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Foreword

Information on the hazardous properties of chemicals is essential for those using the
chemicals and for those confronted with chemical emergencies such as fires, accidental
spills, and transportation accidents. The six NFPA documents that make up this Guide can
be used to identify the hazardous properties of most of the chemicals in commercial use
today, as well as many that are available only in laboratory sample quantities.

With the date and recommendations in this Guide, one can take the proper steps to prevent
fires and other emergencies during the use, storage, and transportation of chemicals and
can make informed decisions on the procedures to follow in an emergency involving chemi-
cals. The Guide will be particularly useful to fire and police department personnel and to
others with responsibility for protection of life and property.

Preplanning is a well-proven means of increasing the effectiveness of fire-fighting opera-
tions; it will be useful in minimizing the effects of fire and other emergencies involving
chemicals. The Guide provides essential information for preplanning activities. However, the
exact plan of attack to be used at a chemical emergency cannot be decided until the
emergency occurs and the properties of the chemicals involved have been identified. With
the urgency of prompt identification in mind, the Guide has been arranged so that the user
can get to the necessary information with a minimum of delay.

The Topic Finder, page v, is an alphabetical listing of the key topics to refer to in an
emergency. These topics are printed in large type for easy reading under poor light condi-
tions.

The three chemical matrixes are new to this 13th edition. Matrix 1 lists the major chemical
entries and references the appropriate NFPA data document. Matrix 2 lists common synonyms
and references official chemical names and the appropriate NFPA data document. Matrix
3 is a numerically ordered list of Chemical Abstracts Service (CAS) numbers and references
the chemical name and the appropriate NFPA data document.

While every effort has been made to make this Guide useful and complete, there are sure
to be additional entries that should be included. Anyone wishing to recommend an addition
or a correction, or wishing to comment, is encouraged to do so. Additional chemical entries
to NFPA 49 may be suggested using the sample data sheet included in Appendix B of that
document.
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Each of the sections contains important explanatory information in the front. This front
matter should be studied before the text is utilized. The following summary statements
identify the contents of the sections that make up this Guide.

Matrixes

For quick and easy reference, all chemicals contained in the Guide are listed in 3 cross-
reference matrixes, listing the document(s) where the chemical can be found by chemical
name, synonym, and Chemical Abstracts Service (CAS) number.
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Full Document Texts

Hazardous Chemicals Data, 1994 edition, amended 2001.

Lists data on the fire hazard properties in MSDS format for approximately 325
chemicals. Includes recommendations on storage and fire fighting and NFPA 704
“diamond” hazard ratings. This new edition also includes NFPA 30/OSHA flammable
and combustible liquids classifications.

Guide to Fire Hazard Properties of Flammable Liquids, Gases, and Volatile Solids, 1994 edition,
amended 2001.

Lists data on the fire hazard properties in table format of more than 1,300 flammable
substances including, but not limited to, flashpoint, boiling point, flammable limits,
and the NFPA 704 “diamond” hazard ratings. This new edition also includes NFPA
30/0OSHA flammable and combustible liquids classifications as well as CAS numbers.

Code for the Storage of Organic Peroxide Formulations, 1997 edition.

Provides requirements for the safe storage of commercially available formulations
containing organic_peroxides. Organic’ peroxide classification and NFPA 704 “dia-
mond” ratings for approximately 160 organic peroxides included.

Guide to Hazardous Chemical Reactions, 1997 edition.

Includes 3,600 mixtures of two or more chemicals reported to be potentially danger-
ous in that they may cause fires, explosions, or detonations at ordinary or moderately
clevated temperatures. Arranged alphabetically by chemical name. Reactions refer-
enced.

Recommended Practice for the Classification of Flammable Liquids, Gases, or Vapors and of
Hazardous (Classified) Locations for Electrical Installations in Chemical Process Areas, 1997
edition.

Includes parameters to determine degree and extent of hazardous locations for
liquids, gases, and vapors including NEC groups for approximately 264 chemicals. Also
provides data on the properties of chemicals enabling proper selection of electrical
equipment for use in these atmospheres.

Standard System for the Identification of the Hazards of Materials for Emergency Response,
2001 edition.

Provides criteria for determining the degree of health, flammability, and instability
hazard of materials that make up the “diamond’” hazard ratings, as well as identification
of special hazards (usually water reactivity and oxidizers). Provides guidance on how
to apply the system.
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Data Annexes

Each of the annexes contains extracted data from existing current NFPA codes, standards,
or recommended practices. This data should be used in conjunction with the associated
document to fully understand the applicable requirements. The following summary state-
ments identify the contents of the annexes that make up this Guide. Annexes include tables
extracted from the following documents:

77

430

499

Data from Recommended Practice on Static Electricity, 2000 edition.

Data provided for numerous commercially significant materials relevant to static
electricity, including combustibility parameters for approximately 75 gases and vapors,
and static electric characteristics for approximately 155 conductive liquids, 21 semicon-
ductive liquids, and 33 nonconductive liquids.

Data from Code for the Storage of Liquid and Solid Oxidizers, 2000 edition.
Data for classification of 90 typical liquid and solid oxidizers provided to assist with
safe handling, fire prevention, and storage provisions.

Data from Recommended Practice for the Classification of Combustible Dusts and of Hazardous
(Classified) Locations for Electrical Installations in Chemical Process Areas, 1997 edition.

The parameters to determine the degree and extent of hazardous locations for
dusts, including CAS number, NEC group, and layer or cloud ignition temperature
are provided for approximately 220 combustible materials.



Topic Finder
See section No.

Boiling Points. ... ... ... i 49, 325
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CHEMICAL

abalyn

acetal

acetal, linear
acetaldehyde
acetaldehyde (15°C)
acetaldehydediethylacetal
acetaldol

acetamide

acetanilide

acetic acid

acetic acid (0°C)

acetic acid (25°C)

acetic acid, glacial

acetic acid, isopropyl ester
acetic acid, methyl ester
acetic acid, n-propyl ester
acetic acid, water solutions
acetic acid-tert-butyl ester
acetic aldehyde

acetic anhydride

acetic anhydride (25°C)
acetic ester

acetic ether

o-acetoacet anisidide
m-acetoacet xylidide
acetoacet-ortho-toluidide
acetoacet-p-phenetidide
acetoacetanilide
acetoacetic acid, ethyl ester
acetoethylamide

acetone

acetone cyanohydrin
acetonitrile

acetonyl acetone
acetophenone
p-acetotoluidide

acetyl acetone

acetyl bromide

acetyl chloride

n-acetyl ethanolamine
n-acetyl morpholine
acetyl oxide

acetyl peroxide
acetylamino-t-nitrothiazole
acetylene

acetylene dichloride-cis
acetylene dichloride-trans
acetylene, dissolved
acetylene in oxygen
acetylphenol

acrolein

acrolein dimer

acrolein, inhibited

Chemical Matrix

NFPA Doc. No.

395

395

499

49, 77, 325, 491, 497
77

395

395

77

49, 325

491, 497

77

77

49, 325

395

395

395

395

497

395

49, 3925, 491, 497
P

395

325

395

395

395

395, 499

3925, 499

395

395

77,825, 491,497
19,395, 491, 497
49, 77, 825, 491, 497
395

77, 325

395

395

77, 491

49, 77, 325, 491
395

325

395

395, 491

499

77, 325, 491, 497
395

395

49

77

395

77, 325, 491

395

49, 497

CHEMICAL

acrylamide

acrylamide polymer
acrylic acid

acrylic acid, glacial

acrylic acid, inhibited
acrylic aldehyde
acrylonitrile

acrylonitrile, inhibited
acrylonitrile polymer
acrylonitrile-vinyl chloride-
vinylidenechloride copolymer
(70-20-10)
acrylonitrile-vinyl pyridine
copolymer

adipic acid

adipic ketone

adiponitrile

adipoyl chloride

alcohol

aldol

alfalfa meal

alkyl ketone dimer sizing compound
all inorganic nitrites
allene

allyl acetate

allyl alcohol

allyl alcohol derivative (CR-39)
allyl bromide

allyl caproate

allyl chloride

allyl chlorocarbonate

allyl chloroformate

allyl diglycol carbonate
allyl ether

allyl glycidyl ether

allyl isothiocyanate

allyl trichloride

allyl trichlorosilane

allyl vinyl ether

allylamine

allylene

allylidene diacetate
allylpropenyl

almond shell

alpha methyl pyridine
alpha-methyl styrene
aluminum, A422 flake
aluminum alkyls
aluminum, atomized collector fines
aluminum carbide
aluminum chloride
aluminum chloride, anhydrous
aluminum fluoride

NFPA Doc. No.

49,

491,

77, 325, 491,

325,

49, 325,

49, 77, 325, 491,

49,

49, 77, 325, 491,

491
499
497
325

49
325
497

49
499
499

499

49, 32F

49, ¢



CHEMICAL

aluminum hydride

aluminum hydroxide

aluminum oxide

aluminum phosphide

aluminum powder, uncoated
aluminum-cobalt alloy (60-40)
aluminum-copper alloy (50-50)
aluminum-lithium alloy (15% Li)

aluminum-magnesium alloy
(dowmetal)

aluminum-nickel alloy (58-42)
aluminum-silicon alloy (12% Si)
amino ethane
2-amino-1-butanol
2-amino-2-methyl-1-propanol
l-amino-2-propanol
l-amino-4-ethoxybenzene
2-amino-4-methylpentane
amino-5-nitrothiazole
aminobenzene
2-aminobiphenyl
l-aminobutane
aminocyclohexane
l-aminodecane
2-aminoethanol

B-aminoethyl alcohol
4-(2-aminoethyl)morpholine
1-(2-aminoethyl) piperazine
n-aminoethyl piperazine
aminoethyl-ethanolamine
2-aminoethylethanolamine
aminoguanidine nitrate
l-aminoheptane
a-aminoisopropyl alcohol
l-aminooctane
2-aminopentane
p-aminophenetole
(m-aminophenyl) methyl carbinol
3-aminopropanol

n-(3-aminopropyl) cyclohexylamine

n-(3-aminopropyl) morpholine
2-aminothiazole
ammonia

ammonia, anhydrous
ammonium acetate
ammonium carbonate
ammonium azide
ammonium bromide
ammonium dichromate
ammonium chloride
ammonium fluoride
ammonium hydroxide
ammonium iodide
ammonium nitrate
ammonium oxalate

NFPA Doc. No.

49,

325,

77,
49, 325,

49, 430,

49,

491
491
491
491

49
499
499
499
499

499
499
325
325
325
325
325
325
499
325
325
325
325
325
491
325
325
325

77

77
325
491
325
325
325
325
325
325
325
325
325
491
497
491
491
491
491
491
491
491

49
491
491
491
491

CHEMICAL

ammonium perchlorate
ammonium permanganate
ammonium persulfate

ammonium phosphate,
monoammonium phosphate

ammonium picrate
ammonium sulfate
ammonium thiocyanate
ammonium thiosulfate
amoxybenzene

amyl acetate

sec-amyl acetate
n-amyl acetate

amyl alcohol

sec-amyl alcohol

amyl bromide

amyl butyrate

amyl carbinol

amyl chloride
tert-amyl chloride
amyl chlorides (mixed)
amyl ether

amyl formate

t-amyl hydroperoxide
amyl lactate

amyl maleate

n-amyl mercaptan
amyl mercaptans

amyl naphthalene
amyl nitrate

amyl oleate

amyl oxalate

t-amyl peroxy-2-ethylhexanoate
t-amyl peroxyacetate
t-amyl peroxybenzoate
t-amyl peroxyneodecanoate
t-amyl peroxypivalate
o-amyl phenol
p-tert-amyl phenol
amyl phenyl ether
amyl phthalate

amyl propionate

amyl salicylate

amyl stearate

amyl sulfides (mixed)
amyl toluene

amyl trichlorosilane
amyl xylyl ether
amylamine
sec-amylamine
amylamines
p-tert-amylaniline
amylbenzene
amylcyclohexane
amylene

NFPA Doc. No.

49, 430,
49, 430,
430,

71,
325,

49,

49,

491
491
491
491

491
491
491
491
325
325
497
497
491
325
325
325
325
325
325
325
325
325
432
325
325
325
325
325
325
325
325
432
432
432
432
432
325
325
325
325
325
325
325
325
325
325
325
325
325

49
325
325
325
325



CHEMICAL

amylene chloride
-amylene-cis

B-amylene-trans
p-sec-amylphenol
2-(p-tert-amylphenoxy) ethanol
2-(p-tert-amylphenoxy) ethyl laurate
p-tert-amylphenyl acetate
p-tert-amylphenyl butyl ether
p-tert-amylphenyl methyl ether
aniline

aniline hydrochloride
2-anilinoethanol
B-anilinoethanol ethoxyaniline
o-anisaldehyde

o-anisidine

anisole

anisoyl chloride

anol

anthracene

anthranilic acid
anthraquinone

antimony

antimony pentachloride, liquid
antimony pentafluoride
antimony sulfide

antimony tribromide
antimony trichloride
antimony triiodide

antimony trisulfide

antimonyl chloride

apricot pit

armeen

arsenic

arsenic disulfide

arsenic oxide

arsenic pentafluoride

arsenic pentoxide

arsenic sulfide, arsenic trisulfide
arsenic tribromide (25°C)
arsenic trichloride

arsenic trichloride (25°C)
arsenic triiodide

arsenic trioxide

arsenic trisulfide

arsine

artificial almond oil
aryl-nitrosomethylamide
asphalt

asphalt (cutback)

asphalt, liquid-medium curing grades
MC-30 and MC-70; grades MC-250;
MC-800; and MC-3000

asphalt, liquid-rapid curing grades
RC-250; RC-800; and RC-3000

NFPA Doc. No.

49, 77, 325, 491,

717,

77, 325,

49,
49,

49,

49,

49,

491,

325
325
325
325
325
325
325
325
325
497
325
325

491

491

77
491
491

49
491
325
499
499
325
325

325

CHEMICAL
asphalt, liquid-slow curing (grade SC-
250)

asphalt, liquid-slow curing (grade SC-
3000)

asphalt, liquid-slow curing (grade SC-
70)

asphalt, liquid-slow curing (grade SC-
800)

asphalt (typical)
aspirin [acetol (2)]
azelaic acid

aziridine
azo-bis-butyronitrile
azobisisobutyronitrile
a, a’-azodiisobutyronitrile
azole

banana oil

barium bromate
barium chlorate
barium chloride
barium hydride
barium hypochlorite
barium nitrate
barium oxide

barium perchlorate
barium permanganate
barium peroxide
barium sulfate
barium sulfide
benzaldehyde
benzedrine

benzene

benzene carbonyl chloride
benzene carbonal
benzenesulfonyl chloride
benzethonium chloride
benzine
benzocyclobutene
benzoic acid

benzoic acid (125°C)
benzol

benzol diluent
benzonitrile (25°C)
p-benzoquinone
benzotriazole
benzotrichloride
benzotrifluoride
benzoyl chloride
benzoyl peroxide
benzyl acetate

benzyl alcohol

benzyl alcohol (25°C)
benzyl benzoate
benzyl butyl phthalate
benzyl carbinol

NFPA Doc. No.
325

325
325
325

325
499
499
325
499
325
491

49, 430, 491

430, 491

430, 491

49, 77, 325, 491

49, 77, 325, 491, 497

49, 395
49, 325
49, 3925, 491

325

325, 491
77

77, 325
325

325



CHEMICAL

benzyl chloride

benzyl cyanide

benzyl ether

benzyl mercaptan

benzyl salicilate

benzylamine (25°C)
n-benzyldiethylamine
beryllium

beryllium oxide

beryllium, powder (often from
machining operations)
bicyclohexyl

biphenyl

2-biphenylamine
bis(p-tert-butylphenyl) phenyl
phosphate
bis[2-(2-chloroethoxy)ethyl] ether
bis(2-chloroethyl) ether
bis(2-chloroethyl) formal
bis(p-chloroisopropyl) ether

bis-diethylene glycol ethyl ether
phthalate

bis(2,4-dimethylbutyl) maleate
n,n-1-bis-(1,4-dimethylpentyl) p-
phenylenediamine
1,3-bis(ethylamino) butane
bis(2-ethylhexyl) amine
bis(2-ethylhexyl) ethanolamine
bis(2-ethylhexyl) maleate
bis(2-ethylhexyl) phosphoric acid
bis(2-ethylhexyl) succinate

bis (2-hydroxy-5-chlorophenyl)
methane

bis(2-methoxyethyl) ether
n,n-bis (1-methylheptyl)
ethylenediamine
bis(B-methylpropyl) amine
bis(2,2,4-
trimethylpentanediolisobutyrate)
diglycolate

bismuth trichloride
bismuth trioxide
bisphenol-A

blast-furnace gas

boric acid

Borneo camphor

borneol

boron

boron, commercial amorphous
(85% B)

boron nitride

boron tribromide

boron trichloride

boron trifluoride

boron trifluoride etherate
brandy

NFPA Doc. No.
49, 325, 497

77, 325
325
325
325

77
325
491
491

49

325
77, 325
325
325

325
325
325
325
325

325
325

325
325
325
325
325
325
499

491
325

325
325

491
491
499
325
491
325
325
491
499

491
49, 491
491
49, 491
395, 491
395

CHEMICAL
brazil wax
bromine
bromine (17.2°C)
bromine azide

bromine or bromine solutions

bromine pentafluoride
bromine trifluoride
3-bromo-1-propyne
1-bromo-3-chloro-5,5-
dimethylhydantoin
bromobenzene
1-bromobutane
4-bromodiphenyl
bromoethane
bromoform
bromomethane
1-bromonaphthalene
1-bromopentane
3-bromopropene
3-bromopropyne
bromopropyne
o-bromotoluene
p-bromotoluene
butadiene

butadiene monoxide
butadienes, inhibited
butanal

butanal oxime
butane

n-butane
1,3-butanediamine
1,2-butanediol
1,3-butanediol
1,4-butanediol

2. 3-butanediol
1,3-butanediol
2,3-butanedione
1-butanethiol
2-butanethiol
1-butanol

2-butanol
2-butanone
2-butenal

1-butene

2-butene nitrile
2-butene-1,4-diol
2-butene-cis
2-butene-trans
butenediol
butoxybenzene
1-butoxybutane

1-(butoxyethoxy)-2-propanol
2,B-butoxyethoxyethyl chloride
butoxyethyl diglycol carbonate

B-butoxyethyl salicylate

NFPA Doc. No.

49,
49,

71,

717,

49,

77, 325, 491,

71,

491,

325,

325,

325
491

77
491

49
491
491
491
430

325
325
325
325
491
325

77
325
325
325
497
325
325
497
325

49
325
325
325
497
325
325
325
325
325
325
325
325
491
325
497
325
325
325
325
325
325
325
325
325
325
325
325
325
325



CHEMICAL

butoxyl

n-butyl 4,4-di(t-butylperoxy)valerate

n-butyl acetamide
butyl acetate
sec-butyl acetate
n-butyl acetate
butyl acetate (i- or n-)
butyl acetoacetate
butyl acetyl ricinoleate
butyl acrylate
n-butyl acrylate (inhibited)
tert-butyl acetate
butyl alcohol
sec-butyl alcohol
t-butyl alcohol
tert-butyl alcohol
butyl benzoate
butyl benzyl phthalate
butyl bromide
butyl butyrate
tert-butyl carbinol
butyl carbitol
4-tert-butyl catechol
butyl chloride
n-butyl chloride
sec-butyl chloride
tert-butyl chloride
t-butyl cumyl peroxide
butyl diglycol carbonate
butyl ethanedioate
n-butyl ethanolamine
butyl ether
butyl ethyl ether
butyl ethylene
n-butyl formal
butyl formate
n-butyl glycidyl ether
butyl glycolate
t-butyl hydroperoxide
tert-butyl hydroperoxide
n-butyl isocyanate
butyl isovalerate
butyl lactate
butyl mercaptan
tert-butyl mercaptan
butyl methacrylate
“butyl methanoate
';butyl naphthalene
“butyl nitrate
“butyl oleate
“butyl oxalate
tert-butyl peracetate
::' tert-butyl perbenzoate

“thutyl peroxy-2-ethylhexanoate

t-butyl peroxyacetate

325,

717,

325,

325,

432,

NFPA Doc. No.

325
432
325
325
491
497

77
325
325
325
497
497
491

77

325
432
325
325
325
325
325
325
497
325
497
325
432
325
325
325
325
497
325
325
325
325
325
325
325
325
325
432
491

CHEMICAL

t-butyl peroxybenzoate
t-butyl peroxyisobutyrate
t-butyl peroxymaleate
t-butyl peroxyneodecanoate
t-butyl peroxypivalate
tert-butyl peroxypivalate
B-(p-tert-butyl phenoxy) ethanol
butyl phenyl ether

butyl phosphate

butyl phthalyl butyl glycolate
butyl propionate

butyl ricinoleate

butyl sebacate

butyl stearate

tert-butyl tetralin
para-tert-butyl toluene
butyl trichlorosilane

butyl vinyl ether
butyl-2-propenoate
p-tert-butyl-o-cresol
n-butylacetanilide
butylacrylate

n-butylamine

butylamine

sec-butylamine
tert-butylamine
butylamine

butylamine oleate
tert-butylaminoethyl methacrylate
n-butylaniline
butylbenzene
sec-butylbenzene
tert-butylbenzene
2-butylbiphenyl
butylcarbamic acid, ethyl ester
tert-butyl-m-cresol
butylcyclohexane
sec-butylcyclohexane
tert-butylcyclohexane
n-butylcyclohexylamine
butylcyclopentane
4-tert-butyl-2-chlorophenol
butyldecalin
tert-butyldecalin
n-butyldiethanolamine
tert-butyldiethanolamine
a-butylene

B-butylene

vy-butylene

butylene

a-butylene glycol
2,3-butylene oxide
1,2-butylene oxide
butylethylacetaldehyde
2,2-(butylimino) diethanol

NFPA Doc. No.

432, 491
432
432
432
432
325
325
325
325
325
325

77, 325



CHEMICAL

butyllithium
2-butyloctanol

t-butylperoxy 2-ethylhexyl carbonate
t-butylperoxy isopropyl carbonate
B-(p-tert-butylphenoxy) ethyl acetate

4-tert-butyl-2-phenylphenol
tert-butylstyrene
n-butylurethane
2-butyne
butyraldehyde
n-butyraldehyde
butyraldol
butyraldoxime
butyric acid
n-butyric acid
butyric acid, ethyl ester
butyric aldehyde
butyric anhydride
butyric ester
butyrolactone
butyrone
butyronitrile
cadmium

cadmium bromide
cadmium chloride
cadmium fluoride
cadmium iodide
cadmium oxide
cadmium sulfide
calcium

calcium carbide
calcium carbonate
calcium chlorate
calcium chloride
calcium chlorite
calcium cyanide
calcium hydride
calcium hydroxide
calcium hypochlorite
calcium hypophosphite
calcium nitride
calcium oxide
calcium perchlorate
calcium permanganate
calcium peroxide
calcium phosphide
calcium silicide
calcium sulfide
camphor

camphor oil
caproaldehyde
caproic acid
capronitrile (25°C)
caprylaldehyde
caprylic acid

49,

49,
491,

49, 325,

49,

49,
49,

430,

430,

49, 430,

49,

430,

491,

325,

NFPA Doc. No.

491
325
432
432
325
325
325
325
325
325
497
325
325
491
497
325
325
325
325
325
325
325
491
491
491
491
491
491
491
491
491
491
491
491
491

49
491
491
491
491
491
491
430
430
491
491
499
491
491
325
325
325

77
325

77

CHEMICAL

caprylic aldehyde
caprylyl chloride
carbitol

carbolic acid
carbon

carbon bisulfide

carbon black (more than 8% total

entrapped volatiles)
carbon disulfide

carbon disulfide (1°C)
carbon monoxide

carbon oxysulfide

carbon tetrabromide
carbon tetrachloride
carbon tetraiodide
carbonate 100 1b (45 kg) V
carbonyl sulfide
carboxymethyl cellulose
carboxypolymethylene
carnauba wax

cashew oil, phenolic, hard
castor oil

castor oil (hydrogenated)
cellulose

cellulose acetate

cellulose acetate butyrate

cellulose nitrate wet with alcohol

cellulose triacetate

cerium

cesium

cesium chloride

cetane

charcoal

cherry pit

china wood oil

chlorex

chloric acid

chlorinated phenol
chlorinated polyether alcohol
chlorine

chlorine dioxide

chlorine monofluoride
chlorine monoxide
chlorine trifluoride
2-chloro-a,a,a-trifluoro-5-
nitrotoluene
o-chloro-a,a,a-trifluorotoluene
1-chloro-1-nitroethane
1-chloro-1-nitropropane
2-chloro-1-propanol
1-chloro-1-propene
2-chloro-1,3-butadiene
1-chloro-2, 4-dinitrobenzene
1-chloro-2-methyl propane
4-chloro-2-nitroaniline

NFPA Doc. No.

49, 77, 325, 491,

49, 325, 491,

49, 77,

491,

430,

49, 77,

325,
49,

325,

325
325
325
325
491
325
499

497

77
497
325
491
491
491
432
325
499
499
325
499
325
325
499
499
499
325
499
491
491
491
325
499
499
325
325
491
499
499
491
491
491
491
491
325

325
325
497
325
325
325
491
325
491



CHEMICAL

2-chloro-2-nitropropane
1-chloro-2-propanol
chloro-4-ethylbenzene
2-chloro-4-phenylphenol
chloro-4-tert-amylphenol

2-chloro-4-tert-amylphenyl methyl
ether

2-chloro-4,6-di-tert-amylphenol
2-chloro-5-nitrobenzotrifluoride
chloroacetaldehyde
chloroacetic acid

chloroacetic acid, solid
chloroacetoacetanilide
chloroacetone
chloroacetonitrile
chloroacetophenone
chloroacetyl chloride
m-chloroaniline (25°C)

. p-chlorobenzaldehyde

. chlorobenzene

chlorobenzol
. chlorobenzotrifluoride
o-chlorobenzotrifluoride

. chlorobutadiene

~ l-chlorobutane
2-chlorobutene-2
chlorodiethyl silane
chlorodiethylaluminum
chlorodinitrobenzenes
chloroethane
2-chloroethanol
chloroethyl acetate
2-chloroethyl acetate
2-chloroethyl alcohol
2-chloroethyl vinyl ether
2-chloroethyl-2-xenyl ether
chloroethylene
chloroform
l-chlorohexane
chlorohydrin (25°C)
chloroisopropyl alcohol
chloromethane
1-chloronaphthalene
chloronitrobenzenes
1-chloropentane
B-chlorophenetole
o-chlorophenol
p-chlorophenol
chlorophenols, liquid
chlorophenols, solid
chloropicrin
chloroprene
1-chloropropane
2-chloropropane
3-chloropropene

NFPA Doc. No.

49, 77, 325, 491,

325,
49,

325,

49, 77,

49,
325,

325
325
325
325
325
325

325
325
497
325

49
499
491

49
325

49

77
325
497
325
325
325
325
325
325

49
491
325
325
491
325
325
325
325
325
325
491
325

77
325
325
325

49
325
325
325
325

49

49
491
497
325
325
325

CHEMICAL

a-chloropropionic acid
3-chloropropionitrile
2-chloropropionyl chloride
-chloropropyl alcohol
1-chloropropylene
2-chloropropylene
3-chloropropylene oxide
y-chloropropylene oxide
chlorosilanes, n.o.s.
chlorosulfonic acid
chlorosulfuric acid
chlorotoluene
a-chlorotoluene
chlorotrifluoroethylene
chlorotrifluoromethane
chromic acid, solid
chromic anhydride
chromic chloride
chromium

chromium (97%) electrolytic, milled
chromium oxychloride
chromium trioxide (chromic acid)
chromyl chloride

cimene

cinnamene

cinnamon

citral

citronellel

citronellol

citrus peel

cleaning solvent

coal gas

coal, Kentucky bituminous
coal oil

coal, Pittsburgh experimental
coal tar light oil

coal tar pitch

coal, Wyoming

cobalt

cobalt naphtha

cobalt naphthenate

cocoa bean shell

cocoa, natural, 19% fat
cocoanut oil

coconut shell

cod liver oil

coke

coke (more than 8% total entrapped
volatiles)

collodion
Cologne spirits
Columbian spirits
colza oil

copper

copper chlorate

NFPA Doc. No.

325
325
325
325
325
325
325
325

49

49
491
325
325
325
491

325
325
325
325
491
430



CHEMICAL

cork

corn

corn dextrine

corn oil

corncob grit

cornstarch, commercial
cornstarch, modified
cottonseed meal
cottonseed oil
coumarone-indene, hard
crag no. 974

creosote oil

cresol

cresols (o-, m-, p-)
m-cresol

o-cresol

p-cresol

o-cresol

m- or p-cresol

p-cresyl acetate

cresyl diphenyl phosphate
crotonaldehyde
crotonaldehyde, stabilized
crotonic acid

crotonic aldehyde
crotononitrile

crotonyl alcohol

1-crotyl bromide

1-crotyl chloride

cube root, South America
cumene

cumene hydroperoxide
cumol

cumyl hydroperoxide 88 cumene
cumyl peroxyneodecanoate
cumyl peroxyneoheptanoate
cupric bromide

cupric chloride

cupric nitrate

cupric oxide

cupric sulfate

cupric sulfide

cuprous bromide

cuprous chloride

cuiprous cyanide
cyanamide

cyanoacetic acid
2-cyanoethanol, 3-
hydroxypropionitrile
2-cyanoethyl acrylate
n-(2-cyanoethyl) cyclohexylamine
cyanogen

cyanogen bromide
cyanogen iodide
cyanogen, liquefied

NFPA Doc. No.

499
499

499

395

499

499

499

499

395

499

499

395
491, 497
49, 77, 325
77

77, 325
77

395

395

395

395
395, 491, 497
49

49, 395
395

395

395

3925

395

499
49,1395, 491] 497
325, 491
395, 432
432

432

432

491

491

491

491

491

491

491

491

491

395

49, 491
491

325

325

77, 325, 491
49

491

49

CHEMICAL

cyanuric chloride
cyclamen aldehyde
cyclobutane
1,5,9-cyclododecatriene
cycloheptane
cyclohexane
1,4-cyclohexane dimethanol
cyclohexanethiol
cyclohexanol
cyclohexanone
cyclohexene
3-cyclohexene-1-carboxaldehyde
cyclohexenone
cyclohexyl acetate
cyclohexyl chloride
cyclohexyl formate
cyclohexylamine
cyclohexylbenzene
cyclohexylcyclohexanol
cyclohexylmethane
o-cyclohexylphenol
cyclohexyltrichlorosilane
1,5-cyclooctadiene
cyclopentadiene
cyclopentane
cyclopentanol
cyclopentanone
cyclopentene
cyclopropane
p-cymene

cymene (25°C)
decaborane
decahydronaphthalene
decahydronaphthalene-trans
n-decaldehyde

decalin

decane

decanol

n-decanol

1-decene

decene

decyl acrylate

decyl alcohol

decyl nitrate
decylamine
decylbenzene
tert-decylmercaptan
decylnaphthalene
dehydroacetic acid
denatured alcohol

denatured alcohol government
formula (CD-10)

denatured alcohol government
formula (CD-5)

77, 325, 491,

325, 491,
77, 325, 491,

325,

NFPA Doc. No.

491
325
325
325
325
497
325
325
497
497
497
325
325
325
325
325

49, 32F

717,

77, 325,
325,

49, 395,

77, 32!

325,



CHEMICAL

denatured alcohol government
formula (CD-ba)

denatured alcohol government
formula (SD-1)

denatured alcohol government
formula (SD-13a)

denatured alcohol government
formula (SD-17)

denatured alcohol government
formula (SD-23a)

denatured alcohol government
formula (SD-2b)

denatured alcohol government
formula (SD-30)

denatured alcohol government
formula (SD-39b)

denatured alcohol government
formula (SD-39c¢)

denatured alcohol government
formula (SD-3a)

denatured alcohol government
formula (SD-40m)

deuterium

dextrose

1,1-di(t-amylperoxy) cyclohexane
1,1-di-(t-butylperoxy)-3,3,5-
trimethylcyclohexane
2,2-di(t-butylperoxy)butane
1,1-di(t-butylperoxy) cyclohexane
2,5-di-tert-butylhydroquinone
di(o-xenyl) phenyl phosphate
diacetone

diacetone alcohol

diacetyl

diacetyl peroxide

diallyl ether

diallyl phthalate
di-alphacumyl peroxide
1,3-diamino-2-propanol
1,3-diaminobutane
1,3-diaminopropane
di-n-amylamine
di-tert-amylcyclohexanol
diamyl ether

diamyl maleate

diamyl naphthalene
di-tert-amylphenoxy ethanol
diamyl phthalate

diamyl sulfide

diamylamine

diamylbenzene
diamylbiphenyl
diamyldiphenyl

diamylene

2,4-diamylphenol
o-dianisidine

diazomethane

NFPA Doc. No.

325,

325,

325

325

325

325

325

325

325

325
491
432
432

432
432
325
325
325
497
325
432
325
499
499
325
325
325

49
325
325
325
325
325
325
325
325
325
325
325
325
325
325
491

CHEMICAL

dibenzoyl peroxide
dibenzoyl peroxide paste
dibenzoyl peroxide powder
dibenzoyl peroxide slurry
dibenzyl ether

diborane

dibutoxy ethyl phthalate
dibutoxy tetraglycol
dibutoxymethane
di-n-butylamine
di-sec-butylamine
di-tert-butyl-p-cresol

di (4-t-butylcyclohexyl)
peroxydicarbonate

dibutyl ether

dibutyl isophthalate

dibutyl maleate

dibutyl oxalate

di-t-butyl peroxide
di-tert-butyl peroxide
di-t-butyl peroxide
di-sec-butyl peroxydicarbonate
di(butylperoxy) phthalate
di(t-butylperoxy) phthalate
di (2-t-butylperoxyisopropyl) benzene
n,n’-di-sec-butyl-p-
phenylenediamine

dibutyl phosphate

dibutyl phthalate

dibutyl sebacate

n,n-dibutyl stearamide
n-dibutyl tartrate
dibutyl-o-phthalate
n,n-dibutylacetamide
dibutylamine
1-dibutylamino-2-propanol
dibutylaminoethanol
n,n-dibutylaniline
dibutylisopropanolamine
n,n’-dibutyltoluene-sulfonamide
dicaproate

dicapryl phthalate

dicetyl peroxydicarbonate
dichloracetylene
di-(2-chloroethyl) formal
1,1-dichloro-1-nitroethane
1,1-dichloro-1-nitropropane
2,3-dichloro-1-propanol
1,3-dichloro-2-butene
1,3-dichloro-2-propanol
1,4-dichloro-2,3 epoxybutane
1,3-dichloro-2,4-hexadiene
dichloroacetic acid (25°C)
dichloroacetyl chloride
3,4-dichloroaniline

NFPA Doc. No.

432
432
432
432
325
49, 325, 491
325
325
325
49
325
325
432

49, 325, 491
325
325

325, 432

325, 491
77, 325

325, 497



CHEMICAL

dichloroanilines, solid or liquid
dichlorobenzene
o-dichlorobenzene
p-dichlorobenzene
o-dichlorobenzol
2,4-dichlorobenzoyl peroxide
2,3-dichlorobutadiene-1,3
1,2-dichlorobutane
1,4-dichlorobutane
2,3-dichlorobutane
3,4-dichlorobutene-1
2,2-dichlorodiethyl ether
dichlorodifluoromethane
dichlorodimethyl ether, symmetrical
dichlorodimethylsilane
1,1-dichloroethane
1,2-dichloroethane
dichloroethanoyl chloride
2,2-dichloroethyl ether
2,2-dichloroethyl formal
dichloroethylene
cis-dichloroethylene
1,1-dichloroethylene
1,2-dichloroethylene
dichlorohydrin (25°C)
dichloroisopropyl ether
dichloromethane
1,5-dichloropentane
dichloropentanes (mixed)
2,4-dichlorophenol
1,2-dichloropropane
dichloropropene
1,3-dichloropropene
2,3-dichloropropene
dichlorosilane
2,6-dichlorostyrene
dichlorvos

dicumyl peroxide
dicyclohexyl
dicyclohexylamine
dicyclopentadiene
dicyclopentadiene dioxide
didecanoyl peroxide
didecyl ether

dieldrin (20%)

diesel fuel oil no. 1-D
diesel fuel oil no. 2-D
diesel fuel oil no. 4-D
diesel oil (purified)
diethanolamine
1,2-diethoxyethane

diethyl acetoacetate
diethyl benzene

diethyl carbamyl chloride
diethyl carbinol

NFPA Doc. No.

77, 325,
49,

49,

325,

325, 491,

49, 325,

325,

325,
49, 77, 325,

49,
325,
432,

49
491
497
325
325
432
325
325
325
325
325

49
491

49
325
325
497
325
325
325

49

77
325
497

7
325
491
325
325
325
491

49
325
497
491
325
325
432
325
325
497
499
432
325
499
325
325
325

77
325
325
325
497
325
325

10

CHEMICAL

diethyl carbonate

diethyl carbonate (25°C)
diethyl ether

diethyl ether in oxygen
diethyl fumarate

diethyl glycol

diethyl ketone

diethyl maleate

diethyl malonate

diethyl oxalate (25°C)

diethyl oxide

diethyl peroxide

diethyl phthalate

p-diethyl phthalate

diethyl selenide

diethyl succinate

diethyl sulfate

diethyl sulfate (25°C)

diethyl tartrate

diethyl telluride

diethyl terephthalate
n,n-diethyl-1,3-butanediamine
1,3-diethyl-1,3-diphenyl urea
di-2-ethylhexyl adipate
di(2-ethylhexyl) maleate
di(2-ethylhexyl) peroxydicarbonate
di(2-ethylhexyl) phosphoric acid
di(2-ethylhexyl) succinate
n,n-diethyl-1,3-propanediamine
2,2-diethyl-1,3-propanediol
3,9-diethyl-6-tridecanol
diethylacetaldehyde
diethylacetic-acid
n,n-diethylacetoacetamide
diethylaluminum chloride
diethylaluminum hydride
diethylamine
2-(diethylamino)ethyl acrylate
3-(diethylamino) propylamine
2-diethylaminoethanol
diethylaminoethanol
n,n-diethylaniline
diethylarsine
o-diethylbenzene
m-diethylbenzene
p-diethylbenzene
di-2-ethylbutyl phthalate
diethylcyclohexane

diethylene diamine
diethylene dioxide

diethylene glycol

diethylene glycol bis(2-butyoxyethyl
carbonate)

diethylene glycol bis(allylcarbonate)

NFPA Doc. No.

49, 77, 325, 491,

49, 325,

49,

49, 77, 325, 491,

71,

325

77
497

77
325
325
325
325
325

77
325
325
325
325
325
325
491

77



CHEMICAL

diethylene glycol bis(butyl
carbonate)

diethylene glycol
bis(phenylcarbonate)

diethylene glycol butyl ether acetate
diethylene glycol diacetate
diethylene glycol dibenzoate
diethylene glycol dibutyl ether
diethylene glycol diethyl ether
diethylene glycol diethyl levulinate
diethylene glycol dimethyl ether
diethylene glycol dipropionate
diethylene glycol ethyl ether

diethylene glycol ethyl ether
phthalate

diethylene glycol methyl ether

diethylene glycol methyl ether
acetate

diethylene glycol methyl ether formal
diethylene glycol monobutyl ether

diethylene glycol monobutyl ether
acetate

diethylene glycol monoethyl ether

diethylene glycol monoethyl ether
acetate

diethylene glycol monoisobutyl ether
diethylene glycol monomethyl ether
diethylene glycol n-butyl ether
diethylene glycol phthalate
diethylene oxide
diethylenetriamine
diéthylethanolamine
n,n-diethylethanolamine
n,n-diethylethylenediamine
diéthylhexylamine
diethylhexylethanolamine
n,n-diethyllauramide
diethylmagnesium
3,3-diethylpentane
n,n-diethylstearamide
diethylzinc
difluoro-1-chloroethane
digermane

diglycol chlorformate
diglycol chlorohydrin
diglycol diacetate

diglycol dilevulinate
diglycol laurate

dihexyl

dihexyl ether
dihexylamine
dihydroacetic acid
dihydropyran
o-dihydroxybenzene
p-dihydroxybenzene
1,2-dihydroxybutane

NFPA Doc. No.

325,

25 |

49, 77,

49, 325,

325

325

325
325
325
325
325
325
325
325
325
325

325
325

325
497
325

325
325

325
497
325
325
325
325

49
325
325
325
325
325
491
325
325
491
325
491
325
325
325
325
325
325
325
325
499
325
325
325
325

1

CHEMICAL

2,2-dihydroxyethyl ether
2,5-dihydroxyhexane
diisobutyl carbinol
diisobutyl ketone
diisobutyl phthalate

diisobutylaluminum hydride

diisobutylamine
diisobutylene
diisodecyl adipate
diisodecyl phthalate
diisooctyl phthalate
diisopropanolamine
diisopropyl
diisopropyl ether
diisopropyl maleate

diisopropyl peroxydicarbonate

diisopropylamine
diisopropylbenzene

n,n-diisopropylethanolamine

diisopropylmethanol
diketene

diketene, inhibited
dilauroyl peroxide
dilauroyol peroxide
dimethoxy tetraglycol
2,5-dimethoxyaniline

2,5-dimethoxychlorobenzene

1,2-dimethoxyethane
dimethoxyethyl phthalate
dimethoxymethane
2-dimethoxypropane
dimethyl acetamide
n-n-dimethyl aniline
dimethyl anthranilate
dimethyl carbinol
dimethyl carbonate
dimethyl chloracetal
dimethyl decalin
dimethyl ether
dimethyl ethyl carbinol
dimethyl formamide
dimethyl glycol phthalate
dimethyl hexynol
dimethyl isophthalate
dimethyl ketone
dimethyl maleate
dimethyl phthalate
2,2-dimethyl propane
dimethyl sebacate
dimethyl sulfate
dimethyl sulfoxide
dimethyl terephthalate
2,3-dimethyl-1-butene
2,2-dimethyl-1-propanol

NFPA Doc. No.

395

395

395

325, 497
395

395

395

77, 825, 491, 497
395

395

395

3925

3925

49, 77, 325, 491
395, 432
395, 482, 491
49, 395, 497
3925

395

395

395, 491

49

432

432

395

395

395

395

395

77, 325

491

77

77, 325, 491

77, 497

325

49, 77, 325, 491, 497
77, 325, 491

325, 499

325

325



CHEMICAL

1,3-dimethyl-1,3-
diphenylcyclobutane
2,3-dimethyl-2-butene
2,5-dimethyl-2,5-di(2-
ethylhexanoylperoxy) hexane
2,5-dimethyl-2,5-
di(benzoylperoxy)hexane
2,5-dimethyl-2,5-di(t-
butylperoxy) hexane
2,5-dimethyl-2,5-
dihydroperoxyhexane
2,4-dimethyl-3-ethylpentane
2,4-dimethyl-3-pentanol
2,6-dimethyl-4-heptanone
dimethylacetamide
dimethylamine
2-(dimethylamino)ethanol
2-(dimethylamino) ethyl
methacrylate
3-(dimethylamino) propionitrile
3-(dimethylamino) propylamine
di(methylamyl) maleate
n,n-dimethylaniline
o-dimethylaniline
1,2-dimethylbenzene
1,3-dimethylbenzene
1,4-dimethylbenzene
dimethylbenzylcarbinyl acetate
2,2-dimethylbutane
2,3-dimethylbutane
1,3-dimethylbutanol
1,3-dimethylbutyl acetate
1,3-dimethylbutylamine
dimethylcarbonate
dimethylcyanamide
1,2-dimethylcyclohexane
1,3-dimethylcyclohexane
1,4-dimethylcyclohexane
1,4-dimethylcyclohexane-cis
1,4-dimethylcyclohexane-trans
dimethyldichlorosilane
dimethyldioxane
dimethylene oxide
n,n-dimethylethanolamine
n,n-dimethylformamide
2,5-dimethylfuran
3,3-dimethylheptane
2,3-dimethylhexane
2,4-dimethylhexane
1,1-dimethylhydrazine
uns-dimethylhydrazine
dimethylisophthalate
n,n-dimethylisopropanolamine
diméthylmagnesium
2,6-dimethylmorpholine
Q,S-dimethyloctane

NFPA Doc. No.

49, 325,

77,
325,

49, 325,

325,

325,

49, 325, 491,

325

325
432

432

432

432

325
325
325
325
497
325
325

325
325
325
325
325
325
325
325
325
325
497
325
325
325

49
325
325
325
325
325
325
491
325
325
325
325
325
497
325
497
325
497
325
325
491
325
325

12

CHEMICAL

3,4-dimethyloctane
2,3-dimethylpentaldehyde
2,3-dimethylpentane
2,4-dimethylpentane
dimethylpiperazine-cis
2,2-dimethylpropane
2,5-dimethylpyrazine
n,n-dimethylthio-formamide
dinitro-o-toluamide
2,4-dinitroaniline
dinitroanilines
o-dinitrobenzene
dinitrobenzenes
dinitrobenzoic acid
dinitrochlorobenzene

2 4-dinitrotoluene
dinitrotoluenes, molten
dioctyl adipate

dioctyl azelate

dioctyl ether

dioctyl phthalate
dioctylamine

dioxane

1,4-dioxane

p-dioxane

dioxolane

dipentene

diphenyl

diphenyl ether

diphenyl (o-xenyl) phosphate
diphenyl oxide

diphenyl phthalate
1,3-diphenyl-2-buten-1-one
diphenylamine
1,1-diphenylbutane
diphenyldichlorosilane
diphenyldodecyl phosphite
1,2-diphenylethane (sym)
1,1-diphenylethane (uns)
diphenylmethane
1,1-diphenylpentane
1,1-diphenylpropane
dipropyl ether

dipropyl ketone
dipropylaluminum hydride
dipropylamine
dipropylene glycol
dipropylene glycol methyl ether
di-n-propyl peroxydicarbonate
di-n-propylamine

disilane (silicoethane)
ditane
ditertiary-butyl-paracresol
dithane m-45

ditridecyl phthalate

NFPA Doc. No.

325,

325, 491,

325,

325,

717,

325,

325
325
497
325
325
325
325
499
499
325

49
325

49
499
325
325

49
325
325
325
325
325

49

77
497
325
497
499
325
325
325
325
325
491
325
325
325
325
325
325
325
325
325
325
325
325
325
497
432
497
491
325
499
499
325



CHEMICAL

divinyl acetylene
divinyl ether
divinylbenzene
dodecane
1-dodecanethiol
1-dodecanol

dodecene

dodecyl benzene
dodecyl bromide
dodecyl mercaptan
tert-dodecyl mercaptan
dodecyl phenol
a-dodecylene
4-dodecyloxy-2-hydroxy-
benzophenone
dypnone

eicosane

endrin
epichlorohydrin
epichlorohydrin (25°C)
epoxy

epoxy-bisphenol A
1,2-epoxyethane
erbium

erythrene

ethanal

ethane

ethane in oxygen
1,2-ethanediol
1,2-ethanediol diformate
ethanethiol

ethanoic acid

ethanoic anhydride
ethanol

ethanolamine

ethanolamine or ethanolamine

solutions

ethanoyl chloride

ethene

ethenyl ethanoate
ethenyloxyethene

ether

ethine

2-ethoxy ethanol
2-ethoxy-3,4-dihydro-2-pyran
ethoxyacetylene
ethoxybenzene
2-ethoxyethyl acetate
3-ethoxypropanal
1-ethoxypropane
3-ethoxypropionaldehyde
3-ethoxypropionic acid
ethoxytriglycol

ethyl 3-oxobutanoate

ethyl 3,3-di(t-amylperoxy)butyrate

NFPA Doc. No.

325,
49,

49, 325, 491,

77, 325, 491,

325
491
325
325
325
325
497
325
325
325
325
325
325
325

325
325
491
497

77
499
499
325
491
325
325
497

77
325
325
325
325
325
497
325

49

325
325
325
325
325
325
325
325
325
325
325
325
325
325
325
325
325
432

CHEMICAL

ethyl abietate

n-ethyl acetanilide
ethyl acetate

ethyl acetoacetate

ethyl acetoacetate (25°C)
ethyl acetyl glycolate
ethyl acrylate

ethyl acrylate, inhibited
ethyl alcohol

ethyl alcohol and water
ethyl benzene

ethyl benzoate

ethyl benzoylacetate
ethyl borate

ethyl bromide

ethyl bromoacetate
ethyl butanoate

ethyl butanol

ethyl butyl carbonate
ethyl butyl ether
2-ethyl butyl glycol
ethyl butyl ketone

ethyl butylcarbamate
ethyl butyrate

ethyl caproate

ethyl caprylate

ethyl carbonate

ethyl cellulose

ethyl chloride

ethyl chloroacetate
ethyl chlorocarbonate
ethyl chloroformate
ethyl chloromethanoate
ethyl crotonate

ethyl cyanoacetate
ethyl decanoate

ethyl dichlorosilane
ethyl dimethyl methane
ethyl ethanoate

ethyl ether

ethyl fluoride

ethyl formate

o-ethyl formate

ethyl glycol acetate
ethyl hydroxyethyl cellulose
ethyl isobutyrate

ethyl isothiocyanate (25°C)
ethyl lactate

ethyl malonate

ethyl mercaptan

ethyl methacrylate
ethyl methanoate

ethyl methyl acrylate
ethyl methyl ether
ethyl methyl ketone

NFPA Doc. No.

77, 325, 491,
325,

77, 325,
49,
77, 325, 491,

71,
717,

717,

325,

77, 325,

49,

325
325
497
491

77
325
491
497
497
325
497
325
325
325
325
325
325
497

77, 32:

325,

77,
325,

71,

325,

49, 325,
325,

491
491



CHEMICAL

n-ethyl morpholine

ethyl nitrate

ethyl nitrite

ethyl orthosilicate

ethyl oxalate

ethyl oxide

ethyl p-toluene sulfonamide
ethyl p-toluene sulfonate
ethyl phenyl ether

ethyl phenyl ketone

ethyl phenylacetate

ethyl phosphate

ethyl phthalyl ethyl glycolate
ethyl propenyl ether

ethyl propionate

ethyl propyl ether

ethyl sec-amyl ketone

ethyl silicate

ethyl sulfate

ethyl sulfhydrate

ethyl thiocyanate (25°C)
ethyl vinyl ether
2-ethyl-1-butanol
2-ethyl-1-butene
2-ethyl-1,3-hexanediol
2-ethyl-2-butyl-1,3-propanediol
7-ethyl-2-methyl-4-hendecanol
5-ethyl-2-methylpyridine
2-ethyl-3-propyl acrolein
2-ethyl-3-propylacrolein
2-ethyl-3-propylacrylic acid
n-ethylacetamide
ethylacetate (25°C)
ethylaluminum dichloride
ethylaluminum sesquichloride
ethylamine
ethylaminoethanol
n-ethylaniline

o-ethylaniline

ethylbenzene

ethylbenzol
ethylbenzylaniline
2-ethylbutanal

3-(2-ethylbutoxy) propionic acid

2-ethylbutyl acetate
2-ethylbutyl alcohol
ethylbutylamine
2-ethylbutyraldehyde
2-ethylbutyric acid
2-ethylcaproaldehyde
ethylcyclobutane
ethylcyclohexane
n-ethylcyclohexylamine
ethylcyclopentane
n-ethyldiethanolamine

NFPA Doc. No.

717,
49, 325,

717,

717,

325,

49, 77, 325,

49,

497
325
491
325
325
325
325
325
325
325
325
325
325
325
325
325
497
497
325
325

77
325
325
325
325
325
325
491
497
325
325
325

77
325
325
497
325

49
325
325
325
325
325
325
325
325
325
325
325
325
325
325
325
325
325

14

CHEMICAL

ethylene

ethylene acetate

ethylene carbonate

ethylene chlorohydrin

ethylene, compressed

ethylene cyanohydrin

ethylene dibromide

ethylene dichloride

ethylene dicyanide

ethylene formate

ethylene glycol

ethylene glycol acetate

ethylene glycol diacetate

ethylene glycol dibutyl ether
ethylene glycol diethyl ether
ethylene glycol diformate

ethylene glycol dimethyl ether
ethylene glycol ethyl ether
ethylene glycol ethylbutyl ether
ethylene glycol ethylhexyl ether
ethylene glycol isopropyl ether
ethylene glycol methyl ether
ethylene glycol methyl ether acetal
ethylene glycol methyl ether acetate
ethylene glycol methyl ether formal
ethylene glycol monoacrylate
ethylene glycol monobenzyl ether
ethylene glycol monobutyl ether

ethylene glycol monobutyl ether
acetate

ethylene glycol monoethyl ether

ethylene glycol monoethyl ether
acetate

ethylene glycol monoisobutyl ether
ethylene glycol monomethyl ether
ethylene glycol n-butyl ether
ethylene glycol phenyl ether
ethylene in oxygen

ethylene oxide

ethylene oxide polymer
ethylene-maleic anhydride
copolymer

ethylenediamine
2,2-ethylenedioxydiethanol
ethyleneimene
ethyleneimine

ethylenimine, inhibited
n-ethylethanolamine
ethylethylene glycol
2-ethylhexaldehyde
2-ethylhexanal
2-ethylhexanoic acid
2-ethylhexanol
2-ethylhexenyl

2-ethylhexoic acid

NFPA Doc. No.

77, 325, 491,

77,
49, 325,

49,

497
325
325
497

49
325

49, 77

49, 77, 325, 491,

77, 325,

77, 325,
325,

77,
325,

71,

49, 77, 325, 491,

49, 77, 325, 491,

77, 325, 491,

325,

325,

497
325
325
491
325
325
325
325
325
325
325
325
325
325
325
325
325
325
325
325
497
497

497
497

497
325

77
497

49
325
325
497
325
325
497
325
325



CHEMICAL

2-ethylhexyl acetate
2-ethylhexyl acrylate
n-2-(ethylhexyl) aniline
2-ethylhexyl chloride
n-(2-ethylhexyl)-cyclohexylamine
2-ethylhexyl ether
2-ethylhexyl vinyl ether
2-ethylhexylamine
ethylidene chloride
1,1-ethylidene dichloride
1,2-ethylidene dichloride
2-ethylisohexanol
4-ethylmorpholine
l-ethylnaphthalene
3-ethyloctane
4-ethyloctane
p-ethylphenol
m-ethyltoluene
o-ethyltoluene
p-ethyltoluene
ethyltrichlorosilane
ethyne

eugenol (25°C)

~ europium

ferbam T

* ferric ferrocyanide

* ferromanganese, medium carbon
- ferrosilicon (88% Si, 9% Fe)
. ferrotitanium (19% Ti, 74.1% Fe,
+ 0.06% C)

ferrous chloride

ferrous sulfide

fish oil (bisulfated mix)
flax shive

fluoboric acid

fluorine

fluorine, compressed
fluorobenzene

formal

formaldehyde

formalin

formamide

formic acid

formic acid (25°C)
formic acid, butyl ester
formic acid, ethyl ester
formic acid, methyl ester

fuel oil no. 1
fuel oil no. 2
fuel oil no. 4
fuel oil no. 5
fuel oil no. 6

fumaric acid
2-furaldehyde
furan

NFPA Doc. No.

325
49, 77, 325, 497
325
325
325
325
325
325
77
325
325
325
325
325
325
325
325
325
325
325
49, 325
325
77
491
499
491
499
499
499

491

491

325

499

49, 491
491

49

325

325

49, 325, 491, 497
325

77, 325
49, 325, 491, 497
77

325

325

325
325, 497
325

325

325

325

499

325

77, 325

CHEMICAL

furfural
furfuraldehyde
furfuran

furfuryl acetate
furfuryl alcohol
furfurylamine
furfyryl alcohol
furol

fusel oil
gadolinium

gallic acid

gallium arsenide
gallium phosphide
gallium trichloride
garlic, dehydrated
gas, blast furnace
gas, coal gas

gas, coke-oven

gas, natural

gas oil

gas, oil gas

gas, producer

gas, water

gas, water (carbureted)
gasoline

gasoline, casinghead
gasoline (leaded)
gasoline (straight run)
gasoline (unleaded)
geraniol

geranyl acetate
geranyl butyrate
geranyl formate
geranyl propionate
germane

germane (germanium hydride)

germanium

germanium tetrachloride
gilsonite

gin

glucose pentapropionate
glycerine

glycerol

glyceryl triacetate
glyceryl tributyrate
glyceryl trichlorohydrin
glyceryl trinitrate
glyceryl tripropionate
glycidyl acrylate

glycol

glycol benzyl ether
glycol diacetate

glycol dichloride

glycol diformate

glycol dimercaptoacetate

NFPA Doc. No.

49, 77, 325,

325,

325,

717,

497
325
325
325
497
325
491
325
325
491
491

49

49



CHEMICAL

glycol monoacetate
glyoxal

gold

gold cyanide

grain alcohol

graphite

green base Harmon dye
guaijacol (25°C)
guanidine nitrate
guanidine nitrate (self-reactive)
guar seed

gulasonic acid, diacetone
gum, arabic

gum, karaya

gum, manila

gum, tragacanth

halane (1,3-dichloro-5,5-
dimethylhydantoin)
heavy hydrogen

hemp hurd

hendecane
heptadecanol

heptane

n-heptane

heptane (pure)
2-heptanol

3-heptanol

3-heptanone
4-heptanone

1-heptene

n-heptene

3-heptene (mixed cis and trans)
heptylamine

heptylene
heptylene-2-trans
hexachlorobenzene
hexachlorobutadiene
hexachlorodiphenyl oxide
hexadecane
tert-hexadecanethiol
1-hexadecene
hexadecyl-tert-mercaptan
hexadecyltrichlorosilane
2,4-hexadienal
1,4-hexadiene
hexahydroaniline
hexahydrobenzene
hexahydropyridine
hexahydrotoluene
hexahydroxylol
hexaldehyde

hexalin

hexalin acetate
hexamethyldisilazane
hexamethylene

NFPA Doc. No.

325
491
491
491
325
491
499

77
430
491
499
499
499
499
499
499
430

325
499
325
325
77, 325, 491
497
77
325
325
325
325
325
497
325
325
325
325
491
325
325
325
325
325
325
325
325
325
325
325
325
325
325
325
325
325
49, 77
325

16

CHEMICAL

hexamethylene diisocyanate
hexamethylene tetramine
hexanal

hexane

n-hexane

hexane (pure)
1,2-hexanediol

2 5-hexanediol
2,5-hexanedione
1,2,6-hexanetriol

hexanoic acid

1-hexanol

hexanol

2-hexanone

3-hexanone

2-hexanone

1-hexene

2-hexene

hexene

2-hexene-cis

3-hexenol-cis

hexone

hexyl acetate

sec-hexyl acetate

hexyl alcohol

sec-hexyl alcohol

hexyl chloride

hexyl cinnamic aldehyde
hexyl ether

hexyl hydride

hexyl methacrylate

hexyl methyl ketone
hexylamine

hexylene glycol

holmium

hydracrylonitrile

hydralin

hydrazine

hydrazine, anhydrous
hydrazine hydrate
hydriodic acid, hydrogen iodide
hydriodic acid, solution
hydrobromic acid solution
hydrochloric acid, hydrogen chloride
hydrochloric ether
hydrocyanic acid, 96%
hydrofluoric acid, hydrogen fluoride
hydrogen

hydrogen bromide
hydrogen chloride (96°C)
hydrogen chloride, anhydrous
hydrogen chloride, refrigerated
liquid

hydrogen cyanide
hydrogen cyanide (0°C)

NFPA Doc. No.

491
499
325
77, 325
497
77
325
325
325
325
325
325
497
325
325
497
325
325
497
325

491, 497
49, 325

491

325

325

491

77, 325, 491, 497
77, 491

77

49

49

325, 491, 497
77



CHEMICAL

hydrogen fluoride, anhydrous

hydrogen cyanide, anhydrous,
stabilized, hydrogen cyanide,
anhydrous, stabilized absorbed in a
porous inert material

hydrogen in oxygen

hydrogen iodide (at boiling point)
hydrogen peroxide

hydrogen peroxide, aqueous
solutions

hydrogen, refrigerated liquid
hydrogen selenide

hydrogen sulfide

hydrogen sulfide (at boiling point)
hydrogen sulfide, liquefied
hydroquinone

hydroquinone di-(B-hydroxyethyl)
ether

hydroquinone monomethyl ether
2-hydroxy-2-methyl-propionitrile
4-hydroxy-4-methyl-2-pentanone
o-hydroxybenzaldehyde
3-hydroxybutanal
B-hydroxybutyraldehyde
hydroxycitronellal
n-(2-hydroxyethyl)-acetamide
2-hydroxyethyl acrylate
hydroxyethyl cellulose
n-(2-hydroxyethyl) cyclohexylamine
4-(2-hydroxyethyl) morpholine
1-(2-hydroxyethyl) piperazine
n-(2-hydroxyethyl) propylenediamine
(2-hydroxyethyl)-ethylenediamine
B-hydroxyethylaniline
hydroxylamine

hydroxypropyl acrylate
o-hydroxytoluene

indan

indium

iodine

iodine monobromide

iodine pentafluoride

iodine pentoxide

iodoform

a-ionone

B-ionone

iridium

iron

iron carbonyl

iron oxide

iron pentacarbonyl

isano oil

iso-nonane

isoamyl acetate

isoamyl alcohol

tert-isoamyl alcohol

NFPA Doc. No.

49
49

77

77

491

49, 430

49

491, 497

77, 325, 491, 497
77

49

325, 491

325

49, 325, 491

77, 491

491, 499

325

325

325, 497
77, 325, 497
325

CHEMICAL

isoamyl butyrate
isoamyl chloride
isoamyl nitrite
isobornyl acetate
isobutane

isobutyl acetate
isobutyl acrylate
isobutyl alcohol
isobutyl butyrate
isobutyl carbinol
isobutyl chloride
isobutyl formate
isobutyl heptyl ketone
isobutyl isobutyrate
isobutyl phenylacetate
isobutyl phosphate
isobutyl vinyl ether
isobutylamine
isobutylbenzene
isobutylcyclohexane
isobutylene
isobutyraldehyde
isobutyric acid
isobutyric anhydride
isobutyronitrile
isodecaldehyde
isodecanes, mixed
isodecanoic acid
isodecanol
isoeugenol
isoheptane

isoheptane, mixed isomers

isohexane

isohexane (mixture of hexane

isomers)

tert-isohexyl alcohol
isooctane
isooctanoic acid
isooctenes

isooctyl alcohol
isooctyl aldehyde
isooctyl nitrate
isooctyl vinyl ether
isopentaldehyde
isopentane
isopentanoic acid
isophorone
isophorone diisocyanate
isophthaloyl chloride
isoprene

isoprene, inhibited
isopropanol
isopropanolamine
isopropenyl acetate
isopropenyl acetylene

NFPA Doc. No.

395

395
395, 491
395
395, 497
395, 497
325, 497
77, 325, 497
395

395

77, 325
395

395

395

395

3925

395

395

395

395

395
395, 497
395

395

395
395, 497
395

395

395

395

395

395

497

395

77, 325

77, 325, 497

49, 325, 497

325, 491, 497



CHEMICAL

2-isopropoxypropane
3-isopropoxypropionitrile
isopropyl acetate
isopropyl alcohol
isopropyl benzoate
isopropyl bicyclohexyl
isopropyl carbinol
isopropyl chloride
isopropyl chloroformate
isopropyl ether

isopropyl formate
isopropyl glycidyl ether
isopropyl lactate
isopropyl mercaptan
isopropyl methanoate
isopropyl vinyl ether
4-isopropyl-1-methyl benzene
isopropyl-2-hydroxypropanoate
isopropylamine
isopropylbenzene
2-isopropylbiphenyl
isopropylcyclohexane
isopropylcyclohexylamine
isopropylethylene
4-isopropylheptane
isotoic anhydride
isovaleric acid
isovalerone

jet fuel

Katchung oil

kerosene

kerosene, deodorized
lactic acid

lactonitrile

lanolin

lanthanum

lanthanum oxide

lard oil (commercial or animal)
lard oil (pure) no. 2, mineral
lauryl alcohol

lauryl bromide

lauryl mercaptan

lead

lead acetate

lead azide

lead carbonate

lead chromate

lead cyanide

lead dioxide

lead fluoride

lead nitrate

lead oxide

lead perchlorate

lead styphnate

lead sulfate

NFPA Doc. No.

325,
77, 325,

717,

325,
49,

49, 77, 325,

325
325
497
491
325
325
325
325
491
497
325
497
325

77
325
325
325
325
497
325
325
325
325
325
325
499

77

77, 32!

77, 325,

430,

430,

18

CHEMICAL

lead sulfide

lignin, hydrolized, wood-type, fine
lignite, California
limestone (crushed)
limonene

linalool, synthetic

linseed oil

linseed oil, raw

liquid camphor

liquiefied petroleum gas
lithium

lithium aluminum hydride
lithium amide

lithium azide

lithium carbonate

lithium chlorate

lithium chloride

lithium hydride

lithium hypochlorite (39 percent or
less available chlorine)

lithium hypochlorite (more than 39
percent available chlorine)

lithium perchlorate

lithium peroxide

lithium tetrahydroborate
lubricating oil, mineral (C20-C50)
lubricating oil, spindle

lubricating oil, turbine

Lucite, methyl methacrylate polymer
lutetium

lycopodium

lynalyl acetate, synthetic

magnesium

magnesium bromate

magnesium chlorate

magnesium chloride

magnesium, grade B, milled
magnesium hydride

magnesium hydroxide

magnesium nitrate

magnesium or magnesium alloys with
more than 50 percent magnesium in
pellets, turnings, or ribbons

magnesium oxide
magnesium perchlorate
magnesium peroxide
magnesium phosphide
maleic anhydride

malt barley
manganese
manganese dioxide
manganese vancide
manganous chloride
manganous iodide
manganous oxide

NFPA Doc. No.

49,
49,

49,

430,
430,

430,

49, 325,

491,
430,

491
499
499
491
491
325
491
325
325
497
491
491
491
491
491
430
491
491
430

430

430
430
491
325
325
325
491
491
499
325
491
491
491
491
499
491
491
491

49

491
491
430
491
491
499
499
491
499
491
491
491



CHEMICAL

mannitol

marsh gas

menhaden oil

p-menthyl hydroperoxide
2-mercaptoethanol
mercuric bromide
mercuric chloride
mercuric cyanide
mercuric cyanide oxide
mercuric iodide
mercuric nitrate
mercuric oxide

mercuric sulfide
mercurous azide
mercurous chlorate
mercurous chloride
mercurous nitrate
mercurous oxide
mercury

mercury cyanide

mesityl oxide

mesitylene

metaldehyde
a-methacrolein
methacrylic acid
methacrylic acid, inhibited
methacrylic acid polymer
methacrylonitrile
methallyl alcohol
methallyl chloride
methane

methane in oxygen
methanethiol

methanol

methionine (l-methionine)
methox

methoxy triglycol
o-methoxybenzaldehyde
methoxybenzene
p-methoxybenzyl formate
3-methoxybutanol
3-methoxybutyl acetate
3-methoxybutyraldehyde
2-methoxyethanol
2(2-methoxyethoxy) ethanol
2-methoxyethyl acrylate
methoxyethyl phthalate
3-methoxypropionitrile
3-methoxypropylamine
methoxytriglycol acetate
2-methycyclohexanone
methyl abietate

methyl acetamide

methyl acetate

methyl acetic ester

NFPA Doc. No.

499

325

325

432

325

491

491

491

491

491

491

491

491

491

430

491

491

491

77, 491
49

49, 325, 491, 497
325, 491
325

325

325

49

499

325

325

325
77,325, 491, 497
77

325
77,325, 491, 497
499

325

77, 325
325

325

491

325

325

325
325, 491
491

325

325

325

325

325

497

325

77

77, 325, 497
325

CHEMICAL

methyl acetoacetate
p-methyl acetophenone
methyl acrylate

methyl alcohol

methyl amyl alcohol
methyl amyl ketone
methyl anthranilate
methyl benzoate
methyl borate

methyl bromide

methyl butane

2-methyl butyl ethanoate
methyl butyl ketone
3-methyl butynol
2-methyl butyraldehyde
methyl butyrate

methyl carbonate
methyl cellosolve acetate
methyl cellulose

methyl chloride

methyl chloroethanoate
methyl chloroform
methyl cyanide

methyl cyanoacetate
methyl cyclohexane
methyl cyclopentadiene
methyl cyclopentane
methyl dihydroabietate
methyl ether

methyl ethyl carbinol
methyl ethyl ether
methyl ethyl ketone
methyl ethyl ketone peroxide

methyl ethyl ketone peroxide and
cyclohexanone peroxide mixture

methyl ethyl ketoxime
methyl ethylene glycol
methyl eugenol

methyl formal

methyl formamide
methyl formate

methyl heptadecyl ketone
methyl heptine carbonate
methyl heptyl ketone
methyl hexyl ketone
methyl iodide (25°C)
methyl ionone

methyl isoamyl ketone
methyl isobutyl ketone
methyl isocyanate

methyl isoeugenol
methyl isopropenyl ketone
methyl lactate

methyl lithium

methyl mercaptan

NFPA Doc. No.

325

325

49, 325, 497
77, 325, 497
497

325

325

325

325

49, 325, 491
77

325

325

325

49

325, 491, 497

325, 497

77, 325, 497

77, 491

49, 77, 325, 497
325

325

325

325

77

325

49, 77, 325
497

49, 325, 497
325

325

325

491

49, 325, 497



CHEMICAL

B-methyl mercaptopropionaldehyde

methyl methacrylate

methyl methacrylate monomer,
inhibited

methyl methacrylate polymer

methyl methacrylate-ethyl acrylate

methyl methacrylate-styrene-
butadiene

methyl methanoate
methyl n-amyl ketone
methyl n-propyl ether
methyl nitrate (25°C)
methyl nonyl ketone
methyl oxide

methyl p-cresol

methyl parathion

methyl pentadecyl ketone
methyl pentanal

o-methyl phenol

methyl phenyl carbinyl acetate
methyl phenyl ether
methyl phenylacetate
methyl phthalyl ethyl glycolate
1-methyl piperazine
2-methyl propanol-1
methyl propionate

methyl propyl acetylene
methyl propyl ketone
2-methyl pyridine

methyl salicylate

methyl stearate

methyl sulfate

methyl tertiary butyl ether
methyl thiocyanate (25°C)
methyl toluene sulfonate
methyl undecyl ketone
methyl vinyl ether

methyl vinyl ketone
2-methyl-1-butanol
3-methyl-1-butanol
3-methyl-1-butanol acetate
3-methyl-1-butene

2-methyl-1-butene (technical grade)

2-methyl-1-pentanol
2-methyl-1-pentene
4-methyl-1-pentene
3-methyl-1-pentynol
methyl-1-propanol
2-methyl-1-propanol
2-methyl-1,3-butadiene
2-methyl-1,3-pentadiene
4-methyl-1,3-pentadiene
2-methyl-1,3-pentanediol
3-methyl-2-butanethiol
2-methyl-2-butanol

325, 491,

49,

NFPA Doc. No.

325
497
49

499
499
499

325
497
325

77
325
325
325
491
325
325
325
325
325
325
325
325
325
325
325
325
325
325
325
325
497

77
325
325
325
325
325
325
325
325
325
325
325
325
325
497
497
325
325
325
325
325
325

20

CHEMICAL

2-methyl-2-butene
2-methyl-2-ethyl-1,3-dioxolane
4-methyl-2-pentanol
4-methyl-2-pentanol acetate
4-methyl-2-pentanone
2-methyl-2-pentene
4-methyl-2-pentene
2-methyl-2-propanethiol
2-methyl-2-propanol
methyl-2-propanol
2-methyl-2-propanol
n-methyl-2-pyrolidone
1-methyl-2-pyrrolidinone
2-methyl-2,4-pentanediol
2-methyl-3-ethylpentane
methyl-3-hydroxybutyrate
1-methyl-3,5-diethylbenzene
2-methyl-4-ethylhexane
3-methyl-4-ethylhexane
2-methyl-5-ethyl pyridine
2-methyl-5-ethylpiperidine
2-methyl-5-ethylpyridine
n-methyl-n-nitroso urea
methylacetylene
methylacetylene-propadiene
a-methylacrolein

methylal

methylaluminum sesquibromide
methylaluminum sesquichloride
methylamine

methylamine, anhydrous
methylamine, aqueous solution

2-(methylamino) ethanol
methylamyl acetate
methylamyl alcohol
2-methylaniline
4-methylaniline
methylbenzene
a-methylbenzyl alcohol
a-methylbenzyl dimethyl amine
a-methylbenzyl ether
a-methylbenzylamine
2-methylbiphenyl
2-methylbutane
o-methylbutylamine
2-methylbutyraldehyde
methylchloroacetate
methylchloromethyl ether
methylcyclohexane
2-methylcyclohexanol
3-methylcyclohexanol
4-methylcyclohexanol
methylcyclohexanol
methylcyclohexanone
4-methylcyclohexanone

NFPA Doc. No.

49,

77, 325,

325,

325,

325,

325,

325
325
325
325
325
325
325
325
325
497
497

77
325
325
325
325
325
325
325
497
325
325
491
497
497
325
497
325
325
497

49

325
325
325
325
325
325
325
325
325
325
325
497
325
325
325

49
497
325
325
325
497
325
491



CHEMICAL

4-methylcyclohexene
methylcyclohexyl acetate
methylcyclopentane
2-methyldecane
methyldichlorosilane
n-methyldiethanolamine
methylene chloride
methylene iodide
methylene oxide
methylenedianiline
n-methylethanolamine
2-methylfuran
2-methylheptane
methylheptenone
2-methylhexane
3-methylhexane
methylhydrazine
methylisobutylcarbinol acetate
4-methylmorpholine
1-methylnaphthalene
2-methyloctane
2-methyloctane
3-methyloctane
4-methyloctane
methylpentaldehyde
2-methylpentane
3-methylpentane
2-methylpentanoic acid
methylphenyl carbinol
2-methylpropanal
2-methylpropane
2-methylpropenal
2-methylpropene
methylpropylcarbinol
méthylpropylcarbinylamine
2-methylpyrazine
methylpyrrole
méthylpyrrolidine
a-rhethylstyrene
methylstyrene
2-methyltetrahydrofuran
methyltrichlorosilane
2-methylvaleraldehyde
l-methylvinyl acetate
milk, skimmed
mineral oil

mineral seal oil
mineral spirits

mineral wax
molybdenum
molybdenum trioxide
mono-(trichloro) tetra-

(monopotassium dichloro)-penta-s-

triazinetrione, dry
mono-(trichloro)-tetra-

NFPA Doc. No.

49,

717,

325,
49, 325,

325,

49,

325
325
325
325
325
325
325
491
325
325
325
325
497
325
325
497
491
325
325
325
497
497
497
497
325
325
497
325
325
325
497
325
325
325
325
325
325
325
325
325
325
325
325
325
499
325
325
325
325
491
491

49

430
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CHEMICAL

(monopotassium dichloro)-penta-s-

triazinetrione
monochloro-s-triazinetrione acid
monochlorobenzene
monoethanolamine
monoisopropanolamine
monomethyl aniline
monomethyl hydrazine
morpholine

muriatic ether

mustard oil

naphtha 49° be-coal tar type
naphtha (coal tar)

naphtha, petroleum

naphtha, safety solvent
naphtha V.M. & P., 50° flash
naphtha V.M. & P., high flash
naphtha V.M. & P., regular
naphthalene

naphthalene (82°C)
naphthalene, crude or refined

beta-naphthalene-axo-
dimethylaniline

B-naphthol
l-naphthylamine
natural gas

natural gas, liquefied
neatsfoot oil
neodymium
neohexane
neopentane
neopentyl glycol
neoprene

nickel

nickel bromide

nickel carbonyl

nickel catalyst

nickel chloride

nickel cyanide

nickel fluoride

nickel monoxide
nicotine

niobe oil

niobium (columbium)
nitric acid

nitric ether

nitric oxide
1,1',1"-nitrilotri-2-propanol
2,2' 2"nitrilotriethanol
2-nitro-p-toluidine
p-nitroaniline
nitroanilines (o-, m-, p-)
nitroanisole
nitrobenzene
nitrobenzene (0°C)

NFPA Doc. No.

49

325

497

497

497

497

49, 325, 497
325

325

325

497
325, 497
325

325

325

325

325, 491
77

49

499

325

325

325

49

325

491

325

325, 497
325

491

491

491

49, 325, 491
49

491

491

491

491

325

325

491

49, 430, 491
325

491

325

325

325

325

49

491

49, 325, 491, 497
77



CHEMICAL

nitrobenzol
1,3-nitrobenzotrifluoride
4-nitrobenzoyl chloride
nitrobiphenyl
nitrocellulose
m-nitrochlorobenzene
p-nitrochlorobenzene
nitrocyclohexane
nitroethane

nitroform, trinitromethane
nitrogen

nitrogen dioxide

nitrogen iodide, nitrogen triiodide
nitrogen peroxide, nitrogen
tetroxide

nitrogen, refrigerated liquid
nitrogen tetroxide
nitrogen trichloride
nitrogen trifluoride
nitrogen trioxide
nitroglycerin
nitroglycerine
nitromethane
1-nitronaphthalene
pinitrophenol
oénitrophenol
o-nitrophenylacetic acid
Lnitropropane
Qthtr()pl"()pane
sé:'c-nitropropane
nitropropane
nitropropanes
nitropyridone

nitrosamine

nitrosophenol

nitrosyl chloride
nitrosylsulfuric acid
m-nitrotoluene
o-nitrotoluene
p-nitrotoluene
nitrotoluenes, liquid o-, m-, p-
nitrotoluenes, solid o-, m-, p-
nitrous ether

nitrous oxide

nonadecane

nonane

n-nonane

nonene

nonyl acetate

nonyl alcohol
nonylbenzene

tert-nonyl mercaptan
nonylnaphthalene
nonylphenol

2 5-norbornadiene

NFPA Doc. No.

49, 77, 325, 491,

49, 77, 325, 491,

77,
325,
491,

717,
717,
325,

325,

325,

325
325
491
325
325
325
325
325
497
491
491
491
491
491

49
430
491
491
491
491
325
497
325

?)
491
491

77
325
491
497

49
499
499
491
491
491
325
325
491

49

325
491
325
325
497
497
325
497
325
325
325
325
325
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CHEMICAL

nylon polymer
octadecane
octadecyl vinyl ether
a-octadecylene
octadecyltrichlorosilane
octanal

n-octane
l-octanethiol
l-octanol

2-octanol

l-octene

octene

2-octene (mixed cis and trans

isomers)

octyl acetate

octyl alcohol

n-octyl alcohol

octyl chloride
octylamine
tert-octylamine
octylene glycol
tert-octyl mercaptan
p-octylphenyl salicylate
oil of mirbane

oil of wintergreen
oleic acid

oleo oil

olive oil

osmium

oxalic acid

oxalic acid (as dihydrate)
oxalic ether

oxalyl bromide

oxalyl chloride
oxammonium

oxirane

oxygen

oxygen (liquid)
oxygen, refrigerated liquid
para-oxy-benzaldehyde
ozone

palladium

palm butter

palm kernel oil

palm nut oil

palm oil

paraffin oil, mineral
paraffin wax
paraformaldehyde
paraldehyde
paraphenylene diamine

paratertiary butyl benzoic acid

parathion
pea flour
peach pit shell

NFPA Doc. No.

325,

717,

49, 325,
49,

499
325
325
325
325
325
497
325
325
325
325
497
325



CHEMICAL

peanut hull

peanut oil (cooking)
peat, sphagnum
pecan nut shell
pectin

pent-acetate
pentaborane
pentachlorethane
pentachlorodiphenyl
pentachloroethane
pentachlorophenol

1,3-pentadiene (mixture of cis and
trans isomers)

pentaerythritol
1,2,3,4,5-pentamethylbenzene, 95%
pentamethylene dichloride
pentamethylene glycol
pentamethylene oxide
pentanal

n-pentane

2-pentane

—i)entane

:1,5—pentanediol
2,4—pentanedione
,?,4—pentanedione peroxide
:pentanoic acid

1-pentanol

IQ—pentanol

3-pentanol

1-pentanol acetate
2-pentanol acetate
2-pentanone

3-pentanone

pentaphen

pentapropionyl glucose
l-pentene

2-pentene

l-pentene-cis
2-pentene-trans

2-pentyl acetate

pentyl propionate
pentylamine
pentyloxypentane
1-pentyne

peracetic acid (less than 40%)
perchloric acid
perchloroethylene
perchloryl fluoride
perhydrophenanthrene
perilla oil

periodic acid
permonosulfuric acid (Caro’s acid)
peroxyacetic acid

petrin acrylate monomer

NFPA Doc. No.

499
325
499
499
499
325
49, 325, 491
491
77
77
49
325
499
325
325
325
325
325

325, 497

325, 497

325,497

325, 497

49, 325
49, 430, 491
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CHEMICAL

petroleum coke (more than 8% total
entrapped volatiles)

petroleum, crude, sour
petroleum, crude, sweet
petroleum ether
petroleum pitch
petroleum resin
petroleum sulfonate
B-phellandrene
phenanthrene
phenethyl alcohol
o-phenetidine
p-phenetidine
phenetole

phenol

phenol formaldehyde
phenol furfural

phenol, solid phenol, molten phenol
solutions

phenol-formaldehyde resin
phenoxy ethyl alcohol
2-phenoxyethanol
n-(2-phenoxyethyl) aniline
B-phenoxyethyl chloride
phenyl acetate

phenyl bromide

phenyl carbinol

phenyl chloride

phenyl di-o-xenyl phosphate
phenyl didecyl phosphite
phenyl diglycol carbonate
phenyl isocyanate

phenyl isothiocyanate (25°C)
phenyl lithium

phenyl methyl ketone
phenyl trichloro silane
I-phenyl-2-butene
n-phenyl-n-ethylethanolamine
phenylacetaldehyde
phenylacetic acid
phenylamine
n-phenylaniline
phenylbenzene
phenylbetanaphthylamine
phenylcyclohexane
n-phenyldiethanolamine
phenyldiethylamine
o-phenylenediamine
phenylethane
n-phenylethanolamine
B-phenylethyl acetate
phenylethyl alcohol
phenylethylene
phenylhydrazine
phenylmercuric acetate

NFPA Doc. No.
499

325
325
325
325
499
325
325
325
325
325
325

77, 325
77, 325, 491
499
499

49

325
325, 491, 497
49



CHEMICAL

phenylmethane
phenylmethylethanolamine
4-phenylmorpholine
phenylpentane
o-phenylphenol
phenylpropane
2-phenylpropane
phenylpropyl alcohol
phenylpropyl aldehyde
o-phenyltoluene
phorone

phosgene

phosphine

phosphoric acid
phosphorus

phosphorus, amorphous
phosphorus oxychloride
phosphorus oxychloride (25°C)
phosphorus pentachloride
phosphorus pentasulfide
phosphorus pentoxide
phosphorus tribromide
phosphorus trichloride
phosphorus trifluoride
phosphorus, white, molten
phosphoryl chloride
phthalic acid

phthalic anhydride
phthalimide

m-phthalyl dichloride
2-picoline

4-picoline

f'picric acid

:'picric acid, wet, with not less than
10% water

pimelic ketone

ipinane

‘pine oil

pine pitch

Ipine tar

pine tar oil

a-pinene

pinene (23°C)
piperazine

piperidine

pitch, coal tar

pitch, petroleum
platinum

plutonium

pogy oil

polyamyl naphthalene
polycarbonate
polychlorinated biphenyl
polydimethylsiloxane
polyethylene

NFPA Doc. No.

395

395

395

395

395

395

395

395

395

395

395

49, 77, 491
49, 325, 491
49

77, 491
49

49

77

49, 491
49, 491
491

49, 491
49, 491
491

49

491
325, 491
49, 3925, 491, 499
499

395

395

395

491

49

395, 49
77, 325, 491
499
499
491
491
395
395
499
49, 491
491
491
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CHEMICAL

polyethylene glycols

polyethylene, high pressure process
polyethylene, low pressure process
polyethylene terephthalate
polyethylene wax

polyisobutylene

polyoxyethylene lauryl ether
polypropylene

polypropylene glycols
polypropylene (no antioxidant)

polystyrene latex
polystyrene molding compound

polytetrafluoroethylene, Teflon
(polytetrafluoroethylene)

polyurethane foam, fire retardant
polyurethane foam, no fire retardant
polyvinyl acetate

polyvinyl acetate/alcohol

polyvinyl alcohol

polyvinyl butyral

polyvinyl chloride-dioctyl phthalate
poppy seed oil

potassium

potassium amide

potassium azide

potassium bicarbonate

potassium bromate

potassium bromide

potassium tert-butoxide

potassium carbonate

potassiuun chlorate

potassium chloride

potassium cyanide

potassium dichloro-s-triazinetrione

potassium dichloro-s-triazinetrione
(potassium dichloroiso-cyanurate)

potassium dichromate
potassium ferricyanide
potassium ferrocyanide
potassium fluoride
potassium hydroxide

potassium hydroxide, solid
potassium hydroxide, solution

potassium iodate
potassium iodide
potassium nitrate
potassium nitrite
potassium oxide
potassium percarbonate
potassium perchlorate
potassium permanganate
potassium peroxide
potassium persulfate
potassium sulfate
potassium sulfide, anhydrous

NFPA Doc. No.

325
499
499
499
499
491
325
491
325
499
499
499
491

499
499
499
499
325
499
499
325

49, 491
491
491
491
430, 491
491
491
491
430, 491
491

49, 491
49

430

430, 491
491

491

491

491

49

491

491

491

491

491

430
430, 491
430, 491
49, 430, 491
430, 491
491

49



CHEMICAL

potassium superoxide
potassium tetrahydroborate
potassium tetroxide
potassium xanthate
potassium-sodium alloys
potato starch, dextrinated
praseodymium

process gas 30% H2
propanal

propane

propane in oxygen
1,3-propanediamine
1,2-propanediol
1,3-propanediol
1-propanethiol
1-propanol

2-propanol
2-propanone
propanoyl chloride
propargyl alcohol
propene

propenyl ethyl ether
2-propenylamine
B-propiolactone
propiolactone
propionaldehyde
propionic acid
propionic anhydride
propionic nitrile
propionitrile

propionyl chloride
2-propybiphenyl

propyl acetate

n-propyl acetate

propyl acetate (i- or n-)
propyl alcohol

n-propyl alcohol (25°C)
n-propyl bromide
n-propyl butyrate
propyl carbinol
n-propyl chloride
propyl chloride

propyl chlorothiolformate
n-propyl ether

propyl formate

propyl formates (class 3, un 1281)
propyl methanol
n-propyl nitrate

propyl nitrate

propyl propionate
propylamine
propylbenzene
propylcyclohexane
propylcyclopentane
propylene

NFPA Doc. No.

430, 491
491

491

325

49

499

491

497

325

77, 325, 491, 497
77

325

325

325

491

325

325, 497
325

325

49, 325

326

325

325

325

491, 497
49, 77, 325, 497
49, 77, 325, 497
49, 325, 497
325

77

325

325

325

497

77

325, 491

77

325

325

325

77

325

325

325, 497
77, 325, 491
49

325

49

325, 497
325

49, 325

325

325

325

77, 325, 491, 497
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CHEMICAL

propylene aldehyde

propylene carbonate

propylene chlorohydrin
sec-propylene chlorohydrin
propylene dichloride

propylene glycol

propylene glycol acrylate
propylene glycol isopropyl ether
propylene glycol methyl ether

propylene glycol methyl ether acetate

propylene oxide
propylenediamine
propyltrichlorosilane
2-propyn-1-ol
propyne

prussic acid
pseudocumene
pyrethrum

pyridine

pyroxylin solution
pyrrole

pyrrolidine
2-pyrrolidone
quenching oil
quinoline

quinoline (25°C)
range oil

rapeseed oil

rayon (viscose) flock
red dye intermediate
red oil

resorcinol

rhenium

rhodinol

rhodium

rice

rice bran

rice hull

ricinus oil

rosin, DK

rosin oil

rubber

rubber, crude, hard
rubber, synthetic, hard (33% S)
rubidium

rubidium chloride
rum

ruthenium

safflower meal
safrole
salicylaldehyde
salicylaldehyde (25°C)
salicylanilide
salicylic acid
samarium

NFPA Doc. No.

49, 325,

49, 77, 325, 491,

49,

325,

49, 77, 325, 491,

325,

325
325
325
325
497
325
325
325
325
325
497
325
325
491



CHEMICAL

santalol

selenium

selenium oxychloride
sesame oil

sevin

shale, oil

shellac

signal oil

silane

silane, (4-aminobutyl)-
diethoxymethyl

silica (silica dioxide)
silicon

silicon monoxide
silicon nitride
silicon tetrachloride
silicon tetrafluoride
silver

silver chloride
silver cyanide

silver fluoride

silver iodide

silver nitrate

silver oxide

silver perchlorate
silver peroxide
sodium

sodium acetate
sodium amide
sodium azide
sodium bicarbonate
sodium bisulfide
sodium bromate
sodium bromide
sodium carbonate
sodium carbonate peroxide
sodium chlorate
sodium chloride
sodium chlorite
sodium cyanide

sodium dichloro-s-triazinetrione

dihydrate

sodium dichloro-s-triazinetrione
(sodium dichloroisocya-nurate)

sodium dichromate
sodium fluoride
sodium hydride
sodium hydrosulfite
sodium hydroxide

sodium hydroxide, solid sodium
hydroxide solution

sodium hypochlorite
sodium hypophosphite
sodium iodate

sodium iodide

NFPA Doc. No.

49, 325,

49, 77,

430,

430,
49, 430,

49,

430,

49,
49,

325
491
491
325
499
499
499
325
491

49

491
491
491
491
491

49
491
491
491
491
491
491
491
491
430

49
491
491
491
491
491
491
491
491
430
491
491
491
491
430

430

491
49
491
491
491
49

491
491
491
491
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CHEMICAL

sodium methoxide

sodium monoxide, sodium oxide
sodium nitrate

sodium perborate (anhydrous)
sodium perborate monohydrate
sodium perborate tetrahydrate
sodium percarbonate

sodium perchlorate

sodium perchlorate monohydrate
sodium permanganate

sodium peroxide

sodium peroxide, sodium superoxide
sodium persulfate

sodium phosphide

sodium polysulfide

sodium resinate

sodium silicate

sodium sulfate

sodium sulfide, anhydrous
sodium tetrahydroaluminate
sodium tetrahydroborate
sodium thiosulfate
sodium-potassium alloy

sorbic acid (copper sorbate or
potash)

l-sorbose

soy bean oil

soy flour

soy protein

sperm oil no. 1

sperm oil no. 2

spindle oil

stannic bromide

stannic chloride

stannic chloride, anhydrous
stannic iodide

stannic oxide

stannous chloride

stannous oxide

stearic acid

stearic acid (80°C)

stearic acid, aluminum salt
stearic acid, zinc salt

stearyl alcohol

stibine

stoddard solvent

straw oil

strontium chlorate

strontium chloride

strontium iodide

strontium perchlorate
strontium peroxide

strontium phosphide

styrene

styrene modified polyester-glass fiber

NFPA Doc. No.

491
491
491
430
430
430
430
430, 491
430
430
49, 430
491
430
491
491
499
491
491
49
491
491
491
491
499

499
325
499
499
325
325
325
491
491

49

491
491
491
491
325

77

499
499
325
49, 491
325
325
430, 491
491
491
430
430
491
325, 497
499



CHEMICAL

styrene monomer

styrene monomer, inhibited
styrene oxide
styrene-acrylonitrile (70-30)
styrene-butadiene latex (75%
styrene)

styrene-maleic anhydride copolymer
succinonitrile

sucrose

sugar, powdered

sulfamic acid

sulfate dihydrate 100 b (45 kg) V
sulfolane

sulfonyl chloride (25°C)
sulfur

sulfur chloride

sulfur dichloride

sulfur dioxide

sulfur dioxide, liquefied
sulfur hexafluoride

sulfur, molten

sulfur monochloride
sulfur trioxide

sulfuric acid

sulfuric acid (25°C)
sulfuryl chloride

sweet oil

sylvan

tallow

tallow oil

tannic acid

tantalum

tantalum pentoxide
tartaric acid

tartaric acid (d, 1)
tellurium

tellurium diethyl

terbium

terephthalic acid
terephthaloyl chloride
o-terphenyl

m-terphenyl

terpineol

terpinyl acetate
tetraamylbenzene
tetrabromoethane
1,1,2,2-tetrabromoethane
tetrachlorobenzene
1,2,4,5-tetrachlorobenzene
tetrachlorobenzene
tetrachloroethane
tetrachloroethylene
tetradecane

tetradecanol
1-tetradecene

NFPA Doc.
77,

717,

77, 325,

77, 325, 491,
49,
325,

49,

w0

325,

49,

No.

491

49
325
499
499

499
325
499
499
491
432
491

77
499
325
491
491

49
491

49
491
491
491

77
491
325
325
325
325
325
499
491
491
325
491
491
491
499
325
325
325
325
325
325

49
325
325
325
491
491
491
325
325
325
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CHEMICAL

tert-tetradecyl mercaptan
tetraecthoxypropane
tetra(2-ethylbutyl) silicate
tetra(2-ethylhexyl) silicate
tetraethyl lead

tetraethyl orthosilicate
tetraethylene glycol
tetraethylene glycol dibutyl ether
tetraethylene glycol dimethyl ether
tetracthylene pentamine
tetrafluoroethylene
tetrafluoroethylene, inhibited
tetrafluoromethane

tetraglycol dichloride
1,2,3,6-tetrahydrobenzaldehyde
endo-tetrahydrodicyclopentadiene
tetrahydrofuran
tetrahydrofurfuryl alcohol
tetrahydrofurfuryl oleate
tetrahydronaphthalene
tetrahydropyran
tetrahydropyran-2-methanol
tetrahydropyrrole
tetraiodoethylene

tetralin
1,1,3,3-tetramethoxypropane
tetramethoxysilane

tetramethyl lead

tetramethyl tin
1,2,3,5-tetramethylbenzene, 85.5%
1,2,3,4-tetramethylbenzene, 95%
1,2,4,5-tetramethylbenzene, 95%
tetramethylene

tetramethylene glycol
tetramethylene oxide
2,2,3,3-tetramethylpentane
2,2,3,4-tetramethylpentane
tetramethylsilicane
tetramethylurea
tetranitromethane

tetraphenyl tin

tetrapropionyl glucosyl propionate
tetryl

thallic oxide

thallium

thallium chlorate

thallous bromide

thallous chloride

thialdine

2,2-thiodiethanol

thiodiethylene glycol
thiodiglycol

thionyl chloride

thiophene

thiourea

NFPA Doc. No.

325
325
325
325
325
325
325
325
325
325
491

49
491
325
325
325
497
325
325
497

77,
325,

49, 77, 325, 491,

325,
77,

325,

430,

395

395, 491
49, 491

77, 325, 491
491



CHEMICAL

1,4-thioxane

thorium

thulium

tin

titanium

titanium, 99% TI
titanium carbide
titanium dichloride
titanium disulfide
titanium dioxide
titanium hydride
titanium tetrachloride
toluene

toluene diisocyanate
toluene-2,4-diisocyanate
p-toluenesulfonic acid
toluhydroquinone
toluidine

m-toluidine

o-toluidine

p-toluidine

toluol
m-tolydiethanolamine
tolyl chloride

o-tolyl p-toluene sulfonate
o-tolyl phosphate
2,4-tolylene diisocyanate
transformer oil

transil oil

tri-n-butyl borate
tri-o-cresyl phosphate
triacetin

triamyl borate
triamylbenzene

tributyl citrate

tributyl phosphate
tributyl phosphite
tributylamine
tributylphosphine
trichloro-s-triazinetrione
(trichloroisocyanuric) (acid all
forms)

trichloroacetic acid (25°C)
1,2,4-trichlorobenzene
1,1,1-trichloroethane
1,1,2-trichloroethane
1-trichloroethane
trichloroethylene
trichloroethysilane
trichlorofluoromethane
trichloroisocyanuric acid, dry
trichloromelamine
trichloromethylsilane
1,2,3-trichloropropane
trichlorosilane

NFPA Doc. No.

325

491, 499
491
491, 499
491

499

491

491

491

491

499

49, 491
49, 77, 325, 491, 497

491
77, 325
49

49, 77
325
326
491
325
325
325
325
325
325
325
325
325
325
325
325
325
49, 325
325, 491
430

77

77, 325

49

49, 77, 325
491

49, 77, 325, 491
491

491

49

491

491

325

49, 77, 325

CHEMICAL

trichlorotriethyldialuminum
1,2-trichlorotrifluoroethane
trichlorovinylsilane

tridecanal

tridecanol

2-tridecanone

n-tridecene

tridecyl acrylate

tridecyl alcohol

tridecyl phosphite
triethanolamine

triethylarsine
1,1,3-triethoxyhexane

triethyl citrate

triethyl phosphate
triethylaluminum
triethylamine
1,2,4-triethylbenzene
triethylbenzene

triethylborane

triethylene glycol

triethylene glycol diacetate
triethylene glycol dimethyl ether
triethylene glycol ethyl ether
triethylene glycol methyl ether
triethylene glycol monobutyl ether
triethylenetetramine
trifluorochloroethylene
triglycol dichloride

trihexyl phosphite

triisobutyl borate
triisobutylaluminum
triisopropanolamine
triisopropyl borate
triisopropylbenzene

trilauryl trithiophosphite
trimanganese tetroxide
trimethoxysilane

trimethyl borate
2,2,3-trimethyl butane
trimethyl carbinol

trimethyl phosphite
2,3,3-trimethyl-1-butene
3,3,5-trimethyl-1-cyclohexanol
2,3,4-trimethyl-1-pentene
2,4,4-trimethyl-1-pentene
2,2,4-trimethyl-1,3-pentanediol
2,2,4-trimethyl-1,3-pentanediol
diisobutyrate
2,2,4-trimethyl-1,3-pentanediol
isobutyrate
2,4,4-trimethyl-2-pentene
3,4,4-trimethyl-2-pentene
2,6,8-trimethyl-4-nonanol
2,6,8-trimethyl-4-nonanone

28

NFPA Doc. No.

49, 325,
49, 77, 325,

325,
77,

49, 77,

49, 325,

325,

491
491
491
491
325
325
497
325
325
325
325
491
325
325
325
491
497
325
497
491
325
325
325
325
325
325
325
325
325
325
325
491
325
325
325
325
491

49
325

77
325
491
325
325
325
325
325
325

325

325
325
325
325



CHEMICAL

trimethylaluminum
trimethylamine
trimethylarsine
1,2,3-trimethylbenzene
1,2,4-trimethylbenzene
1,3,5-trimethylbenzene
1,2,3-trimethylbenzene, 90.5%
2,2,3-trimethylbutane
2,2,4-trimethylbutane
trimethylchlorosilane
1,3,5-trimethylcyclohexane
trimethylcyclohexanol
trimethylene

trimethylene glycol
trimethylenediamine
trimethylethylene
trimethylgallium
2,5,5-trimethylheptane
2,2,5-trimethylhexane
3,5,5-trimethylhexanol
trimethylolpropane triacrylate
2,2,3-trimethylpentane
2,2,4-trimethylpentane
2,3,3-trimethylpentane
2,2,4-trimethylpentanediol
isobutyrate benzoate

trimethylphosphine
trimethylstibine

trioctyl phosphite

trioxane

tripentylamine

triphenyl phosphate
triphenyl phosphite
triphenylmethane
triphenylphosphine
triphenylphosphorus
tripropyl aluminum
tripropylamine
tripropylene

tripropylene glycol
tripropylene glycol methyl ether
tris (2-ethylhexyl) phosphite
trithiobisdimethylthio-formamide
tung, kernels, oil-free

tung oil

tungsten

tungsten carbide

tungsten trioxide

turbine oil

turbo fuels

turkey red oil

turpentine

ultrasene

undecane

undecanol

NFPA Doc. No.

325,
49, 77,

325,

49,

325,
325,

77, 325,

491
325
491
325
325
325
325
497
497
325
325
325
325
325
325
325
491
325
325
325
325
325
325
497
325

491
491
325
325
325
325
325
325
325
325
491
497
325
325
325
325
499
499
325
491
491
491
325
325
325
497
325
325
325
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CHEMICAL

n-undecene

uranium dicarbide

uranium dioxide

urea

urea formaldehyde molding
compound

urea formaldehyde-phenol
formaldehyde

urea hydrogen peroxide
valeraldehyde

valeric acid

vanadium

vanadium pentoxide
vanadium sesquioxide
vanadium tetrachloride
vanillin

vinyl 2-chloroethyl ether
vinyl 2-ethylhexoate
vinyl 2-ethylhexyl ether
vinyl 2-methoxyethyl ether
vinyl acetate

vinyl acetate, inhibited
vinyl acetylene

vinyl allyl ether

vinyl bromide

vinyl butyl ether

vinyl butyrate

vinyl chloride

vinyl chloride, inhibited
vinyl chloride-acrylonitrile
copolymer

vinyl crotonate

vinyl cyanide

4-vinyl cyclohexene
vinyl ether

vinyl ethyl alcohol

vinyl ethyl ether

vinyl fluoride

vinyl isobutyl ether
vinyl isooctyl ether

vinyl isopropyl ether
vinyl methyl ether

vinyl octadecyl ether
vinyl propionate

vinyl toluene

vinyl toluene, inhibited mixed
isomers

vinyl toluene-acrylonitrile butadiene
vinyl trichlorosilane
vinyl-2-pyrrolidone
2-vinyl-5-ethylpyridine
vinylaceto-B-lactone

vinylbenzene

vinylbenzylchloride

vinylethylene oxide

NFPA Doc. No.

325,

491,

77, 325, 491,

49, 77,

325, 491,

49,

325,

497
491
491
491
499

499

430
497
325
499
491
491

49
491
325
325
325
325
497

49
325
325
325
325
325
497

49
499

499
325
325
325
325
325
325
325



CHEMICAL

vinylidene chloride
vinylidene chloride, inhibited
vinylidene fluoride
1-vinylpyrrolidone
vinyltrimethoxysilane (<2%
methanol)

violet 200 dye

vitamin bl, mononitrate
vitamin ¢

viton a

walnut shell, black
water (air distilled)
water (extremely pure)
water gas

wax, microcrystalline
wax, ozocerite

wax, paraffin

whale oil

wheat

wheat flour

wheat gluten, gum
wheat starch

wheat straw

whiskey

white tar

wines

wood alcohol

wood flour

wood tar oil

woodbark, ground

NFPA Doc. No.

325, 491, 497
49

325

325

77

499
499
499
491
499

77

77
325
325
325
325
325
499
499
499
499
499
325
325
325
325
499
325
499

CHEMICAL

wool grease

xylene

m-xylene

o-xylene

pxylene

xylidine

o-xylidine

xylidines, solid or solution
o-xylol

yeast, torula

zinc

zinc bromate

zinc chlorate

zinc chloride

zinc cyanide

zinc diethyl

zinc fluoride

zinc iodide

zinc nitrate

zinc oxide

zinc permanganate
zinc peroxide

zinc phosphide

zinc stearate

zinc sulfide
zirconium
zirconium carbide
zirconium dihydride
zirconium hydride
zirconium tetrachloride
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NFPA Doc. No.

395
77, 497
395
395
395
497
395

49

395
499
491
430
430, 491
491
49, 491
3925
491
491
491
491
430
430, 491
49, 491
395
491
499
491
491
499
49, 491



SYNONYM

abalyn
acetaldehydediethylacetal
acetamide

acetic acid anhydride
acetic acid methyl ester
acetic acid, n-propyl ester
acetic aldehyde

acetic aldehyde
p-acetaldehyde

acetic chloride

acetic ester

acetoacetic acid, ethyl ester
o-acetoacetotoluidide
acetoethylamide
acetone-free, commercial
p-acetotoluene

acetyl acetone

acetyl ethylene

acetyl hydroperoxide
acetyl ketene

acetyl oxide

acetylene dichloride

acetylene tetrabromide
acetylenogen
acetylphenol

acquinite

acraldehyde

acroleic acid
acrylaldehyde

acrylic acid, methyl ester
acrylic acid, n-butyl ester
acrylic aldehyde

acrylic amide

adipic acid dinitrile
adipic ketone

adipyl chloride
adipyldinitrile

aldehyde collidine
aldehydine

aldol ether

alkane

allyl chlorocarbonate
allyl diglycol carbonate
allyl hexanoate

allyl isothiocyanate

allyl trichloride

allyl vinyl ether
4-allyl-1,2-dimethoxybenzene

4-allyl-1,2-methylene-dioxybenzene

4-allyl veratrole
allylene
allylpropenyl

Synonym Cross Reference

CHEMICAL

methyl abietate

acetal

acetanilide

acetic anhydride
methyl acetate

propyl acetate
acetaldehyde
acetaldehyde
paraldehyde

acetyl chloride

ethyl acetate

ethyl acetoacetate
acetoacet-ortho-toluidide
n-ethylacetamide
diacetone alcohol
p-methyl acetophenone
2,4-pentanedione
methyl vinyl ketone
peracetic acid (less than 40%)
diketene, inhibited
acetic anhydride
dichloroethylene

tetrabromoethane; 1,1,2,2-
tetrabromoethane

calcium carbide

phenyl acetate
chloropicrin

acrolein, inhibited
acrylic acid, inhibited
acrolein, inhibited
methyl aerylate, inhibited
butylacrylate

acrolein, inhibited; acrolein
acrylamide

adiponitrile
cyclopentanone

adipoyl chloride
adiponitrile
2-methyl-5-ethylpyridine
2-methyl-5-ethylpyridine
3-methoxybutyraldehyde
dodecyl benzene

allyl chloroformate

diethylene glycol bis(allylcarbonate)

allyl caproate

mustard oil
1,2,3-trichloropropane
vinyl allyl ether
methyl eugenol
safrole

methyl eugenol
propyne
1,4-hexadiene

NFPA Doc. No.

49;

325
325
49
49
325
325

325

325

49; 32f

49,

49,



SYNONYM

alpha-chloroallyl chloride
alpha-crotonic acid
alpha-methylcrylic acid
aluminum lithium hydride
aluminum monophosphide
aluminum triethyl

aluminum, tris (2-methylpropyl)
amenoethylene

l-amino butane

amino cyclohexane, hexahydroaniline
l-amino-3,4-dichlorobenzene
l-amino-4-ethoxybenzene
m-amino-a-methylbenzyl alcohol
2-amino-4-methylpentane
3-amino-propene

aminobenzene

aminobenzene

2-aminobiphenyl

l-aminobutane

(4-aminobutyl) diethoxymethyl-silane
aminobutylmethyl diethoxysilane
aminocyclohexane
l-aminodecane

aminoethane

2-aminoethanol
2-aminoethanol
aminoethylethanolamine

B-aminoethyl alcohol
n-aminoethylpiperazine
l-aminoheptane
a-aminoisopropyl alcohol
4-aminonitro-benzene
p-aminonitrobenzene
l-aminooctane
2-aminopentane
o-amino-phenetole
p-aminophenetole
2-aminopropane
l-aminopropane
3-aminopropylene
2-aminotoluene
4-aminotoluene
ammonium bichromate
ammonium salt
amoxybenzene
tert-n-amyl alcohol
amyl carbinol

n-amyl mercaptan
n-amyl nitrate

amyl nitrite

p-tert-amyl phenol
amyl phthalate

CHEMICAL

dichloropropene

crotonic acid

methacrylic acid, inhibited
lithium aluminum hydride
aluminum phosphide
triethylaluminum
triisobutylaluminum
ethylenimine, inhibited
butylamine

cyclohexylamine

dichloroanilines, solid or liquid
p-phenetidine

(m-aminophenyl) methyl carbinol
1,3-dimethylbutylamine

allylamine

aniline

aniline

2-biphenylamine

n-butylamine

silane, (4-aminobutyl)-diethoxymethyl
silane, (4-aminobutyl)-diethoxymethyl
cyclohexylamine

decylamine

ethylamine

ethylamine, 70%

ethanolamine or ethanolamine
solutions

ethanolamine
2-aminoethylethanolamine

ethanolamine or ethanolamine
solutions

1-(2-aminoethyl) piperazine
heptylamine
I-amino-2-propanol
nitroanilines (o-, m-, p-)
nitroanilines (o-, m-, p-)
octylamine
sec-amylamine
o-phenetidine
p-phenetidine
isopropylamine
propylamine

allylamine

o-toluidine

p-toluidine

ammonium dichromate
ammonium nitrate
amyl phenyl ether
3-pentanol

hexyl alcohol

amyl mercaptans

amyl nitrate

isoamyl nitrite
pentaphen

diamyl phthalate

NFPA Doc. No.

49
49
49
49
49
49
49
49
325
325
49
325
325
325
49
49
325
325

325

49
325
325

49
325
325
325

49

49
325
325
325
325

49

49

49

49

49

49

49
325
325
325

49
325
325
325
325



SYNONYM

amylene

amylene chloride
anesthetic ether
anhydrous aluminum chloride
anhydrous hydrofluoric acid
2-anilinoethanol
B-anilinoethanol ethoxyaniline
o-anisaldehyde

anol

antimonal sulfide
antimony chloride
antimony hydride
antimony pentasulfide
antimony perchloride
antimony red

antimony (V) fluoride
aquafortis

arheol

arsenic anhydride

arsenic butter

arsenic chloride

arsenic (III) sulfide
arsenic pentaoxide

arsenic trihydride

arsenic (V) oxide
arsenolite

arsenous acid anhydride
arsenous chloride

arsenous oxide, white arsenic
arsenous sulfide

arsenous trichloride
artificial almond oil
artificial essential oil of almond
azabenzene
azacyclohexane
azacyclopropane

azine

azirane

aziridine

aziridine

azole

azotic acid

banana oil

barium chlorate anhydrous
battery acid

BCME

benzenamine

benzene

benzene, 1-methylethyl-
benzene, 1,2-dichloro
benzene carbonyl chloride
benzene chloride

benzene (trifluoromethyl)
benzenecarbonol
benzenecarbonyl chloride

33

CHEMICAL

l-pentene
1,5-dichloropentane
diethyl ether

aluminum chloride, anhydrous
hydrogen fluoride, anhydrous
n-phenylethanolamine
n-phenylethanolamine
o-methoxybenzaldehyde
cyclohexanol

antimony sulfide
antimony pentachloride, liquid
stibine

antimony sulfide
antimony pentachloride, liquid
antimony sulfide
antimony pentafluoride
nitric acid

santalol

arsenic pentoxide
arsenic trichloride
arsenic trichloride
arsenic trisulfide
arsenic pentoxide
arsine

arsenic pentoxide
arsenic trioxide

arsenic trioxide

arsenic trichloride
arsenic trioxide

arsenic trisulfide
arsenic trichloride
benzaldehyde
benzaldehyde

pyridine

piperidine
ethylenimine, inhibited
pyridine

ethylenimine, inhibited
ethylenimine, inhibited
ethylenimine

pyrrole

nitric acid

isoamyl acetate

barium chlorate
sulfuric acid
dichlorodimethyl ether, symmetrical
aniline
benzotrichloride
cumene
o-dichlorobenzene
benzoyl chloride
chlorobenzene
benzotrifluoride
benzaldehyde

benzoyl chloride

NFPA Doc. No.

395
395
49
49
49
395
395
395
395
49
49
49
49
49
49
49
49
395
49
49 -
49
49
49
49
49
49
49
49
49
49
49
395
49
49
49
49
49
49
49
395
395
49
395
49
49
49
49
49
49
49
395
49
49
395
49



SYNONYM

1,4-benzenedicarbonyl chloride
1,4-benzenedicarboxylic acid
1,3-benzenediol

benzenyl trichloride
benzine

benzoic aldehyde

benzol

benzol

benzyl carbinol

benzyl ether

benzyl salicylate
2-benzyloxyethanol
bergamol

bertholite

beryllium

beryllium dust
beta-methacrylic acid
beta-methylacrolein
betula oil
bis(2-aminoethyl)amine

n,n’-bis(2-aminotheyl) 1,2-ethane-diamine

bis(2-chloroethyl) ether
bis[2-(ethoxyethoxy)ethyl] phthalate
bis-(chloromethyl) ether
bis(2-chloro-1-methylethyl) ether
bis(p-chloroisopropyl) ether
bis(beta-hydroxyethyl) sulfide
bis(B-methylpropyl) amine
bis-CME

bis(2-ethylhexyl) adipate
bis(2-ethylhexyl) azelate
bis(2-ethylhexyl) phthalate
bis(2-methoxyethyl) phthalate
1,3-bis(ethylamino) butane
bis(trichlorophenyl) ether
borneo camphor, I-borneol, d-borneol
boroethane

borofluoric acid

boron fluoride

boron hydride

brazil wax

brimstone

bromallylene

bromine cyanide

1-bromo butane
3-bromo-1-propene
3-bromo-1-propyne
1-bromo-2-butene
bromoethane
sym-dibromoethane
bromomethane
1-bromopentane
1-bromopropane

34

CHEMICAL

terephthaloyl chloride
terephthalic acid

resorcinol

benzotrichloride

petroleum ether
benzaldehyde

benzene

benzene

phenethyl alcohol

dibenzyl ether

benzyl salicilate

glycol benzyl ether

lynalyl acetate, synthetic
chlorine

beryllium, powder (often from
machining operations)
beryllium, powder (often from
machining operations)
crotonic acid
crotonaldehyde, stabilized
methyl salicylate
diethylenetriamine
triethylenetetramine
2,2-dichlorodiethyl ether
diethylene glycol ethyl ether phthalate
dichlorodimethyl ether, symmetrical
dichloroisopropyl ether
dichloroisopropyl ether
thiodiglycol

diisobutylamine
dichlorodimethyl ether; symmetrical
dioctyl adipate

dioctyl azelate

dioctyl phthalate
dimethoxyethyl phthalate
n,n-diethyl-1,3-butanediamine
hexachlorodiphenyl oxide
borneol

diborane

fluoboric acid

boron trifluoride

diborane

carnauba wax

sulfur, molten

allyl bromide

cyanogen bromide

butyl bromide

allyl bromide
3-bromopropyne

1-crotyl bromide

ethyl bromide

ethylene dibromide

methyl bromide

amyl bromide

n-propyl bromide

NFPA Doc. No.

49,

325
325
325

49
325

49

49
325
325
325
325
325
325

49

49

325
325
325
325
49
325
325
325
325
325
325
325
49
49
49
49
325
49
49
49
325
49
49
325
325
49
325
325
325



SYNONYM

3-bromopropene
3-bromopropylene
bunker oil bunker C
1,3-butadiene

butanal

butanal oxime
1-butanamine

butane nitrile
1,2-butanediol

butanoic acid

2-butanol

1-butanol

2-butanone

3-buten-1-ol

2-buten-1-ol
3-buten-2-one
1-buten-3-yne
1-buten-3-yne

Q-butenal

2-butenal
2-butene-1,4-diol
3-butene-beta-lactone
cis-butenedioic anhydride
?—blltenenitrile
2-butenoic acid
A3-2-butenone
butoxybenzene
1-butoxybutane, butyl ether
butoxy diethylene glycol
2-butoxyethanol ethylene glycol
2-butoxyethanol

n-butyl ether butyl cellosolve

butoxyethyl diglycol carbonate
butoxyl

butter of antimony
n-butyl acrylate

butyl aldehyde

butyl benzyl phthalate
butyl cellosolve
n-butyl-1-butanamine
butyl diglycol carbonate
butyl ethanedioate
n-butyl ester of acrylic acid
n-butyl ether

butyl ethyl ether

butyl ethylene

butyl isocyanate

butyl mercaptan
sec-butyl mercaptan
tert-butyl mercaptan
butyl methanoate

butyl phosphate
n-butyl-2-propenoate
butyl sebacate

35

CHEMICAL

allyl bromide

allyl bromide

fuel oil no. 6
butadienes, inhibited
butyraldehyde
butyraldoxime
n-butylamine
butyronitrile
a-butylene glycol
butyric acid
sec-butyl alcohol
butyl alcohol
methyl ethyl ketone
vinyl ethyl alcohol
crotonyl alcohol
methyl vinyl ketone
vinyl acetylene
vinyl acetylene
crotonaldehyde, stabilized
crotonaldehyde
butenediol
diketene, inhibited
maleic anhydride
crotononitrile
crotonic acid
methyl vinyl ketone
butyl phenyl ether
dibutyl ether

diethylene glycol monobutyl ether

ethylene glycol monobutyl ether
ethylene glycol n-butyl ether
ethylene glycol monobutyl ether

diethylene glycol bis(2-butyoxyethyl

carbonate)

3-methoxybutyl acetate
antimony pentachloride, liquid
butylacrylate

butyraldehyde

benzyl butyl phthalate
ethylene glycol n-butyl ether
di-n-butylamine

diethylene glycol bis(butyl carbonate)

butyl oxalate
butylacrylate
dibutyl ethers
ethyl butyl ether
1-hexene

n-butyl isocyanate
1-butanethiol
2-butanethiol
2-methyl-2-propanethiol
butyl formate
tributyl phosphate
butylacrylate
dibutyl sebacate

NFPA Doc. No.

325
49
325
49
49, 325
325
49
49
325
49
325
325
325
325
325
49
49
325
49
325
325
49
49
325
49
49
325
325
325
325
325
325

325
325
49
49
49
325
325
49
325
325
49
49
325
325
325
325
325
325
325
325
49
325



SYNONYM

butyl vinyl ether

butylamine

butylcarbamic acid, ethyl ester
a-butylene

B-butylene

2-butylene dichloride
B-butylene glycol

v-butylene

1,2-butylene oxide
butylethanoate n-butyl acetate
butylethylacetaldehyde

butyric acid, ethyl ester
butyric acid nitrile

butyric aldehyde

butyric ester

butyrin

2,2-(tert-butylimino) diethanol
butyrone

CAA

cal hypo

calcia

calcium acetylide
calcyanide
caproaldehyde
caprylic aldehyde

carbazotic acid
carbitol phthalate

carbolic acid

carbon bisulfide

carbon oxychloride

carbon tet

carbonic acid, dimethyl ester
carbonic oxide

carbonochloridic acid, ethyl ester
carbonyl chloride

carbonyl sulfide

castor oil, sulfated

caustic potash

caustic soda

céllosolve acetate

cellulose nitrate

cetane

Qhamber acid

CHDM

china wood oil

chloracetyl chloride
chlorallylene

chlorex 2,2'-dichloroethyl ether
chloride of phosphorus
chlorinated biphenyls
2-chloro-a,a,a-trifluoro-5-nitrotoluene

CHEMICAL

vinyl butyl ether
n-butylamine
n-butylurethane

1-butene

2-butene-trans
1,4-dichlorobutane
1,3-butanediol
2-methylpropene
1,2-butylene oxide, stabilized
butyl acetate
2-ethylhexanal

ethyl butyrate

butyronitrile

butyraldehyde

ethyl butyrate

glyceryl tributyrate
tert-butyldiethanolamine
4-heptanone

cyanoacetic acid

calcium hypochlorite, dry or calcium
hypochlorite, mixtures, dry
calcium oxide

calcium carbide

calcium cyanide

hexanal

caprylaldehyde

picric acid, wet, with not less than 10%

water
diethylene glycol ethyl ether phthalate

phenol, solid phenol, molten phenol
solutions

carbon ‘disulfide
phosgene

carbon tetrachloride
dimethylcarbonate
carbon monoxide
ethyl chloroformate
phosgene

carbon oxysulfide
turkey red oil

potassium hydroxide, solid potassium
hydroxide, solution

sodium hydroxide, solid sodium
hydroxide solution

2-ethoxyethyl acetate
nitrocellulose

hexadecane

sulfuric acid
1,4-cyclohexane dimethanol
tung oil

chloroacetyl chloride

allyl chloride
bis(2-chloroethyl) ether
phosphorus trichloride
polychlorinated biphenyls
2-chloro-5-nitrobenzotrifluoride

NFPA Doc. No.

49,

49,
49,

325

49
325
325
325

49
325
325

49
325
325
325

49
325
325
325
325
325

49

49
49
49
49
325
325

49
325

325
325

49
325
325
325

49
325
325

49

49
325

49

49
325



SYNONYM

o-chloro-a,a,a-trifluorotoluene
3-chloro-1-propene
1-chloro-1-propene
1-chloro-2-butene
1-chloro-1,1-difluoroethane
1-chloro-2-hydroxybenzene
2-chloro-2-methyl-propane
2-chloro-2-methylbutane
1-chloro-2,3-epoxy propane
1-chloro-2,4-dinitrobenzene
1-chloro-3-methylbutane
1-chloro-3-methylpropane

1-chloro-3-nitrobenzene
1-chloro-4-hydroxybenzene

1-chloro-4-nitrobenzene

chloro-o-nitrobenzene
chlorobenzol
chlorobiphenyls
chlorobutadiene
l-chlorobutane
2-chlorobutane
chlorocyclohexane
chlorodiethylaluminum
chlorodinitrobenzene
chloroethane
chloroethane
chloroethanoic acid
2-chloroethanol
chloroethene
2-chloroethyl alcohol
2-chloroethyl alcohol
2-chloroethyl vinyl ether
chloroethylene
chloroformic acid ethyl ester
chloroformyl chloride
chlorohydrin
chloroisocyanuric acid
chloroisopropyl alcohol
chloromethane
chloromethoxymethane
chloromethyl methyl ether
chloromethyloxirane
2-(chloro-methyl) oxirane

chloronitrobenzene (o-, m-, p-)
l-chloropentane
o-chlorophenol
p-chlorophenol
2-chlorophenol
4-chlorophenol

chloroprene

2-chloropropane

CHEMICAL

o-chlorobenzotrifluoride
allyl chloride
1-chloropropylene
1l-crotyl chloride
difluoro-1-chloroethane
chlorophenols, liquid
tert-butyl chloride
tert-amyl chloride
epichlorohydrin
chlorodinitrobenzenes
isoamyl chloride
isobutyl chloride

chloronitrobenzenes; propyl formates
(class 3, un 1281)

chlorophenols, solid

chloronitrobenzenes; propyl formates
(class 3,un 1281); p-nitrochlorobenzene

chloronitrobenzenes; propyl formates
(class 3, un 1281)

chlorobenzene
polychlorinated biphenyls
2-chloro-1,3-butadiene
butyl chloride

sec-butyl chloride
cyclohexyl chloride
diethylaluminum chloride
dinitrochlorobenzene
1,1,1-trichloroethane
ethyl chloride
chloroacetic acid, solid
ethylene chlorohydrin
vinyl chloride, inhibited
ethylene chlorohydrin
2-chloroethanol

vinyl 2-chloroethyl ether
vinyl chloride, inhibited; vinyl chloride
ethyl chloroformate
phosgene

ethylene chlorohydrin
monochloro-s- triazinetrione acid
1-chloro-2-propanol
methyl chloride
methylchloromethyl ether
methylchloromethyl ether
epichlorohydrin
epichlorohydrin

chloronitrobenzenes; propyl formates
(class 3, un 1281)

amyl chloride
chlorophenols, liquid
chlorophenols, solid
chlorophenols, liquid
chlorophenols, solid
2-chloro-1,3-butadiene
isopropyl chloride
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NFPA Doc. No.

49,

49,

49,

49,

325
49
325
325
325
49
325
325
49
49
325
325

49
49

49
325

49
325
325
325
325
325
325

49
325

325
325
49
49
49
49

49
325
49
49
49
49
325
325



SYNONYM

1-chloropropane
2-chloropropene
3-chloropropene
2-chloropropionic acid
B-chloropropyl alcohol
B-chloropropylene
chloropropylene oxide
3-chloropropylene oxide, y-chloropropylene oxide
chlorosilanes
chlorosulfuric acid
a-chlorotoluene
chlorotrifluoroethylene
chromic anhydride
chromic oxychloride
chromium chloride
chromium dioxychloride
chromium trichloride
chromium trioxide
chromium (VI) oxide
chromyl chloride
cianurina

cinene

cinnamene

citronellal hydrate
CMME

cobalt naphthenate

colamine

cologne spirits
columbian spirits

colza oil

cooking

cooking

p-cresyl methyl ether
p-methoxy toluene
crotonic aldehyde

o-, m-, p- cresylic acid
crotonylene

crotyl alcohol

cumol

cumol

cyanide of sodium
cyanoethylene

cyanogas

cyanomethane
a-cyclocitrylideneacetone
B-cyclocitrylideneacetone
3-cyclohexene-1-carboxaldehyde
1-cyclohexylbutane
2-cyclohexylbutane
n-cyclohexylcyclohexanamine
cyclohexylmercaptan
cycldhexylmethane
Cycldpentimine
l-cyélopentylpropane

38

CHEMICAL

propyl chloride
2-chloropropylene

allyl chloride
a-chloropropionic acid
2-chloro-1-propanol
2-chloropropylene
epichlorohydrin
epichlorohydrin
dichlorosilane
chlorosulfonic acid
benzyl chloride
trifluorochloroethylene
chromic acid, solid
chromium oxychloride
chromic chloride
chromium oxychloride
chromic chloride
chromic acid, solid
chromic acid, solid
chromium oxychloride
mercury cyanide
dipentene

styrene monomer, inhibited
hydroxycitronellal
methylchloromethyl ether
cobalt naphtha

ethanolamine or ethanolamine
solutions

ethyl alcohol

methyl alcohol
rapeseed oil

corn oil

cottonseed oil
methyl p-cresol
methyl p-cresol
crotonaldehyde
cresols (o-, m-, p-)
2-butyne

crotonyl alcohol
cumene

cumene

sodium cyanide
acrylonitrile, inhibited
calcium cyanide
acetonitrile
a-ionone

B-ionone
1,2,3,6-tetrahydrobenzaldehyde
butylcyclohexane
sec-butylcyclohexane
dicyclohexylamine
cyclohexanethiol
methylcyclohexane
piperidine
propylcyclopentane

NFPA Doc. No.

325
325
325
325
325
325

49
325

49

49
325
325

325

325

325
325
325
325
325

49
325
325

49
325



SYNONYM

cypentil

DCA

DCB

DCEE

DCS

DDVP

DFEAE

decaborane (14)

decaboron tetra-decahydride
decalin

decanedioic dibutyl ester butyl sebacate

decyl alcohol
decyl ether
DETA

detergent alkylate
DHA

di-(2-chloroethyl) formal 2,2-dichloroethyl formal

di-methylene oxide
di-n-pentylamine
di(2-ethylhexyl) adipate
di(2-ethylhexyl) azelate
di(2-ethylhexyl) maleate
di(2-ethylhexyl) phosphoric acid
di(2-ethylhexyl) phthalate
di(2-ethylhexyl) succinate
diacetone

diacetyl

diallyl ether

diamide

diamine
2,2-diamino-diethylamine
p,p’-diamniodi-phenylmethane
1,2-diaminobenzene
1,3-diaminobutane
diaminodiphenyl
p,p’-diamniodi-phenylmethane
1,2-diaminoethane
1,3-diaminopropane

diamyl ether pentyloxypentane
diamyl oxalate

diamylamine

diarsenic pentoxide

diarsenic trisulfide
3,6-diazaoctane-1,8-diamine
diboron hexa-hydride
1,2-dibromoethane

dibutoxy diethylene, glycol
n-dibutyl ether

dibutyl oxide

n-dibutylamine
dibutyl-d-2,3-dihydroxybutanedioate
dibutyl-o-phthalate

dicaproate

dichloracetyl chloride
1,2-dichloro-benzene
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piperidine
dichloroanilines, solid or liquid
1,4-dichlorobutane
2,2-dichlorodiethyl ether
dichlorosilane
dichlorvos
diethylethanolamine
decaborane

decaborane
decahydronaphthalene
dibutyl sebacate

decanol

didecyl ether
diethylenetriamine
dodecyl benzene
dehydroacetic acid
bis(2-chloroethyl) formal
ethylene oxide
di-n-amylamine

dioctyl adipate

dioctyl azelate
bis(2-ethylhexyl) maleate

bis(2-ethylhexyl) phosphoric acid

dioctyl phthalate
bis(2-ethylhexyl) succinate
diacetone alcohol
2,3-butanedione

allyl ether

hydrazine, anhydrous
hydrazine, anhydrous
diethylenetriamine
methylenedianiline
o-phenylenediamine
1,3-butanediamine
diamylbiphenyl
methylenedianiline
ethylenediamine
1,3-propanediamine
amyl ether

amyl oxalate
di-n-amylamine
arsenic pentoxide
arsenic trisulfide
triethylenetetramine
diborane

ethylene dibromide
diethylene glycol, dibutyl ether
dibutyl ethers

dibutyl ethers
di-n-butylamine
n-dibutyl tartrate
dibutyl phthalate
triethylene glycol
dichloroacetyl chloride
o-dichlorobenzene

NFPA Doc. No.

49
49
49
49
49
325
49
49
49
325
325
325
325
49
325
325
325
49
49
325
325
325
325
325
325
325
325
325
49
49
49
325
325
325
325
325
49
325
325
325
49
49
49
49
49
49
325
49
49
49
325
325
325
49
49



SYNONYM

dichloro-dioxochromium
1,2-dichloro-ethene
dichloro-propylene
3,4-dichloroaniline
3,4-dichlorobenzeneamine
o-dichlorobenzol
sym-dichlorodimethylether
dichlorodimethylsilane
sym-dichloroethane
1,2-dichloroethane
1,1-dichloroethane
1,2-dichloroethane
dichloroethanoyl chloride
1,1-dichloroethene
dichloroethylaluminum
asym-dichloroethylene
sym-dichloroethyl ether
sym-dichloroethylene
1,2-dichloroethylene
1,1-dichloroethylene
1,1-dichloroethylene
dichloromethane
dichloromethyl ether
dichloromethylsilane
1,2-dichloropropane
1,3-dichloropropene
1,3-dichloropropylene
dicyan

1,4-dicyanobutane
dicyanogen

dicyclohexyl
diethenylbenzene
1,2-diethoxyethane

diethyl acetaldehyde
diethyl acetic acid

diethyl carbinol

diethyl ether

diethyl oxalate

diethyl oxide

diethyl oxide
n,n-diethyl-1,3-propanediamine
p-diethyl phthalate
8,9&diethyl-6-tridecanol
2-(diethylamino) ethanol
die;ihylaminoethanol
digﬁhylchlorosilane
diethylene dioxide
1,4diethylene dioxide
diethylene dioxide
diethylene ether
diethylene glycol monobutyl ether acetate
diethylene glycol monoethyl ether carbitol
diethylene glycol monomethyl ether
diethylene glycol n-butyl ether butoxy diethylene glycol
diethylene oxide
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chromium oxychloride
dichloroethylene
dichloropropene
dichloroanilines, solid or liquid
dichloroanilines, solid or liquid
o-dichlorobenzene
dichlorodimethyl ether, symmetrical
dimethyldichlorosilane
ethylene dichloride

ethylene dichloride
1,1-ethylidene dichloride
ethylene dichloride
dichloroacetyl chloride
vinylidene chloride, inhibited
ethylaluminum dichloride
vinylidene chloride, inhibited
2,2-dichlorodiethyl ether
1,2-dichloroethylene
dichloroethylene

vinylidene chloride, inhibited
vinylidene chloride

methylene chloride
dichlorodimethyl ether, symmetrical
methyldichlorosilane

propylene dichloride
dichloropropene
dichloropropene

cyanogen, liquefied
adiponitrile

cyanogen, liquefied
bicyclohexyl

divinylbenzene

diethyl glycol
2-ethylbutyraldehyde
2-ethylbutyric acid

sec-amyl alcohol

ethyl ether

ethyl oxalate

diethyl ether

ethyl ether

3-(diethylamino) propylamine
diethyl terephthalate
heptadecanol
n,n-diethylethanolamine
diethylethanolamine
chlorodiethyl silane

dioxane

dioxane

p-dioxane

dioxane

diethylene glycol butyl ether acetate
diethylene glycol ethyl ether
diethylene glycol methyl ether
diethylene glycol monobutyl ether
tetrahydrofuran

NFPA Doc. No.

49,

49,

49,

49
49
49
49
49
325
49
325
49
49
325
325
325
49
325
49
49
325
49
49
325
325
49
49
325

325

49
325
325
325
325

49



SYNONYM

diethylene oximide
diethylenimide oxide
diethylhexylamine
diethylhexylethanolamine
diethylmonoethanolamine
3,5-diethyltoluene

dihexyl

dihexyl ether
dihydropentaborane
m-dihydroxybenzene
dihydroxybenzol
p-dihydroxybenzene
1,2-dihydroxybutane
2,2-dihydroxyethyl ether
dihydroxyethyl sulfide
2,5-dihydroxyhexane
diisobutylene
2,4-diisocyanatotoluene
diisopropyl

diisopropyl ether

diisopropyl oxide
diisopropylmethanol
dimazine
1,2-dimethoxyethane
1,2-dimethoxy-4-allylbenzene
o-dimethoxybenzidine
3,3'-dimethoxybenzidine
dimethoxymethane, formal
dimethyl carbinol
o-dimethylaniline

dimethyl carbonate

dimethyl ether, methyl oxide
dimethyl ethyl carbinol
dimethyl ketone 2-propanone
dimethyl monosulfate
3,7-dimethyl-7-hydroxyoctanal
3,5-dimethyl-1-hexyn-3-ol
2,2-dimethyl-1-propanol
2,2-dimethyl-1,3-propanediol
dimethyl-1,4-benzenedicarboxylate
3,7-dimethyl-1,6-octadiene-3,1
3,7-dimethyl-2,6-octadienal
trans-3,7-dimethyl-2,6-octadien-1-ol
2,6-dimethyl-4-heptanone
3,7-dimethyl-6-octen-1-ol
3,7-dimethyl-6-octenal
2,3-dimethyl-benzenamine

dimethyl-o,0-dichloro-vinyl-2,2-phosphate

di(methylamyl) maleate
2,3-dimethylaniline
o-dimethylaniline
1,3-dimethylbenzene
1,2-dimethylbenzene
1,4-dimethylbenzene
1,3-dimethylbutanol
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morpholine

morpholine
bis(2-ethylhexyl) amine
bis(2-ethylhexyl) ethanolamine
diethylethanolamine
1-methyl-3,5-diethylbenzene
dodecane

hexyl ether

pentaborane
4-isopropylheptane
resorcinol

hydroquinone
1,2-butanediol

diethylene glycol
thiodiglycol
2,5-hexanediol
2,4,4-trimethyl-1-pentene
toluene diisocyanate
2,3-dimethylbutane
isopropyl ether
diisopropyl ether
2,4-dimethyl-3-pentanol
dimethylhydrazine, unsymmetrical
ethylene glycol dimethyl ether
methyl eugenol
o-dianisidine

o-dianisidine

methylal

isopropyl alcohol, 88%
o-xylidine

methyl carbonate

methyl ether
2-methyl-2-butanol
acetone

dimethyl sulfate
hydroxycitronellal
dimethyl hexynol
tert-butyl carbinol
neopentyl glycol

dimethyl terephthalate
linalool, synthetic

citral

geraniol

diisobutyl ketone
citronellol

citronellel

xylidines, solid or solution
dichlorvos (DDVP)
bis(2,4-dimethylbutyl) maleate
xylidines, solid or solution
o-xylidine

m-xylene

o-xylene

pxylene
4-methyl-2-pentanol

NFPA Doc. No.
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49
325
325

49
325
325
325

49
325
325
325
325
325
325
325
325

49
325
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SYNONYM

1,3-dimethylbutyl acetate
dimethylene oxide
dimethylenimine
dimethylethanolamine
n,n-dimethylhydrazine
1,1-dimethylhydrazine

dimethylhydrazine, unsymmetrical

o,a-dimethylphenethyl acetate
dinitrile
2,4-dinitro-l-aminobenzene

2 4-dinitro-1-chlorobenzene
dinitro-chlorobenzene
2,4-dinitrobenzenamine
o-dinitrobenzene
1,2-dinitrobenzol

1,2-dinitrobenzol

2,4-dinitrotoluol

dinitrotoluol

dioctyl adipate
dioctylamine
p-dioxane

1,4-dioxane

dioxonium perchlorate
1,3-dioxophthalan
DIPA

diphenyl ether
diphenyl
1,3-diphenyl-2-buten-1-one
dipropyl ether
dipropyl ketone
disulfur dichloride
ditane

divinyl

divinyl oxide

DMA

DMAC

DMS

DMSO

DMT

DNA

DNCB

2,4-DNT

DNT

DOA
dodeca-hydrodiphenylamine
1-dodecane
dodecyl bromide
dodecyl mercaptan
dop
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4-methyl-2-pentanol acetate
ethylene oxide

ethylenimine, inhibited
2-(dimethylamino) ethanol
dimethylhydrazine, unsymmetrical
dimethylhydrazine, unsymmetrical
1,1-dimethylhydrazine
dimethylbenzylcarbinyl acetate
adiponitrile

dinitroanilines
chlorodinitrobenzenes
chlorodinitrobenzenes
dinitroanilines

dinitrobenzenes

dinitrobenzenes

o-dinitrobenzene

dinitrotoluenes, molten
dinitrotoluenes, liquid or solid
commercially available 2,4 to 2,6 ratio
4/1 with <56% other isomers

dinitrotoluenes, molten
dinitrotoluenes, liquid or solid
commercially available 2,4 to 2,6 ratio
4/1 with <56% other isomers

di-2-ethylhexyl adipate
bis(2-ethylhexyl) amine
dioxane

dioxane

perchloric acid (50% <72%)
phthalic anhydride
diisopropylamine
diphenyl oxide

biphenyl

dypnone

n-propyl ether
4-heptanone

sulfur chlorides
diphenylmethane
butadienes, inhibited
vinyl ether
dimethylamine, anhydrous
dimethylamine solution

dimethylacetamide

dimethyl sulfate

dimethyl sulfoxide

dimethyl terephthalate

dinitroanilines

chlorodinitrobenzenes

dinitrotoluenes, molten, liquid or solid

di-2-ethylhexyl adipate
dicyclohexylamine
a-dodecylene

lauryl bromide
1-dodecanethiol
dioctyl phthalate

NFPA Doc. No.

325
325
49
325
49
49
325
325
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325
325
325
325
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325
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325
325
49
49
49

325

49
325
325
325
325



SYNONYM

DS

DTBHQ

durene

DVB

EB

EDB

EDC

EI

EO

1,2-epoxybutane
1,2-epoxyethane
1,2-epoxypropane
erythrene

essence of mirbane
ethanal

ethanamine

ethane trichloride
1,2-ethanediamine
ethanedinitrile
ethanedioic acid
1,2-ethanediol
ethanenitrile
ethaneperoxoic acid
ethanethiol

ethanoic acid
ethanoic anhydride
ethanol

ethanol, 2-(diethylamino)-
ethanoyl chloride
ethene

ethene, 1,2-dichloro-
ethenyl ethanoate
ethenyloxyethene
ethenyloxyethene
ether

ether

ethine

ethine ethyne
2-ethoxyaniline
2-ethoxyethanol
ethoxymethane
1-ethoxypropane
3-ethoxypropionaldehyde
ethyl butanoate

ethyl butylcarbamate
ethyl caprate

ethyl carbonate

ethyl chlorocarbonate
ethyl chlorocarbonate
ethyl chloromethanoate
ethyl dimethyl methane
ethyl ester of acrylic acid
ethyl ethanoate

ethyl ether

ethyl glycol
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diethyl sulfate
2,5-di-tert-butylhydroquinone

1,2,4,5-tetramethylbenzene, 95%

divinylbenzene

ethylbenzene

ethylene dibromide

ethylene dichloride
ethylenimine, inhibited
ethylene oxide

1,2-butylene oxide, stabilized

propylene oxide
1,3-butadiene
nitrobenzene
acetaldehyde
ethylamine
1,1,2-trichloroethane
ethylenediamine
cyanogen, liquefied
oxalic acid (as dihydrate)
ethylene glycol
acetonitrile

peracetic acid (less than 40%)
ethyl mercaptan
acetic-acid

acetic anhydride

ethyl alcohol
diethylethanolamine
acetyl chloride
ethylene
dichloroethylene
vinyl acetate

vinyl ether

divinyl ether

diethyl ether

ethyl ether

acetylene, dissolved
acetylene
o-phenetidine
ethylene glycol ethyl ether
ethyl methyl ether
ethyl propyl ether
3-ethoxypropanal
ethyl butyrate
n-butylurethane

ethyl decanoate
diethyl carbonate
ethyl chloroformate
ethyl chloroformate
ethyl chloroformate
isopentane

ethyl acrylate, inhibited
ethyl acetate

diethyl ether

ethylene chlorohydrin

49,
49,

49,
49,

NFPA Doc. No.
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325

49

49
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49

49



SYNONYM

ethyl glycol acetate
ethyl glycolate acetate
ethyl hexanoate

ethyl hexoate

2-ethyl hexoic acid

2-ethyl isohexyl alcohol, 2-ethyl-4-methyl pentanol

ethyl malonate

ethyl methanoate

ethyl methyl acrylate
ethyl methyl ether
ethyl methyl ketone
ethyl n-propyl ketone
ethyl octanoate

ethyl octoate

ethyl orthosilicate

ethyl 3-oxobutanoate
ethyl oxide

ethyl oxide

ethyl phenyl ether
ethyl phosphate

ethyl propenoate

ethyl silicon trichloride
ethyl sulfate

ethyl sulfhydrate
3-ethyltoluene
4-ethyltoluene

ethyl vinyl ether
2-ethyl-1-butanol
4-ethyl-2-methylhexane
3-ethyl-2-methylpentane
2-ethyl-4-methyl pentanol
5-ethyl-2-methylpyridine
5-ethyl-2-picoline
3-ethyl-2,4-dimethylpentane
3-ethyl-4-methylhexane
ethyl-phenylamine
ethylacetic acid
ethylaldehyde
ethylaminoethanol
2-(ethylamino) ethanol
ethylaniline
n-ethylbenzenamine
ethylbenzol

ethylbenzol
2-ethylbutanal
2-(2-ethylbutoxy)ethanol
2-ethylcaproaldehyde
ethylene acetate
ethylene bromide
ethylene chloride
ethylene chlorohydrin
ethylene dicyanide
2,2-ethylenedioxydiethanol
ethylene formate
ethylene glycol
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2-ethoxyethyl acetate
ethyl acetyl glycolate
ethyl caproate

ethyl caproate
2-ethylhexanoic acid
2-ethylisohexanol
diethyl malonate

ethyl formate

ethyl methacrylate
methyl ethyl ether
methyl ethyl ketone
3-hexanone

ethyl caprylate

ethyl caprylate

ethyl silicate

ethyl acetoacetate
diethyl ether

ethyl ether
ethoxybenzene

triethyl phosphate
ethyl acrylate, inhibited
ethyltrichlorosilane
diethyl sulfate

ethyl mercaptan
m-ethyltoluene
p-ethyltoluene

vinyl ethyl ether
2-ethylbutyl alcohol
2-methyl-4-ethylhexane
2-methyl-3-ethylpentane
2-ethylisohexanol
2-methyl-5-ethylpyridine
2-methyl-5-ethylpyridine
2,4-dimethyl-3-ethylpentane
3-methyl-4-ethylhexane
n-ethylaniline

butyric acid
acetaldehyde
n-ethylethanolamine
n-ethylethanolamine
n-ethylaniline
n-ethylaniline
ethylbenzene
ethylbenzene
2-ethylbutyraldehyde
2-ethyl butyl glycol
2-ethylhexanal

glycol diacetate
ethylene dibromide
ethylene dichloride
2-chloroethanol
succinonitrile
triethylene glycol
1,2-ethanediol diformate
2-ethoxyethyl acetate

NFPA Doc. No.
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325
325
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325
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325
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SYNONYM

ethylene glycol diaceate
ethylene glycol diformate
ethylene glycol monoacrylate
ethylene glycol monobutyl ether

ethylene tetrachloride
ethylene trichloride
ethylethylene glycol
2-ethylhexaldehyde
2-ethylhexenal
2-ethylhexyl alcohol
2-ethylhexyl vinyl ether

2-ethylhexyl-2-propenoate

ethylimine
ethylisobutylmethane
4-ethylphenol
2-ethyltoluene
ethyne
ethynylcarbinol
ethynylmethanol
EtO

eugenyl methyl ether
exhaust gas

fertilizer acid

flue gas

fluohydric acid
fluoroboric acid
1-fluoroethane

formalin

formalin methylene oxide

formic acid, butyl ester
formic acid, ethyl ester

formic acid, isopropyl ester
formic acid, methyl ester

formic aldehyde

formonitrile
fuming nitric acid

fuming spirit of libavius

fural

2-furaldehyde
2-furaldehyde
2,5—furandione
furfuraldehyde
furfuran

furfurol

furol

fusel oil

gallium (3+) chloride
gallium monoarsenide
gasoline, natural
gaultheria oil

GDMA
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glycol diacetate
1,2-ethanediol diformate
2-hydroxyethyl acrylate
ethylene glycol n-butyl ether
tetrachloroethylene
trichloroethylene
1,2-butanediol
2-ethylhexanal
2-ethyl-3-propylacrolein
2-ethylhexanol

vinyl 2-ethylhexyl ether
2-ethylhexyl acrylate
ethylenimine, inhibited
isoheptane
p-ethylphenol
o-ethyltoluene
acetylene, dissolved
propargyl alcohol
propargyl alcohol
ethylene oxide

methyl eugenol

carbon monoxide
sulfuric acid

carbon monoxide
hydrogen fluoride, anhydrous
fluoboric acid

ethyl fluoride

formaldehyde, solutions formaldehyde,
solutions, flammable

formaldehyde 37%, 15% methanol
butyl formate

ethyl formate

isopropyl formate

methyl formate

formaldehyde, solutions formaldehyde,
solutions, flammable

hydrogen cyanide, anhydrous,
stabilized, hydrogen cyanide,
anhydrous, stabilized absorbed in a
porous inert material

nitric acid

stannic chloride, anhydrous
furfural

furfural

furfural

maleic anhydride
furfural

furan

furfural

furfural

isoamyl alcohol

gallium trichloride
gallium arsenide
gasoline, casinghead
methyl salicylate

glycol dimercaptoacetate

NFPA Doc. No.
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325
325
325
49
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49
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49
325
325
49
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SYNONYM

geranial

geraniol acetate
geraniol butyrate
geraniol formate
geraniol propionate
germanium tetrahydride
glacial acrylic acid

glucinium
o,B-glycerin dichlorohydrin
glycerol

glycerol tributyrate
glyceryl trichlorohydrin
glyceryl trinitrate
Glycol

glycol chlorohydrin
glycol cyanohydrin
glycol dichloride
glycol diformate
glycol monoacetate
grain alcohol

gum camphor

HEA

heavy hydrogen
hemellitol
hemimellitine
3-heptanone
2-heptanone
1-heptene
2-heptene-trans
3-heptylene
heptylene
hexadecyl-tert-mercaptan
hexadecylene-1
1,5-hexadien-3-yne
hexahydroaniline
hexahydrobenzene
hexahydrocumene
hexahydroindane
hexahydromesitylene
hexahydropyridine
hexahydroxylene
hexahydroxylol
hexahydroxytoluene
hexaldehyde
hexalin

hexalin acetate
hexamethylene
hexanedinitrile
1,2-hexanediol
2,5-hexanedione
hexanoic acid
1-hexanol

2-hexanol
2-hexanone
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citral

geranyl acetate

geranyl butyrate

geranyl formate

geranyl propionate
germane

acrylic acid, inhibited
beryllium, powder (often from
machining operations)
2,3-dichloro-1-propanol
glycerine

glyceryl tributyrate
1,2,3-trichloropropane
nitroglycerine

ethylene glycol

ethylene chlorohydrin
ethylene cyanohydrin
ethylene dichloride
1,2-ethanediol diformate
ethylene glycol acetate
ethyl alcohol

camphor

2-hydroxyethyl acrylate
deuterium
1,2,3-trimethylbenzene
1,2,3-trimethylbenzene, 90.5%
ethyl butyl ketone
methyl amyl ketone
heptylene
heptylene-2-trans
3-heptene (mixed cis and trans)
2,3,3-trimethyl-1-butene
tert-hexadecanethiol
I-hexadecene

divinyl acetylene
cyclohexylamine
cyclohexane
isopropylcyclohexane
indan
1,3,5-trimethylcyclohexane
piperidine
1,3-dimethylcyclohexane
1,4-dimethylcyclohexane
methylcyclohexane
hexanal

cyclohexanol

cyclohexyl acetate
cyclohexane
adiponitrile

hexylene glycol
acetonyl acetone
caproic acid

hexyl alcohol

sec-hexyl alcohol
methyl butyl ketone

NFPA Doc. No.

49,
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SYNONYM

hexazane

3-hexen-1-ol

hexone

hexone

hexyl chloride

hexyl cinnamaldehyde
hexyl hydride
2-hexyne

HFA

hittorf’s phosphorus
HMDS

HMDZ

HQ

HQMME
hydra-crylonitrile
hydracrylonitrile
hydralin

hydrazine, 1,1-dimethyl-
hydrazine base
hydrazomethane
hydrindene
hydro-borofluoric acid
2-, 3-, or 4-hydro-xytoluene
hydrochloric ether
hydrocinnamic alcohol
hydrocinnamic aldehyde

hydrocyanic acid
hydrofluoboric acid
hydrofluoric acid gas
hydrogen antimonide
hydrogen arsenide
hydrogen bromide

hydrogen dioxide

hydrogen iodide solution

hydrogen phosphide

hydrosulfuric acid
1-hydroxy-2-methoxy-4-propenylbenzene
2-hydroxy-2-methyl propionitrile
2-hydroxy-2-methylpropanenitrile
hydroxyanisole

B-hydroxy naphthalene
o-hydroxybenzaldehyde
4-hydroxy-4-methyl-2-pentanone

hydroxybenzene
3-hydroxybutanal
B-hydroxybuteraldehyde
n-(2-hydroxyethyl)acetamide
2-hydroxyethyl diethylamine
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piperidine

3-hexenol-cis

methyl isobutyl ketone
methyl isobutyl ketone
1-chlorohexane

hexyl cinnamic aldehyde
hexane

methyl propyl acetylene
hydrogen fluoride, anhydrous

phosphorus, amorphous; phosphorus,
white, molten

hexamethyldisilazane
hexamethyldisilazane
hydroquinone

hydroquinone monomethyl ether
ethylene cyanohydrin

ethylene cyanohydrin
cyclohexanol

dimethylhydrazine, unsymmetrical
hydrazine, anhydrous
methylhydrazine

indan

fluoboric acid

cresols

ethyl chloride

phenylpropyl alcohol
phenylpropyl aldehyde

hydrogen cyanide, anhydrous,
stabilized, hydrogen cyanide,
anhydrous, stabilized absorbed in a
porous inert material

fluoboric acid

hydrogen fluoride, anhydrous
stibine

arsine

hydrobromic acid solution

hydrogen peroxide, aqueous solutions
(40% to 60%)

hydrogen peroxide, aqueous solutions,
stabilized (60%)

hydriodic acid, solution
phosphine

hydrogen sulfide, liquefied
isoeugenol

acetone cyanohydrin

acetone cyanohydrin, stabilized
hydroquinone monomethyl ether
B-naphthol

salicylaldehyde

diacetone alcohol

phenol, solid phenol, molten phenol
solutions

aldol

aldol

n-acetyl ethanolamine
diethylethanolamine

NFPA Doc. No.
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SYNONYM

B-hydroxyethylaniline
[n-2-hydroxyethylethylenediamine]
2-hydroxyisobutyronitrile
4-hydroxynitro-benzene
3-hydroxypropanenitrile
3-hydroxypropionitrile
hydroxypropyl acrylate
o-hydroxytoluene

irone

isoacetophorone
1,3-isobenzo-furandione
isobutene

l-isobutenyl methyl ketone
isobutyl carbinol

isobutyl vinyl ether
isobutylene

sec-isoamyl mercaptan
tertisoamyl alcohol
isocyanate methyl methane

3-isocyanatomethyl-3,5,5-trimethyl cyclohexylisocyanate

isocyanic acid, methyl ester
isodurene

isohexane

isohexyl alcohol

isooctanol

isooctyl vinyl ether
isopentyl butyrate
isophorone diaminediisocyanate
isopropanol
isopropanolamine
2-isopropoxypropane
isopropyl benzene
isopropyl carbinol
isopropyl ether

isopropyl methanoate
isopropyl vinyl ether
isopropyl-2-hydroxypropionate
4-isopropyl-1-methyl benzene
isopropylcyanide
isopropylethylene
isovaleraldehyde

isovaleric acid

isovalerone

jet fuel A

kalium

katchung oil

kerosene range oil

LAH

lauryl alcohol

lauryl mercaptan

leaf alcohol

light heavy

lime

limonene

linalol
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CHEMICAL

n-phenylethanolamine
2-aminoethylethanolamine
acetone cyanohydrin, stabilized
p-nitrophenol

ethylene cyanohydrin
ethylene cyanohydrin
propylene glycol acrylate
o-cresol

methyl ionone
isophorone

phthalic anhydride
2-methylpropene
mesityl oxide

isoamyl alcohol

vinyl isobutyl ether
2-methylpropene
3-methyl-2-butanethiol
2-methyl-2-butanol
methyl isocyanate
isophorone diisocyanate
methyl isocyanate
1,2,3,5-tetramethylbenzene, 85.5%
2-methylpentane
2-methyl-1-pentanol
isooctyl-alcohol

vinyl isooctyl ether
isoamyl butyrate
isophorone diisocyanate
isopropyl alcohol, 88%
l-amino-2-propanol
isopropyl ether

cumene

isobutyl alcohol
diisopropyl ether
isopropyl formate

vinyl isopropyl ether
isopropyl lactate
p-cymene
isobutyronitrile
3-methyl-1-butene
isopentaldehyde
isopentanoic acid
diisobutyl ketone

fuel oil no. 1

potassium

peanut oil (cooking)
fuel oil no. 1

lithium aluminum hydride
1-dodecanol
1-dodecanethiol
3-hexenol-cis

fuel oil no. 5

calcium oxide
dipentene

linalool, synthetic

NFPA Doc. No.

325
325

49

49

49

49
325
325
325

49

49
325

49
325
325
325
325
325

49

49

49
325
325
325
325
325
325

49
325
325
325
325
325

49
325
325
325
325
325
325
325
325
325
325

49
325
325

49
325
325
325
325

49
325
325



SYNONYM

linalyl alcohol

liquid camphor

lithium monohydride
lithium tetrahydroaluminate
LN

LNG

losantin
LOX

lye

malonic mononitrile
marsh gas

MCA

MCP

MDA
p-mentha-1(7), 2-diene
mercaptomethane
mercuric cyanide
mercury (II) cyanide
mesitylene
methacrolein
a-methyl acrolein

methacrylic acid, methyl ester
methanal

methanamine, n-methyl-
methane, tetrachloro-
methane, trichloro-
methanethiol
methanethiol

methanoic acid

methanol

methox

4-methoxy phenol
1-methoxy-2-propanol
1-methoxy-2-vinyloxyethane
2-methoxyaniline
4-methylanisole
methoxybenzene
methoxyethane
2-methoxyethanol
2-(2-methoxyethoxy)ethanol
2-methoxyethyl acetate
methyl 2-octynoate

methyl acetic ester

methyl aldehyde

methyl carbonimide
methyl cellosolve acetate
methyl chloroethanoate
methyl chloroform
methyl cyanide

methyl ethyl carbinol
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CHEMICAL

linalool, synthetic

camphor oil

lithium hydride

lithium aluminum hydride
nitrogen, refrigerated liquid
natural gas, liquefied

calcium hypochlorite, dry or calcium
hypochlorite, mixtures, dry

oxygen, refrigerated liquid

sodium hydroxide, solid sodium
hydroxide solution

cyanoacetic acid

methane

chloroacetic acid, solid

methyl cyclopentane
methylenedianiline
B-phellandrene

methyl mercaptan

mercury cyanide

mercury cyanide
1,3,5-trimethylbenzene
2-methylpropenal
2-methylpropenal

methyl methacrylate monomer,
inhibited

formaldehyde, solutions formaldehyde,
solutions, flammable

dimethylamine, anhydrous
dimethylamine solution

carbon tetrachloride

chloroform

methyl mercaptan

methyl mercaptan

formic acid

methyl alcohol

methoxyethyl phthalate
hydroquinone monomethyl ether
propylene glycol methyl ether
vinyl 2-methoxyethyl ether
o-anisidine

methyl p-cresol

anisole

ethyl methyl ether

ethylene glycol methyl ether
diethylene glycol methyl ether
ethylene glycol methyl ether acetate
methyl heptine carbonate

methyl acetate

formaldehyde, solutions formaldehyde,
solutions, flammable

methyl isocyanate

ethylene glycol methyl ether acetate
methylchloroacetate
1,1,1-trichloroethane

acetonitrile

sec-butyl alcohol

NFPA Doc. No.

325
325
49
49
49
49

49
49

49
49

325
325
325

49

49

49

49

49

49
325

49
325
325
325
325
325
325
325
325

49
325
325
325
325
325

49
325
325
325
325
325
325



SYNONYM

methyl ethyl ether

methyl ethylene glycol
methyl isobutyl carbinol
methyl isobutyl carbinol
methyl isobutenylketone
methyl methanoate
n-methyl methyl anthranilate
methyl para-tolyl ketone
methyl pentanal

o-methyl phenol

methyl phenyl ether
methyl propenoate
methyl propyl carbinol
B-methyl propyl ethanoate
methyl sebacate

methyl silico chloroform
methyl styrene

methyl sulfate

methyl sulfhydrate

methyl vinyl ether
a-methyl-benzyl acetate
a-methylbenzyl alcohol
2-methyl-1,3-butadiene
2-methyl-1,3-butadiene
3-methyl-1-butanol
3-methyl-1-butanol acetate
2-methyl butyl ethanoate
l-methyl-2-ethylbenzene

a-methyl-p-isopropylphenylpropylaldehyde
[a-methyl-4-1-methylethylbenzenepropanol]

methyl-2-methyl-2-propenoate

4-methyl-2-nitroaniline
5-methyl-2-octanone
4-methyl-2-pentanol
4-methyl-2-pentanone
2-methyl-1-propanol
2-methyl-2-propanol
2-methyl-2-propenoic acid
n-methyl-2-pyrrolidone
1-methyl-3-ethylbenzene
3-methyl-3-pentanol
1-methyl-4-ethylbenzene
6-methyl-5-hepten-2-one
methyl-o-amino benzoate
methylacetic acid
methylacetic acid anhydride
methylacetylene
methylacetopyranone
2-(methylamino) ethanol
methylamyl acetate
methylamyl alcohol
methylamyl alcohol
2-methylaniline
2-(n-methylaniline)-ethanol
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CHEMICAL

ethyl methyl ether
propylene glycol
4-methyl-2-pentanol
2-methyl-1-pentanol
mesityl oxide

methyl formate

dimethyl anthranilate
p-methyl acetophenone
methylpentaldehyde
o-cresol

anisole

methyl acrylate, inhibited
sec-amyl alcohol

isobutyl acetate

dimethyl sebacate
methyltrichlorosilane
vinyl toluene, inhibited mixed isomers
dimethyl sulfate

methyl mercaptan

vinyl methyl ether

methyl phenyl carbinyl acetate
methylphenyl carbinol
isoprene, inhibited
isoprene

isoamyl alcohol

isoamyl acetate

isoamyl acetate
o-ethyltoluene

cyclamen aldehyde
cyclamen aldehyde
methyl methacrylate monomer,
inhibited
2-nitro-p-toluidine

methyl heptyl ketone
4-methyl-2-pentanol
methyl isobutyl ketone
isobutyl alcohol

tert-butyl alcohol
methacrylic acid, inhibited
1-methyl-2-pyrrolidinone
m-ethyltoluene
tert-isohexyl alcohol
p-ethyltoluene
methylheptenone

methyl anthranilate
propionic acid

propionic anhydride
propyne

dehydroacetic acid
n-methylethanolamine
hexyl acetate
4-methyl-2-pentanol
2-methyl-1-pentanol
o-toluidine
phenylmethylethanolamine

NFPA Doc. No.

49
325
325
325

49

49
325
325
325
325
325

49
325
325
325
325

49
325

49
325
325
325

49
325
325
325
325
325
325
325

325
325
325
325
325
325

49
325



SYNONYM

4-methylaniline
2-methylaniline
4-methylaniline
p-methylanisole
methylbenzene
methylbenzene
2-methylbiphenyl
B-methylbivinyl
2-methylbutane
methylchloroform
methylene acetone
methylene chloride
methylene dichloride

methylene oxide
4-methylene-2-oxetanone
1-methylethenyl benzine
n-(1-methylethyl)-2-propanamine
(1-methylethyl) benzene
2-methylhexane
methylhydroquinone
methylisobutylcarbinol acetate
2-methyllactonitrile

n-methylmethanamine

methylnitrobenzene
2-methylnonane
2-methyloctane
3-methyloctane
4-methyloctane
methyloxirane
2-methyl-2,4-pentanediol
2-, 3-, or 4methylphenol
1-methyl-1-phenylethene
2-methylpropanal
2-methylpropane
2-methylpropanenitrile
methylpropylcarbinylamine
2-methylpyridine
methylsulfate
3-(methylthio) propionaldehyde
2-methylvaleraldehyde
1-methylvinyl acetate
MIBK

MIC

mineral wax

mixture of isomeric amyl acetates and amyl alcohols

MMA

MMH

mono-chloroacetic acid
monochlorobenzene
monochloromethyl ether
monochlorophenol
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CHEMICAL

p-toluidine
o-toluidine
p-toluidine

methyl p-cresol
toluene

toluene
o-phenyltoluene
isoprene, inhibited
isopentane
1,1,1-trichloroethane
methyl vinyl ketone
dichloromethane
dichloromethane

formaldehyde, solutions formaldehyde,
solutions, flammable

diketene, inhibited
a-methylstyrene
diisopropylamine

cumene

isoheptane

toluhydroquinone
4-methyl-2-pentanol acetate
acetone cyanohydrin, stabilized

dimethylamine, anhydrous
dimethylamine solution

nitrotoluenes, liquid o-, m-, p-
nitrotoluenes, solid o-, m-, p-
isodecanes, mixed
iso-nonane

iso-nonane

iso-nonane

propylene oxide

hexylene glycol

cresols (o-, m=, p-)
a-methylstyrene
isobutyraldehyde

isobutane

isobutyronitrile
sec-amylamine

2-picoline

dimethyl sulfate

B-methyl mercaptopropionaldehyde
methylpentaldehyde
isopropenyl acetate

methyl isobutyl ketone
methyl isocyanate

wax, ozocerite

pent-acetate

methylamine, anhydrous methylamine,
aqueous solution

methylhydrazine
chloroacetic acid, solid
chlorobenzene
methylchloromethyl ether
chlorophenols, liquid

NFPA Doc. No.

49
325
325
325

49
325
325

49
325

49

49

49

49

49
49
325
49
49
325
325
325
49

49

325
325

49
49
49
49, 325
49
49



SYNONYM

monochlorophenol

monoethanolamine
monoethylamine
monoethyl ether acetate
monogermane
monoisopropylamine
monomethyl-hydrazine

monomethylamine
monosilane

monoxide

moth flakes

MTDEA

muriatic ether
muthmann’s liquid
MVK

NaH 80

NAL

naphtha, petroleum
naphthalin

naphthene

2-naphthol

natrium

natural gas

NBD

neohexane
neopentane

neutral ammonium fluoride
nevoli oil, artificial
nickel tetracarbonyl
niobe oil

nitram

nitric acid ammonium salt
nitric acid propyl ester
nitric ether

2,2’ ,2' mitrilotriethanol
4-nitro-aniline
3-nitroaniline
2-nitroaniline
nitrobenzol
nitrobenzol
nitrocarbol
nitrochlorobenzene

m-nitrochlorobenzene
nitrochloroform
1,1’,1""-nitrolotri-2-propanol
nitrophenol

4-nitrophenol
sec-nitropropane
2-sec-nitropropane
2-nitropropane
I-nitropropane
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CHEMICAL

chlorophenols, solid

ethanolamine or ethanolamine
solutions

ethylamine
2-ethoxyethyl acetate
germane
isopropylamine
methylhydrazine

methylamine, anhydrous methylamine,

aqueous solution

silane

carbon monoxide
naphthalene, crude or refined
m-tolydiethanolamine
ethyl chloride
tetrabromoethane
methyl vinyl ketone
sodium hydride
nitroanilines (o-, m-, p-)
petroleum ether
naphthalene, crude or refined
naphthalene, crude or refined
B-naphthol

sodium

gas, natural
2,5-norbornadiene
2,2-dimethylbutane
2,2-dimethylpropane
ammonium fluoride
methyl anthranilate
nickel carbonyl

methyl benzoate
ammonium nitrate
ammonium nitrate
n-propyl nitrate

ethyl nitrate
triethanolamine
nitroanilines (o-, m-, p-)
nitroanilines (o-, m-, p-)
nitroanilines (o-, m-, p-)
nitrobenzene
nitrobenzene
nitromethane
chloronitrobenzenes

propyl formates (class 3, un 1281)
chloronitrobenzenes; propyl formates

(class 3, un 1281)
chloropicrin
triisopropanolamine
p-nitrophenol
p-nitrophenol
2-nitropropane
nitropropanes
nitropropanes
nitropropanes

. No.

49

49
49
325
49
49
49

49
49
49
49
325
325
49
49
49
49
325

49
49
325
49
49
325
49
49
49



SYNONYM

4-nitrotoluene
3-nitrotoluene
2-nitrotoluene

nitrotoluol

nitrous acid ethyl ester
nitrous ether

nitrous ether

nitroxanthic acid
NMT

nonyl alcohol
nonylene
normanthane
norway saltpeter
NTB

NTM

NXX

n-octadecane
l-octadecanol
l-octadecene
octadecyl vinyl ether
octahydroindene
octanal

56-60 octane 73 octane, 92 octane, 100 octane
l-octanol

octanone
2-octanone

octyl acetate

octyl alcohol

octyl ether

n-octyl mercaptan
octylene glycol

oil of mirbane

oil of vitriol

oil of wintergreen
olefiant gas
ortho-methylaniline
orthophosphoric acid
oxalic acid dinitrile
oxalic ether
oxalonitrile
oxammonium
oxammonium
1,4-oxathiane
oxirane
1,1-oxy-bis-ethene
1,1-oxybis(2-chloroethane)
1,1-oxybis [butane]
oxygen

oxymethylene
palm butter

CHEMICAL

nitrotoluenes, liquid o-, m-, p-
nitrotoluenes, solid o-, m-, p-
nitrotoluenes, liquid o-, m-, p-
nitrotoluenes, solid o-, m-, p-
nitrotoluenes, liquid o-, m-, p-
nitrotoluenes, solid o-, m-, p-
nitrotoluenes, liquid o-, m-, p-
nitrotoluenes, solid o-, m-, p-
ethyl nitrite solutions

ethyl nitrite solutions

ethyl nitrite

picric acid, wet, with not less than 10%

water

nitromethane
diisobutyl carbinol
nonene
isopropylcyclohexane
ammonium nitrate
nitrobenzene
naphthalene, crude or refined
nitrogen, refrigerated liquid
octadecane

stearyl alcohol
a-octadecylene

vinyl octadecyl ether
indan

caprylaldehyde
gasoline

octyl alcohol

methyl hexyl ketone
methyl hexyl ketone
2-ethylhexyl acetate
2-ethylhexanol
dioctyl ether
1-octanethiol
2-ethyl-1,3-hexanediol
nitrobenzene

sulfuric acid

methyl salicylate
ethylene, compressed
o-toluidine
phosphoric acid
cyanogen, liquefied
ethyl oxalate
cyanogen, liquefied
hydroxylamine
hydroxylamine
1,4-thioxane

ethylene oxide

vinyl ether
2,2-dichlorodiethyl ether
dibutyl ethers
oxygen, refrigerated liquid

formaldehyde, solutions formaldehyde,

solutions, flammable
palm oil
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NFPA Doc. No.

49, ¢

49

49

49

49
49
49
325

325
49
49

325

325
49
49
49
49
49

49
325



SYNONYM

palm nut oil

PAN
para-methylaniline
para-phthalic acid
paracetaldehyde

paraffin oil, includes motor oil

paraform

PCBS

PCP

pebble lime

penta

pentaborane (9)
pentaboron nonahydride
pentaboron undecahydride
pentachlorol
pentamethylbenzene
pentamethylene dichloride
pentamethylene glycol
pentamethyleneamine
pentanal

pentanethiol
1-pentanethiol

1-pentanol

2-pentanol

2-pentanol acetate
1-pentanol acetate, comm.
3-pentanone

2-pentanone

2-pentanone, 4-methyl-
pentapropionyl glucose
2-pentene-cis
2-pentene-trans

pentyl mercaptan

pentyl pentylamine

pentyl propionate
1-pentylamine

pentylamine

per-chloriate solution

perc perchloroethene tetrachloroethylene

perchloric acid solution
perchloro-ethylene
perfluoroethylene
perhydrodiphenylamine

peroxide

peroxyacetic acid
petroleum pitch
phenacyl chloride
phenanthrin
sec-phenethyl alcohol

54

CHEMICAL

palm kernel oil

phthalic anhydride
p-toluidine

terephthalic acid
paraldehyde

lubricating oil, mineral (C20-C50)
paraformaldehyde
polychlorinated biphenyls
pentachlorophenol
calcium oxide
pentachlorophenol
pentaborane
pentaborane
pentaborane
pentachlorophenol
1,2,3,4,5-pentamethylbenzene, 95%
1,5-dichloropentane
1,5-pentanediol
piperidine
valeraldehyde

amyl mercaptans

n-amyl mercaptan

amyl alcohol

sec-amyl alcohol
sec-amyl acetate

amyl acetate

diethyl ketone

methyl propyl ketone
methyl isobutyl ketone
glucose pentapropionate
B-amylene-cis
-amylene-trans

amyl mercaptans
di-n-amylamine

amyl propionate
amylamines
mono-(trichloro) tetra-

(monopotassium dichloro)-penta -s-
triazinetrione, dry

amylamine

perchloric acid (>50% <72%)
perchloroethylene;tetrachloroethylene
perchloric acid (>50% <72%)
tetrachloroethylene
tetrafluoroethylene
dicyclohexylamine

hydrogen peroxide, aqueous solutions
(40% to 60%)

hydrogen peroxide, aqueous solutions,
stabilized (60%)

peracetic acid (less than 40%)
asphalt (typical)
chloroacetophenone
phenanthrene

methylphenyl carbinol

NFPA Doc. No.

325
49
49

325
49

325
49
49
49
49
49
49
49
49
49

325

325

325
49

325
49

325

325

325

325

325

325

325
49

325

325

325

325

325
49

49

49
49
325
325
325
325



SYNONYM

phenetole

phenol, 2-chloro-
2-phenoxyethanol
2-phenoxyethanol
B-phenylethylacetate
B-phenoxyethyl chloride
n-phenyl

phenyl acetonitrile
phenyl bromide

phenyl carbinol

phenyl cellosolve

phenyl chloride

phenyl chloroform
phenyl diglycol carbonate
1-phenyl isopropyl amine
n-phenylacetamide
phenyl methyl ketone
2-phenyl propane
3-phenyl-l-propanol
phenylamine
phenylaniline
phenylbenzene
phenylchloroform
phenylcyclohexane
phenyldiethylamine
phenylethane
phenylethylene
sec-phenylethyl acetate
phenylethyl alcohol
phenylethyl carbinol
phenylethyl carbinol
phenylfluoroform
phenylmercury acetate
phenylmethane

phenyl methylcarbinyl acetate
phenylpentane
phenylpropane
3-phenylpropionaldehyde
phenyltrichloromethane
phosphorated hydrogen
phosphoric acid, 2,2-dichlorovinyl dimethyl ester
phosphoric chloride
phosphoric sulfide
phosphorous hydride
phosphorus bromide
phosphorus chloride
phosphorus oxytrichloride
phosphorus perchloride
phosphorus persulfide
phosphoryl chloride
phthalandione
m-phthalyl dichloride
p-phthalyl dichloride

picro-nitric acid
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CHEMICAL NFPA Doc. No.
ethoxybenzene 325
chlorophenols, liquid 49
ethylene glycol phenyl ether 325
phenoxy ethyl alcohol 325
B-phenylethyl acetate 325
B-chlorophenetole 325
acetanilide 49
benzyl cyanide 325
bromobenzene 325
benzyl alcohol 325
phenoxy ethyl alcohol 325
chlorobenzene 49, 325
benzotrichloride 325
diethylene glycol bis(phenylcarbonate) 325
benzedrine 325
acetanilide 49
acetophenone 325
cumene 325
phenylpropyl alcohol 325
aniline 49, 325
diphenylamine 325
biphenyl 325
benzotrichloride 49
cyclohexylbenzene 325
n,n-diethylaniline 325
ethylbenzene 49
styrene monomer, inhibited 49, 325
methyl phenyl carbinyl acetate 325
phenethyl alcohol 325
phenylpropyl alcohol 325
phenylpropyl alcohol 325
benzotrifluoride 49
phenylmercuric acetate 49
toluene 49, 325
methyl phenyl carbinyl acetate 325
amylbenzene 325
propylbenzene 325
phenylpropyl aldehyde 325
benzotrichloride 49
phosphine 49
dichlorvos (DDVP) 325
phosphorus pentachloride 49
phosphorus pentasulfide 49
phosphine 49
phosphorus tribromide 49
phosphorus trichloride 49
phosphorus oxychloride 49
phosphorus pentachloride 49
phosphorus pentasulfide 49
phosphorus oxychloride 49
phthalic anhydride 49
isophthaloyl chloride 325:
terephthaloyl chloride 325
picric acid, wet, with not less than 10% :3:
water 49



SYNONYM

pimelic ketone

piperylene

PMA

PMAC

PMAS

PNP

pogy oil
polyoxymethylene

potash lye

potassium dichloroisocyanurate
potassium monosulfide
potassium superoxide
prehnitene

prqpanal

2-propanol
92-propanamine
l-p;ivopanamine
I,Qf-propanediol

1 ,Si:propanediol

propanenitrile, 2-hydroxy-2-methyl-

propanoic acid
propanoic anhydride
1-propanol
n-propanolamine
propanoyl chloride
propargyl bromide
propargyl bromide
2-propen-l-amine
2-propen-1-ol
2-propenal
2-propenamide
propene

propene oxide
propenenitrile
2-propenenitrile
2-propenoic acid
2-propenoic acid ethyl ether
2-propenol
propenyl guaiacol
2-propenyl hexanoate
2-propenylamine
propionic aldehyde
propionitrile
propionyl-oxide
propiophenone
n-propyl acetylene
propyl carbinol
propyl cyanide
propyl-aldehyde
propyl methanol
99% pure
n-propylamine
propylene aldehyde

56

CHEMICAL

cyclohexanone

1,3-pentadiene (mixture of cis and trans

isomers)
phenylmercuric acetate
phenylmercuric acetate
phenylmercuric acetate
p-nitrophenol
menhaden oil
paraformaldehyde

potassium hydroxide, solid potassium

hydroxide, solution

potassium dichloro-s-triazinetrione

potassium sulfide, anhydrous
potassium peroxide
1,2,3,4-tetramethylbenzene, 95%
propionaldeyhde
isopropyl alcohol, 88%
isopropylamine
propylamine

propylene glycol
trimethylene glycol
acetone cyanohydrin, stabilized
propionic acid
propionic anhydride
propyl alcohol
3-aminopropanol
propionyl chloride
3-bromopropyne
3-bromopropyne
allylamine

allyl'alcohol

acrolein, inhibited
acrylamide

propylene

propylene oxide
acrylonitrile
acrylonitrile, inhibited
acrylic acid, inhibited
ethyl acrylate, inhibited
allyl alcohol

methyl isoeugenol

allyl caproate
allylamine
propionaldeyhde
propionic nitrile
propionic anhydride
ethyl phenyl ketone
l-pentyne

butyl alcohol
butyronitrile
propionaldeyhde

butyl alcohol

propylene glycol methyl ether acetate

propylamine
crotonaldehyde

NFPA Doc. No.

325

325
49
49
49
49

325
49

49
49
49
49
325
325
325
49
49
325
325
49
49
49
325
325
325

325
49
325
49
49
49
49
325
325
325
49
325
49
325
325
325
49
49
325
325
49
325



SYNONYM

propylene chlorohydrin
sec-propylene chlorohydrin
propylene trimer
2-propyn-1-ol

2-propyn-1-ol
1-propyne-3-ol

3-propynol

protium

prussiate of soda

prussic acid

prussic acid, hydrogen cyanide
pseudocumene
pyrocatechol catechol
quicklime

quinol hydroquinol
quinone

R-1113

R-142b

raney alloy

raney nickel

red oil distilled

red phosphorus

refined crude

rhodinal

ricinus oil

roach salt

salycilic acid benzyl ester
sherry and port high
signal oil

silane, dichloro-dimethyl-
silicane

silicochloroform

silicon chloride

silicon fluoride

silicon hydride

silicon tetrahydride

sodium dichloroisocyanurate
sodium hyposulfite

sodium monosulfide

sodium sulfoxylate

sodium sulfuret

sodium sulphide

sodium superoxide

solid crotonic acid

solution of nitrated cellulose in ether-alcohol

spindle oil
styralyl acetate
styralyl alcohol
styrol

sulfinyl chloride

CHEMICAL

2-chloro-1-propanol
1-chloro-2-propanol
tripropylene

propargyl alcohol

propargyl alcohol

propargyl alcohol

propargyl alcohol

hydrogen, refrigerated liquid
sodium cyanide

hydrogen cyanide, anhydrous,
stabilized, hydrogen cyanide,

anhydrous, stabilized absorbed in a

porous inert material
hydrocyanic acid, 96%
1,2,4-trimethylbenzene
o-dihydroxybenzene
calcium oxide
hydroquinone
p-benzoquinone
trifluorochloroethylene
difluoro-1-chloroethane
nickel catalyst

nickel catalyst

oleic acid

phosphorus, amorphous
phosphorus, white, molten
cocoanut oil

citronellel

castor oil

sodium fluoride

benzyl salicilate

wines

mineral seal oil
dimethyldichlorosilane
silane

trichlorosilane

silicon tetrachloride
silicon tetrafluoride

silane

silane

sodium dichloro-s- triazinetrione
dihydrate

sodium hydrosulfite
sodium sulfide, anhydrous
sodium hydrosulfite
sodium sulfide, anhydrous
sodium sulfide, anhydrous
sodium peroxide

crotonic acid

collodion

lubricating oil, spindle
methyl phenyl carbinyl acetate
methylphenyl carbinol
styrene monomer, inhibited
thionyl chloride

NFPA Doc. No.

325
325
325
49
325
49
49
49
49

325
49

49
49
49
49
49
49
49
49
325
325
325
325
49
49



SYNONYM

sulfonyl chloride

sulfur monochloride

sulfur subchloride

sulfureted hydrogen

sulfuric acid diethyl ester
sulfuric acid dimethyl ester
sulfuric chlorohydrin

sulfuric oxy-chloride
sulfurous acid anhydride
sulfurous anhydride
sulfurous oxide

sulfurous oxychloride
sulphur

sweet-birch oil

sweet oil

sylvan

symclosene

tannin, digallic acid

tar camphor

TBE

TCCA

TDAC

TDL

TDI'2,4-tolylene diisocyanate
TEA

tellL_l:rium ethide

tellurium ethyl

TEN

terebhthalyl dichloride
terpilenol
1,4,7,10-tetra-azadecane
1,1,2,2-tetrabromoethane,
tetracap

tetrachloroethylene
tetrachloromethane
tetrachlorosilane
tetradecahydrophenanthrene
tetraethyl orthosilicate
tetraethylene glycol, dibutyl ether
tetraethylene glycol, dimethyl ether
tetraethylene glycol dichloride
tetrafluoroborate
tetrafluoroboric acid
tetrafluoroethene
tetrafluorosilane

tetraglycol dichloride
tetrahydro-1,4-isoxazine
tetrahydropyran
tetrahydropyrrole
tetrahydrothiophene-1,1-dioxide
tetrakis2-ethylhexyl orthosilicate
tetralin

tetramethyl orthosilicate
1,1,3,3-tetramethylbutylamine
tetramethylene
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CHEMICAL

sulfuryl chloride

sulfur chlorides

sulfur chlorides

hydrogen sulfide, liquefied
diethyl sulfate

dimethyl sulfate
chlorosulfonic acid

sulfuryl chloride

sulfur dioxide, liquefied
sulfur dioxide, liquefied
sulfur dioxide, liquefied
thionyl chloride

sulfur, molten

methyl salicylate

olive oil

2-methylfuran
trichloroisocyanuric acid, dry
tannic acid

naphthalene, crude or refined
tetrabromoethane
trichloroisocyanuric acid, dry
triethylene glycol diacetate
toluene diisocyanate
toluene-2,4-diisocyanate
triethylamine

diethyl telluride

diethyl telluride
triethylamine

terephthaloyl chloride
terpineol
triethylenetetramine
tetrabromoethane
tetrachloroethylene
perchloroethylene

carbon tetrachloride

silicon tetrachloride
perhydrophenanthrene

ethyl silicate

dibutoxy tetraglycol
dimethoxy tetraglycol
bis[2-(2-chloroethoxy)ethyl] ether
fluoboric acid

fluoboric acid
tetrafluoroethylene, inhibited
silicon tetrafluoride
bis[2-(2-chloroethoxy)ethyl] ether
morpholine

pentamethylene oxide
pyrrolidine

sulfolane

tetra(2-ethylhexyl) silicate
tetrahydronaphthalene
tetramethoxysilane
tert-octylamine

cyclobutane

NFPA Doc. No.

49
49
49
49
49
49
49
49
49
49
49
49
49
325
325
325
49
325
49
49
49
325
49
325
49
49
49
49
325
325

325

49
325
325
325
325
325

49
325
325



SYNONYM

tetramethylene dichloride
tetramethylene glycol
tetramethylene oxide
tetramethylene sulfone
tetramethylethylene
tetrapropionyl glucosyl propionate
TFE

2,2-thiodiethanol

THF

thiodiethylene glycol
thiomethanol
thiomethyl alcohol
thionyl dichloride
thiophosphoric anhydride
tin (IV) chloride

tin perchloride

tin tetrachloride

titanic chloride
titanium (IV) chloride
TMA

toluene, a,a,a-trichloro
toluene diisocyanate
toluene trichloride
toluene trifluoride
a-toluenethiol

a-toluic acid

a-toluic aldehyde
1,2-toluidine
o-tolunitrile

toluol

p-tolyl acetate

tolyl chloride

o-tolyl phosphate
2,4-tolylene diisocyanate
TPA

transil oil
tri-chloroimino-cyanuric acid
tri-isobutylalane
tri-n-butylamine
triacetin
trialkylaluminum
triamylamine
triamylamine
tribromo-phosphine
tributyrinbutyrin
trichlor

trichloro

trichloro ethenylsilane
trichloro-nitromethane
trichloro-s-triazinetrione
trichloroarsine
trichlorochromium
1,2,2-trichloroethane
trichloroethylsilane
trichloromethane

59

CHEMICAL

1,4-dichlorobutane
1,4-butanediol
tetrahydrofuran

sulfolane
2,3-dimethyl-2-butene
glucose pentapropionate
tetrafluoroethylene
thiodiglycol
tetrahydrofuran
thiodiglycol

methyl mercaptan

methyl mercaptan

thionyl chloride
phosphorus pentasulfide
stannic chloride, anhydrous
stannic chloride, anhydrous
stannic chloride, anhydrous
titanium tetrachloride
titanium tetrachloride
trimethylamine, anhydrous
benzotrichloride
toluene-2,4-diisocyanate
benzotrichloride
benzotrifluoride
benzyl-mercaptan
phenylacetic acid
phenylacetaldehyde
o-toluidine

benzyl cyanide

toluene

p-cresyl acetate
chlorotoluene

tri-o-cresyl phosphate
toluene diisocyanate
terephthalic acid
transformer oil
trichloroisocyanuric acid, dry
triisobutylaluminum
tributylamine

glyceryl triacetate
aluminum alkyls
tripentylamine
tripentylamine

phosphorus tribromide
glyceryl tributyrate
trichloroethylene
trichloroisocyanuric acid, dry
ethyltrichlorosilane
chloropicrin
trichloroisocyanuric acid, dry
arsenic trichloride

chromic chloride
1,1,2-trichloroethane
ethyltrichlorosilane
chloroform

NFPA Doc. No.

49,

49,

49,

49
325
325
325
325
325
325
325
325
325

49

49

49

49

49

49

49

49

49

49
325
325

49

49
325
325
325

49
325
325
325
325
325

49
325
325

49

49

49
325

49

49
325

49
325

49

49

49

49

49

49

49

49

49

49



SYNONYM

trichloromethyl benzene
trichloromethylsilane
trichloromonosilane
trichlorooctadecylsilane
trichloro(phenyl)silane
trichloropropylsilane
tricyclodecane

tridecanol

2-tridecanone

tridodecyl trithiophosphite

triethyl orthoformate

triethylene glycol, ethyl ether
triethylene glycol, methyl ether
trifluoroboron
a,a,a-trifluoronitrotoluene
triisobutyl phosphate

trimethyl borate

trimethyl carbinol
2,4,6-trimethyl-1,3,5-trioxone
3,5,5-trimethyl-2-cyclohexene-1-one
4-(2,6,6-trimethyl-2-cyclohexen-1-yl)-3-buten-2-one
4-(2,6,6-trimethyl-1-cyclohexen-1-yl)-3-buten-2-one]
2,6,8-trimethyl-4-nonanone
2,4,8-trimethyl-6-nonanol
trimethylene

trimethylenediamine
trimethylethylene

2,2, 4-trimethylpentane

2,4,6-trinitrophenol
triphenylphosphine
tripropionin

triptane—an isomer of heptane
tris (2-ethylhexyl) phosphite
troclosene potassium
turbine oil

UDMH

ultrasene

undecane

unsymmetrical dimethylhydrazine
upper coal tar distillate
valeric acid

VAM

vanadium (IV) chloride
VCM

villiaumite

vinegar acid

vinyl A monomer

vinyl carbonal

vinyl cyanide

vinyl cyanide
vinyl-2-pyrrolidone

vinyl benzene

vinyl ether
vinylaceto-B-lactone

60

CHEMICAL

benzotrichloride
methyltrichlorosilane
trichlorosilane
octadecyltrichlorosilane
phenyl trichloro silane
propyltrichlorosilane

endo-tetrahydrodicyclopentadiene

tridecyl alcohol

methyl undecyl ketone
trilauryl trithiophosphite
o-ethyl formate
ethoxytriglycol

methoxy triglycol

boron trifluoride
1,3-nitrobenzotrifluoride
isobutyl phosphate
methyl borate

tert-butyl alcohol
paraldehyde

isophorone

a-ionone

B-ionone

isobutyl heptyl ketone
2,6,8-trimethyl-4-nonanol
cyclopropane
1,3-propanediamine
2-methyl-2-butene
isooctane

picric acid, wet, with not less than 10%

water
triphenylphosphorus
glyceryl tripropionate
2,2,3-trimethylbutane
trioctyl phosphite

potassium dichloro-s-triazinetrione

lubricating oil, turbine

dimethylhydrazine, unsymmetrical

kerosene, deodorized
hendecane

dimethylhydrazine, unsymmetrical

coal tar light oil
pentanoic acid

vinyl acetate, inhibited
vanadium tetrachloride
vinyl chloride, inhibited
sodium fluoride

acetic acid, glacial

vinyl acetate, inhibited
allyl alcohol
acrylonitrile, inhibited
acrylonitrile
1-vinylpyrrolidone
styrene monomer, inhibited
divinyl ether

diketene

NFPA Doc. No.

49
49, 325
49
325
325
49
325
325
325
325
325
325
325
49
325
325
325
325
49
49
325
325
325
325
325
325
325
325

49
325
325
325
325

325
325
49
325
325
49
49
49
49
49
49
49
49
325
325
49, 325
325
325



SYNONYM

vinylethylene
vinylethylene oxide
vinylformic acid
vinylidene chloride
vinylstyrene

VyAc

white phosphoric acid
white tar

white tar

wood alcohol
wood tar oil

wool grease
2,3-xylylamine
m-xylol

o-xylol

pxylol

zinc diethyl

zinc ethide
zirconium chloride

61

CHEMICAL

butadienes, inhibited
butadiene monoxide

acrylic acid, inhibited
vinylidene chloride, inhibited
divinylbenzene

vinyl acetate, inhibited
phosphoric acid
naphthalene, crude or refined
naphthalene

methyl alcohol

pine tar oil

lanolin

xylidines, solid or solution
m-xylene

o-xylene

p-xylene

diethylzinc

diethylzinc

zirconium tetrachloride

NFPA Doc. No.

49
325
49
49
49
49
49
49
325
325
325
325
49
325
325
325
49, 325
49
49



DEKA

MUHENDISLIK

Yangin Giivenlik Sistemleri
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CAS #
50-00-0

50-21-5
50-99-7
54-11-5
55-63-0
56-23-5
56-38-2
56-81-5
57-06-78007-40-7
57-11-4
57-13-6
57-14-7

57-55-6
57-57-8

60-01-5
60-12-8
60-24-2
60-29-7

60-34-4

62-38-4
62-53-3

62-56-6
62-73-7
64-17-5
64-18-6
64-19-7
64-67-5
65-85-0

66-25-1
67-56-1

67-63-0

67-64-1

67-66-3
67-68-5
68-12-2

CHEMICAL
formaldehyde

lactic acid
dextrose

nicotine
nitroglycerine
carbon tetrachloride
parathion
glycerine

mustard oil
stearic acid

urea
dimethylhydrazine

propylene glycol
propiolactone

glyceryl tributyrate
phenethyl alcohol

2-mercaptoethanol
diethyl ether

ethyl ether
methylhydrazine

phenylmercuric acetate
aniline

thiourea
dichloros
ethyl alcohol
ethanol
formic acid

acetic acid
diethyl sulfate

benzoic acid
hexanal
methyl alcohol

methanol
isopropyl alcohol
2-propanol
acetone

chloroform
dimethyl sulfoxide
n,n-dimethylformamide

CAS Number Cross Reference

NFPA
Doc. No.

49, 395,
491, 497
491
491
395
395, 491
49, 491
491
395
395
395
491

49, 325,
491, 497

325

325, 491,
497

325
325
325

EO 525,
491, 497

49, 325,
491, 497

49, 325,
491, 497

49

49,.325,
491, 497

491
325
491
497

49, 325,
491, 497

49, 325,
491, 497

49, 325,
491

325
325
325, 491,
497

325, 491,
497

395, 491,
497

325, 491,
497

325, 491,
497

49, 491
325, 491
325, 497

63

CAS #

69-72-7
71-23-8

71-36-3

71-36-5
71-41-0

71-43-2

71-55-6

72-20-8
74-82-8

74-82-8

74-83-9

74-84-0

74-85-1

74-86-2

74-87-3

74-89-5

74-90-8

74-93-1

74-96-4
74-98-6

74-99-7

75-00-3
75-01-4

75-02-5
75-04-7

75-05-8

CHEMICAL
salicylic acid
propyl alcohol

1-propanol

butyl alcohol
1-butanol
2-butanol
amyl alcohol

1-pentanol

benzene
1,1,1-trichloroethane
methyl chloroform

endrin
methane

natural gas, liquefied
(methane)

methyl bromide
ethane

ethylene

acetylene

methyl chloride

methylamine; anhydrous
methylamine; aqueous
solution

hydrogen cyanide

methyl mercaptan

ethyl bromide
propane

propyne
methylacetylene

ethyl chloride
vinyl chloride

vinyl fluoride
ethylamine

acetonitrile

NFPA
Doc. No.
325

325, 491,
497

325, 491,
497

325, 497
395, 497
497

325, 491,
497

325, 491,
497

49, 325,

491, 497

49, 325,
491

49, 325,
491

491

325, 491,
497

49

49, 325,
491

325, 491,
497

49, 325,

491, 497

49, 325,
491, 497

325, 491,
497

49, 325,
497

49, 395,
491, 497

49, 325,
497

325

325, 491,
497

325, 491,
497

325, 491,
497

325, 497

49, 325,
491, 497

325
49, 325,
497
49, 325,
491, 497



CAS #
75-07-0

75-08-1
75-09-2

75-11-6
75-12-7
75-15-0

75-18-3
75-19-4
75-20-7
75-21-8

75-24-1
75-25-2
75-28-5
75-29-6
75-31-0

75-34-3
75-35-4

75-36-5

75-38-7
75-44-5
75-47-8
75-50-3
75-52-5

75-54-7
75-56-9

75-64-9
75-65-0

75-66-1
75-68-3
75-69-4
75-71-8
75-72-9
75-73-0
75-74-1
75-76-3
75-77-4
75-78-5

75-79-6

75-83-2
75-84-3

CHEMICAL
acetaldehyde

ethyl mercaptan
dichloromethane
methylene chloride
methylene iodide
formamide

carbon disulfide

dimethyl sulfide
cyclopropane
calcium carbide
ethylene oxide

trimethylaluminum
bromoform
isobutane

isopropyl chloride
isopropylamine

1,1-ethylidene dichloride
vinylidene chloride

acetyl chloride

vinylidene fluoride
phosgene
iodoform
trimethylamine
nitromethane

methyldichlorosilane
propylene oxide

tert-butylamine
tert-butyl alcohol

methyl-2-propanol

2-methyl-2-propanethiol
difluoro-1-chloroethane
trichlorofluoromethane
dichlorodifluoromethane
chlorotrifluoromethane
tetrafluoromethane
tetramethyl lead
tetramethylsilicane
trimethylchlorosilane
dimethyldichlorosilane

methyltrichlorosilane
trichloromethylsilane

2,2-dimethylbutane
tert-butyl carbinol

NFPA
Doc. No.

49, 395,
491, 497
395, 497
49, 325
49, 395

491

395

49, 395,
491, 497

325
325, 497
49, 491

49, 325,
491, 497
325, 491
491
325, 497
325
49, 325,
497
325
49, 325,
491, 497

49, 325,
491

325
49, 491
491
49, 325

49, 325,
497

49, 395

49,7325,
491,497
395

395, 491,
497

395, 491,
497

395

395

491

491

491

491

395, 497
491

395

49, 325,
491

49, 325,
491

49, 325,
491

325, 497
325

64

CAS #

75-85-4
75-86-5

7591-2
75-94-5

76-01-7
76-06-2
76-13-1
76-22-2
77-73-6
77-75-8
77-76-9
77-78-1

77-93-0
77-94-1
78-00-2
78-10-4
78-30-8
78-40-0
78-59-1

78-67-1
78-70-6
78-78-4
78-79-5

78-80-8
78-81-9
78-82-0
78-83-1
78-84-2
78-85-3
78-86-4
78-87-5

78-88-6
78-89-7
78-90-0
78-92-2
7893-3

78-94-4
78-95-5
78-96-6

78-97-3
79-00-5
79-01-6

CHEMICAL

2-methyl-2-butanol
acetone cyanohydrin

tert-butyl hydroperoxide
vinyl trichlorosilane
trichlorovinylsilane
pentachlorethane
chloropicrin

1, 2-trichlorotrifluoroethane
camphor
dicyclopentadiene
3-methyl-1-pentynol
2-dimethoxypropane
dimethyl sulfate

triethyl citrate
tributyl citrate
tetraethyl lead

ethyl silicate
tri-o-cresyl phosphate
triethyl phosphate

isophorone

a, a’-azodiisobutyronitrile
linalool, synthetic
isopentane

isoprene

isopropenyl acetylene
isobutylamine
isobutyronitrile
isobutyl alcohol
isobutyraldehyde
2-methylpropenal
sec-butyl chloride
propylene dichloride

1, 2-dichloropropane

2,3-dichloropropene
2-chloro-1-propanol
propylenediamine
sec-butyl alcohol
methyl ethyl ketone

ethyl methyl ketone

methyl vinyl ketone
chloroacetone
l-amino-2-propanol
monoisopropanolamine
lactonitrile
trichloroethane
trichloroethylene

NFPA
Doc. No.

325

49, 325,
491, 497

325

325, 491
325, 491
491

49, 491
491
325, 491
325, 497
325

491

49, 325,
491, 497

325
325
325
325, 497
325
325
49, 325,
497
325, 491
325
325, 497
49, 325,
491, 497

325
325
325
325, 497
325, 497
325
325

49, 325,
491, 497

49, 325,
491, 497

325
325
325
325

325, 491,
497

325, 491,
497

49, 395
491
395, 497
3925, 497
395
49, 491

49, 325,
491



CAS #

79-03-8
79-04-9
79-06-1
79-09-4

79-10-7

79-11-8
79-20-9
79-21-0

79-24-3

79-27-6
79-29-8
79-31-2
79-34-5
79-36-7
79-37-8
79-38-9
79-41-4
79-46-9

80-10-4
80-15-9
80-26-2
80-39-7
80-40-0
80-46-6
80-48-8
80-56-8
80-62-6

84-15-1
84-62-8
84-65-1
84-66-2
84-69-5
84-74-2
85-01-8
85-44-9

85-68-7
85-70-1
85-98-3
86-57-7
87-59-2
87-68-3
87-69-4
87-86-5
87-90-1
87912
87-92-3

CHEMICAL

propionyl chloride
chloroacetyl chloride
acrylamide
propionic acid

acrylic acid

chloroacetic acid
methyl acetate
peracetic acid

peroxyacetic acid
nitroethane

tetrabromoethane
2,3-dimethylbutane
isobutyric acid
tetrachloroethane
dichloroacetyl chloride
oxalyl chloride
trifluorochloroethylene
methacrylic acid
2-nitropropane

diphenyldichlorosilane
cumene hydroperoxide
terpinyl acetate

ethyl p-toluene sulfonamide
ethyl p-toluene sulfonate
pentaphen

methyl toluene sulfonate
a-pinene

methyl methacrylate

o-terphenyl
diphenyl phthalate
anthraquinone
diethyl phthalate
diisobutyl phthalate
dibutyl phthalate
phenanthrene
phthalic anhydride

benzyl butyl phthalate

butyl phthalyl butyl glycolate
1,3-diethyl-1,3-diphenyl urea
I-nitronaphthalene
xylidines, solid or solution
hexachlorobutadiene
tartaric acid
pentachlorophenol
trichloroisocyanuric acid, dry
diethyl tartrate

n-dibutyl tartrate

NFPA
Doc. No.

395
49
49, 491

49, 325,
497

49, 325,
491, 497

49, 325
325, 497

49, 325,
491

49, 325,
491

49, 325,
491, 497

49, 325
325
325
491

49, 325
491
325

49, 325

325, 491,
497

325
325, 491
325
325
325
325
325
325

49, 325,
491, 497

325

325

325

325

325
325, 491
325

49, 325,
491
325
325
325
325

49, 325
325

491

49

49

325
325

65

CAS #

87-69-4
133-37-9
88-09-5
88-10-8
88-12-0
88-16-4
88-72-2
88-89-1
88-99-3

o: 88-72-2
m: 99-08-1
p: 99-99-0
89-62-3
89-63-4
90-02-8
90-12-0
90-13-1
90-41-5
90-43-7
91-17-8
91-20-3

91-22-5
91-23-6
91-49-6
91-66-7
92-04-6
92-06-8
92-159
92-50-2
92-51-3
92-52-4
92-53-5
92-59-1
92-66-0
93-15-2
93-16-3
93-55-0
93-58-3
93-68-5
93-89-0
93-92-5
93-96-9
94-02-0
94-14-0
94-36-0
94-59-7
94-70-2
94-96-2
95-46-5
95-47-6
95-48-7
95-50-1

95-53-4

CHEMICAL

tartaric acid (d)

tartaric acid (L)
2-ethylbutyric acid

diethyl carbamyl chloride
1-vinylpyrrolidone
o-chlorobenzotrifluoride
o-nitrotoluene

picric acid, wet

phthalic acid

nitrotoluenes, liquid o-, m-, p-
nitrotoluenes, solid o-, m-, p-

2-nitro-p-toluidine
4-chloro-2-nitroaniline
salicylaldehyde
l-methylnaphthalene
1-chloronaphthalene
2-biphenylamine
o-phenylphenol
decahydronaphthalene
naphthalene

quinoline

nitroanisole
n-butylacetanilide
n,n-diethylaniline
2-chloro-4-phenylphenol
m-terphenyl

o-acetoacet anisidide
n-phenyl-n-ethylethanolamine
bicyclohexyl

biphenyl
4-phenylmorpholine
ethylbenzylaniline
4-bromodiphenyl
methyl eugenol

methyl isoeugenol

ethyl phenyl ketone
methyl benzoate
acetoacet-ortho-toluidide
ethyl benzoate

methyl phenyl carbinyl acetate
a-methylbenzyl ether
ethyl benzoylacetate
3-methylpentane
benzoyl peroxide
safrole

o-phenetidine
2-ethyl-1,3-hexanediol
o-bromotoluene
o-xylene

o-cresol
dichlorobenzene

o-toluidine

NFPA
Doc. No.

395
3925
395
395
395
395
395
49, 491
395, 491
49

325

49, 325,
491

49, 325



CAS #

95-54-5
95-57-8
95-63-6
95-71-6
95-76-1

95-92-1
95-93-2

95-94-3
96-09-3
96-10-6

96-14-0
96-17-3
96-18-4
96-20-8
96-22-0
96-23-1
96-29-7
96-33-3

96-34-4
96-37-7
96-41-3
96-47-9
96-48-0
96-49-1
96-50-4
96-54-8
96-80-0
97-00-7

97-02-9
97-36-9
97-53-0
54-1

97-61-0
97-62-1
97-63-2
97-64-3
97-72-3
97-85-8
97-88-1
97-93-8

97949
97-95-0

97-96-1
97972

and 97-

CHEMICAL

o-phenylenediamine
chlorophenols, liquid
1,2,4-trimethylbenzene
toluhydroquinone
dichloroanilines, solid or
liquid

ethyl oxalate

1,2,4,5-tetramethylbenzene,
95%

tetrachlorobenzene
styrene oxide
diethylaluminum chloride

chlorodiethylaluminum

3-methylpentane
2-methyl butyraldehyde
1,2,3-trichloropropane
2-amino-1-butanol
diethyl ketone
1,3-dichloro-2-propanol
methyl ethyl ketoxime
methyl acrylate

methylchloroacetate
methylcyclopentane
cyclopentanol
2-methyltetrahydrofuran
butyrolactone

ethylene carbonate
2-aminothiazole
methylpyrrole
n,n-diisopropylethanolamine
chlorodinitrobenzenes

dinitrochlorobenzene

dinitroanilines
m-acetoacet xylidide
isoeugenol

2-methylpentanoic acid
ethyl isobutyrate

ethyl methacrylate
ethyl lactate

isobutyric anhydride
isobutyl isobutyrate
butyl methacrylate
triethylaluminum

triethylborane
2-ethylbutyl alcohol
ethyl butanol
2-ethylbutyraldehyde
dimethyl chloracetal

NFPA
Doc. No.

325
49, 325
325
325
49, 325

325
325

325, 491
325

49, 325,
491

49, 325,
491
325
49, 325
325
325
325
325
325

49, 325,
497

325
19¥ 525
325
325
325
325
491
325
325
49, 325,
491
49, 325,
491
49, 325
325
325

325

49, 325,
491

325, 491
325, 497
325, 497
325
325

66

CAS #

97-99-4
98-00-0

98-01-1

98-06-6
98-07-7
98-08-8
98-09-9
98-12-4
98-13-5
98-15-7
98-27-1
98-28-2
98-29-3
98-46-4
98-51-1
98-82-8

98-83-9
98-85-1
98-86-2
98-87-3
98-88-4

98-89-0
98-95-3

99-08-1
99-63-8
99-87-6
99-99-0
100-00-5
100-01-6
100-02-7
100-07-2
100-20-9
100-21-0
100-37-8

100-40-3
100-41-4

100-42-5

100-44-7

100-50-5

100-51-6
100-52-7

CHEMICAL

tetrahydrofurfuryl alcohol
furfuryl alcohol

furfural

tert-butylbenzene
benzotrichloride
benzotrifluoride
benzenesulfonyl chloride
cyclohexyltrichlorosilane
phenyltrichlorosilane
chlorobenzotrifluoride
p-tert-butyl-o-cresol
4-tert-butyl-2-chlorophenol
4-tert-butyl catechol
1,3-nitrobenzotrifluoride
para tert.-butyl toluene
cumene

a-methyl styrene
methylphenyl carbinol
acetophenone

benzyl chloride
benzoyl chloride

a-methylbenzylamine
nitrobenzene

m-nitrotoluene
isophthaloyl chloride
p-cymene
p-nitrotoluene
p-hitrochlorobenzene
nitroanilines (o-, m-, p-)
p-nitrophenol

anisoyl chloride
terephthaloyl chloride
terephthalic acid
diethylethanolamine

diethylaminoethanol

4-vinyl cyclohexene
ethylbenzene

styrene

benzyl chloride

tolyl chloride

1,2,3,6-
tetrahydrobenzaldehyde

benzyl alcohol
benzaldehyde

NFPA
Doc. No.

325

325, 491,
497

49, 325,
497

325
49, 325
49, 325
491
325
325
325
325
325
325
325
497

49, 325,
491, 497

497
325
325
497

49, 325,
491

325

49, 325,
491, 497
325

325

325, 497
325, 491
325

49, 325

49

491

325

325

49, 325,
497

49, 325,
497

325

49, 325,
497

49, 325,
491, 497

49, 325,
491

49, 325,
491

325

325, 491

49, 325,
491



CAS #

100-53-8
100-61-8
100-63-0

100-66-3
100-67-2
100-73-2
100-74-3
100-79-8646-06-0
100-99-2

101-02-0
101-77-9
101-81-5
101-83-7
101-84-8
101-86-0
101-96-2

101-97-3
102-01-2
102-52-3
102-56-7
102-67-0
102-69-2
102-71-6
102-76-1
102-79-4
102-81-8
102-82-9
102-85-2
103-09-3
103-11-7

103-23-1
108-24-2
103-29-7
103-50-4
103-65-1
103-69-5
103-71-9
108-75-3
108-76-4
: 103-82-2
£ 103-84-4
© 103-899
108957
©104-01-8
© 104-03-0
©104-154
' 104-38-1

104-51-8
104-53-0
104-72-3

CHEMICAL

benzyl mercaptan
monomethyl aniline
phenylhydrazine

anisole
2-ethylisohexanol
acrolein dimer
ethylmorpholine
dioxolane
triisobutylaluminum

triphenyl phosphite
methylenedianiline
diphenylmethane
dicyclohexylamine
diphenyl oxide

hexyl cinnamic aldehyde
n,n’-di-sec-butyl-p-
phenylenediamine
ethyl phenylacetate
acetoacetanilide
1,1,3,3-tetramethoxypropane
2,5-dimethoxyaniline
tripropyl aluminum
tripropylamine
triethanolamine
glyceryl triacetate
n-butyldiethanolamine
dibutylaminoethanol
tributylamine

tributyl phosphite
2-ethylhexyl acetate
2-ethylhexyl acrylate

di-2-ethylhexyl adipate
dioctyl azelate
1,2-diphenylethane (sym)
dibenzyl ether
propylbenzene
n-ethylaniline

phenyl isocyanate
2-ethoxy-3,4-dihydro-2-pyran
1-(2-hydroxyethyl) piperazine
phenylacetic acid
acetanilide
p-acetotoluidide
cyclamen aldehyde
p-methoxybenzyl formate
o-nitrophenylacetic acid
p-toluenesulfonic acid
hydroquinone di-(&beta;-
hydroxyethyl) ether
butylbenzene
phenylpropyl aldehyde
decylbenzene

NFPA

Doc. No.

325
497

325, 491,

325,

497
325
325
325
497
325

49, 325,

49,

325,
325,

49;

491
325
325
325
325
325
325
325

325
325
325
325
491
497
325
325
325
325
325
325
325

49, 325,

49,

497
325
325
325
325
325

49
491
325
325
325
325
325
325
491
491
325
325

325
325
325

67

CAS #

104-75-6
104-76-7
104-789
104-88-1
104-90-5

104-91-6
104-93-8
105-05-5
105-08-8
105-30-6
105-36-2
105-37-3
105-38-4
105-39-5
105-45-3
105-46-4
105-53-3
105-54-4
105-56-6
105-57-7
105-58-8
105-59-9
105-64-6
105-66-8
105-76-0
105-86-2
105-87-3
105-90-8
106-20-7
106-22-9
106-23-0
106-24-1
106-27-4
106-29-6
106-31-0
106-32-1
106-35-4
106-36-5
106-38-7
106-42-3
106-46-7
106-48-9
106-49-0
106-51-4
106-63-8
106-69-4
106-79-6
106-88-7
106-89-8

106-90-1

CHEMICAL

2-ethylhexylamine
2-ethylhexanol
3-(diethylamino) propylamine
p-chlorobenzaldehyde
2-methyl-5-ethylpyridine

5-ethyl-2-methylpyridine

nitrosophenol
methyl p-cresol
p-diethylbenzene
1,4-cyclohexane dimethanol
2-methyl-1-pentanol
ethyl bromoacetate
ethyl propionate
vinyl propionate
ethyl chloroacetate
methyl acetoacetate
sec-butyl acetate
diethyl malonate
ethyl butyrate

ethyl cyanoacetate
acetal

diethyl carbonate
n-methyldiethanolamine
diisopropyl peroxydicarbonate
n-propyl butyrate
dibutyl maleate
geranyl formate
geranyl acetate
geranyl propionate
bis(2-ethylhexyl) amine
citronellol
citronellel

geraniol

isoamyl butyrate
geranyl butyrate
butyric anhydride
ethyl caprylate
ethyl butyl ketone
propyl propionate
p-bromotoluene
p-xylene
p-dichlorobenzene
chlorophenols
p-toluidine
p-benzoquinone
isobutyl acrylate
1,2,6-hexanetriol
dimethyl sebacate
1,2-butylene oxide
epichlorohydrin

glycidyl acrylate

NFPA
Doc. No.

325
325, 497
325
325

49, 325,
491, 497

49, 325,
491, 497

491
325
325
325
325
325
325
325
325
325
325, 497
325
325

325, 491

325, 497

325

49, 325
49, 325
325
325, 497
325

325

49, 325

49, 325,
491

325



CAS #

106-92-3
106-93-4
106-94-5
106-95-6
106-96-7

106-97-8
106-98-9
106-99-0

107-02-8

107-03-9
107-05-1

107-06-2

107-07-3

107-10-8
107-11-9
107-12-0
107-13-1

107-14-2
107-15-3

107-18-6

107-19-7

107-20-0
107211
107-22-2
107-25-5
107-30-2
107-31-3

107-37-9
107-39-1
107-40-4
107-41-5
107-45-9
107-71-1

107-72-2
107-75-5
107-83-5
107-83-5

107-84-6

CHEMICAL

allyl glycidyl ether
ethylene dibromide
n-propyl bromide
allyl bromide
bromopropyne

butane
1-butene
butadiene

acrolein

1-propanethiol
allyl chloride

ethylene dichloride
ethylene chlorohydrin
2-chloroethanol

propylamine
allylamine
propionic nitrile
acrylonitrile

chloroacetonitrile
ethylenediamine

allyl alcohol
propargyl alcohol
2-propyn-1-ol

chloroacetaldehyde
ethylene glycol

glyoxal

vinyl methyl ether
methylchloromethyl ether
methyl formate

allyl trichlorosilane
2,4,4-trimethyl-1-pentene
2,4,4-trimethyl-2-pentene
2-methyl-2,4-pentanediol
tert-octylamine

tert-butyl peracetate
t-butyl peroxyacetate
amyl trichlorosilane
hydroxycitronellal
methylpentane
dimethylpentane

isohexane (mixture of hexane
isomers)

isoamyl chloride

NFPA
Doc. No.

497

49

325

49, 325

49, 325,
491, 497

325, 491
325

49, 325,
491, 497

49, 325,
491, 497

491

49, 325,
491, 497

49, 325,
491, 497

49, 325,
491, 497

49, 395,
491, 497
49, 325

49, 325

395

49, 395,
491, 497
49

49, 395,
491, 497
49, 395,
491, 497
49,395,

491

49, 325,
491

497

325, 491
491

325

49

49, 325,
497

325
325
325
325
325
325, 491
325, 491
325
325
325, 497
325, 497
325

325

68

CAS #
107-87-9

107-88-0
107-89-1
107-92-6

107-98-2
108-01-0
108-03-2

108-05-4

108-08-7
108-09-8
108-10-1
108-11-2

108-16-7
108-18-9

108-20-3

108-21-4
108-22-5
108-23-6
108-24-7

108-31-6

108-32-7
108-38-3
108-39-4
(m-cresol)
106-44-5
(p-cresol)
108-44-1
108-46-3
108-60-1
108-62-3
108-65-6

108-67-8
108-77-0

108-83-8
108-84-9

108-86-1
108-87-2
108-88-3

108-89-4

CHEMICAL

methyl propyl ketone
2-pentanone
1,3-butanediol

aldol

butyric acid

propylene glycol methyl ether
2-(dimethylamino)ethanol
nitropropane

vinyl acetate

2,4-dimethylpentane
1,3-dimethylbutylamine
methyl isobutyl ketone
4-methyl-2-pentanol
methyl amyl alcohol

n,n-
dimethylisopropanolamine

diisopropylamine
diisopropyl ether
isopropyl ether

isopropyl acetate
isopropenyl acetate
isopropyl chloroformate
acetic anhydride

maleic anhydride

propylene carbonate
m-xylene
m- or p-cresol

toluidine

resorcinol
dichloroisopropyl ether
metaldehyde

propylene glycol methyl ether
acetate

1,3,5-trimethylbenzene
mesitylene

cyanuric chloride
diisobutyl ketone
4-methyl-2-pentanol acetate
sec-hexyl acetate
bromobenzene
methylcyclohexane

toluene

4-picoline

NFPA
Doc. No.
325, 497
325, 497
325
325

49, 325,
491, 497

325
325

49, 325,
491, 497

49, 325,
491, 497

325

325

49, 325
325, 497
325, 497
325

49, 395,

497
49, 395,
491, 497

49, 325,
491, 497

325, 497
325
491

49, 325,
491, 497

49, 325,
491

325
325
325

491
325
325
325
325

395
491
491
395, 497
395, 497
395, 497
395
395
49, 395,
491, 497
395



CAS #
108-90-7

10891-8
108-93-0

108-94-1

108-95-2

109-01-3
109-02-4
109-06-8
109-08-0
109-19-3
109-21-7
109-43-3
109-47-7
109-52-4
109-53-5
109-55-7

109-59-1
109-60-4
109-63-7
109-65-9
109-66-0
109-67-1
109-68-2
109-69-3
109-72-8
109-73-9

109-74-0

109-76-2
109-78-4

109-79-5

109-83-1
109-86-4

109-87-5
109-89-7

109-92-2
109-93-3

109-94-4

CHEMICAL

chlorobenzene

cyclohexylamine
cyclohexanol

cyclohexanone
phenol

1-methyl piperazine
4-methylmorpholine
2-picoline
2-methylpyrazine

butyl isovalerate

butyl butyrate

dibutyl sebacate
dibutyl phosphate
pentanoic acid

vinyl isobutyl ether
3-(dimethylamino) pro-
pylamine

ethylene glycol isopropyl ether
propyl acetate

boron trifluoride etherate
butyl bromide
pentane

l-pentene

2-pentene

butyl chloride
butyllithium
butylamine
butyronitrile
1,3-propanediamine

ethylene cyanohydrin
2-cyanoethanol, 3-
hydroxypropionitrile
1-butanethiol

butyl mercaptan

n-methylethanolamine
ethylene glycol methyl ether

2-methoxyethanol

methylal
diethylamine

vinyl ethyl ether
vinyl ether

divinyl ether

ethyl formate

NFPA
Doc. No.

49, 395,
491, 497
49, 395

325, 491,
497

325, 491,
497

49, 325,
491

325
325
325
325
325
325

325
325, 497
325, 491

325
325, 497
325, 497

497

325

491
49, 325,

497

49, 325

325

49, 325
491

325, 491,
497

325, 491,
497
325

3925, 491,
497

325, 491,
497

325, 497

49, 325,
491, 497

325

49, 325,
491

49, 325,
491

325, 497

69

CAS #
109-95-5

109-97-7
109-99-9

110-00-9
110-02-1
110-05-4
110-12-3
110-13-4
110-19-0
110-22-5
110-38-3
110-43-0
110-46-3
110-47-4
110-49-6

110-50-2
110-53-2
110-54-3
110-56-5
110-58-7
110-61-2
110-62-3

110-63-4
110-64-5
110-66-7
110-67-8
110-68-9
110-69-0
110-71-4
110-73-6
110-74-7
110-75-8
110-80-5
110-82-7

110-83-8
110-85-0
110-86-1

110-87-2
110-88-3
110-89-4

110-91-8

110-96-3
110-97-4
110-98-5
111-12-6
111-13-7

CHEMICAL

ethyl nitrite

pyrrole
tetrahydrofuran

furan

thiophene

di-tert-butyl peroxide
methyl isoamyl ketone
acetonyl acetone

isobutyl acetate

acetyl peroxide

ethyl decanoate

methyl amyl ketone
isoamyl nitrite
3-isopropoxypropionitrile
ethylene glycol methyl ether
acetate

adipoyl chloride

amyl bromide

hexane
1,4-dichlorobutane
amylamine

succinonitrile
valeraldehyde

n-butyl formal
1,4-butanediol
butenediol

amyl mercaptans
3-methoxypropionitrile
n-methylbutylamine
butyraldoxime

ethylene glycol dimethyl ether
n-ethylethanolamine
propyl formate

vinyl 2-chloroethyl ether
ethylene glycol ethyl ether
cyclohexane

cyclohexene
piperazine
pyridine

dihydropyran
trioxane
piperidine

morpholine

diisobutylamine
diisopropanolamine
dipropylene glycol
methylheptenone
methyl hexyl ketone

NFPA
Doc. No.

49, 325,
491

325

49, 325,
491, 497

325
325, 491
325
325
325
325, 497
325, 491
325
325, 497
325, 491
325
325

325

325

325, 497
49, 325

325
325, 491
325
325, 497

325, 491,
497

325, 497
325

49, 325,
491, 497

325
325

49, 325,
491

49, 325,
497

325
325
325
325
325



CAS #
111-159

111-21-7
111-26-2
111-27-3

111-29-5
111-34-2
111-36-4
111-40-0
111-41-1
111-42-2
111-43-3
111-44-4

111-46-6
111-48-8

111-55-7
111-64-8
111-65-0
111-65-9
111-67-1

111-68-2
111-69-3

111-74-0
111-75-1
111-76-2
111-77-3

111-78-4
111-84-2
111-85-3
111-86-4
111-87-5
111-88-6
111-90-0
111-91-1
111-92-2
111-96-6

112-04-9
112-07-2

112-12-9
112-15-2

CHEMICAL

2-ethoxyethyl acetate

ethylene glycol monoethyl
ether acetate

triethylene glycol diacetate
hexylamine

hexyl alcohol

hexanol

1,5-pentanediol

vinyl butyl ether

n-butyl isocyanate
diethylenetriamine
2-aminoethylethanolamine
diethanolamine

n-propyl ether
2,2-dichlorodiethyl ether
bis(2-chloroethyl) ether
diethylene glycol
thiodiglycol

thiodiglycol

glycol diacetate

caprylyl chloride

l-octene

n-octane

2-octene (mixed cis-and trans

isomers)
heptylamine
adiponitrile

n,n-diethylethylenediamine
n-butyl ethanolamine
ethylene glycol n-butyl ether

diethylene glycol methyl ether

2(2-methoxyethoxy) ethanol
methyl carbitol

1,5-cyclooctadiene

nonane

octyl chloride

octylamine

octyl alcohol

1l-octanethiol

diethylene glycol ethyl ether
bis(2-chloroethyl) formal
dibutylamine

diethylene glycol dimethyl
ether

bis(2-methoxyethyl) ether
octadecyltrichlorosilane

ethylene glycol monobutyl
ether acetate

methyl nonyl ketone

diethylene glycol monoethyl
ether acetate

NFPA
Doc. No.

325, 497
325, 497

395
395
395, 497
395, 497
395
395
395
49, 325
395
395
3925, 497
49, 325
49, 325
395
395, 491
491
395
395
3925
395, 497
325

325
49, 325,
497
325
325
325, 497

325,491,
497

325, 491,
497

325, 491,
497

395
395, 497
395
395
395, 497
395
395
395
49, 395
325, 491

325, 491
325
325, 497

325
325

70

CAS #

112-24-3
112-26-5
112-27-6
112-30-1
112-31-2
112-34-5

112-35-6
112-36-7
112-40-3
112-48-1
112-49-2

112-50-5
112-53-8
112-55-0
112-57-2
112-58-3
112-60-7
112-61-8
112-70-9
112-72-1
112-73-2
112-80-1
112-88-9
112-92-5
112-95-8
112-98-1
115-07-1

115-10-6

115-11-7
115-19-5
115-21-9

115-76-4
115-82-2
115-86-6
115-87-7

115-95-7
116-02-9
116-14-3

117-82-8
117-83-9
117-84-0
118-58-1
118-74-1
119-06-2

CHEMICAL

triethylenetetramine
triglycol dichloride
triethylene glycol
decanol
n-decaldehyde

diethylene glycol monobutyl
ether

methoxy triglycol

diethylene glycol diethyl ether

dodecane
ethylene glycol dibutyl ether

triethylene glycol dimethyl
ether

ethoxytriglycol
1-dodecanol
1-dodecanethiol
tetracthylene pentamine
hexyl ether
tetraethylene glycol
methyl stearate
tridecanol

tetradecanol

diethylene glycol dibutyl ether

oleic acid
a-octadecylene
stearyl alcohol
eicosane

dibutoxy tetraglycol
propylene

methyl ether
dimethyl ether

2-methylpropene
3-methyl butynol
ethyltrichlorosilane

trichloroethysilane

2,2-diethyl-1,3-propanediol
tetra(2-ethylhexyl) silicate
triphenyl phosphate
bis(p-tert-butylphenyl) phenyl
phosphate

lynalyl acetate, synthetic

3,3,5-trimethyl-1-cyclohexanol

tetrafluoroethylene

dimethyl glycol phthalate
dibutoxy ethyl phthalate
dioctyl phthalate

benzyl salicilate
hexachlorobenzene
ditridecyl phthalate

NFPA
Doc. No.

49, 325
325

325

325, 497
497
325, 497

325
325
325
325
325

325
325
325
325
325
325
325
325
325
325
325

325

325, 491,
497

325, 491,
497

325, 491,
497

325
325

49, 325,
491

49, 325,
491

325
325
325
325

325
325

49, 325,
491

325
325
325
325
491
325



CAS #

119-36-8
119-42-6
119-64-2
119-90-4
120-07-7
120-12-7
120-13-6
120-51-4
120-55-8
120-61-6
120-80-9
120-82-1
120-83-2
120-92-3
120-94-5
121-14-2
121-14-2
121-33-5
121-43-7
121-44-8

121-459
121-46-0
121-69-7
121-73-3
122-00-9
122-04-3
122-20-3
122-39-4
122-78-1
122-79-2
: 122-82-7
£ 122-97-4
-~ 122985
©122-99-6
- 123-00-2

£ 123013
1123046
123-05-7

123-07-9
123-15-9
123-17-1
123-18-2
123-19-3
123-20-6
123-25-1
123-31-9
123-32-0
123-38-6

123-39-7
123-42-2

CHEMICAL

methyl salicylate
o-cyclohexylphenol
tetrahydronaphthalene
o-dianisidine
n-phenyldiethanolamine
anthracene

isobutyl phenylacetate
benzyl benzoate
diethylene glycol dibenzoate
dimethyl terephthalate
o-dihydroxybenzene
1,2,4-trichlorobenzene
2,4-dichlorophenol
cyclopentanone
methylpyrrolidine

2 4-dinitrotoluene
dinitrotoluenes

vanillin

methyl borate
triethylamine

trimethyl phosphite
2,5-norbornadiene
n,n-dimethylaniline
m-nitrochlorobenzene
p-methyl acetophenone
4 nitrobenzoyl chloride
triisopropanolamine
diphenylamine
phenylacetaldehyde
phenyl acetate
acetoacet-para-phenetide
phenylpropyl alcohol
n-phenylethanolamine
ethylene glycol phenyl ether
n-(3-aminopropyl)
morpholine

dodecyl benzene
2-ethylhexyl chloride
2-ethylhexanal
2-ethylhexaldehyde
p-ethylphenol
methylpentaldehyde
2,6,8-trimethyl-4-nonanol
2,6,8-trimethyl-4-nonanone
4-heptanone

vinyl butyrate

diethyl succinate
hydroquinone
2,5-dimethylpyrazine
propionaldeyhde

methyl formamide
diacetone alcohol

NFPA
Doc. No.

325

325

325, 497
325

325

325, 491
325

325

325

325

325

325

325

325

325

325

49

491

325

49, 325,
497

325, 491
325
325, 497
325
325
491
325
325, 491
325
325
325
325
325
325
325

325
325
325, 497
325, 497
325
325
325
325
325
325
325
325, 491
325

49, 325,
497

491
325, 497

71

CAS #

123-51-3
123-54-6
123-62-6

123-63-7
123-66-0
123-68-2
123-72-8

123-75-1
123-81-9
123-86-4

123-91-1

123-92-2
123-95-5
123-96-6
124-04-9
124-13-0
124-16-3
124-17-4

124-18-5
124-40-3

124-41-4
124-68-5
125-12-2
126-30-7
126-33-0
126-39-6
126-71-6
126-73-8
126-98-7
126-99-8

127-00-4
127-09-3
127-18-4

127-19-5
127-25-3
128-37-0
131-11-3
131-15-7
131-17-9
131-18-0
131-74-8
132-29-6
133-37-9
134-20-3
134-32-7

CHEMICAL

isoamyl alcohol
2,4-pentanedione
propionic anhydride

paraldehyde
ethyl caproate
allyl caproate
butyraldehyde

pyrrolidine
glycol dimercaptoacetate
butyl acetate

dioxane

isoamyl acetate

butyl stearate

2-octanol

adipic acid

caprylaldehyde
1-(butoxyethoxy)-2-propanol

diethylene glycol butyl ether
acetate

decane
dimethylamine

sodium methoxide
2-amino-2-methyl-1-propanol
isobornyl acetate

neopentyl glycol

sulfolane
2-methyl-2-ethyl-1,3-dioxolane
isobutyl phosphate

tributyl phosphate
methacrylonitrile
2-chloro-1,3-butadiene
chloroprene
1-chloro-2-propanol

sodium acetate
tetrachloroethylene

perchloroethylene

dimethylacetamide
methyl abietate
di-tert-butyl-p-cresol
dimethyl phthalate
dicapryl phthalate

diallyl phthalate

diamyl phthalate
ammonium picrate
diphenyl (o-xenyl) phosphate
tetra(2-ethylbutyl) silicate
methyl anthranilate
1-naphthylamine

NFPA
Doc. No.

325, 497
325

49, 325,
497

49, 325
325
325

49, 395,
491, 497

325
325

325, 491,
497

49, 395,
491, 497
395, 497
395
395
3925
395
395
395

325
49, 325,
497
491
325
325
325
325, 491
325
325
325
325
325, 497
325, 497
325
491

49, 325,
491

49, 325,
491
325
325
325
325
325
325
325
491
325
325
325
325



CAS #

135-01-3
135-02-4
135-19-3
135-98-8
136-60-7
136-81-2
137-32-6
138-22-7
138-86-3

139-45-7
139-87-7
140-04-5
140-11-4
140-29-4
140-31-8
140-39-6
140-88-5

140-89-6
141-05-9
141-20-8
141-32-2

141-43-5

141-57-1
141-59-3
141-78-6

141-79-7

108-10-1
141-91-3
141-93-5
141979
142-04-1
142-09-6
142-16-5
142-22-3

142-24-7
142-29-0
142-62-1
142-68-7
142-77-8
142-82-5

142-83-6
142-84-7
142-92-7

CHEMICAL

o-diethylbenzene
o-methoxybenzaldehyde
B-naphthol
sec-butylbenzene

butyl benzoate

o-amyl phenol
2-methyl-1-butanol
butyl lactate

dipentene

limonene

glyceryl tripropionate
n-ethyldiethanolamine
butyl acetyl ricinoleate
benzyl acetate

benzyl cyanide
1-(2-aminoethyl) piperazine
p-cresyl acetate

ethyl acrylate

potassium xanthate
diethyl maleate
diglycol laurate
butylacrylate

ethanolamine
2-aminoethanol

propyltrichlorosilane
tert-octyl mercaptan
ethyl acetate

mesityl oxide

methyl isobutyl ketone
2,6-dimethylmorpholine
m-diethylbenzene

ethyl acetoacetate
aniline hydrochloride
hexyl methacrylate
bis(2-ethylhexyl) maleate
diethylene glycol
bis(allylcarbonate)
n-acetyl ethanolamine
cyclopentene

caproic acid
pentamethylene oxide
butyl oleate

heptane

2,4-hexadienal
dipropylamine
hexyl acetate

NFPA
Doc. No.

325
325
325
325
325
325
325
325

325, 491,
497

395, 491,
497

325
325
325
325
325
325
325
49, 325,
491, 497
325
325
325
49, 325,
497

49, 325,
491

49, 325,
491

49, 325
325
325,491,
497

49, 325,
491

497
325
325
325, 491
325
325
325
325

325
325
325
325
325

325, 491,
497

325
325, 497
325

72

CAS #
142-96-1

142-83-6
143-08-8

143-13-5
143-15-7
143-16-8
143-22-6

143-24-8
143-339
144-19-4

144-55-8
144-62-7
148-53-8
149-31-5
149-91-7
150-76-5

151-05-3
151-13-3
151-50-8
151-56-4

156-43-4
156-59-2
156-62-7
156-87-6
208-87-2
287-23-0
287-92-3
291-64-5
298-00-0
298-07-7 and
2915-57-3
298-14-6
300-62-9
301-04-2
302-01-2

334-88-3
353-36-6
372-09-8
431-03-8
460-19-5

462-06-6
463-49-0
463-58-1
463-82-1

CHEMICAL
dibutyl ethers

hexachlorodiphenyl oxide
diisobutyl carbinol

nonyl alcohol

nonyl acetate

lauryl bromide
dihexylamine
triethyleneglycol monobutyl
ether

dimethoxy tetraglycol
sodium cyanide

2,2 4-trimethyl-1,3-
pentanediol

sodium bicarbonate

oxalic acid

vanillin
2-methyl-1,3-pentanediol
gallic acid

hydroquinone monomethyl
ether
dimethylbenzylcarbinyl acetate
butyl ricinoleate

potassium cyanide
ethylenimine

ethyleneimine

p-phenetidine
1,2-dichloroethylene
cyanamide
3-aminopropanol
methylcyclohexane
cyclobutane
cyclopentane
cycloheptane

methyl parathion
bis(2-ethylhexyl) phosphoric
acid

potassium bicarbonate
benzedrine

lead acetate

hydrazine

diazomethane
ethyl fluoride
cyanoacetic acid
2,3-butanedione
cyanogen

fluorobenzene
allene

carbon oxysulfide
2,2-dimethylpropane
neopentane

NFPA
Doc. No.

49, 325,
491
325
325
497
325
325
325
325

325
49, 491
325

491
49, 491
491
325
491
325

325

325

49, 491

49, 325,
491, 497

49, 325,
491, 497

325
497
325
325
497
325
325
325
491
325

491
325
491

49, 325,
491, 497

491
325
49, 491
325

49, 325,
491

325
491
325
325, 497
325, 497



CAS #

464-06-2
464-45-9
(I-borneol)
507-70-0
(d-borneol)
471-34-1
473-55-2
479-45-8
488-23-3

493-02-7
496-03-7
496-11-7
497-19-8
503-17-3
503-74-2
504-20-1
504-60-9

504-63-2
506-64-9
506-65-0
506-68-3
506-78-5
506-93-4

506-96-7
507-20-0
507-25-5
509-14-8
513-35-9
513-36-0
513-42-8
513-53-1
513-85-9
513-92-8
517-259
519-73-3
520-45-6
526-73-8
527-53-7

528-29-0
532-27-4
534-15-6
534-22-5
538-68-1
538-93-2
539-90-2
540-18-1
540-54-5
540-59-0

540-67-0

NFPA

CHEMICAL Doc. No.
2,2,3-trimethylbutane 325
borneol 325
calcium carbonate 491
pinane 325
tetryl 491
1,2,3,4-tetramethylbenzene, 325
95%
decahydronaphthalene-trans 325
butyraldol 325
indan 325
sodium carbonate 491
2-butyne 325
isopentanoic acid 325
phorone 325
1,3-pentadiene (mixture of cis 325
and trans isomers)
trimethylene glycol 325
silver cyanide 491
gold cyanide 491
cyanogen bromide 49
cyanogen iodide 491
guanidine nitrate (self- 491
reactive)
acetyl bromide 491
tert-butyl chloride 325
carbon tetraiodide 491
tetranitromethane 491
2-methyl-2-butene 325
isobutyl chloride 325
methallyl alcohol 325
2-butanethiol 325
2,3-butanediol 325
tetraiodoethylene 491
nitroform, trinitromethane 491
triphenylmethane 325
dehydroacetic acid 325
1,2,3-trimethylbenzene 325
1,2,3,5-tetramethylbenzene, 325
85.5%
dinitrobenzenes 49, 325
chloroacetophenone 325
methyl formal 497
2-methylfuran 325
amylbenzene 325
isobutylbenzene 325
isobutyl butyrate 325
amyl butyrate 325
1-chloropropane 325
dichloroethylene 49, 325,
491
ethyl methyl ether 49, 325,
491

73

CAS #

540-84-1
540-88-5
541-41-3
541-85-5
542-18-7
542-55-2
542-58-5
542-59-6
542-75-6
542-76-7
542-88-1

543-49-7
543-59-9
544-10-5
544-76-3
544-92-3
547-64-8
554-12-1
554-13-2
555-10-2
557-05-1
557-18-6
557-19-7
557-20-0

557-21-1
557-31-3
557-40-4
557-98-2
558-13-4
563-43-9
563-45-1
563-46-2

563-47-3
563-79-1
565-59-3
577-92-4
578-54-1
583-59-5
583-60-8
584-02-1
584-03-2
584-08-7
584-84-9
589-34-4
589-38-8
589-82-2
589-90-2
589-91-3
589-92-4
590-01-2

NFPA

CHEMICAL Doc. No.
methyl ethyl ether 49, 325,

491
2,2 4-trimethylpentane 325
acetic acid-tert.-butyl ester 497
ethyl chloroformate 49, 325
ethyl sec-amyl ketone 497
cyclohexyl chloride 325
isobutyl formate 325
2-chloroethyl acetate 325
ethylene glycol acetate 325
dichloropropene 49, 325
3-chloropropionitrile 325
dichlorodimethyl ether, 49
symmetrical
2-heptanol 325
amyl chloride 325
1-chlorohexane 325
hexadecane 325
cuprous cyanide 491
methyl lactate 325
methyl propionate 325
lithium carbonate 491
B-phellandrene 325
zinc stearate 325
diethylmagnesium 491
nickel cyanide 491
diethylzinc 49, 325,

491
zinc cyanide 49, 491
ethyl propenyl ether 325
allyl ether 325
2-chloropropylene 325
carbon tetrabromide 491
ethylaluminum dichloride 325 -
3-methyl-1-butene 325 1::
2-methyl-1-butene (technical 325 -
grade)
methallyl chloride 325
2,3-dimethyl-2-butene 325 -
2,3-dimethylpentane 325
4-tert-butyl-2-phenylphenol 325
o-ethylaniline 325
2-methylcyclohexanol 325
methylcyclohexanone 325, 497
3-pentanol 325
1,2-butanediol 325
potassium carbonate 491
toluene diisocyanate 49
3-methylhexane 325, 497
3-hexanone 325
3-heptanol 325
1,4-dimethylcyclohexane 325
4-methylcyclohexanol 325
4-methylcyclohexanone 491
butyl propionate 325



CAS #

590-18-1
590-21-6
590-86-3
590-88-5
591-23-1
591-479
591-51-5
591-60-6
591-62-8
591-76-4
591-78-6

591-87-7
591-97-9
592-01-8
592-04-1
592-05-2
592-27-8
592-41-6
592-45-0
592-84-7
593-08-8
593-45-3
593-60-2
593-88-4
594-09-2
594-10-5
594-27-4
594-36-5
594-71-8
594-72-9
595-90-4
598-63-0
598-78-7
598-92-5
598-96-9
600-25-9
600-36-2
603-35-0
611-14-3
612-00-0
613-29-6
614-45-9

616-23-9
616-29-5
616-38-6

616-45-5
617-51-6
617-75-4
617-89-0
620-14-4
621-77-2

CHEMICAL

2-butene-cis
1-chloropropylene
isopentaldehyde
1,3-butanediamine
3-methylcyclohexanol
4-methylcyclohexene
phenyl lithium

butyl acetoacetate
n-butylurethane
isoheptane

methyl butyl ketone
2-hexanone

allyl acetate

1-crotyl chloride
calcium cyanide
mercury cyanide

lead cyanide

isooctane

hexene

1,4-hexadiene

butyl formate

methyl undecyl ketone
octadecane

vinyl bromide
trimethylarsine
trimethylphosphine
trimethylstibine
tetramethyl tin
tert-amyl chloride
2-chloro-2-nitropropane
1,1-dichloro-1-nitroethane
tetraphenyl tin

lead carbonate
a-chloropropionic acid
1-chloro-1-nitroethane
3,4,4-trimethyl-2-pentene
1-chloro-1-nitropropane
2,4-dimethyl-3-pentanol
triphenylphosphorus
o-ethyltoluene
1,1-diphenylethane (uns)
n,n-dibutylaniline
tert-butyl perbenzoate
t-butyl peroxybenzoate
2,3-dichloro-1-propanol
1,3-diamino-2-propanol
dimethylcarbonate
methyl carbonate
2-pyrrolidone

isopropyl lactate
triethlyarsine
furfurylamine
m-ethyltoluene
tripentylamine

NFPA
Doc. No.

325
325
325
325
325
325
491
325
325
325
325, 497
325, 497
325
325
49
49, 491
491
325
325, 497
325
325
325
325
325
491
491
491
325
325
325
325, 497
325
491
325
325
325
325
325
325
325
325
325
325, 491
325, 491
325
325
49
325
325
325
491
325
325
49, 325

74

CAS #

621-78-3
622-08-2

622-40-2

622-45-7
622-86-6
622-96-8
623-17-6
623-42-7
623-70-1
623-91-6
624-29-3
624-48-6
624-54-4
624-64-6
624-83-9

625-30-9
625-50-3
625-55-8
625-58-1
625-86-5
626-23-3
626-38-0
627-13-4

627-19-0
627-20-3
627-27-0
627-53-2
627-54-3

628-32-0
628-37-5
628-61-5
628-63-7
628-68-2
628-76-2
628-81-9
628-89-7
629-14-1
629-15-2
629-59-4
629-82-3
629-92-5
630-08-0

631-61-8
636-09-9
638-17-5
638-49-3
638-56-2

645-62-5

CHEMICAL

triamyl borate

ethylene glycol monobenzyl
ether

4-(2-hydroxyethyl)
morpholine
cyclohexyl acetate
B-chlorophenetole
p-ethyltoluene
furfuryl acetate
methyl butyrate
ethyl crotonate
diethyl fumarate
1,4-dimethylcyclohexane-cis
dimethyl maleate
amyl propionate
2-butene-trans
methyl isocyanate

sec-amylamine
n-ethylacetamide
isopropyl formate
ethyl nitrate
2,5-dimethylfuran
di-sec-butylamine
sec-amyl acetate
propyl nitrate

l-pentyne

-amylene-cis

vinyl ethyl alcohol

diethyl selenide

diethyl telluride

tellurium diethyl

ethyl propyl ether

diethyl peroxide

octyl chloride

amyl acetate

diethylene glycol diacetate
1,5-dichloropentane

ethyl butyl ether

diglycol chlorohydrin
ethylene glycol diethyl ether
1,2-ethanediol diformate
tetradecane

dioctyl ether

nonadecane

carbon monoxide

ammonium acetate
diethyl terephthalate
thialdine

amyl formate

bis[2-(2-chloroethoxy) ethyl]
ether

2-ethyl-3-propylacrolein

NFPA
Doc. No.

325
325

325

325
325
325
325
325
325
325
325
325
325
325

49, 325,
497
325
325

49, 325
325
325
325
325, 497

49, 325,
497

325
325
325
325

49, 491
49, 491
325
325
325
325, 497
325
325
325
325
325
325
325
325
325

49, 325,
491, 497

491
325
325
325
325

325, 497



CAS #

646-04-8
674-82-8

681-84-5
684-93-5
688-74-4
689-97-4
691-37-2
692-42-2
693-65-2
696-29-7
702-03-4

717-74-8
719-79-9
760-21-4
763-29-1
772-54-3
777-37-7

782-44-7
814-78-8
818-61-1
821-089
821-55-6
822-06-0
827-52-1
865-47-4
869-29-4
871-27-2
872-05-9
872-10-6
872-50-4
877-44-1
917-54-4
926-56-7
926-57-8
1926-65-8
©927-07-1
~927-80-0
~928-45-0
-928-55-2
1928-96-1
2930-02-9
1930-22-3
930-68-7
939-48-0
955-50-1
998-40-3
999-61-1
999-97-3
1002-16-0
1071-26-7
1081-77-2

CHEMICAL

-amylene-trans
diketene

tetramethoxysilane
n-methyl-n-nitroso urea
tri-n-butyl borate

vinyl acetylene
4-methyl-1-pentene
diethylarsine

amyl ether
isopropylcyclohexane
n-(2-cyanoethyl)
cyclohexylamine
triisopropylbenzene
1,1-diphenylbutane
2-ethyl-1-butene
2-methyl-1-pentene
n-benzyldiethylamine
2-chloro-5-
nitrobenzotrifluoride
oxygen (liquid)

methyl isopropenyl ketone
2-hydroxyethyl acrylate
divinyl acetylene

methyl heptyl ketone
hexamethylene diisocyanate
cyclohexylbenzene
potassium tert.-butoxide
allylidene diacetate
diethylaluminum hydride
decene

amyl sulfides (mixed)
1-methyl-2-pyrrolidinone
1,2,4-triethylbenzene
methyl lithium
4-methyl-1,3-pentadiene
1,3-dichloro-2-butene
vinyl isopropyl ether
tert-butyl peroxypivalate
ethoxyacetylene

butyl nitrate

propenyl ethyl ether
3-hexenol-cis

vinyl octadecyl ether
butadiene monoxide
cyclohexenone
isopropyl benzoate
o-dichlorobenzene
tributylphosphine
propylene glycol acrylate
hexamethyldisilazane
amyl nitrate
3,3-dimethylheptane
nonylbenzene

NFPA
Doc. No.

325

49, 325,
491

49

491
325

49, 325
325
491
325
325
325

325
325
325
325
325
325

491
325
325
325
325
491
325
491
325
325
325, 497
325
325
325
491
325
325
325
325
325
325
325
325
325
325
325
325
497
325, 491
325
49
49, 325
497
325

75

CAS #

1118-58-7
1119-49-9
1120214
1122-60-7
1126-78-9
1126-79-0
1191-15-7
1195-42-2
1254-78-0
1271-19-8
1299-86-1
1300-21-6
1302-30-3
1303-00-0
1303-28-2

1303-32-8
1303-33-9
1304-28-5
1304-29-6
1304-56-9
1304-76-3
1305-62-0
1305-78-8
1305-79-9
1305-99-3
1306-19-0
1306-23-6
1309-42-8
1309-48-4
1309-60-0
1310-58-3
1310-73-2
1312-73-8
1312-81-8
1313-13-9
1313-59-3

1313-60-6
1313-82-2
1313-99-1
1314-13-2
1314-22-3
1314-32-5
1314-34-7
1314-35-8
1314-56-3
1314-62-1
1314-80-3
1314-84-7
1314-87-0
1314-98-3
1315-04-4
1317-33-5

CHEMICAL

2-methyl-1,3-pentadiene
n-butyl acetamide
hendecane
nitrocyclohexane
n-butylaniline

butyl phenyl ether
diisobutylaluminum hydride
isopropylcyclohexylamine
phenyl didecyl phosphite
titanium dichloride
aluminum carbide
1,1-dichloroethane
lithium aluminum hydride
gallium arsenide

arsenic pentoxide
arsenic oxide

arsenic disulfide

arsenic trisulfide

barium oxide

barium peroxide
beryllium oxide

bismuth trioxide

calcium hydroxide
calcium oxide

calcium peroxide
calcium phosphide
cadmium oxide
cadmium sulfide
magnesium hydroxide
magnesium oxide

lead dioxide

potassium hydroxide
sodium hydroxide
potassium sulfide, anhydrous
lanthanum oxide
manganese dioxide
sodium monoxide, sodium
oxide

sodium peroxide

sodium sulfide, anhydrous
nickel monoxide

zinc oxide

zinc peroxide

thallic oxide

vanadium sesquioxide
tungsten trioxide
phosphorus pentoxide
vanadium pentoxide
phosphorus pentasulfide
zinc phosphide

lead sulfide

zinc sulfide

antimony sulfide
molybdenum trioxide

NFPA
Doc. No.

395
395
395
395
395
395
395
395
395
491
491
497
49, 491
49
49, 491
49, 491
491
49, 491
491
491
491
491
491
49, 491
491
491
491
491
491
491
491
49, 491
49, 491
49
491
491
491

49, 491
49

491
491
491
491
491
491
491
491

49, 491
49, 491
491
491

49, 491
491



CAS #

1317-35-7
1317-36-8
1317-37-9
1317-38-0
1317-40-4
1317-65-3
1319-77-3
1319-77-3

all isomers
meta 108-39-4
ortho 95-48-7
para 106-44-5

1320-01-0
1320-21-4
1321-60-4
1321-74-0
1327-53-3
1330-20-7
1331-11-9
1332-37-2
1333-13-7
1333-74-0

1333-82-0

1335-31-5
1336-21-6
1336-36-3
1344-08-7
1344-09-8
1344-28-1
1344-43-0
1344-48-5
1344-57-6
1345-04-6
1401-55-4
1445-79-0
1459-93-4
1467-79-4
1559-35-9

1563-90-2
1569-69-3
1590-87-0
1609-19-4
1634-04-4
1638-16-0
1640-89-7
1653-19-6
1656-63-9
1663-35-0
1678-91-7
1678-92-8
1678939
1696-20-4

NFPA

CHEMICAL Doc. No.
trimanganese tetroxide 491
lead oxide 491
ferrous sulfide 491
cupric oxide 491
cupric sulfide 491
limestone (crushed) 491
cresol 491, 497
cresols (o-, m-, p-) 49
amyl toluene 325
amyl xylyl ether 325
trimethylcyclohexanol 325
divinylbenzene 49, 325
arsenic trioxide 49, 491
xylene 497
3-ethoxypropionic acid 325
iron oxide 491
tert-butyl-m-cresol 325
hydrogen 49, 325,
491, 497
chromic acid, solid 49, 491
chromic anhydride 49,491
mercuric cyanide oxide 491
ammonium hydroxide 491
polychlorinated biphenyls 49
sodium polysulfide 491
sodium silicate 491
aluminum oxide 491
manganous oxide 491
mercuric sulfide 491
uranium dioxide 491
antimony trisulfide 491
tannic acid 325
trimethylgallium 491
dimethylisophthalate 325
dimethylcyanamide 325
ethylene glycol ethylhexyl 325
ether
n,n-dibutylacetamide 325
cyclohexanethiol 325
disilane (silicoethane) 491
chlorodiethyl silane 49
methyl tertiary butyl ether 497
tripropylene glycol 325
ethylcyclopentane 325
2,3-dichlorobutadiene-1,3 325
trilauryl trithiophosphite 325
vinyl 2-methoxyethyl ether 325
ethylcyclohexane 325
propylcyclohexane 325
butylcyclohexane 325
n-acetyl morpholine 325

76

CAS #

1762-95-4
1789-58-8
2016-57-1
2049-92-5
2050-08-0
2050-24-0
2050-60-4
2050-92-2
2084-18-6
2100-42-7
2109-64-0
2156-96-9
2160-93-2
2202-98-4
2216-32-2
2216-33-3
2216-34-4
2235-46-3
2244-21-5

2425-66-3
2426-54-2
2437-56-1
2449-49-2

2456-28-2
2487-90-3
2517-43-3
2541-75-5
2551-62-4
2568-90-3
2681-529
2696-92-6
2806-85-1
2825-83-4

2842-38-8

2867-47-2

2893-78-9

2915-57-3
2917-26-2
2935-44-6
2937-50-0
2999-74-8
3037-72-7

3081-14-9

3121-61-7
3126-90-7
3132-64-7
3178-22-1

NFPA
CHEMICAL Doc. No.
ammonium thiocyanate 491
ethyl dichlorosilane 325
decylamine 325
p-tert-amylaniline 325
amyl salicylate 325
1-methyl-3,5-diethylbenzene 325
dibutyl oxalate 325
diamylamine 49, 325
3-methyl-2-butanethiol 325
2,5-dimethoxychlorobenzene 325
dibutylisopropanolamine 325
decyl acrylate 325
tert-butyldiethanolamine 325
diethylene glycol phthalate 325
2-methyloctane 497
3-methyloctane 497
4-methyloctane 497
n,n-diethylacetoacetamide 325
potassium dichloro-s- 49
triazinetrione
1-chloro-1-nitropropane 497
2-(diethylamino)ethyl acrylate 325
n-tridecene 497
a-methylbenzyl dimethyl 325
amine
didecyl ether 325
trimethoxysilane 49
3-methoxybutanol 325
heptadecanol 325
sulfur hexafluoride 491
dibutoxymethane 325
sodium hypochlorite 491
nitrosyl chloride 491
3-ethoxypropanal 325
endo-tetrahydrodicyclopenta- 325
diene
n-(2-hydroxyethyl) 325
cyclohexylamine
2-(dimethylamino)ethyl 325
methacrylate
sodium dichloro-s- 49
triazinetrione dihydrate
bis(2-ethylhexyl) succinate 325
tert-hexadecanethiol 325
2,5-hexanediol 325
allyl chloroformate 49, 325
dimethylmagnesium 491
silane, (4-aminobutyl)- 49
diethoxymethyl
n,nl-bis-(1,4-dimethylpentyl) 325
p-phenylenediamine
2-methoxyethyl acrylate 325
dibutyl isophthalate 325
epichlorohydrin 497
tert-butylcyclohexane 325



CAS #

3221-61-2
3251-23-8
3268-49-3

3312-60-5

3352-87-2
3452-97-9
3522-94-9
3583-47-9
3610-27-3
3724-65-0
3775-90-4

3917-15-5
4016-14-2
4050-45-7 (trans)
4098-71-9
4109-96-0

4170-30-3

4292-92-6
4324-38-3
4435-53-4
4439-24-1

4461-41-0
4784-77-4
4786-20-3
4806-61-5
4904-61-4
5329-14-6
5332-73-0
5392-40-5
5419-55-6
5459-93-8
5743-97-5
5881-17-4
5894-60-0
6032-29-7
6095-42-7
6100-20-5
6117-91-5
6382-13-4
6484-52-2
6531-86-8
6812-78-8
6842-15-5
6920-22-5
7085-85-0
7397-62-8
73513-42-5

CHEMICAL

2-methyloctane

cupric nitrate

3-methyl
mercaptopropionaldehyde
n-(3-aminopropyl)
cyclohexylamine
n,n-diethyllauramide
3,5,5-trimethylhexanol
2,2,5-trimethylhexane
n-butane
methoxytriglycol acetate
crotonic acid

tert-butylaminoethyl
methacrylate

potassium chlorate
vinyl allyl ether
isopropyl glycidyl ether
2-hexene

isophorone diisocyanate
dichlorosilane

crotonaldehyde

amylcyclohexane
3-ethoxypropionic acid
3-methoxybutyl acetate

ethylene glycol monoisobutyl
ether

2-chlorobutene-2
1-crotyl bromide
crotononitrile
ethylcyclobutane
1,5,9-cyclododecatriene
sulfamic acid
3-methoxypropylamine
citral

triisopropyl borate
n-ethylcyclohexylamine
perhydrophenanthrene
3-ethyloctane
hexadecyltrichlorosilane
sec-amyl alcohol
trihexyl phosphite
potassium tetroxide
crotonyl alcohol

amyl stearate
ammonium nitrate
cyclohexylcyclohexanol
rhodinol

dodecene

hexylene glycol
2-cyanoethyl acrylate
butyl glycolate

isohexane (mixture of hexane
isomers)

NFPA

Doc. No.

49,

497
491
325

325

325
325
325
497
325
325
325

491
325
497
325

49

49, 325,

491

49, 325,

491,

49,

497
325
325
325
325

325
325
325
325
325
491
325
325
325
325
325
325
325
325
325
491
325
325
491
325
325
497
325
325
325
325

CAS #

7429-90-5
7439-88-5
7439-89-6
7439-91-0
7439-92-1
7439-93-2
7439-94-3
7439-95-4
7439-96-5
7439-97-6
7439-98-7
7440-00-8
7440-02-0
7440-03-0
7440-04-2
7440-05-3
7440-06-4
7440-09-7
7440-10-0
7440-15-5
7440-16-6
7440-17-7
7440-18-8
7440-19-9
7440-21-3
7440-22-4
7440-23-5
7440-25-7
7440-27-9
7440-28-0
7440-29-1
'7440-30-4
7440-31-5
7440-32-6
7440-33-7
7440-36-0
7440-38-2
7440-41-7
7440-42-8
7440-43-9
7440-44-0
7440-45-1
7440-46-2
7440-47-3
'7440-48-4
7440-50-8
7440-52-0
7440-53-1
7440-54-2
7440-56-4
7440-57-5
'7440-60-0
7440-62-2
7440-66-6
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CHEMICAL

aluminum powder, uncoated
iridium
iron
lanthanum
lead
lithium
lutetium
magnesium
manganese
mercury
molybdenum
neodymium
nickel
niobium (columbium)
osmium
palladium
platinum
potassium
praseodymium
rhenium
rhodium
rubidium
ruthenium
samarium
silicon
silver
sodium
tantalum pentoxide
terbium
thallium
thorium
thulium

tin
titanium
tungsten
antimony
arsenic
beryllium
boron
cadmium
carbon
cerium
cesium
chromium
cobalt
copper
erbium
europium
gadolinium
germanium
gold
holmium
vanadium
zinc

NFPA

Doc. No.

49,

49,

49,

49,

49,

49
491
491
491
491
491
491
491
491
491
491
491
491
491
491
491
491
491
491
491
491
491
491
491
491
491

49
491
491
491
491
491
491
491
491
491
491
491
491
491
491
491
491
491
491
491
491
491
491
491
491
491
491
491



CAS #

7440-70-2
7440-74-6
7446-09-05
7446-11-9
7446-14-2
7446-70-0
7447-39-4
7447-40-7
7447-41-8
7487-94-7
7521-80-4
7546-30-7
7550-45-0
7553-56-2
7568-93-6

7572-29-4
7580-67-8
7581-97-7
7601-89-0
7601-90-3
7616-94-6
7631-86-9
7631-99-4
7632-00-0
7632-51-1
7646-69-7
7646-78-8
7646-85-7
7647-01-0

7647-14-5
7647-15-6
7647-17-8
7647-18-9

7664-38-2
7664-39-3

7664-41-7

7664-93-9
7673-09-8
7681-11-0
7681-49-4
7681-53-0
7681-55-2
7681-82-5
7688-21-3
7693-27-8
7697-37-2
7704-34-9

7704-99-6

CHEMICAL

calcium

indium

sulfur dioxide

sulfur trioxide

lead sulfate
aluminum chloride
cupric chloride
potassium chloride
lithium chloride
mercuric chloride
butyl trichlorosilane
mercurous chloride
titanium tetrachloride
iodine
(m-aminophenyl) methyl
carbinol
dichloracetylene
lithium hydride
2.3-dichlorobutane
sodium perchlorate
perchloric acid
perchloryl fluoride
silica (silica dioxide)
sodium nitrate
sodium nitrite
vanadium tetrachloride
sodium hydride
stannic chloride

zinc chloride
hydrogen chloride
hydrochloric acid
sodium chloride
sodium bromide
cesium chloride
antimony pentachloride,
liquid

antimonyl chloride
phosphoric acid

hydrogen fluoride, anhydrous

hydrofluoric acid
ammonia

sulfuric acid
trichloromelamine
potassium iodide
sodium fluoride
sodium hypophosphite
sodium iodate
sodium iodide
2-hexene-cis
magnesium hydride
nitric acid

sulfur

zirconium dihydride

NFPA
Doc. No.

49, 491
491
49, 491
491
491
49, 491
491
491
491
491
395
491
49, 491
491
395

491
49, 491
395
491
49, 491
491
491
491
491
49
49, 491
49, 491
491
49, 491
49,491
491
491
491
49, 491

49, 491

49
49, 491
49, 491

49, 325,
491, 497

49, 491
491
491

49
491
491
491
395
491
49, 491

49, 325,
491

491

78

CAS #

7718-54-9
7719-09-7
7719-12-2
7722-64-7
7722-76-1

7722-84-1
7722-86-3

7723-14-0
7726-95-6
7727-21-1
7727-379
7727-43-7
7727-54-0
7757-79-1
7757-82-6
7758-01-2
7758-02-3
7758-05-6
7758-09-0
7758-19-2
7758-89-6
7758-94-3
775897-6
7758-98-7
7761-88-8
7772987
7772-99-8
7773-01-5
7774-29-0
7775-09-9
7775146
7778509
7778-54-3
7778747
7778-80-5
7779-88-6
7782-39-0
7782-41-4
7782-42-5
7782-44-7
7782-49-2
7782-50-5
7782-65-2
7782-78-7
7782-89-0
7782-92-5
7783-06-4
7783-07-5
7783-18-8
7783-20-2
7783-46-2
7783-49-5

CHEMICAL

nickel chloride

thionyl chloride
phosphorus trichloride
potassium permanganate
ammonium phosphate,

monoammonium phosphate

hydrogen peroxide

permonosulfuric acid (caro’s

acid)

phosphorus
bromine

potassium persulfate
nitrogen

barium sulfate
ammonium persulfate
potassium nitrate
sodium sulfate
potassium bromate
potassium bromide
potassium iodate
potassium nitrite
sodium chlorite
cuprous chloride
ferrous chloride
lead chromate
cupric sulfate

silver nitrate

sodium thiosulfate
stannous chloride
manganous chloride
mercuric iodide
sodium chlorate
sodium hydrosulfite
potassium dichromate
calcium hypochlorite
potassium perchlorate
potassium sulfate
zinc nitrate
deuterium

fluorine

graphite

oxygen

selenium

chlorine

germane
nitrosylsulfuric acid
lithium amide
sodium amide
hydrogen sulfide
hydrogen selenide
ammonium thiosulfate
ammonium sulfate
lead fluoride

zinc fluoride

NFPA
Doc. No.

491
49, 491
49, 491

491

491

49, 491
491

49, 491
49, 491
491
49, 491
491
491
491
491
491
491
491
491
49, 491
491
491
491
491
491
491
491
491
491
491
49, 491
491
49, 491
491
491
491
395
49, 491
491
49, 491
491
49, 491
49, 491
491
491
491
49, 491
491
491
491
491
491



CAS #

7783-54-2
7783-55-3
7783-61-1
7783-66-6
7783-70-2
7783-90-6
7783-93-9
7783-95-1
7783-96-2
7784-18-1
7784-21-6
7784-34-1
7784-36-3
7784-42-1
7784-45-4
7786-30-3
7787-60-2
7787-70-4
7787-71-5
7789-09-5
7789-23-3
7789-30-2
7789-33-5
7789-38-0
7789-40-4
7789-42-6
7789-45-9
7789-47-1
7789-60-8
7789-61-9
7789-67-5
7789-78-8
7789-79-9
7790-33-2
7790-44-5
7790-47-8
7790-79-6
7790-80-9
7790-89-8
7790-91-2
7790-93-4
7790-94-5

7790-98-9
7791-10-8
7791-11-9
7791-12-0
7791-21-1
7791-23-3
7791-25-5
7803-49-8

7803-51-2

CHEMICAL

nitrogen trifluoride
phosphorus trifluoride
silicon tetrafluoride
iodine pentafluoride
antimony pentafluoride
silver chloride

silver perchlorate
silver fluoride

silver iodide
aluminum fluoride
aluminum hydride
arsenic trichloride
arsenic pentafluoride
arsine

arsenic triiodide
magnesium chloride
bismuth trichloride
cuprous bromide
bromine trifluoride
ammonium dichromate
potassium fluoride
bromine pentafluoride
iodine monobromide
sodium bromate
thallous bromide
cadmium bromide
cupric bromide
mercuric bromide
phosphorus tribromide
antimony tribromide
stannic bromide
calcium hydride
calcium hypophosphite
manganous iodide
antimony triiodide
stannic iodide
cadmium fluoride
cadmium iodide
chlorine monofluoride
chlorine trifluoride
chloric acid
chlorosulfonic acid
chlorosulfuric acid
ammonium perchlorate
strontium chlorate
rubidium chloride
thallous chloride
chlorine monoxide
selenium oxychloride
sulfuryl chloride
hydroxylamine

phosphine

NFPA
Doc. No.

491
491
49
491
49, 491
491
491
491
491
491
491
49, 491
49
49, 491
491
491
491
491
49, 491
49, 491
491
49, 491
491
491
491
491
491
491
49, 491
491
491
491
491
491
491
491
491
491
491
49, 491
491
49, 491
49, 491
49, 491
491
491
491
395, 491
491
49, 491
49, 395,
491
49, 395,
491
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CAS #

7803-52-3
7803-62-5

8000-41-7
8001-20-5
8001-22-7
8001-25-0
8001-26-1
8001-29-4
8001-30-7
8001-31-8
8001-58-9
8001-69-2
8001-78-3
8001-79-4
8002-13-9
8002-16-2
8002-24-2
8002-33-3
8002-50-4
8002-64-0
8002-74-2
8002-75-3
8006-14-2
8006-20-0
8006-54-0
8006-61-9
8006-64-2
8007-45-2
8008-20-6
8008-51-3
8008-74-0
8011-48-1
8012-95-1
8015-86-9
8016-28-2

8021-65-4
8023-79-8
8030-30-6
8032-32-4
8052-41-3
8052-42-4
9002-84-0

9002-88-4
9002-89-5
9002-92-0
9003-07-0
9003-27-4
9003-35-4
9004-34-6
9004-70-0
9005-90-7

CHEMICAL
stibine

silane

terpineol

tung oil

soy bean oil

olive oil

linseed oil
cottonseed oil
corn oil
cocoanut oil
creosote oil

cod liver oil
castor oil (hydrogenated)
castor oil
rapeseed oil

rosin oil

sperm oil no. 1
turkey red oil
menhaden oil
neatsfoot oil

wax, paraffin
palm oil

gas, natural

gas, producer
lanolin

gasoline
turpentine

coal tar pitch

fuel oil no. 1
camphor oil
sesame oil

pine tar

mineral oil
carnauba wax
lard oil (commercial or
animal)

wax, ozocerite
palm kernel oil
naphtha (coal tar)
naphtha vim. & p.
stoddard solvent
asphalt

polytetrafluoroethylene, teflon
(polytetrafluoroethylene)

polyethylene

polyvinyl alcohol
polyoxyethylene lauryl ether
polypropylene
polyisobutylene
phenol-formaldehyde resin
cellulose

collodion

turpentine

325,

325,

491
325
325
491
491
491
491
325
325



NFPA NFPA

CAS # CHEMICAL Doc. No. CAS # CHEMICAL Doc. No.
9006-04-6 rubber 491 10486-19-8 tridecanal 491
9010-98-4 neoprene 491 10544-72-6 nitrogen peroxide, nitrogen 491
9011-14-7 lucite, methyl methacrylate 491 tetroxide

polymer 10544-73-7 nitrogen trioxide 491
9011-17-0 viton a 491 10545-99-0 sulfur chloride 325, 491
10022-31-8 barium nitrate 491 10588-01-9 sodium dichromate 491
10024-97-2 nitrous oxide 491 11031-45-1 santalol 325
10025-67-9 sulfur chlorides 49, 491 11071-47-9 isooctenes 325
10025-67-9 sulfur dichloride 325 11104-28-2 polychlorinated biphenyl 491
10025-73-7 chromic chloride 49 11113-50-1 boric acid 491
10025-78-2 trichlorosilane 49, 325 11135-81-2 potassium-sodium alloys 49, 491
10025-85-1 nitrogen trichloride 491 sodium-potassium alloy 49, 491
10025-87-3 phosphorus oxychloride 49, 491 12013-56-8 calcium silicide 491

phosphoryl chloride 49, 491 12013-82-0 calcium nitride 491
10025-91-9 antimony trichloride 491 12027-06-4 ammonium iodide 491
10026—04—7 silicon tetrachloride 49, 491 12029-98-0 iodine pentoxide 491
10026-1 1-6 zirconium tetrachloride 49, 491 12030-88-5 potassium superoxide 491
10026-13-8 phosphorus pentachloride 49, 491 12033-89-5 silicon nitride 491
10028-15-6 ozone 491 12039-13-3 titanium disulfide 491
10028—18—9 nickel fluoride 491 12057-74-8 magnesium phosphide 491
10031-87-5 2-ethylbutyl acetate 325 12058-85-4 sodium phosphide 491
1Q084-81-8 magnesium perchlorate 491 12063-98-8 gallium phosphide 49
10034-85-2 hydriodic acid, solution 49, 491 12070-08-5 titanium carbide 491
10035-10-6 hydrogen bromide 49, 491 12070-12-1 tungsten carbide 491
10038-98-9 germanium tetrachloride 491 12070-14-3 zirconium carbide 491
10043-11-5 boron nitride 491 12071-33-9 uranium dicarbide 491
10043-35-3 boric acid 491 12075-68-2 ethylaluminum sesquichloride 325, 491
10043-52-4 calcium chloride 491 trichlorotriethyldialuminum 325, 491
10045-94-0 mercuric nitrate 491 12124-97-9 ammonium bromide 491
10049-04-4 chlorine dioxide 491 12125-01-8 ammonium fluoride 49
10061-02-6 1,3-dichloropropene 497 12125-02-9 ammonium chloride 491
10097-28-6 silicon monoxide 491 12136-45-7 potassium oxide 491
10099-70-4 diisopropyl maleate 325 12164-94-2 ammonium azide 491
10099-71-5 diamyl maleate 325 12263-85-3 methylaluminum 325
10099-74-8 lead nitrate 491 sesquibromide
10102-43-9 nitric oxide 491 12504-16-4 strontium phosphide 491
10102-44-0 nitrogen dioxide 491 12542-85-7 methylaluminum 325
10108-56-2 n-butylcyclohexylamine 395 sesquichloride
10108-64-2 cadmium chloride 491 12674-11-2 pOlyChl(?rmate.d biphenyl 491
10187-74-3 calcium chlorate 491 12771-08-3 sulfur dlchlorlde- - ' 325
10139-47-6 Jinc iodide 491 13057-78-8 rarl(i)élochloro-s- triazinetrione 49
10217-52-4 hydrazine hydrate 491 13360-63-9 ethylbutylamine 325
10294-33-4 boron tr%brom.lde 49, 491 13494-46.9 lead azide 491
10294545 boron trichloride 491 13444-85-4 nitrogen iodide, nitrogen 491
10308-82-4 aminoguanidine nitrate 491 triiodide
10326-21-3 magnesium chlorate 491 13446-10-1 ammonium permanganate 49, 491
10361-29-2 ammonimum carbonate 491 13450-90-3 gallium trichloride 49
10361-37-2 barium chloride 491 18462-88-9 nickel bromide 491
10361-95-2 zine chlorate 491 13463-39-3 nickel carbonyl 49, 325,
10377-60-3 magnesium nitrate 491 491
10415-75-5 mercurous nitrate 491 13463-40-6 iron carbonyl 325, 491
10450-60-9 periodic acid 491 iron pentacarbonyl 325, 491
10476-85-4 strontium chloride 491 13463-67-7 titanium dixoide 491
10476-86-5 strontium iodide 491 13465-95-7 barium perchlorate 491

80



CAS #

13477-00-4
13477-09-3
13494-80-9
13637-76-8
13746-66-2
13762-51-1
13779-96-2
13818-89-8
13943-58-3
13952-84-6
13973-87-0
13981-16-3
14038-43-8
14258-49-2
14519-17-6
14674-72-7
14861-06-4
14901-07-6
14977-61-8

15117-48-3
15219-34-8
15245-44-0
15625-89-5
15829-53-5
15869-86-0
15980-15-1
16721-80-5
16853-85-3
16872-11-0
16940-66-2
16949-15-8
17014-71-0
17242-52-3
17702-41-9

18282-10-5
19287-45-7

19594-40-2
19597-69-4
19624-22-7

20548-54-3
20667-12-3
20762-60-1
20859-73-8
21109-95-5
21490-63-1
21645-51-2
21651-19-4
21908-53-2
24800-44-0
25013-15-4

CHEMICAL

barium chlorate
barium hydride
tellurium

lead perchlorate
potassium ferricyanide
potassium tetrahydroborate
sodium tetrahydroaluminate
digermane

potassium ferrocyanide
sec-butylamine
bromine azide
plutonium

ferric ferrocyanide
ammonium oxalate
magnesium bromate
calcium chlorite

vinyl crotonate
3-ionone

chromium oxychloride
chromyl chloride
plutonium

oxalyl bromide

lead styphnate

trimethylolpropane triacrylate

mercurous oxide
4-ethyloctane
1,4-thioxane

sodium bisulfide

lithium aluminum hydride
fluoboric acid

sodium tetrahydroborate
lithium tetrahydroborate
potassium peroxide
potassium amide
decaborane

stannic oxide
diborane

isobutyl heptyl ketone
lithium azide
pentaborane

calcium sulfide

silver oxide
potassium azide
aluminum phosphide
barium sulfide
2,3-butylene oxide
aluminum hydroxide
stannous oxide
mercuric oxide
tripropylene glycol
vinyl toluene

NFPA
Doc. No.

49, 491
491
491
491
491
491
491
491
491
3925
491
491
491
491
491
491
395
395

49, 491

49, 491
491
491
491
395
491
395
395
491
491

49, 491
491
491

49,491
491

49, 395,
491
491

49, 325,
491
395
491

49, 325,
491
491
491
491

49, 491
491
395
491
491
491
395

49, 325,
497

81

CAS #

25103-52-0
25103-58-6
25136-55-4
25154-52-3
25154-55-6
25167-67-3
25167-70-8

25168-05-2
25265-77-4

25321-09-9
25322-68-3
25322-69-4
25339-56-4
25340-17-4
25340-18-5
25340-18-5
25360-10-5
25377-83-7
25498-49-1

25584-83-2
25630-42-3
25640-78-2
25735-67-5
26094-13-3
26403-17-8
26444-49-5
26628-22-8
26761-40-0
26952-13-6
26952-14-7
26952-21-6
27178-16-1
27193-86-8
27193-93-7
27214-95-8
27215-95-8
27554-26-3
27846-30-6
28469-92-3
28682-72-4
28761-27-5
28983-37-1
29191-52-4
30174-58-4
30232-11-2
30525-89-4

30586-10-8
31242-93-0
31394-54-4
32280-46-9
32480-00-5

CHEMICAL

isooctanoic acid
tert-dodecyl mercaptan
dimethyldioxane
nonylphenol
o-nitrophenol

butylene

diisobutylene

chlorotoluene
2,2,4-trimethyl-1,3-
pentanediol isobutyrate
diisopropylbenzene
polyethylene glycols
polypropylene glycols
heptylene

diethyl benzene
triethylbenzene
1,2,4-triethylbenzene
tert-nonyl mercaptan
octene

tripropylene glycol methyl
ether

propylene glycol acrylate
methylcyclohexanol
2-isopropylbiphenyl
p-sec-amylphenol
butylamine oleate
isodecanoic acid

cresyl diphenyl phosphate
sodium: azide

diisodecyl phthalate
1-tetradecene
1-hexadecene

isooctyl alcohol
diisodecyl adipate
dodecyl phenol
nonylnaphthalene
nonene

nonene

diisooctyl phthalate
methylacetylene-propadiene
2,6-dichlorostyrene
2-methylbiphenyl
n-undecene
tert-tetradecyl mercaptan
o-anisidine
tert-decylmercaptan
methylcyclohexyl acetate
paraformaldehyde

dichloropentanes (mixed)
heptylene-2-trans
2,3-dimethylhexane

n,n-diethyl-1,3-butanediamine

nitromethane

NFPA
Doc. No.

325
325
325
325
491
497

325, 491,
497

325
325

325
325
325
325
497
497
325
325
497
325

325
497
325
325
325
325
325
491
325
325
325
325
325
325
325
497
325
325
497
325
325
497
325
325
325
325

49, 325,
491

325
325
497
325
491



CAS #

32749-94-3
34590-94-8

37211-05-5
38232-63-2
42350-99-2

61789-51-3
61789-97-7
63148-62-9
63231-60-7
64037-54-3
64475-85-0
64741-44-2
64742-06-9
64742-34-3
64742-88-7
65996-68-1
65996-77-2
65996-81-8

CHEMICAL

2,3-dimethylpentaldehyde
dipropylene glycol methyl

ether

nickel chloride
mercurous azide
2-chloro-4,6-di-tert-
amylphenol

cobalt naphtha
tallow
polydimethylsiloxane
wax, microcrystalline
3,4-dichlorobutene-1
petroleum ether

gas oil

mineral seal oil
straw oil

mineral spirits

gas, blast furnace
coke

gas, coke-oven

Doc. No.

325

325, 497

491
491
325

325
325
491
325
325
325
325
325
325
325
325
491
325

82

CAS #

65996-91-0
68132-21-8
68187-82-6
68334-30-5
68425-31-0
68476-26-6
68476-30-2
68476-31-3
68476-34-6
68476-85-7
68553-00-4
68605-68-5
70892-11-4
72623-85-9

73090-68-3
73090-69-4
73513-42-5

81624-04-6

CHEMICAL

coal tar light oil

perilla oil

fish oil (bisulfated mix)
diesel fuel oil no. 1-d
gasoline, casinghead
gas, oil gas

fuel oil no. 2

fuel oil no. 4

diesel fuel oil no. 2-d
liquified petroleum gas
fuel oil no. 6
menhaden oil

fuel oil no. 5
lubricating oil, mineral (c20-
c50)

tert-butyl tetralin
chloro-4-tert-amylphenol

isohexane (mixture of hexane
isomers)

n-heptene



NFPA 49
1994 Edition

Hazardous Chemicals Data



DEKA

MUHENDISLIK

Yangin Giivenlik Sistemleri
ve Ins. San. Tic. Ltd. Sti.



Copyright © 2001 NFPA, All Rights Reserved

NFPA 49

Hazardous Chemicals Data

1994 Edition, Amended 2001

This edition of NFPA 49, Hazardous Chemicals Data, was revised by NFPA Staff and the
Technical Committee on Classification and Properties of Hazardous Chemicals Data. At the
NFPA Fall Meeting held November 15-18, 1998 in Atlanta, GA, the document was withdrawn
from the National Fire Codes®, along with NFPA 325, and later NFPA 491. Many of the
recent revisions to NFPA 49, 325, and 491 were generated by the Committee with the
prompting of staff, since few if any public proposals or comments were received. The
Committee wished to note that this, coupled with concern of the speed in updating the data
(which was not possible in a 3 to 5 year cycle), were the sole reasons the documents were
withdrawn.

Origin and Development of NFPA 49

The compilation of information on hazardous chemicals was originated by the NFPA
Committee on Hazardous Chemicals and Explosives in cooperation with the American
Chemical Society. A Table of Common Hazardous Chemicals (NFPA 49) was adopted in
1928. Revisions were adopted in 1929, 1931, 1935, 1938, 1939, 1941, 1942, 1944, 1946, and
1950.

A complete revision, prepared by the Sectional Committee on Properties of Hazardous
Chemicals, was adopted in 1961 under the new title, Hazardous Chemicals Data (NFPA 49M).
Amendments were adopted in 1962, 1963, 1964, 1965, 1966, 1967, 1968, 1969, 1971, 1972,
1973, 1975, and 1991. Starting with the 1964 edition, the identifying number of Hazardous
Chemicals Data has been NFPA 49.

The 1994 edition represented a complete revision of the document. Many of the chemicals
were re-rated in accordance with the 1990 edition of NFPA 704, Standard System for the
Identification of the Fire Hazards of Materials, which contained more quantitative criteria for
the ratings. Up-to-date chemical data were used to rate the chemicals, which is easily and
more readily available in this-age of electronic databases.

New data included in this edition of the Guideare NFPA 30 /OSHA flammable and combusti-
ble liquid classifications and Chemical Abstracts Service (CAS) numbers.
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Chapter 1 General Information

1.1 Scope. The information presented in this document is
intended for use by personnel who have a basic knowledge
of the chemistry of hazardous materials. The information
contained herein offers guidance on storage and fire fighting
techniques that can be used in an emergency or in disaster
planning. It is not intended as a guide for workplace exposure
or for relative indices of toxicity.

1.2 Purpose.

1.2.1 The National Fire Protection Association Committee on
Classification and Properties of Hazardous Chemicals Data
recognizes the continuing need to provide guidance on the
hazards of chemicals to emergency personnel, safety profes-
sionals, inspection and enforcement officials, and architects,
designers, and engineers. The committee has developed this
publication to respond to needs that may not be fully met by
other publications, including material safety data sheets.

1.2.2 Chapter 2 describes the criteria used by the committee
to select the chemicals herein. Undoubtedly there are chemi-
cals meeting this criteria that have not yet been considered
by the committee. Any reader who wishes to propose a chemi-
cal for inclusion in the Fire Protection Guide to Hazardous
Materials may do so using the data sheet and instructions
provided in Appendix B. The completed data sheet should
be sent to Amy Beasley Spencer, FPG Engineer, c/o NFPA, 1
Batterymarch Park, P.O. Box 9101, Quincy, MA 02269-9101.

1.3 Definitions.

Active Metals. Examples include aluminum, beryllium,
lithium, magnesium, potassium, and sodium:

Acute Exposure. A single, short-term exposure to a haz-
ardous substance.

Allergen. A substance capable of sensitizing susceptible
individuals and thereby eliciting a dermal and/or respiratory
response (termed an allergic response); see also sensitizer.

Anemia. A condition wherein the number of red blood
cells per unit volume of blood, or the amount of hemoglobin
per red blood cell, is reduced below normal.

Anesthesia. A state characterized by loss of sensation, re-
sulting from pharmacological depression of nerve function
or from neurological disease.

Arrhythmia. Irregularity of heartbeat.

Asphyxiation. Production of asphyxia; that is, impaired or
absent exchange of oxygen and carbon dioxide in breathing.

Asthma. Bronchial asthma, a condition of the lungs in
which widespread airway narrowing occurs over short time
periods either spontaneously or caused by treatments resulting
in respiratory muscle spasm, edema of the respiratory mucosa,
or mucus in the bronchi and bronchioles; asthma may be
allergically or chemically induced.

Ataxia. Muscular incoordination in voluntary movement.

Autoignition Temperature. The minimum temperature of
asolid, liquid, or gas required to initiate or cause self-sustained
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combustion in air with no other source of ignition. Data are
apparatus- and procedure-dependent.

BLEVE (Boiling Liquid Expanding Vapor Explosion). A
type of rapid phase transition in which a liquid contained
above its atmospheric boiling point is rapidly depressurized,
causing a nearly instantaneous transition from a liquid to a
vapor with a corresponding energy release. A BLEVE is often
accompanied by a large fireball if a flammable liquid is in-
volved, since an external fire impinging on the vapor space
of a pressure vessel is a common BLEVE scenario. However,
it is not necessary for the liquid to be flammable to have a
BLEVE occur.

Boiling Point. The temperature at which the vapor pres-
sure of a liquid equals the ambient atmospheric pressure.

Bronchitis. Inflammation of the mucus membranes of the
airways known as bronchi or bronchial tubes.

Carbon Dioxide (extinguishing agent). A colorless, odor-
less, electrically nonconductive inert gas suitable for extin-
guishing fires. Commonly referred to as COq

Carboy. Alarge cylindrical container for the transportand
storage of liquids, 5-13 gallons in size, and made of glass,
plastic, metal, earthenware, clay, or stoneware and cushioned
in a special container.

Carcinogen. Substance capable of producing cancer; see
also oncogen.

Cardiovascular. Referring to the heart and blood vessel
or to the circulatory system.

Central Nervous System (CNS). The brain and spinal
cord.

Chloracne. An acne-like skin eruption induced by dermal
contact with certain chlorinated compounds.

Chronic Exposure. = A'repeated or long-term exposure to
a hazardous substance.

Coma. = State of profound unconsciousness from which an
individual cannot be roused.

Combustible. A substance that will burn.

Conjunctivitis. Inflammation of the conjunctiva, which is
the mucus membrane covering the anterior surface of the
eyeball and lining of the eyelids.

Cornea. Transparent tissue constituting the anterior sixth
of the outer wall of the eye.

Corrosive. Any solid, liquid, or gaseous substance that
burns or destructively attacks body tissues.

Cyanosis. Dark bluish or purplish coloration of skin and
mucus membrane due to insufficient oxygenation of the
blood.

Decomposition. To undergo chemical breakdown, sepa-
rating into constituent parts or elements or into simpler com-
pounds.

Defatting. Removal of fat.

Dermatitis. Skin inflammation, sometimes of allergic ori-
gin, as in contact dermatitis.

Diaphoresis. Perspiration.

Dry Chemical. A fire-extinguishing agent, usually of so-
dium bicarbonate, potassium bicarbonate, urea-based pot-
assium bicarbonate, potassium chloride, or monoammonium
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phosphate, with added particulate material supplemented by
special treatment to provide resistance to packing, resistance
to moisture absorption (caking), and proper flow capabilities.
It extinguishes a fire by interfering with the combustion reac-
tion.

Dry Powder. A powder mixture (typically sodium chlo-
ride) used as an extinguishing agent for combustible metal
fires, such as sodium, titanium, uranium, zirconium, lithium,
magnesium, and sodium-potassium alloys. It extinguishes a
fire by forming an air-tight coating over the metal.

Dyspnea. Shortness of breath, difficulty breathing.

Edema. Swelling due to accumulation of excessive
amounts of watery fluid in cells, tissues, or serum-containing
cavities.

Equimolar. Of equal molarity, that is, mass concentration
measured in gram molecular weight units.

Erythema. Skin reddening.

Etiologic. Referring to etiology, or disease causation; an
etiologic agent is an agent of disease.

Evaporation. The change of a sustance from the solid or
liquid phase to the gaseous phase.

Exothermic. A process or chemical reaction that is accom-
panied by release of heat.

Explosion. The bursting or rupture of an enclosure or
container due to the development of internal pressure.

Deflagration. Propagation of a reaction zone at a velocity
that is less than the speed of sound in the unreacted medium.

Detonation. Propagation of a reaction zone at a velocity
thatis more than the speed of sound in the unreacted medium.

Explosive. A substance capable of sudden-high-velocity
reaction with the generation of high pressures. Explosives are
classified as deflagrating (low explosive) and detonating (high
explosive). Depending on their sensitiyity, explosives are set
off by fire (heat), by friction, by concussion, by percussion,
or by detonation.

Flammability. The ease with which a material (gas, liquid,
or solid) will ignite, either spontaneously (pyrophoric), from
exposure to a high temperature environment (autoignition),
or to a spark or open flame.

Flammable Limits. The minimum and maximum concen-
trations of vapor in air below and above which propagation
of flame does not occur, usually expressed in terms of percent
by volume of the vapor or gas in air.

Lower Flammable Limit (LFL). The lowest concentration of
a flammable vapor or gas/air mixture that will ignite and burn
with a flame.

Upper Flammable Limit (UFL). The highest concentration
of a flammable vapor or gas/air mixture that will ignite and
burn with a flame.

NOTE: The word “explosive” is often substituted for “flam-
mable”; LEL and UEL are considered to be interchangeable
with LFL and UFL for practical applications.

Flash Point. The minimum temperature at which the liq-
uid gives off sufficient vapor to form an ignitible mixture with
air near the surface of the liquid or within the test vessel used.
Data are apparatus- and procedure-dependent.

Foam, Fire Fighting. Material that smothers the flames of
a burning liquid consisting of minute stable and heat resistant
bubbles applied to the surface of the liquid.

Alcohol-resistant foam. A fire fighting foam that can be em-
ployed to combat fires in polar solvents, such as alcohols.

Aqueous foam. A fire fighting foam using fluorocarbon sur-
factants to control vaporization of flammable liquids. Also
known as “light water” or “AFFE.”

Health Hazard. A substance or formulation of mixed sub-
stances that, as a result of acute exposure typical of emergency
conditions, is capable of causing adverse health effects in
members of the general public or in emergency response
personnel not equipped with adequate protective clothing
and equipment. Adverse effects associated with chronic (long-
term) exposure are excluded, except to the degree that sub-
stantial risks of such effects may also have been demonstrated
to exist as a result of acute exposure.

Degrees of health hazard include:

(a) Severe. Hazards that, under emergency conditions, may
be lethal. Numerical rating = 4.

(b) Serious. Hazards that, under emergency conditions, may
cause serious or permanent injury, such as tissue corrosion
or irreversible eye damage. Numerical rating = 3.

(c) Moderate. Hazards that, under emergency conditions,
may cause temporary incapacitation or reversible residual in-
jury, such as irritation of skin, eyes, or mucous membranes.
Numerical rating = 2.

(d) Slight. Hazards that, under emergency conditions, may
cause significantirritation to skin, eyes, or mucous membranes
only during exposure, with only insignificant residual irrita-
tion or injury, which is rapidly resolved following cessation of
exposure. Numerical rating = 1.

(e) Minimal. Hazards that, under emergency conditions,
are not severe, serious, moderate, or slight health hazards.
Numerical rating = 0.

Hypotension.  Subnormal pressure, “low” blood pressure.

Inert Material. Material, such as sand, that can be used to
adsorb hazardous materials for safe disposal.

Inerting. The use of an inert gas to render the atmosphere
of an enclosure substantially oxygen-free or to reduce the
oxygen content to a point at which combustion cannot take
place.

Irritant. An agent capable of causing irritation; that is,
inflammation of tissue in response to injury.

Jaundice. Yellowish staining of skin and underlying tissues
due to accumulation of bile pigments.

Lachrymation. Tearing of the eyes, possibly caused by a
lachrymator.

Laryngitis. Inflammation of the larynx, that is, the “voice
box.”

Metal Fume Fever. Syndrome resulting from inhalation of
oxide fumes of such metals as copper, iron, magnesium, and
zinc; usually beginning with chills and fever, profuse sweating,
and weakness.

Methemoglobinemia. Presence in the blood of methemo-
globin (metHb), an abnormal oxidation product of oxyhemo-
globin produced by poisoning with substances, for example,
acetanilide and potassium chlorate; oxygen is firmly bound
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to the altered (oxy)hemoglobin molecule, rendering it un-
available to tissues.

Monomer. A simple molecule thatis capable of combining
with a number of other molecules to form a polymer.

Motor Weakness. Reduced strength of voluntary muscles.

Mutagen. An agent capable of causing mutation, that is,
alteration of the genetic material.

Narcosis. A state of stupor, unconsciousness, or arrested
activity produced by the influence of chemicals.

Necrosis. Pathological death of cells or portions of tissues
or organs resulting from irreversible damage.

Neoplasm. Abnormal tissue that grows by abnormally
rapid cellular proliferation and fails to cease growing upon
removal of the growth-initiating stimulus.

Neurotoxic. Toxic to, or capable of adversely affecting,
nerve cells.

Oncogen. A substance capable of producing neoplasms.

Oxidation. (1) A process in which oxygen or other oxidiz-
ing material combines with another substance. (2) A reaction
in which electrons are transferred to or from an atom or
group of atoms.

Oxidizer. (1) A sustance that readily gives up oxygen. (2)
A substance that gains electrons. Examples‘include bromine,
chlorine, and fluorine.

Pneumonia. Inflammation of the lung, specifically the pa-
renchyma tissue of the lung; inflammation may include the
bronchial tubes in broncho-pneumonia or may be caused by
pathogens (such as streptococcus pneumoniae as in pneumo-
coccal pneumonia) or chemicals, as in chemical pneumonia.

Polymerization. The chemical reaction 'that produces
polymers by bonding two or more monomers.

Protected Locations. An area where fire fighters will be
protected from the pressure rupture of a container or ignition
of flammable material suddenly released from a ruptured
container.

Pulmonary. Referring to the lung(s).

Pyrolysis. The breaking apart of complex molecules into
simpler units by the use of heat.

Pyrophoric Material. A substance capable of self-ignition
upon short exposure to air under ordinary atmospheric condi-
tions.

Renal. Referring to the kidney(s).

Sensitizer. An agent, usually an antibody, capable of caus-
ing dermatitis or an allergic respiratory response only after
alteration (sensitization) of the skin or lungs by previous expo-
sure to the agent.

Static Electricity. A charge of electricity on non-conduct-
ing materials when two dissimilar non-conducting materials
are rapidly separated.

Suffocation. The act or condition of suffocating; asphyxia-
tion; witholding oxygen; impeding respiration or breathing.

Tachycardia. Elevated heartbeat, usually over 100 beats
per minute.
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Teratogen. Agent capable of causing birth defects.

Ulceration. Formation of an ulcer, that is, a lesion on the
surface of the skin or mucus membrane caused by superficial
loss of tissue, usually with inflammation.

Vapor Pressure. The pressure exerted by a separated vapor
above its own liquid in a closed container.

Vertigo. Sensation of irregular or whirling motion, either
of oneself, as in subjective vertigo, or of external objects, as
in objective vertigo.

Chapter 2 Requirements for Listing of Chemicals

2.1 The following requirements apply to listing chemicals.

(a) Only chemicals that are considered to be commercially
significant have been included in NFPA 49. To meet this initial
criterion, a chemical must be available in containers of 5 gal
(18.9 L) capacity or larger, in compressed gas cylinders, or in
pallet-load quantities or must otherwise be considered com-
mercially significant. Once this criterion is met, the chemical
must pose a distinct hazard by meeting one or more of the
following criteria (listed in order of priority):

(b) Chemicals having a Health Hazard Rating of 2 or
higher, based on NFPA 704, Standard System for the Identification
of the Hazards of Materials for E'mergency Response.

(c) Chemicals having an NFPA 704 Instability Rating of 1
or higher.

2.2 Chemicals in the following categories will not be ad-
dressed:
(a) Chemicals whose only hazard is mild oxidizing ability.

(b) Commercial explosives and blasting agents.
(c) Chemicals whose only hazard is flammability.

(d) Commercial formulations of organic peroxides. (Infor-
mation on organic peroxide formulations is available in NFPA
432, Code for the Storage of Organic Peroxide Formulations.)

(e) Chemicals whose only hazard is one of chronic health
hazard.

(f) Teratogens, mutagens, oncogens, etiologic agents, and
other similar hazards.

(g) (For information on NFPA 704, Standard System for
the Identification of the Hazards of Materials for Emergency
Response, see Appendix B.)

Chapter 3 Arrangement of Information

3.1 Starting with the hazard signal indicating the numerical
ratings for the hazards of health, flammability, and instability,
with the lower diamond reserved for special hazards, twelve
categories of specific and generalized statements with data are
listed in this numerical order. When no data are available or
are not pertinent the appropriate category is omitted.

(1) Identity

(2) Statement of Hazards

(3) Emergency Response Personal Protective Equipment

(4) Spill and Leak Procedures

(5) Fire Fighting Procedures

(6) Health Hazards

(7) Fire and Explosion Hazards
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(8) Instability and Reactivity Hazards
(9) Storage Recommendations

(10) Usual Shipping Containers

(11) Physical Properties

(12) Electrical Equipment Group Classification (if appro-
priate).

Refer to Appendix A for a more complete explanation for
each of the 12 categories including the data presented and
its significance.

Chapter 4 Additional Hazardous Chemical
Information Sources

4.1 Five national organizations were established to assist tele-
phone callers with specifics. They are:

4.1.1 National Chemical Response and Information Center.
The National Chemical Response and Information Center
was established by the Chemical Manufacturers Association
(CMA) in March 1985 to provide the public and emergency
response personnel with information about chemicals and
advice and assistance in handling emergencies. The center
accomplishes these objectives through three programs:
CHEMTREC, the Chemical Referral Center, and Emergency
.Response Training.

‘4.1.1.1 CHEMTREC. The CHEMical - TRansportation

Emergency Center provides information and assistance to
~those involved in responding to chemical incidents. CHEM-
“TREC operates in two stages: first, it provides immediate advice
~on the nature of a specific chemical, its hazards, and specific
“response recommendations; second, it will promptly contact
“the shipper of the material for more detailed information
‘and appropriate follow-up, including on-site assistance, where
feasible. CHEMTREC operates 24 hours a day, seven days a
week. The telephone number for the continental U.S. is 1-
800-424-9300.

CHEMTREC serves as the communications center for emer-
gency response systems for most of the private sector, including
major shippers, carriers, industry groups, and mutual aid
groups. CHEMTREC maintains extensive files on more than
90,000 chemicals and trade name products. This information
is continually updated to reflect the most accurate information
possible. CHEMTREC maintains 24-hour contact numbers for
shippers and carriers. The center will also augment its capabil-
ity to provide emergency medical advice to physicians treating
those exposed to chemicals by providing direct contact with
the manufacturers’ medical personnel.

4.1.1.2 Chemical Referral Center. The Chemical Referral
Center is designed to enable users, transportation personnel,
and the general public to obtain safety and health information
about chemicals. The Center operates from 8:00 a.m. to 9:00
p-m. at 1-800-262-8200 in Washington, DC. Based on the infor-
mation provided by the caller, the Center’s operators will
provide the caller with a point of contact within the manufac-
turing company that can provide the needed information. In
most cases, this information will be the same as that provided
by the material safety data sheet.

4.1.1.3 Regional Poison Control Centers. Poison control
centers are located in various cities throughout the United
States. They are 24-hour emergency telephone services that
provide assistance to the public and to police, fire, and emer-

gency medical personnel who are involved in poisonings or
medical emergencies involving hazardous materials. The cen-
ters are staffed by physicians, nurses, and pharmacists specially
trained to handle these types of emergencies. The centers’
staffs provide first-aid and referral assistance and then provide
the treating physician with the most recent and most accurate
information available on treatment of the specific exposure.
A typical large center serving a major metropolitan area will
handle 50,000 to 75,000 calls each year. The centers are oper-
ated by the American Association of Poison Control Centers.
The Association also sponsors a certification program for re-
gional centers and a testing and certification program for the
information specialists who staff the regional centers.

Chapter 5 Hazardous Chemical Data Sheets

NAME: ACETALDEHYDE

SYNONYMS: acetic aldehyde; ethanal; ethylaldehyde
FORMULA: CH3;CHO

NFPA 30/OSHA CLASSIFICATION: IA

DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 1089

CAS NO.: 75-07-0

MOL. WT.: 44.0

STATEMENT OF HAZARDS: Flammable and corrosive lig-
uid. Serious health hazard. Oxidizes readily in air to form
unstable peroxides that may explode spontaneously. Reacts
with oxidizers, halogens, amines, strong bases, and acids.

EMERGENCY | RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak, if this can be done without
undue risk. Use water spray to cool and disperse vapors,
protect personnel, and dilute spills to form nonflammable
mixtures. Control runoff and isolate discharged material
for proper disposal.

FIRE FIGHTING PROCEDURES: Fight fire from protected
location or maximum possible distance. Use dry chemical,
“alcohol resistant” foam, or carbon dioxide. Water may be
ineffective. Use water spray to keep fire-exposed containers
cool.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. Serious health hazard. Irritating to skin, eyes, and
respiratory system. Narcosis, nausea, and loss of concious-
ness may result from exposure to high concentrations of
vapor.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Oxi-
dizes readily in air to form unstable peroxides that may
explode spontaneously. Vapors are heavier than air and may
travel to a source of ignition and flash back. Combustion
may produce irritants and toxic gases. Closed containers
may rupture violently when heated.

FLASH POINT: —36°F (—38°C)
AUTOIGNITION TEMPERATURE: 347°F (175°C)
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FLAMMABLE LIMITS: LOWER: 4.0% UPPER: 60.0%

INSTABILITY AND REACTIVITY HAZARDS: Hazardous po-
lymerization may occur. Reacts with oxidizing materials,
halogens, amines, strong alkalies, and acids.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Inside storage should be in a standard
flammable liquids storage warehouse, room, or cabinet. Sep-
arate from oxidizing materials and other reactive hazards.
Store bulk quantities in detached tanks provided with re-
frigeration and inert gas cover.

USUAL SHIPPING CONTAINERS: Glass pressure bottles,
metal drums, and insulated tank cars, tank trucks, and tank
barges.

PHYSICAL PROPERTIES: Colorless, mobile liquid with
strong, pungent, fruity odor. Rapidly volatilizes at room
temperature.

MELTING POINT: —190°F (—123°C)
BOILING POINT: 69°F (21°C)

SPECIFIC GRAVITY: 0.78

SOLUBILITY IN WATER: soluble

VAPOR DENSITY: 1.52

VAPOR PRESSURE: 750 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group C

NAME: ACETANILIDE

SYNONYMS: acetamide; N-phenyl:
N-phenylacetamide

FORMULA: CgH;NH(COCH3)

NFPA 30/OSHA CLASSIFICATION: IIIB

CAS NO.: 103-84-4

MOL. WT.: 135.2

STATEMENT OF HAZARDS: Combustible solid.; Moderate
health hazard. Under fire conditions decomposition prod-
ucts include oxides of nitrogen.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Adsorb in noncombustible
material for proper disposal; shovel into suitable dry con-
tainer.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, foam, or carbon dioxide. Use water spray to keep fire-
exposed containers cool.

HEALTH HAZARDS: Moderate health hazard. May be harm-
ful if inhaled. Irritating to eyes, skin, and respiratory system.
May cause edema of the lungs and severe dermatitis. Under
fire conditions decomposition products include oxides of
nitrogen.

FIRE AND EXPLOSION HAZARDS: Combustible solid. Com-
bustion may produce irritants and toxic gases.

FLASH POINT: 345°F (174°C)

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
strong bases and oxidizing materials.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Outside or detached storage is pre-

&
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ferred. Store away from heat, oxidizing materials, and strong
bases.

USUAL SHIPPING CONTAINERS: Bottles and fiber drums.
PHYSICAL PROPERTIES: Gray, odorless solid in chip form.
MELTING POINT: 235 to 239°F (113 to 115°C)

BOILING POINT: 579°F (304°C)

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: 1 mm Hg @ 114°C

NAME: ACETIC ACID, GLACIAL
SYNONYMS: ethanoic acid; vinegar acid
FORMULA: CH;COOH

NFPA 30/OSHA CLASSIFICATION: II
DOT CLASS: Class 8, Corrosive material
SHIPPING LABEL: CORROSIVE

ID NO.: UN 2789

CAS NO.: 64-19-7

MOL. WT.: 60.1

STATEMENT OF HAZARDS: Corrosive and combustible lig-

uid. Serious health hazard. Reacts with oxidizing and alkali
materials.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Use water spray to cool and
disperse vapors, protect personnel, and dilute spills to form
nonflammable mixtures. Use soda ash to neutralize spills.
Control runoff and isolate discharged material for proper
disposal.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, “alcohol resistant” foam, or carbon dioxide. Use water
spray to keep fire-exposed containers cool.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. Serious health hazard. May be harmful if inhaled.
Irritating to skin, eyes, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
Combustion may produce irritants and toxic gases.

FLASH POINT: 103°F (39°C)

AUTOIGNITION TEMPERATURE: 961°F (516°C)

FLAMMABLE LIMITS: LOWER: 4.0% UPPER: 19.9%

INSTABILITY AND REACTIVITY HAZARDS: May react with

alkaline substances and oxidizing materials such as perox-
ides, nitric acid, and chromic acid.

STORAGE RECOMMENDATIONS: Store in a dry, well-venti-
lated place. Separate from oxidizing materials and alkaline
substances.

USUAL SHIPPING CONTAINERS: Glass bottles, carboys,
lined drums, and tank trucks or tank cars.

PHYSICAL PROPERTIES: Clear, colorless liquid with pun-
gent odor of vinegar. Forms ice-like solid below 62°F (17°C).

MELTING POINT: 62°F (17°C)
BOILING POINT: 244°F (118°C)
SPECIFIC GRAVITY: 1.05

&
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SOLUBILITY IN WATER: soluble
VAPOR PRESSURE: 11 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: ACETIC ANHYDRIDE
SYNONYMS: acetic acid anhydride; acetyl oxide;

ethanoic anhydride
FORMULA: (CH3CO),0O
NFPA 30/0OSHA CLASSIFICATION: II
DOT CLASS: Class 8, Corrosive material
SHIPPING LABEL: CORROSIVE
ID NO.: UN 1715
CAS NO.: 108-24-7
MOL. WT.: 102.1

STATEMENT OF HAZARDS: Corrosive and combustible lig-
uid. Serious health hazard. Reacts with alcohol, oxidizing
materials, and alkaline materials.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Use water spray to cool and
disperse vapors, protect personnel, and dilute spills to form
nonflammable mixtures. Control runoff and isolate dis-
charged material for proper disposal. Neutralize spill and
washings with soda ash or lime.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, “alcohol resistant” foam, or carbon dioxide. Use water
spray to keep fire-exposed containers cool. Use flooding
quantities of water.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. Serious health hazard. May be harmful if inhaled.
Irritating to eyes, skin, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
Combustion may produce irritants and toxic gases.

FLASH POINT: 126°F (52°C)
AUTOIGNITION TEMPERATURE: 630°F (332°C)
FLAMMABLE LIMITS: LOWER: 2.9% UPPER: 10.3%

INSTABILITYAND REACTIVITYHAZARDS: Reacts with oxi-
dizing materials, water, alcohols, and alkaline materials. Re-
acts with water to form acetic acid.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Outside or detached storage is pre-
ferred. Store away from heat, oxidizers, and sunlight. Ex-
clude moisture from vapor space in storage tanks.

USUAL SHIPPING CONTAINERS: Glass bottles, carboys,
lined drums, and tank trucks or tank cars.

PHYSICAL PROPERTIES: Clear, colorless liquid with strong,
pungent, acetic odor.

MELTING POINT: —101°F (—74°C)

BOILING POINT: 282°F (139°C)

SPECIFIC GRAVITY: 1.08

SOLUBILITYIN WATER: partlysoluble (reacts, decomposes)
VAPOR PRESSURE: 4 mm Hg @ 20°C

&

ELECTRICAL EQUIPMENT: Class I, Group D

NAME: ACETONE CYANOHYDRIN, Stabilized
SYNONYMS: 2-hydroxyisobutyronitrile;

&
2-hydroxy-2-methylpropanenitrile;

2-methyllactonitrile; propanenitrile; 2-hydroxy-2-methyl-
FORMULA: (CHj3),C(OH)CN
NFPA 30/OSHA CLASSIFICATION: IIIA
DOT CLASS: Class 6.1, Poisonous material
SHIPPING LABEL: POISON
ID NO.: UN 1541
CAS NO.: 75-86-5
MOL. WT.: 85.1

STATEMENT OF HAZARDS: Severe health hazard. Combus-
tible liquid. Evolves hydrogen cyanide during decomposi-
tion.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Releases may require isola-
tion or evacuation. Use water spray to cool and disperse
vapors, protect personnel, and dilute spills to form nonflam-
mable mixtures. Control runoff and isolate discharged ma-
terial for proper disposal.

FIRE FIGHTING PROCEDURES: Use dry chemical, “alcohol
resistant” foam, carbon dioxide, or water spray. Approach
fire from upwind to avoid hazardous vapors and toxic de-
composition products.

HEALTH HAZARDS: Severe health hazard. May be fatal if
absorbed through skin.or inhaled. Irritating to skin, eyes,
and respiratory system. Readily forms hydrogen cyanide,
which is a severe health hazard by all routes of entry.

FIRE AND EXPLOSION HAZARDS: Combustible liquid. De-
composes readily to emit hydrogen cyanide gas, which is
flammable. See hydrogen cyanide. Combustion by-products
include: oxides of nitrogen, hydrogen cyanide.

FLASH POINT: 165°F (74°C)
AUTOIGNITION TEMPERATURE: 1270°F (688°C)
FLAMMABLE LIMITS: LOWER: 2.2% UPPER: 12%

INSTABILITY AND REACTIVITY HAZARDS: Decomposes
readily to form hydrogen cyanide. Reacts with acids, strong
alkalies, oxidizing materials, and reducing agents.

STORAGE RECOMMENDATIONS: Separate from acids, al-
kalies, oxidizing materials, and reducing agents. Store in a
cool, dry, well-ventilated location.

USUAL SHIPPING CONTAINERS: Carboys, drums, tank
barges.

PHYSICAL PROPERTIES: Light yellow liquid.
MELTING POINT: —2°F (—19°C)

BOILING POINT: 203°F (95°C)

SPECIFIC GRAVITY: 0.93

SOLUBILITY IN WATER: soluble

VAPOR PRESSURE: 1.0 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group D
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NAME: ACETONITRILE

DOT SHIPPING NAME: METHYL CYANIDE
SYNONYMS: cyanomethane; ethanenitrile
FORMULA: CH3;CN

NFPA 30/0OSHA CLASSIFICATION: IB

DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID AND POISON
ID NO.: UN 1648

CAS NO.: 75-05-8

MOL. WT.: 41.0

STATEMENT OF HAZARDS: Flammable liquid. Moderate
health hazard. Combustion by-products may include hydro-
gen cyanide and oxides of nitrogen.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate all ignition
sources. Approach release from upwind. Stop or control
the leak, if this can be done without undue risk. Use water
spray to cool and disperse vapors, protect personnel, and
dilute spills to form nonflammable mixtures. Control runoff
and isolate discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Approach fire from upwind
to avoid hazardous vapors and toxic decomposition prod-
ucts. Use water spray, dry chemical, “alcohol resistant”
foam, or carbon dioxide. Use water spray to keep fire-ex-
posed containers cool.

HEALTH HAZARDS: Moderate health hazard. May be harm-
ful if absorbed through skin or inhaled. Irritating to-eye,
skin, and respiratory system. Combustion by-products may
include hydrogen cyanide and oxides of nitrogen.

FIRE AND EXPLOSION HAZARDS: Flammable liquid.-Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Combustion by-products include
hydrogen cyanide and oxides of nitrogen.

FLASH POINT: 42°F (6°C) (oc)
AUTOIGNITION TEMPERATURE: 975°F (524°C)
FLAMMABLE LIMITS: LOWER: 4.4% UPPER: 16.0%

INSTABILITYAND REACTIVITYHAZARDS: Reacts with oxi-
dizing materials.

STORAGE RECOMMENDATIONS: Inside storage should be
in a standard flammable liquids storage warehouse, room,
or cabinet. Separate from oxidizing materials. Outside or
detached storage is preferred.

USUAL SHIPPING CONTAINERS: Glass bottles, drums,
tanks on trucks, rail cars, barges.

PHYSICAL PROPERTIES: Colorless liquid with ethereal
odor.

MELTING POINT: —50°F (—46°C)
BOILING POINT: 179°F (82°C)
SPECIFIC GRAVITY: 0.79
SOLUBILITY IN WATER: soluble
VAPOR PRESSURE: 73 mm Hg @ 20°C
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ELECTRICAL EQUIPMENT: Class I, Group D

NAME: ACETYL CHLORIDE e
SYNONYMS: acetic chloride; ethanoyl chloride 9@9
FORMULA: CH3COCI

NFPA 30/OSHA CLASSIFICATION: 1B

DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID and CORROSIVE
ID NO.: UN 1717

CAS NO.: 75-36-5

MOL. WT.: 78.5

STATEMENT OF HAZARDS: Corrosive and flammable lig-
uid. Serious health hazard. Reacts violently with water.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILLL. OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak, if this can be done without
undue risk. Approach release from upwind. Control runoff
and isolate discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: DO NOT use water or foam
directly on spilled material. Violent reaction may result. Use
dry chemical or carbon dioxide only. Approach fire from
upwind to avoid hazardous vapors and toxic decomposition
products. Fight fire from protected location or maximum
possible distance.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. Serious health hazard. Irritating to skin, eyes, and
respiratory system.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Decomposes at fire temperature
with release of hydrogen chloride and phosgene. Closed
containers may rupture violently when heated.

FLASH POINT: 40°F (4°C)
AUTOIGNITION TEMPERATURE: 734°F (390°C)

FLAMMABLE LIMITS: LOWER: 5.0% UPPER: not deter-
mined

INSTABILITY AND REACTIVITY HAZARDS: Water reactive.
Violent exothermic decomposition with water produces cor-
rosive hydrochloric and acetic acids. Reacts violently with
alcohols, alkalies, amines, and strong oxidizing materials.

STORAGE RECOMMENDATIONS: Separate from alcohols,
alkalies, amines, and strong oxidizing materials. Store in
a cool, dry, well-ventilated location. Outside or detached
storage is preferred. Inside storage should be in a standard
flammable liquids storage warehouse, room, or cabinet.

USUAL SHIPPING CONTAINERS: Glass bottles or carboys
inside wooden box.

PHYSICAL PROPERTIES: Colorless to pale yellow fuming lig-
uid with a strong pungent odor.

MELTING POINT: —170°F (—112°C)
BOILING POINT: 124°F (51°C)
SPECIFIC GRAVITY: 1.10

SOLUBILITY IN WATER: reacts violently
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VAPOR PRESSURE: 135 mm Hg @ 8°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: ACETYLENE, Dissolved o
SYNONYMS: ethine; ethyne 0‘9
FORMULA: HC = CH

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 2.1, Flammable gas

SHIPPING LABEL: FLAMMABLE GAS

ID NO.: UN 1001

CAS NO.: 74-86-2

MOL. WT.: 26.0

STATEMENT OF HAZARDS: Flammable gas. Forms explo-
sive mixtures with air over a very wide range. Low ignition
energy. Reacts with active metals to form explosive com-
pounds.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL. OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak, if this can be done without
undue risk. Use water spray to cool and disperse vapors and
protect personnel.

FIRE FIGHTING PROCEDURES: Stop flow of gas before ex-
tinguishing fire. Use water spray to keep fire-exposed con-
tainers cool. Approach fire from upwind to avoid hazardous
vapors and toxic decomposition products. Fight fire from
protected location or maximum possible distance. Use water
spray, dry chemical, foam, or carbon dioxide.

HEALTH HAZARDS: Simple asphyxiant.

FIRE AND EXPLOSION HAZARDS: Flammable gas. Forms
explosive mixtures with air over a very wide range. Closed
containers may rupture violently when heated.

AUTOIGNITION TEMPERATURE: 581°F (305°C)
FLAMMABLE LIMITS: LOWER: 2.5% UPPER: 100%

INSTABILITY AND REACTIVITY HAZARDS: Acetylene not
dissolved in acetone may deflagrate above about 760 mm
Hg absolute and becomes unstable at elevated pressures. It
may decompose into hydrogen and carbon with explosive
violence. Reacts with active metals (copper, silver, and mer-
cury) to form explosive acetylide compounds. Reacts with
chlorine to form acetylene chloride.

STORAGE RECOMMENDATIONS: Outside or detached
storage is preferred. Isolate from oxidizing gases, especially
chlorine. Store in a cool, dry, well-ventilated location. Store
cylinders upright.

USUAL SHIPPING CONTAINERS: Steel cylinders. Usually

contains porous material and acetone.

PHYSICAL PROPERTIES: Colorless gas with slight garlic-like
odor.

MELTING POINT: —116°F (—82°C)
BOILING POINT: —118°F (—83°C)
SOLUBILITY IN WATER: not soluble
VAPOR DENSITY: 0.9

ELECTRICAL EQUIPMENT: Class I, Group A

NAME: ACROLEIN, inhibited 6

SYNONYMS: acrylaldehyde; acrylic aldehyde; %@
acraldehyde; 2-propenal

FORMULA: CH,=CHCHO

NFPA 30/0OSHA CLASSIFICATION: IB

DOT CLASS: Class 6.1, Poisonous material

SHIPPING LABEL: POISON and FLAMMABLE LIQUID
ID NO.: UN 1092

CAS NO.: 107-02-8

MOL. WT.: 56.1

STATEMENT OF HAZARDS: Severe health hazard. Flamma-
ble liquid. Low ignition energy. May polymerize explosively.
Forms peroxides.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Releases may require isola-
tion or evacuation. Eliminate all ignition sources. Use water
spray to cool and disperse vapors, protect personnel, and
dilute spills to form nonflammable mixtures.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, ““alcohol resistant” foam, or carbon dioxide. Use water
spray to keep fire-exposed containers cool. Approach fire
from upwind to avoid hazardous vapors and toxic decompo-
sition products. Fight fire from protected location or maxi-
mum possible distance.

HEALTH HAZARDS: Severe health hazard. May be fatal if
inhaled. May be harmful if absorbed through skin. Irritating
to eyes, skin and respiratory system. Causes severe tearing.
Sensitizer. Inhalation may result in pulmonary edema.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Com-
bustion may produce irritants and toxic gases. Vapors are
heavier than air and may travel to a source of ignition and
flash back. Closed containers may rupture violently when
heated.

FLASH POINT: —15°F (—26°C)
AUTOIGNITION TEMPERATURE: 455°F (235°C)
FLAMMABLE LIMITS: LOWER: 2.8% UPPER: 31%

INSTABILITY AND REACTIVITY HAZARDS: May polymer-
ize explosively. Polymerization may be caused by elevated
temperature, oxidizers, peroxides, acids, alkalies, or sun-
light. Uninhibited monomer vapor may form polymer in
vents and other confined spaces. May form shock sensitive
peroxides or acids over time.

STORAGE RECOMMENDATIONS: Separate from oxidizing
materials, peroxides, acids, and alkalies. Store in a cool, dry,
well-ventilated location, protected from sunlight. Outside
or detached storage is preferred. Inside storage should be
in a standard flammable liquids storage warehouse, room,
or cabinet. Do not store uninhibited acrolein.

USUAL SHIPPING CONTAINERS: Glass bottles, carboys,
drums, and tank trucks or tank cars.

PHYSICAL PROPERTIES: Clear, colorless to yellowish, vola-
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tile liquid with piercing, disagreeable odor. Soluble in water,
alcohol, ether.

MELTING POINT: —126°F (—88°C)

BOILING POINT: 127°F (53°C)

SPECIFIC GRAVITY: (.84

SOLUBILITY IN WATER: soluble

VAPOR PRESSURE: 210 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group B (C)

NAME: ACRYLAMIDE

SYNONYMS: acrylic amide; 2-propenamide
FORMULA: CHy,=CHCONH,

NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 6.1, Poisonous material
SHIPPING LABEL: KEEP AWAY FROM FOOD
ID NO.: UN 2074

CAS NO.: 79-06-1

MOL. WT.: 71.1

STATEMENT OF HAZARDS: Moderate health hazard. Com-
bustible solid. May polymerize explosively if heated to the
melting point.

EMERGENCY RESPONSE PERSONAL . PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Prompt cleanup and re-
moval are necessary.

FIRE FIGHTING PROCEDURES: Use dry chemical, foam,
carbon dioxide, or water spray. Approach fire from upwind
to avoid hazardous vapors and toxic decomposition prod-
ucts. Fight fire from protected location or maximum possi-
ble distance.

HEALTH HAZARDS: Moderate health hazard. May be harm-
ful if absorbed through skin or inhaled. Irritating to eye,
skin, and respiratory system. Penetrates the skin easily. Af-
fects central nervous system; may cause tremors, hallucina-
tions, and paralysis.

FIRE AND EXPLOSION HAZARDS: Combustible solid. De-
composes/ polymerizes above 184°F (85°C) with release of
ammonia and hydrogen gases. Combustion will produce
irritants and toxic gases. Closed containers may rupture
violently when heated.

AUTOIGNITION TEMPERATURE: 464°F (240°C)

INSTABILITY AND REACTIVITY HAZARDS: May polymer-
ize explosively. Thermally unstable. Polymerization may be
caused by elevated temperature, oxidizers, or peroxides.

STORAGE RECOMMENDATIONS: Separate from oxidizing
materials and peroxides. Store in a cool, dry, well-ventilated
location. Store away from heat, sunlight, acids, and alkalies.

USUAL SHIPPING CONTAINERS: Metal cans, pails, drums.
Bulk packaging in trucks and rail cars and bulk in tank
barges.

PHYSICAL PROPERTIES: Colorless to white flakes or crystals.
MELTING POINT: 184°F (85°C) (decomposes/polymerizes)
SPECIFIC GRAVITY: 1.22

&
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SOLUBILITY IN WATER: soluble
VAPOR PRESSURE: 1.6 mm Hg @ 85°C
ELECTRICAL EQUIPMENT: Class II, Group G

NAME: ACRYLIC ACID, inhibited

SYNONYMS: acroleic acid; glacial acrylic acid,;
2-propenoic acid; vinylformic acid

FORMULA: H,C=CHCOOH

NFPA 30/0OSHA CLASSIFICATION: II
DOT CLASS: Class 8, Corrosive material
SHIPPING LABEL: CORROSIVE

ID NO.: UN 2218

CAS NO.: 79-10-7

MOL. WT.: 72.1

STATEMENT OF HAZARDS: Corrosive and combustible liq-
uid. Serious health hazard. Material may polymerize explo-
sively.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Use water spray to cool and
disperse vapors, protect personnel, and dilute spill to form
nonflammable mixtures. Control runoff and isolate dis-
charged material for proper disposal.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, “alcohol resistant” foam, or carbon dioxide. Use water
spray to keep fire-exposed containers cool. Fight fire from
protected location or maximum possible distance.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. Serious health hazard. May be harmful if absorbed
through skin. Irritating to skin, eye, and respiratory system.
Inhalation may cause headache, nausea, vomiting, confu-
sion; dizziness, and unconsciousness.

FIRE AND EXPLOSION HAZARDS: Combustible liquid. Ma-
terial may polymerize explosively. Closed containers may
rupture violently when heated.

FLASH POINT: 124°F (51°C)
AUTOIGNITION TEMPERATURE: 820°F (438°C)
FLAMMABLE LIMITS: LOWER: 2.0% UPPER: 8.0%

INSTABILITY AND REACTIVITY HAZARDS: Hazardous po-
lymerization may occur. Decomposes at 392°F (200°C) with
release of CO, carbon dioxide, and acrid fumes. Usually
contains inhibitors to prevent polymerization. Polymeriza-
tion may be caused by elevated temperature, oxidizers, per-
oxides, or sunlight. Material will react with strong acids and
alkalies. Uninhibited monomer vapor may form polymer
in vents and other confined spaces.

STORAGE RECOMMENDATIONS: Separate from oxidizing
materials, peroxides, initiators, acids, and alkalies. Store
in cool, dry, well-ventilated location. Outside or detached
storage is preferred.

USUAL SHIPPING CONTAINERS: Glass bottles, carboys,
lined drums, and tank trucks or tank cars.

PHYSICAL PROPERTIES: Colorless liquid with acrid, repul-
sive odor. Freezes to solid at 56°F (14°C).
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MELTING POINT: 56°F (14°C)

BOILING POINT: 286°F (141°C)

SPECIFIC GRAVITY: 1.05

SOLUBILITY IN WATER: soluble

VAPOR PRESSURE: 3 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: ACRYLONITRILE, inhibited 6

SYNONYMS: cyanoethylene; 2-propenenitrile; %@
vinyl cyanide

FORMULA: CHy=CHCN

NFPA 30/OSHA CLASSIFICATION: 1B

DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID and POISON
ID NO.: UN 1093

CAS NO.: 107-13-1

MOL. WT.: 53.1

STATEMENT OF HAZARDS: Severe health hazard. Flamma-
ble liquid. Low ignition energy. Hazardous polymerization
may occur.

EMERGENCY RESPONSE PERSONAL  PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Releases may require isola-
tion or evacuation. Eliminate all ignition sources. Stop or
control the leak, if this can be done without undue risk.
Use water spray to cool and disperse vapors, and protect
personnel. Control runoff and isolate discharged material
for proper disposal.

FIRE FIGHTING PROCEDURES: Approach fire from upwind
to avoid hazardous vapors and toxic decomposition. prod-
ucts. Use water spray, dry chemical, “alcohol resistant”
foam, or carbon dioxide. Use water spray to keep fire-ex-
posed containers cool. Fight fire from protected location
or maximum possible distance.

HEALTH HAZARDS: Severe health hazard. May be fatal if

absorbed through skin or inhaled. Causes cyanosis. Irritat-
ing to skin, eye, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Liquid may float on water. Combus-
tion by-products include hydrogen cyanide and oxides of
nitrogen. Closed containers may rupture violently when
heated.

FLASH POINT: 32°F (0°C)
AUTOIGNITION TEMPERATURE: 898°F (481°C)
FLAMMABLE LIMITS: LOWER: 3.1% UPPER: 17.0%

INSTABILITY AND REACTIVITY HAZARDS: Hazardous po-
lymerization may occur. Polymerization may be caused by
elevated temperature or alkalies. Uninhibited monomer
vapor may form polymer in vents and other confined spaces.

STORAGE RECOMMENDATIONS: Isolate from alkalies and
oxidizing materials. Inside storage should be in a standard
flammable liquids storage warehouse, room, or cabinet.

Outside or detached storage is preferred. Do not store unin-
hibited acrylonitrile.

USUAL SHIPPING CONTAINERS: Pails, drums; tanks on
trucks, rail cars, barges.

PHYSICAL PROPERTIES: Colorless to pale yellow liquid with
faintly pungent odor that is above the toxic threshold.

MELTING POINT: —118°F (—84°C)
BOILING POINT: 171°F (77°C)

SPECIFIC GRAVITY: 0.81

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: 83 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: ADIPONITRILE é
SYNONYMS: 1,4-dicyanobutane; dinitrile; %0
hexanedinitrile

FORMULA: CN(CH,),CN

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 6.1, Poisonous material
SHIPPING LABEL: KEEP AWAY FROM FOOD
ID NO.: UN 2205

CAS NO.: 111-69-3

MOL. WT.: 108.1

STATEMENT OF HAZARDS: Moderate health hazard. Com-
bustible liquid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this ‘can_be done without undue risk. Use water spray to
cool and- disperse vapors and protect personnel. Approach
release from upwind. Absorb in noncombustible material
for proper disposal.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, foam, or carbon dioxide. Use water spray to keep fire-
exposed containers cool. Approach fire from upwind to
avoid hazardous vapors and toxic decomposition products.

HEALTH HAZARDS: Moderate health hazard. May be harm-
ful if absorbed through skin or inhaled. Irritating to skin,
eye, and respiratory system. May cause cyanosis.

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
Products of combustion may be more hazardous than the
material itself. By-products include hydrogen cyanide and
irritants.

FLASH POINT: 200°F (93°C) (oc)
AUTOIGNITION TEMPERATURE: 1022°F (550°C)

FLAMMABLE LIMITS: LOWER: 1.0% UPPER: not deter-
mined

INSTABILITYAND REACTIVITYHAZARDS: Reacts violently
with oxidizers.

STORAGE RECOMMENDATIONS: Separate from strong
acids. Store in a cool, dry, well-ventilated location. Outside
or detached storage is preferred.
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USUAL SHIPPING CONTAINERS: Glass bottle inside
wooden box. Tank barges and tank cars.

PHYSICAL PROPERTIES: White, watery liquid. Practically
odorless.

MELTING POINT: 34°F (1°C)

BOILING POINT: 563°F (295°C)

SPECIFIC GRAVITY: 0.97

SOLUBILITY IN WATER: soluble
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: ALLYL ALCOHOL e
SYNONYMS: 2-propenol; 2-propen-1-ol; vinyl %0
carbonal

FORMULA: CH,=CHCH,OH

NFPA 30/0OSHA CLASSIFICATION: 1B

DOT CLASS: Class 6.1, Poisonous material

SHIPPING LABEL: POISON and FLAMMABLE LIQUID
ID NO.: UN 1098

CAS NO.: 107-18-6

MOL. WT.: 58.1

STATEMENT OF HAZARDS: Severe health hazard. Flamma-
ble liquid.

EMERGENCY RESPONSE PERSONAL" PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Releases may require isola-
tion or evacuation. Stop or control the leak, if this can be
done without undue risk. Use water spray to cool and dis-
perse vapors, protect personnel, and dilute spills to form
nonflammable mixtures. Approach release from upwind.
Eliminate all ignition sources. Control runoff and isolate
discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, “alcohol resistant” foam, or carbon dioxide. Water may
be ineffective. Use water spray to keep fire-exposed contain-
ers cool.

HEALTH HAZARDS: Severe health hazard. May be fatal if
absorbed through skin or inhaled. Irritating to skin, eye, and
respiratory system. May cause pulmonary edema if inhaled.
Health effects may be delayed.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Combustion may produce irritants
and toxic gases.

FLASH POINT: 72°F (22°C)
AUTOIGNITION TEMPERATURE: 713°F (378°C)
FLAMMABLE LIMITS: LOWER: 2.5% UPPER: 18.0%

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
strong oxidizers. Polymerization may be caused by elevated
temperature, oxidizers, peroxides.

STORAGE RECOMMENDATIONS: Separate from strong ox-
idizing materials. Store in a cool, dry, well-ventilated loca-
tion.
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USUAL SHIPPING CONTAINERS: Bottles, cans, drums, and
tank trucks or tank cars.

PHYSICAL PROPERTIES: Colorless liquid with a pungent
mustard-like odor. Floats and mixes with water.

MELTING POINT: —200°F (—129°C)
BOILING POINT: 207°F (97°C)

SPECIFIC GRAVITY: 0.85

SOLUBILITY IN WATER: soluble

VAPOR PRESSURE: 17 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: ALLYLAMINE

SYNONYMS: 3-amino-propene; 3-aminopropylene; Q‘o
2-propen-l-amine

FORMULA: CHy=CHCH,NH,

NFPA 30/OSHA CLASSIFICATION: 1B

DOT CLASS: Class 6.1, Poisonous material

SHIPPING LABEL: POISON and FLAMMABLE LIQUID

ID NO.: UN 2334

CAS NO.: 107-11-9

MOL. WT.: 57.1

STATEMENT OF HAZARDS: Severe health hazard. Corro-
sive. Flammable liquid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Releases may require isola-
tion or evacuation. Stop or control the leak, if this can be
done withoutundue risk: Eliminate all ignition sources. Use
water spray to cool and disperse vapors, protect personnel,
and dilute spills to form nonflammable mixtures. Approach
release from upwind. Absorb in noncombustible material
for proper disposal.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, “alcohol resistant” foam, or carbon dioxide. Use water
spray to keep fire-exposed containers cool. Solid streams of
water may be ineffective and spread material.

HEALTH HAZARDS: Severe health hazard. May be fatal if
inhaled or absorbed through skin. Corrosive. Causes severe
eye and skin burns even in a single, short exposure. Irritat-
ing to skin, eyes, and respiratory system. May cause severe
tearing, conjunctivitis, corneal edema, coughing, nausea,
and pulmonary edema.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of

ignition and flash back. Combustion may produce irritants
and toxic gases, including oxides of nitrogen.

FLASH POINT: —4°F (—20°C)
AUTOIGNITION TEMPERATURE: 705°F (374°C)
FLAMMABLE LIMITS: LOWER: 2.2% UPPER: 22.0%

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
acids, oxidizing materials, chlorine, hypochlorite, haloge-
nated compounds, and reactive organic compounds. May
react with active metals. Products of decomposition include
carbon monoxide, carbon dioxide, hydrocarbons, and ox-
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ides of nitrogen as well as amine vapors. Polymerization may
be caused by elevated temperature, oxidizers, peroxides.

STORAGE RECOMMENDATIONS: Separate from oxidizing
materials, acids, and sources of halogen. Outside or de-
tached storage is preferred. Store in a cool, dry, well-venti-
lated location.

USUAL SHIPPING CONTAINERS: Glass bottles, cans,
drums, and tank cars.

PHYSICAL PROPERTIES: Colorless liquid with strong ammo-
nia-like odor.

MELTING POINT: —127°F (—88°C)
BOILING POINT: 128°F (53°C)

SPECIFIC GRAVITY: 0.76

SOLUBILITY IN WATER: soluble

VAPOR DENSITY: 1.97

ELECTRICAL EQUIPMENT: Class I, Group D

NAME: ALLYL BROMIDE 6
SYNONYMS: bromallylene; 3-bromo-1-propene; %0

3-bromopropylene
FORMULA: CH,=CHCHyBr
NFPA 30/OSHA CLASSIFICATION: 1B
DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID and POISON
ID NO.: UN 1099
CAS NO.: 106-95-6
MOL. WT.: 121.0
STATEMENT OF HAZARDS: Corrosive and flammable lig-
uid.

EMERGENCY RESPONSE PERSONAL . PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Releases may require isola-
tion or evacuation. Eliminate all ignition sources. Stop or
control the leak, if this can be done without undue risk. Use
appropriate foam to blanket release and suppress vapors.
Absorb in noncombustible material for proper disposal.

FIRE FIGHTING PROCEDURES: Use dry chemical, foam,
carbon dioxide, or water spray. Water may be ineffective.
Use water spray to keep fire-exposed containers cool. Ap-
proach fire from upwind to avoid hazardous vapors and
toxic decomposition products.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. Serious health hazard. May be harmful if absorbed
through skin or inhaled. Irritating to eyes, skin, and respira-
tory system.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Combustion by-products include
hydrogen bromide.

FLASH POINT: 28°F (—2°C)

AUTOIGNITION TEMPERATURE.: 563°F (280°C)
FLAMMABLE LIMITS: LOWER: 4.4% UPPER: 7.3%
INSTABILITYAND REACTIVITYHAZARDS: Reacts with oxi-

dizing materials, alkalies. Polymerization may be caused by
elevated temperature, oxidizers, peroxides.

STORAGE RECOMMENDATIONS: Separate from oxidizing
materials, alkalies. Store in a cool, dry, well-ventilated loca-
tion.

USUAL SHIPPING CONTAINERS: Glass bottles, carboys.

PHYSICAL PROPERTIES: Colorless liquid with pungent, un-
pleasant odor.

MELTING POINT: —182°F (—119°C)
BOILING POINT: 160°F (71°C)

SPECIFIC GRAVITY: 1.40

SOLUBILITY IN WATER: not soluble

VAPOR DENSITY: 4.17

ELECTRICAL EQUIPMENT: Class I, Group D

NAME: ALLYL CHLORIDE 6

SYNONYMS: chlorallylene; 3-chloro-1-propene 6‘0

FORMULA: CHy,=CHCH,CI

NFPA 30/OSHA CLASSIFICATION: IB

DOT CLASS: Class 3, Flammable and combustible liquid

SHIPPING LABEL: FLAMMABLE LIQUID and POISON

ID NO.: UN 1100

CAS NO.: 107-05-1

MOL. WT.: 76.5

STATEMENT OF HAZARDS: Corrosive and flammable lig-
uid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL - OR ;LEAK PROCEDURES: Eliminate all ignition
sources.  Approach release from upwind. Stop or control
the leak, if this can be done without undue risk. Control
runoff and isolate discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Approach fire from upwind
to avoid hazardous vapors and toxic decomposition prod-
ucts. Use water spray, dry chemical, foam, or carbon dioxide.
Use water spray to keep fire-exposed containers cool. Fight
fire from a protected location or maximum possible dis-
tance.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. Serious health hazard. May be harmful if absorbed
through skin or inhaled. Irritating to eyes, skin, and respira-
tory system.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Liquid floats on water and may
travel to a source of ignition and spread fire. Combustion
may produce irritants and toxic gases.

FLASH POINT: —20°F (—29°C)
AUTOIGNITION TEMPERATURE: 737°F (392°C)
FLAMMABLE LIMITS: LOWER: 3.3% UPPER: 11.1%

INSTABILITYAND REACTIVITYHAZARDS: Polymerization
may be caused by elevated temperature, acid catalysts, oxi-
dizers, peroxides. Reacts with amines and active metals.
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STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Inside storage should be in a standard
flammable liquids storage warehouse, room, or cabinet. Iso-
late from acid catalysts. Outside or detached storage is pre-
ferred. Immediately remove and properly dispose of any
spilled material.

USUAL SHIPPING CONTAINERS: Drums; tanks on trucks,
rail cars, barges.

PHYSICAL PROPERTIES: Colorless liquid with a sharp, irri-
tating odor.

MELTING POINT: —209°F (—134°C)
BOILING POINT: 113°F (45°C)

SPECIFIC GRAVITY: 0.94

SOLUBILITY IN WATER: not soluble

VAPOR DENSITY: 2.66

VAPOR PRESSURE: 295 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: ALLYL CHLOROFORMATE e

SYNONYMS: allyl chlorocarbonate @‘0
FORMULA: CH,=CHCH,COOCI

NFPA 30/OSHA CLASSIFICATION: IC

DOT CLASS: Class 8, Corrosive material

SHIPPING LABEL: CORROSIVE and POISON

ID NO.: UN 1722

CAS NO.: 2987-50-0

MOL. WT.: 120.5

STAjTEMENT OF HAZARDS: Serious health hazard. Flamma-

ble liquid. Reacts with water to produce chloroformic acid
and allyl alcohol.

EMERGENCY RESPONSE PERSONAL. . PROTECTIVE
EQUIPMENT: Wear special protective clothing ‘and ‘posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate all ignition
sources. Keep water away from release. Stop or control the
leak, if this can be done without undue risk. Use appropriate
foam to blanket release and suppress vapors. Absorb in
noncombustible material for proper disposal.

FIRE FIGHTING PROCEDURES: Use dry chemical, foam,
carbon dioxide, or water spray. Water may be ineffective.
Use water spray to keep fire-exposed containers cool. Ap-
proach fire from upwind to avoid hazardous vapors and
toxic decomposition products.

HEALTH HAZARDS: Serious health hazard. May be harmful
if absorbed through skin or inhaled. Irritating to skin, eye,
and respiratory system. Reaction with water produces chlo-
roformic acid and allyl alcohol, causing severe burns and
tearing.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Combustion by-products include
hydrogen chloride and other irritants and toxic gases.

FLASH POINT: 88°F (31°C)

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
water to produce chloroformic acid and allyl alcohol. Poly-
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merization may be caused by elevated temperature, oxi-
dizers, peroxides.

STORAGE RECOMMENDATIONS: Separate from acids, al-
kalies, amines, alcohols, oxidizing materials, and water.
Store in a cool, dry, well-ventilated location. Normally refrig-
erated. Outside or detached storage is preferred.

USUAL SHIPPING CONTAINERS: Glass bottle inside
wooden box. Glass or polyethylene bottles, carboys, polyeth-
ylene-lined drums.

PHYSICAL PROPERTIES: Colorless watery liquid. Extremely
irritating odor.

BOILING POINT: 235°F (113°C)
SPECIFIC GRAVITY: 1.14
SOLUBILITY IN WATER: not soluble (decomposes)

VAPOR PRESSURE: 256 mm Hg @ 60°C
20 mm Hg @ 25°C

ELECTRICAL EQUIPMENT: Class I, Group D

NAME: ALUMINUM ALKYLS o
SYNONYMS: trialkylaluminum 9@9
FORMULA: RAl (x=2,3) (R = alkyl radical)

NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 4.2, Spontaneously combustible material
SHIPPING LABEL: SPONTANEOUSLY COMBUSTIBLE

ID NO.: UN 3051

CAS NO.: VARIES

MOL. WT.: VARIES

STATEMENT OF HAZARDS: Pyrophoric; may ignite sponta-
neously on exposure to air. Corrosive and flammable liquid.
Water reactive.

EMERGENCY | RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Keep water away from re-
lease. Spills may ignite spontaneously if solvent evaporates.
Absorb in noncombustible material for proper disposal;
shovel into suitable dry container.

FIRE FIGHTING PROCEDURES: Stop flow of liquid before
extinguishing fire. Use dry chemical or carbon dioxide.
DO NOT use water as straight stream directly on spilled
material. Water fog can be used to control fire. DO NOT
use halogenated extinguishing agents on spilled material.
Violent reaction may result. Use water spray to keep fire-
exposed containers cool. Fight fire from protected location
or maximum possible distance.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. Serious health hazard. Harmful if absorbed through
skin or inhaled. Inhalation of fumes can cause metal fume
fever.

FIRE AND EXPLOSION HAZARDS: Pyrophoric material in
flammable solvent. Vapors are heavier than air and may
travel to a source of ignition and flash back. Decomposition
begins at 350°F (177°C), releasing alkenes and aluminum
by-products. Closed containers may rupture violently when
heated.
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INSTABILITYAND REACTIVITYHAZARDS: Reacts violently
with a broad range of materials including air and water.

STORAGE RECOMMENDATIONS: Separate from air, water,
halocarbons, alcohols. Store in a cool, dry, well-ventilated
location. Outside or detached storage is preferred. Inside
storage should be in a standard flammable liquids storage
warehouse, room, or cabinet.

USUAL SHIPPING CONTAINERS: Bottles packed in insulat-
ing material. Metal cans, pails, drums. Tanks on trucks, rail
cars, barges. Packaged under nitrogen gas.

PHYSICAL PROPERTIES: Colorless liquid or solid. Typically
in solution with hydrocarbon solvent. Aluminum alkyls are
generally supplied as solutions of 20% or less of the material.
Properties are dependent upon the solvent.

NAME: ALUMINUM CHLORIDE, anhydrous o
SYNONYMS: anhydrous aluminum chloride 6@9
FORMULA: AIClg

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 8, Corrosive material

SHIPPING LABEL: CORROSIVE

ID NO.: UN 1726

CAS NO.: 7446-70-0

MOL. WT.: 133.3

STATEMENT OF HAZARDS: Corrosive. Contact with water
causes release of hydrogen chloride and heat.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Keep water away from. re-
lease. Prompt cleanup and removal'is necessary. Shovel into
suitable dry container.

FIRE FIGHTING PROCEDURES: DO NOT use water. Violent
reaction may result. Extinguish fire using agent suitable for
surrounding fire. Extinguish adjacent fires with dry chemi-

' cal, carbon dioxide, or foam. Use water spray to keep fire-

- exposed containers cool.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
* burns. Irritating to skin, eye, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Not combustible, but
-~ heating may produce irritants and toxic gases. Reacts vio-
= lently with water producing hydrochloric acid and heat.

INSTABILITYAND REACTIVITYHAZARDS: Reactsviolently
with water to form hydrogen chloride. Reacts with organic
materials.

STORAGE RECOMMENDATIONS: Store in cool, dry, well-
ventilated location. Separate from organic materials.

USUAL SHIPPING CONTAINERS: Glass bottles, metal pails
and drums, bulk package containers of rubberized fabric.

PHYSICAL PROPERTIES: Yellow-orange to grayish-white
crystals or powder. Odor of hydrogen chloride formed by
reaction with moisture in air. Sublimes at 358°F (181°C).

MELTING POINT: 381°F (194°C) @ 5.2 atm
SUBLIMES AT: 358°F (181°C)
SPECIFIC GRAVITY: 2.44

SOLUBILITY IN WATER: soluble/reacts violently

NAME: ALUMINUM PHOSPHIDE e
SYNONYMS: aluminum monophosphide QQQ
FORMULA: AIP

NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 4.3, Dangerous when wet material
SHIPPING LABEL: DANGEROUS WHEN WET and POISON
ID NO.: UN 1397

CAS NO.: 20859-73-8

MOL. WT.: 58.0

STATEMENT OF HAZARDS: Pyrophoric. Severe health haz-
ard. Liberates pyrophoric phosphine gas if exposed to mois-
ture.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Blanket release with dry
sand, clay, or ground limestone. Shovel into suitable dry
container.

FIRE FIGHTING PROCEDURES: Smother with dry sand, dry
clay, dry ground limestone, or use approved Class D extin-
guishers. DO NOT use water. Violent reaction may result.
Where access to the area is strictly controlled, it may be
best to allow the release to burn.

HEALTH HAZARDS: Severe health hazard. May be fatal if
inhaled. Liberates pyrophoric phosphine gas if exposed to
moisture.

FIRE AND EXPLOSION HAZARDS: Liberates pyrophoric,
poisonous phosphine gas on contact with moist air, water,
steam. Phosphine ignites on contact with air. Combustion
by-products include toxic oxides of phosphorus, aluminum
fumes.

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
water and reacts violently with strong acids to liberate phos-
phine gas.

STORAGE RECOMMENDATIONS: Always keep container
closed, dry. Store in a noncombustible, nonsprinklered
building away from all combustible material. Isolate from
strong acids.

USUAL SHIPPING CONTAINERS: Packaged in fiber boxes,
bags.

PHYSICAL PROPERTIES: Dark gray or yellow crystals. In
moist air has fishy odor.

MELTING POINT: 1832°F (>1000°C)
SPECIFIC GRAVITY: 2.40 to 2.85
SOLUBILITY IN WATER: decomposes

NAME: ALUMINUM POWDER, uncoated
FORMULA: Al

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 4.3, Dangerous when wet material
SHIPPING LABEL: DANGEROUS WHEN WET
ID NO.: UN 1396
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CAS NO.: 7429-90-5

MOL. WT.: 27.0

STATEMENT OF HAZARDS: Flammable solid if finely di-
vided. Easily ignited.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL. OR LEAK PROCEDURES: Shovel into suitable dry
container. Eliminate all ignition sources.

FIRE FIGHTING PROCEDURES: Smother with drysand, dry
clay, dry ground limestone, or use approved Class D extin-
guishers. DO NOT use carbon dioxide or halogenated extin-
guishing agents. DO NOT use water.

HEALTH HAZARDS: May cause minor irritation to lungs and
eyes.

FIRE AND EXPLOSION HAZARDS: Flammable solid if finely
divided. Forms explosive mixtures in a dust cloud in air.
Bulk dust when damp with water may heat spontaneously.
Hazard greater as fineness increases.

AUTOIGNITION TEMPERATURE: 1400°F (760°C)

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
strong acids, strong alkalies to release hydrogen gas. Reacts
with oxidizing materials, acid chlorides, metal salts, other
materials.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acids, alkalies, haloge-
nated compounds, oxidizers, combustible materials.

USUAL SHIPPING CONTAINERS: Fiber cans, boxes, drums;
steel drums.

PHYSICAL PROPERTIES: Gray to silver powdered metal. Me-
tallic odor when dust is inhaled.

MELTING POINT: 1221°F (660°C)

BOILING POINT: 4473°F (2467°C)

SPECIFIC GRAVITY: 2.70

SOLUBILITY IN WATER: not soluble
ELECTRICAL EQUIPMENT: Class II, Group E

NAME: AMMONIA, anhydrous, liquefied 0
FORMULA: NH, 6‘0
NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 2.2, Nonflammable compressed gas
SHIPPING LABEL: NONFLAMMABLE GAS

ID NO.: UN 1005

CAS NO.: 7664-41-7

MOL. WT.: 17.0

STATEMENT OF HAZARDS: Corrosive. May be an explosion
hazard in a confined space.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Releases may require isola-
tion or evacuation. Stop or control the leak, if this can be
done without undue risk. Use water spray to cool, absorb,
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and disperse vapors, and protect personnel. Approach re-
lease from upwind.

FIRE FIGHTING PROCEDURES: Use water spray to keep
fire-exposed containers cool. Extinguish fire using agent
suitable for surrounding fire.

HEALTH HAZARDS: Corrosive. Liquid and vapor will burn
skin and eyes severely. Serious health hazard. May be harm-
ful if inhaled. Irritating to eyes, skin, and respiratory system.
Symptoms of exposure include pulmonary edema and con-
vulsions. Liquid ammonia may cause frostbite. Aqueous so-
lutions of ammonia have considerable vapor pressure and
present hazards of gas and liquid.

FIRE AND EXPLOSION HAZARDS: No flash point deter-
mined in conventional closed cup tester. May be an explo-
sion hazard in a confined space.

AUTOIGNITION TEMPERATURE: 1204°F (651°C)
DECOMPOSITION: Begins at 928°F (498°C)

FLAMMABLE LIMITS: LOWER: 15% UPPER: 28%
INSTABILITY AND REACTIVITY HAZARDS: Reacts with

acids and oxidizing materials. Corrosive to copper, zinc,
and many metal surfaces. Reacts with hypochlorite or other
halogen sources to form explosive compounds that are sen-
sitive to pressure or increases in temperature.

STORAGE RECOMMENDATIONS: Separate from other
chemicals, particularly oxidizing materials, acids, and halo-
gens. Store in a cool, dry, well-ventilated location.

USUAL SHIPPING CONTAINERS: Barges, rail cars, tank
trucks, and cylinders.

PHYSICAL PROPERTIES: Colorless gas with penetrating suf-
focating characteristic odor. Liquid released under pressure
floats and boils on water. Forms aqueous solutions with high
vapor pressure.

MELTING POINT: —108°F (—78°C)
BOILING POINT: . —28°F (—33°C)
SPECIFIC GRAVITY: 0.68 @ —33°C
SOLUBILITY IN WATER: soluble
VAPOR DENSITY: 0.59 @ 32°F

VAPOR PRESSURE: 400 mm Hg @ 45°C
6658 mmHg @ 21°C

ELECTRICAL EQUIPMENT: Class I, Group D

NAME: AMMONIUM DICHROMATE 0
SYNONYMS: ammonium bichromate %0

FORMULA: (NH,),Cr,O;

NFPA 30/0OSHA CLASSIFICATION:
DOT CLASS: Class 5.1, Oxidizer
SHIPPING LABEL: OXIDIZER

ID NO.: UN 1439

CAS NO.: 7789-09-5

MOL. WT.: 252.1

STATEMENT OF HAZARDS: Serious health hazard. Combus-
tible solid. Strong oxidizer.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
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EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Blanket spill with dry sand,
clay, or ground limestone. Place material in noncombustible
containers. Immediately remove and properly dispose of
any spilled material.

FIRE FIGHTING PROCEDURES: Use flooding quantities of
water. Use water spray to keep fire-exposed containers cool.

HEALTH HAZARDS: Serious health hazard. Irritating to
eyes, skin, and respiratory system. May cause ulcers of the
nasal passages and pulmonary edema.

FIRE AND EXPLOSION HAZARDS: Strong oxidizer. Com-

bustible solid. Material swells dramatically, and closed con-

. tainers may rupture violently when heated. Combustion by-
< products include chromic oxide.

AUTOIGNITION TEMPERATURE: 437°F (225°C)

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
; strong acids, reducing agents, alcohols.

STORAGE RECOMMENDATIONS: Separate from acids,
- combustibles, alcohols, and reducing agents. See also NFPA
430, Code for the Storage of Liquid and Solid Oxidizers.

USUAL SHIPPING CONTAINERS: Glass bottles, fiber boxes
or bags, barrels, drums.

PHYSICAL PROPERTIES: Orange to red odorless crystals.
MELTING POINT: 338°F (170°C) (decomposes)
BOILING POINT: decomposes

SPECIFIC GRAVITY: 2.15

SOLUBILITY IN WATER: soluble

NAME: AMMONIUM FLUORIDE o
SYNONYMS: neutral ammonium fluoride 90@
FORMULA: NH,F

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 6.1, Poisonous material

SHIPPING LABEL: KEEP AWAY FROM FOOD

ID NO.: UN 2505

CAS NO.: 12125-01-8

MOL. WT.: 37.0

STATEMENT OF HAZARDS: Serious health hazard. Combus-
tion by-products may include hydrogen fluoride, ammonia,
and oxides of nitrogen.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Isolate the area. Stop or
control the leak, if this can be done without undue risk.
Shovel into suitable dry container.

FIRE FIGHTING PROCEDURES: Use appropriate extin-
guishing agents on nearby combustible fires. Use water spray
to knock down acid vapors.

HEALTH HAZARDS: Serious health hazard. May be harmful
if inhaled. Irritating to eyes, skin, and respiratory system.
Under fire conditions may produce ammonia, hydrogen

fluoride, oxides of nitrogen and other toxic and corrosive
gases and aerosols.

FIRE AND EXPLOSION HAZARDS: Not combustible, but if
involved in a fire decomposes to produce ammonia, hydro-
gen fluoride, and oxides of nitrogen.

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
acids to produce hydrogen fluoride. Reacts with alkalies,
soluble calcium salts to produce ammonia gas. Decomposes
with heat. Corrodes glass, cement, most metals.

STORAGE RECOMMENDATIONS: Separate from acids, al-
kalies. Store in a cool, dry, well-ventilated location.

USUAL SHIPPING CONTAINERS: Polyethylene, fluorocar-
bon, or wax-lined bottles, barrels.

PHYSICAL PROPERTIES: Colorless crystals or white powder.
Odorless.

MELTING POINT: decomposes
SPECIFIC GRAVITY: 1.01
SOLUBILITY IN WATER: soluble

NAME: AMMONIUM NITRATE

SYNONYMS: ammonium salt; nitram; nitric acid
ammonium salt; norway saltpeter

FORMULA: NH,NOg

NFPA 30/0OSHA CLASSIFICATION:
DOT CLASS: Class 5.1, Oxidizer
SHIPPING LABEL: OXIDIZER

ID NO.: UN 1942

CAS NO.: 6484-52-2

MOL.: WT.: 80.0

STATEMENT OF HAZARDS: Strong oxidizer. Combustion
by-products include oxides of nitrogen and ammonia. If
subjected to strong shocks or heated under confinement
causing a pressure buildup, may undergo detonation.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Prompt cleanup and re-
moval are necessary in order to prevent contamination with
combustible materials.

FIRE FIGHTING PROCEDURES: Use flooding quantities of
water. Fight fire from protected location or maximum possi-
ble distance. Approach fire from upwind to avoid hazardous
vapors and toxic decomposition products. Fire situations
may require evacuation.

HEALTH HAZARDS: The oxides of nitrogen gases (except
nitrous oxide) emitted on decomposition of ammonium
nitrate are serious health hazard.

FIRE AND EXPLOSION HAZARDS: Strong oxidizer. If
heated under confinement, material may explode. Ammo-
nium nitrate of any grade, including fertilizer, when contam-
inated with oil, charcoal, or other organic materials should
be considered an explosive capable of detonation by com-
bustion or by explosion of adjacent explosive materials.
Combustion by-products include oxides of nitrogen, ammo-
nia. Closed containers may rupture violently when heated.

@
&

1994 Edition, Amended 2001



49-20 HAZARDOUS CHEMICALS DATA

INSTABILITYAND REACTIVITYHAZARDS: Reactsviolently
with reducing agents, strong acids, powdered metals, or-
ganic materials.

STORAGE RECOMMENDATIONS: Separate from acids, al-
kalies, reducing agents, combustible materials. Store in a
cool, dry, wellventilated location. See also NFPA 490, Code
for the Storage of Ammonium Nitrate, and NFPA 430, Code
for the Storage of Liquid and Solid Oxidizers.

USUAL SHIPPING CONTAINERS: Fiber bags and drums,
steel drums, and bulk packaging in trucks and rail cars and
bulk in tank barges.

PHYSICAL PROPERTIES: White to gray to brown odorless
beads, pellets, or flakes.

MELTING POINT: 336°F (169°C) decomposes @ 410°F
(210°C)

SPECIFIC GRAVITY: 1.72

SOLUBILITY IN WATER: soluble

NAME: AMMONIUM PERCHLORATE 0
FORMULA: NH,CIO, 0@0
NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 5.1, Oxidizer

SHIPPING LABEL: OXIDIZER

ID NO.: UN 1442

CAS NO.: 7790-989

MOL. WT.: 117.5

STATEMENT OF HAZARDS: Strong oxidizer. Contact with
combustible material will increase fire and explosion haz-
ard. Shock sensitive. Slight health hazard. Combustion may
produce irritants and toxic gases.

EMERGENCY RESPONSE PERSONAL “PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Prompt cleanup and re-
moval are necessary in order to prevent contamination with
combustible materials.

FIRE FIGHTING PROCEDURES: Explosive decomposition
may occur under fire conditions. Fight fire from protected
location or maximum possible distance. Use flooding quan-
tities of water. Use water spray to keep fire-exposed contain-
ers cool. Fire situations may require evacuation.

HEALTH HAZARDS: Slight health hazard. The oxides of ni-
trogen (except nitrous oxide), hydrogen chloride, and am-
monia emitted on decomposition of ammonium
perchlorate are serious health hazard. Irritating to skin,
eyes, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Strong oxidizer. Heat or
shock may cause explosion. Combustion by-products in-
clude oxides of nitrogen, ammonia, hydrogen chloride.
Closed containers may rupture violently when heated.

INSTABILITY AND REACTIVITY HAZARDS: Strong oxi-
dizer. Decomposes violently with shock. Reacts violently and
can detonate with reducing agents, strong acids, powdered
metals, or if mixed with organic materials.

STORAGE RECOMMENDATIONS: Separate from acids, al-
kalies, reducing agents, combustible materials. Store in a
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cool, dry, well-ventilated location. See also NFPA 430, Code
for the Storage of Liquid and Solid Oxidizers.

USUAL SHIPPING CONTAINERS: Fiber bags and drums,
steel drums, and tote bins.

PHYSICAL PROPERTIES: White, odorless crystals.
MELTING POINT: 464°F (240°C) (decomposes)
SPECIFIC GRAVITY: 1.95

SOLUBILITY IN WATER: soluble

NAME: AMMONIUM PERMANGANATE

DOT SHIPPING NAME: PERMANGANATES,
INORGANIC, n.o.s.

FORMULA: NH,MnO,

NFPA 30/0OSHA CLASSIFICATION:
DOT CLASS: Class 5.1, Oxidizer
SHIPPING LABEL: OXIDIZER

ID NO.: UN 1482

CAS NO.: 13446-10-1

MOL. WT.: 137.0

STATEMENT OF HAZARDS: Strong oxidizer. Contact with
combustible material will increase fire hazard. Shock sensi-
tive at elevated temperatures. Combustion may produce
irritants and toxic gases.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Prompt cleanup and re-
moval are necessary in order to prevent contamination with
combustible materials.

FIRE FIGHTING PROCEDURES: Explosive decomposition
may occur, under fire conditions. Fight fire from protected
location or maximum possible distance. Use flooding quan-
tities of water. Use water spray to keep fire-exposed contain-
ers cool. Fire situations may require evacuation.

HEALTH HAZARDS: The oxides of nitrogen (except nitrous
oxide) emitted on decomposition of ammonium permanga-
nate are serious health hazard.

FIRE AND EXPLOSION HAZARDS: Strong oxidizer. Heat or
shock may cause explosion. Combustion by-products in-
clude oxides of nitrogen and ammonia. Closed containers
may rupture violently when heated.

INSTABILITY AND REACTIVITY HAZARDS: Strong oxi-
dizer. When mixed with organic materials or reducing
agents, shock or friction may initiate a violent reaction.

STORAGE RECOMMENDATIONS: Separate from acids, al-
kalies, reducing agents, and combustible materials. Store
in a cool, dry, well-ventilated location. See also NFPA 430,
Code for the Storage of Liquid and Solid Oxidizers.

USUAL SHIPPING CONTAINERS: Fiber bags and drums,
steel drums.

PHYSICAL PROPERTIES: Purple crystals. Odorless.
MELTING POINT: 230°F (110°C)

SPECIFIC GRAVITY: 2.21

SOLUBILITY IN WATER: soluble

®
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NAME: AMYLAMINES
SYNONYMS: 1-pentylamine
FORMULA: CH3(CH,),NH,

NFPA 30/0OSHA CLASSIFICATION: IB

DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 1106

CAS NO.: N/A

MOL. WT.: 87.2

STATEMENT OF HAZARDS: Flammable liquid. Moderate
health hazard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILLL. OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak, if this can be done without
undue risk. Use water spray to cool and disperse vapors,
protect personnel, and dilute spills to form nonflammable
mixtures. Control runoff and isolate discharged material
for proper disposal.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, “alcohol resistant” foam, or carbon dioxide. Water may
be ineffective. Use water spray to keep fire-exposed contain-
ers cool.

HEALTH HAZARDS: Moderate health hazard. May be harm-
ful if absorbed through skin or inhaled. Irritating to eye,
skin, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to_a source of
ignition and flash back.

FLASH POINT: 30°F (—1°C)

FLAMMABLE LIMITS: LOWER: 2.2% UPPER:' 22%

INSTABILITYAND REACTIVITYHAZARDS: Reacts with oxi-
dizing materials.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-

ventilated location. Store away from heat, oxidizers, and
sunlight. Outside or detached storage is preferred. Separate
from oxidizing materials. Inside storage should be in a stan-
dard flammable liquids storage warehouse, room, or cabi-
net.

USUAL SHIPPING CONTAINERS: 1- to 5-gallon cans, 55-
gallon drums, tank cars.

PHYSICAL PROPERTIES: Colorless, volatile liquid with am-
monia-like odor.

MELTING POINT: —67°F (—55°C)

BOILING POINT: 210°F (99°C)

SPECIFIC GRAVITY: 0.8

SOLUBILITY IN WATER: soluble
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: AMYL MERCAPTANS e
SYNONYMS: n-amyl mercaptan; pentanethiol; %0
pentyl mercaptan

FORMULA: CH;(CH,)3;CH,SH

NFPA 30/OSHA CLASSIFICATION: IB

DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 1111

CAS NO.: 110-66-7

MOL. WT.: 104.2

STATEMENT OF HAZARDS: Flammable liquid. Moderate
health hazard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE ;E;
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate all ignition :
sources. Stop or control the leak, if this can be done without
undue risk. Control runoff and isolate discharged material -
for proper disposal. '

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, foam, or carbon dioxide. Water may be ineffective. Use
water spray to keep fire-exposed containers cool.

HEALTH HAZARDS: Moderate health hazard. May be harm-
ful if inhaled. Irritating to skin, eye, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Liquid floats on water and may
travel to a source of ignition and spread fire.

FLASH POINT: 65°F (18°C)
INSTABILITYAND REACTIVITYHAZARDS: Reacts with oxi-

dizing materials.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from oxidizing materials. Out-
side or detached storage is preferred. Inside storage should
be in a_standard. flammable liquids storage warehouse,
room,; or cabinet.

USUAL SHIPPING CONTAINERS: 1- to 5-gallon cans and
55-gallon drums.

PHYSICAL PROPERTIES: Colorless to light-yellow liquid with
very disagreeable odor.

MELTING POINT: —105°F (—76°C)
BOILING POINT: 260°F (127°C)

SPECIFIC GRAVITY: 0.8

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: 14 mm Hg @ 25°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: AMYL NITRATE 0
FORMULA: CH3(CH,)NOg 9@0
NFPA 30/0OSHA CLASSIFICATION: II

DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 1112

CAS NO.: 1002-16-0

MOL. WT.: 133.15
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STATEMENT OF HAZARDS: Combustible liquid. Moderate
health hazard. Products of combustion may be more hazard-
ous than the material itself. Strong oxidizer.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Use water spray to
cool and disperse vapors and protect personnel.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, foam, or carbon dioxide. Use water spray to keep fire-
exposed containers cool.

HEALTH HAZARDS: Moderate health hazard. May be harm-
ful if inhaled. Combustion by-products include oxides of
nitrogen and may be more hazardous than the material
itself.

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
Strong oxidizer.

FLASH POINT: 118°F (48°C)

INSTABILITY AND REACTIVITY HAZARDS: Strong oxi-
dizer. Combustion by-products include oxides of nitrogen.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Outside or detached storage is pre-
ferred. Inside storage should be in a standard flammable
liquids storage warehouse, room, or cabinet. See also NFPA
430, Code for the Storage of Liquid and Solid Oxidizers.

USUAL SHIPPING CONTAINERS: 55-gallon drums, tank
trucks, tank cars.

PHYSICAL PROPERTIES: Colorless liquid with an ethereal
odor.

BOILING POINT: 306 to 315°F (153-to 157°C)

SPECIFIC GRAVITY: 1.0

SOLUBILITY IN WATER: not soluble

ELECTRICAL EQUIPMENT: Class I, Group Undesignated

NAME: ANILINE o
SYNONYMS: aminobenzene; benzenamine; %0
phenylamine

FORMULA: CzH;NH,

NFPA 30/0OSHA CLASSIFICATION: IITA
DOT CLASS: Class 6.1, Poisonous material
SHIPPING LABEL: POISON

ID NO.: UN 1547

CAS NO.: 62-53-3

MOL. WT.: 93.1

STATEMENT OF HAZARDS: Serious health hazard. Combus-
tible liquid.
EMERGENCY RESPONSE PERSONAL PROTECTIVE

EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Approach release from up-
wind. Stop or control the leak, if this can be done without
undue risk. Use water spray to cool and disperse vapors and
protect personnel. Control runoff and isolate discharged
material for proper disposal.
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FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, foam, or carbon dioxide. Use water spray to keep fire-
exposed containers cool.

HEALTH HAZARDS: Serious health hazard. May be harmful
if absorbed through skin and inhaled. Vapors are readily
absorbed through the skin. Causes chemical asphyxiation.

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
Combustion by-products include nitrogen oxides as well as
other materials.

FLASH POINT: 158°F (70°C)
AUTOIGNITION TEMPERATURE: 1139°F (615°C)
FLAMMABLE LIMITS: LOWER: 1.3% UPPER: 11%

INSTABILITYAND REACTIVITYHAZARDS: Reacts with oxi-
dizing materials, acids, and alkalies. See NFPA 491M, Man-
ual for Hazardous Chemical Reactions, for details of other
hazardous chemical reactions involving aniline.

STORAGE RECOMMENDATIONS: Store in cool, dry, well-
ventilated location away from fire hazards and reactive mate-
rials.

USUAL SHIPPING CONTAINERS: Bottles, cans, drums, and
tank vehicles, tank cars, and tank vessels.

PHYSICAL PROPERTIES: Colorless to brown oily liquid with
amine odor.

MELTING POINT: 21°F (—6°C)

BOILING POINT: 364°F (184°C)

SPECIFIC GRAVITY: 1.02

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: 1 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: ANTIMONY PENTACHLORIDE, liquid o
SYNONYMS: antimony chloride; antimony %0

perchloride; butter of antimony
FORMULA: SbCly
NFPA 30/0OSHA CLASSIFICATION:
DOT CLASS: Class 8, Corrosive material
SHIPPING LABEL: CORROSIVE
ID NO.: UN 1730
CAS NO.: 7647-189
MOL. WT.: 299.0
STATEMENT OF HAZARDS: Corrosive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Use water spray to
cool and disperse vapors and protect personnel.

FIRE FIGHTING PROCEDURES: Use appropriate extin-
guishing agents on nearby combustible fires. Use water spray
to knock down acid vapors.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. Vapors resulting from contact with water or moist
air may burn skin, eyes, and respiratory system. May be
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harmful if absorbed through skin or inhaled. Combustion
by-products may include antimony fumes and hydrogen
chloride.

FIRE AND EXPLOSION HAZARDS: Not combustible, but if
involved in a fire decomposes to produce fumes of antimony
and hydrogen chloride.

INSTABILITY AND REACTIVITY HAZARDS: Decomposes
with heat, acids, or on contact with water or moist air to
produce hydrogen chloride and antimony pentoxide.

STORAGE RECOMMENDATIONS: Separate from acids, al-
kalies. Store in a cool, dry, well-ventilated location.

USUAL SHIPPING CONTAINERS: Glass bottles, carboys,
metal drums.

PHYSICAL PROPERTIES: Colorless to red-yellow oily liquid.
Unpleasant odor.

MELTING POINT: 37°F (2.8°C)
BOILING POINT: decomposes
SPECIFIC GRAVITY: 2.34
SOLUBILITY IN WATER: decomposes
VAPOR PRESSURE: 1 mm Hg @ 22.7°C

NAME: ANTIMONY PENTAFLUORIDE 0
SYNONYMS: antimony (V) fluoride o‘o
FORMULA: SbF;

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 8, Corrosive material

SHIPPING LABEL: CORROSIVE and POISON

ID NO.: UN 1732

CAS NO.: 7783-70-2

MOL. WT.: 216.7

STATEMENT OF HAZARDS: Severe health hazard. Corro-
sive. Reacts with water to produce hydrogen fluoride.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL. OR LEAK PROCEDURES: Keep water away from re-
lease. Approach release from upwind. Stop or control the
leak, if this can be done without undue risk. Control runoff
and isolate discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Approach fire from upwind
to avoid hazardous vapors and toxic decomposition prod-
ucts. Use dry chemical, carbon dioxide, or flooding quanti-
ties of water as spray on fire involved material.

HEALTH HAZARDS: Severe health hazard. May be fatal if
absorbed through skin or inhaled. Corrosive. Causes severe
eye and skin burns. Irritating to skin, eyes, and respiratory
system. Reacts with water to produce hydrogen fluoride.

FIRE AND EXPLOSION HAZARDS: Not combustible, but if
involved in a fire decomposes to produce fumes of antimony
and hydrogen fluoride. Contact with combustible materials
may increase the fire hazard. Closed containers may rupture
violently when heated.

INSTABILITY AND REACTIVITY HAZARDS: Hydrofluoric
acid is formed from reaction with water and moisture, which
may react with metals forming hydrogen gas.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Outside or detached storage is pre-
ferred. Separate from organic or siliceous materials.

USUAL SHIPPING CONTAINERS: Stainless steel cylinders.

PHYSICAL PROPERTIES: Oily colorless liquid. Hygroscopic.
Fumes readily upon contact with moist air.

MELTING POINT: 45°F (7°C)
BOILING POINT: 301°F (150°C)
SPECIFIC GRAVITY: 2.99
SOLUBILITY IN WATER: soluble
VAPOR PRESSURE: 10 mm Hg @ 25°C

NAME: ANTIMONY SULFIDE

DOT SHIPPING NAME: ANTIMONY @
COMPOUNDS, INORGANIC SOLID, N.O.S.

SYNONYMS: antimonal sulfide; antimony pentasulfide; anti-
mony red

FORMULA: SboSs

NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 6.1, Poisonous material

SHIPPING LABEL: POISON or KEEP AWAY FROM FOOD
ID NO.: UN 1549

CAS NO.: 1315-04-4

MOL. WT.: 403.8

STATEMENT OF HAZARDS: Combustible solid. Slight
health hazard. Combustion by-products include hydrogen
sulfide, antimony oxides, and sulfur dioxide.

EMERGENCY _RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL. OR LEAK PROCEDURES: Shovel into suitable dry

container.

FIRE FIGHTING PROCEDURES: Extinguish fire using agent
suitable for surrounding fire. Use flooding quantities of
water as spray. Approach fire from upwind to avoid hazard-
ous vapors and toxic decomposition products.

HEALTH HAZARDS: Slight health hazard. Products of com-
bustion or reaction products with water or acids include
hydrogen sulfide and sulfur dioxide, which may be more
hazardous than the material itself.

FIRE AND EXPLOSION HAZARDS: Combustible solid. Com-
bustion by-products include antimony oxides, sulfur diox-
ide, and hydrogen sulfide.

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
water or acids to produce toxic gas. Reacts with oxidizing
materials.

STORAGE RECOMMENDATIONS: Separate from acids, oxi-
dizing materials. Store in a cool, dry, well-ventilated loca-
tion.

USUAL SHIPPING CONTAINERS: Cans and fiber drums.
PHYSICAL PROPERTIES: Orange-yellow odorless powder.
MELTING POINT: 167°F (75°C) (decomposes)

SPECIFIC GRAVITY: 4.12
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SOLUBILITY IN WATER: not soluble/decomposes

NAME: ARSENIC PENTAFLUORIDE o
FORMULA: AsF; o‘o
NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: N/A

ID NO.: N/A

CAS NO.: 7784-36-3

MOL. WT.: 169.9

STATEMENT OF HAZARDS: Corrosive gas.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Use water spray to
disperse vapors and protect personnel. Control runoff and
isolate discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Use appropriate extin-
guishing agents on nearby combustible fires. Carefully use
water spray to knock down acid vapors.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
‘ burns. Irritating to skin, eyes, and respiratory system.

:FIRE AND EXPLOSION HAZARDS: Not combustible, but if
- involved in a fire decomposes to produce fumes of arsenic
. and hydrogen fluoride.

INSTABILITY AND REACTIVITY HAZARDS: Decomposes
© on contact with water or moist air to produce hydrogen
* fluoride and arsenic pentoxide. Behaves like hydrogen fluo-
" ride once wet.

STORAGE RECOMMENDATIONS: Separate from acids, al-
kalies. Store in a cool, dry, well-ventilated location.

USUAL SHIPPING CONTAINERS: Cylinders.

PHYSICAL PROPERTIES: Colorless gas. Forms white fumes
in moist air.

MELTING POINT: —112°F (—80°C)
BOILING POINT: —63°F (—53°C)
SOLUBILITY IN WATER: decomposes
VAPOR DENSITY: 5.86

NAME: ARSENIC PENTOXIDE o
SYNONYMS: arsenic anhydride; arsenic (V) 6‘0

oxide; arsenic pentaoxide; diarsenic pentoxide
FORMULA: As,Oj
NFPA 30/0OSHA CLASSIFICATION:
DOT CLASS: Class 6.1, Poisonous material
SHIPPING LABEL: POISON
ID NO.: UN 1559
CAS NO.: 1303-28-2
MOL. WT.: 229.8
STATEMENT OF HAZARDS: Serious health hazard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.
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SPILL OR LEAK PROCEDURES: Prompt cleanup and re-
moval are necessary.

FIRE FIGHTING PROCEDURES: Use flooding quantities of
water as spray. Control runoff and isolate discharged mate-
rial for proper disposal. Extinguish fire using agent suitable
for surrounding fire.

HEALTH HAZARDS: Serious health hazard. May be harmful
if absorbed through skin or inhaled. Irritating to skin, eyes,
and respiratory system.

FIRE AND EXPLOSION HAZARDS: Not combustible, but if
involved in a fire decomposes to produce arsenic fumes.

INSTABILITY AND REACTIVITY HAZARDS: Reacts with

acids, halogens, aluminum, and zinc.

STORAGE RECOMMENDATIONS: Separate from acids,
halogens, aluminum, and zinc. Store in a cool, dry, well-
ventilated location.

USUAL SHIPPING CONTAINERS: Lined fiber bags, drums,
steel drums.

PHYSICAL PROPERTIES: White, hygroscopic, odorless pow-
der.

MELTING POINT: 1472°F (800°C) (decomposes)
BOILING POINT: decomposes

SPECIFIC GRAVITY: 4.32

SOLUBILITY IN WATER: soluble

NAME: ARSENIC TRICHLORIDE o
SYNONYMS: arsenic butter; arsenic chloride; %0
arsenous chloride; arsenous trichloride;
trichloroarsine

FORMULA: AsClg

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS:/ Class 6.1, Poisonous material
SHIPPING LABEL: POISON

ID NO.: UN 1560

CAS NO.: 7784-34-1

MOL. WT.: 181.3

STATEMENT OF HAZARDS: Corrosive liquid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Use water spray to
disperse vapors and protect personnel. Control runoff and
isolate discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Use appropriate extin-
guishing agents on nearby combustible fires. Use water spray
to knock down acid vapors.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. Irritating to skin, eyes, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Not combustible, but if
involved in a fire decomposes to produce fumes of arsenic
and hydrogen chloride.

INSTABILITY AND REACTIVITY HAZARDS: Decomposes
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with sunlight or on contact with water or moist air to pro-
duce hydrogen chloride and arsenic trioxide.

STORAGE RECOMMENDATIONS: Separate from acids, al-
kalies. Store in a cool, dark, dry, well-ventilated location.

USUAL SHIPPING CONTAINERS: Glass bottles, cans,
drums.

PHYSICAL PROPERTIES: Colorless to pale yellow oily liquid.
Unpleasant odor. Fumes in moist air.

MELTING POINT: 16.7°F (—8°C)
BOILING POINT: 266°F (130°C)
SPECIFIC GRAVITY: 2.15

SOLUBILITY IN WATER: decomposes
VAPOR PRESSURE: 10 mm Hg @ 23.5°C

NAME: ARSENIC TRIOXIDE o
SYNONYMS: arsenolite; arsenous acid anhydride; 6‘0

arsenous oxide, white arsenic
FORMULA: AsyOgq
NFPA 30/OSHA CLASSIFICATION:
DOT CLASS: Class 6.1, Poisonous material
SHIPPING LABEL: POISON
ID NO.: UN 1561
CAS NO.: 1327-53-3
MOL. WT.: 197.8
STATEMENT OF HAZARDS: Serious health hazard.

EMERGENCY RESPONSE PERSONAL  PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Prompt cleanup and re-
moval are necessary. Shovel into suitable dry container.

FIRE FIGHTING PROCEDURES: Extinguish fire using agent
suitable for surrounding fire. Use flooding quantities of
water as spray. Control runoff and isolate discharged mate-
rial for proper disposal.

HEALTH HAZARDS: Serious health hazard. May be harmful
if absorbed through skin or inhaled. Irritating to skin, eyes,
and respiratory system.

FIRE AND EXPLOSION HAZARDS: Not combustible, but if
involved in a fire decomposes to produce arsenic fumes.

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
acids, halogens, aluminum, and zinc.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acids, halogens, and iron
salts.

USUAL SHIPPING CONTAINERS: Lined fiber bags. Metal
cans, pails, drums. Bulk in trucks, rail cars, barges.

PHYSICAL PROPERTIES: Colorless to white crystals.
MELTING POINT: 379°F (193°C) (sublimes)
BOILING POINT: sublimes

SPECIFIC GRAVITY: 3.74

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: 66 mm Hg @ 312°C

NAME: ARSENIC TRISULFIDE

DOT SHIPPING NAME: ARSENIC COMPOUNDS, %0
SOLID, n.o.s. (UN 1557)

SYNONYMS: arsenic (III) sulfide; arsenous sulfide; diarsenic
trisulfide

FORMULA: AsoSs

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 6.1, Poisonous material
SHIPPING LABEL: POISON

ID NO.: NA 1557

CAS NO.: 1303-339

MOL. WT.: 246.0

STATEMENT OF HAZARDS: Serious health hazard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Prompt cleanup and re-
moval are necessary. Control runoff and isolate discharged
material for proper disposal.

FIRE FIGHTING PROCEDURES: Extinguish fire using agent
suitable for surrounding fire. Use flooding quantities of
water as spray. Control runoff and isolate discharged mate-
rial for proper disposal.

HEALTH HAZARDS: Serious health hazard. May be harmful
if absorbed through skin or inhaled. Irritating to skin, eyes,
and respiratory system.

FIRE AND EXPLOSION HAZARDS: Not combustible, but if
involved in a fire may decompose to produce sulfur oxides
and ‘arsenic compounds.

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
acids, oxidizing materials, halogens. Reacts with water or
steam to produce hydrogen sulfide.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acids, oxidizing materi-
als, halogens.

USUAL SHIPPING CONTAINERS: Lined fiber bags; metal
cans, pails, drums.

PHYSICAL PROPERTIES: Yellow or red crystalline solid.
Odorless.

MELTING POINT: 594°F (312°C)
BOILING POINT: 1305°F (707°C)
SPECIFIC GRAVITY: 3.43
SOLUBILITY IN WATER: not soluble

NAME: ARSINE

SYNONYMS: arsenic trihydride; hydrogen arsenide o‘é
FORMULA: AsH,

NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 2.3, Poisonous gas

SHIPPING LABEL: POISON GAS and FLAMMABLE GAS
ID NO.: UN 2188

CAS NO.: 7784-42-1
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MOL. WT.: 77.9

STATEMENT OF HAZARDS: Severe health hazard. Low igni-
tion energy.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Releases may require isola-
tion or evacuation. Approach release from upwind. Elimi-
nate all ignition sources. Stop or control the leak, if this
can be done without undue risk. Use water spray to cool
and disperse vapors and protect personnel.

FIRE FIGHTING PROCEDURES: Stop flow of gas before ex-
tinguishing fire. Approach fire from upwind to avoid hazard-
ous vapors and toxic decomposition products. Fight fire
from protected location or maximum possible distance. Use
fine spray or fog to control fire by preventing its spread
and absorbing some of its heat. Use water spray to keep
fire-exposed containers cool.

HEALTH HAZARDS: Severe health hazard. May be fatal if
absorbed through skin or inhaled, even in very low doses.
Inhalation causes headache, vomiting, anoxia, nervousness,
abdominal pains, chills, death. Symptoms may appear up
to a few hours after exposure.

FIRE AND EXPLOSION HAZARDS: Flammable gas. Decom-
poses at 572°F (300°C) with deposition of arsenic, which
vaporizes at 752°F (400°C). Gas is heavier than air and may
travel to a source of ignition and flash back. Closed contain-
ers may rupture violently when heated.

FLAMMABLE LIMITS: LOWER: 5.1% UPPER: 78%

INSTABILITYAND REACTIVITYHAZARDS: Reactsviolently
with oxidizing materials, acids, halogens. Reacts with light
to deposit arsenic.

STORAGE RECOMMENDATIONS: Separate from oxidizing
materials, acids, halogens. Store in a cool, dry, well-venti-
lated location. Outside or detached storage is preferred.

USUAL SHIPPING CONTAINERS: Steel cylinders.

PHYSICAL PROPERTIES: Colorless, neutral gas with dis-
agreeable garlic odor.

MELTING POINT: —179°F (—117°C)
BOILING POINT: —81°F (—62°C)
SOLUBILITY IN WATER: not soluble
VAPOR DENSITY: 2.66

VAPOR PRESSURE: >760 mm Hg @ 20°C

NAME: BARIUM CHLORATE o
SYNONYMS: barium chlorate anhydrous é@@
FORMULA: Ba(ClOg),

NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 5.1, Oxidizer

SHIPPING LABEL: OXIDIZER and POISON

ID NO.: UN 1445

CAS NO.: 13477-00-4

MOL. WT.: 304.3

STATEMENT OF HAZARDS: Moderate health hazard.
Strong oxidizer.
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EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Prompt cleanup and re-
moval is necessary in order to prevent contamination with
combustible materials.

FIRE FIGHTING PROCEDURES: Use flooding quantities of
water. Use water spray to keep fire-exposed containers cool.

HEALTH HAZARDS: Moderate health hazard. May be harm-
ful if inhaled. Irritating to skin, eyes, and respiratory system.
May cause muscle spasms, slow pulse, irritation of throat,
eyes, skin.

FIRE AND EXPLOSION HAZARDS: Strong oxidizer. Re-
leases oxygen above 482°F (250°C). Not combustible, but
if involved in a fire decomposes to produce barium oxides.

INSTABILITY AND REACTIVITY HAZARDS: Strong oxi-
dizer. May react violently with reducing agents, strong acids,
powdered metals. Contact with combustible material will
increase the fire hazard.

STORAGE RECOMMENDATIONS: Separate from acids, al-
kalies, reducing agents, combustibles, ammonium com-
pounds. Store in a cool, dry, well-ventilated location. See
also NFPA 430, Code for the Storage of Liquid and Solid
Ocxidizers.

USUAL SHIPPING CONTAINERS: Fiber bags, boxes, and
drums; wooden kegs.

PHYSICAL PROPERTIES: Colorless to white odorless crystals
or powder.

MELTING POINT: 482°F (250°C) (loses oxygen) 777°F
(414°C) (melts)

SPECIFIC GRAVITY: 3.18
SOLUBILITY IN WATER: soluble

NAME: BENZALDEHYDE 9

DOT SHIPPING NAME: ALDEHYDE, n.o.s. 0‘0

SYNONYMS: artificial essential oil of almond; benzoic alde-
hyde

FORMULA: (CgHz)CHO

NFPA 30/OSHA CLASSIFICATION: IIIA

DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 1989

CAS NO.: 100-52-7

MOL. WT.: 106.1

STATEMENT OF HAZARDS: Moderate health hazard. Com-
bustible liquid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Use water spray to
cool and disperse vapors and protect personnel. Absorb in
noncombustible material for proper disposal.
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FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, foam, or carbon dioxide. Use water spray to keep fire-
exposed containers cool.

HEALTH HAZARDS: Moderate health hazard. May be harm-
ful if absorbed through skin or inhaled. Narcotic in high
concentrations. Acts as local anesthetic. Irritating to skin,
eyes, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
Combustion may produce irritants and toxic gases.

FLASH POINT: 148°F (64°C)
AUTOIGNITION TEMPERATURE: 378°F (192°C)

FLAMMABLE LIMITS: LOWER: 1.4% UPPER: not deter-
mined

INSTABILITY AND REACTIVITY HAZARDS: Reacts with a
broad range of materials.

STORAGE RECOMMENDATIONS: Store in a cool, dry, dark,
well-ventilated location. Separate from oxidizing materials,
reducing agents, alkalies.

USUAL SHIPPING CONTAINERS: Glass bottle or metal can
inside wooden box; carboys; drums; tanks on trucks, rail
cars, barges.

PHYSICAL PROPERTIES: Yellow liquid. Odor of almonds.
Burning, aromatic taste.

MELTING POINT: —69°F (—56°C)

BOILING POINT: 354°F (179°C)

SPECIFIC GRAVITY: 1.04

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: 1 mm Hg @ 26°C
‘ELECTRICAL EQUIPMENT: Class I, Group D

'NAME: BENZENE &>
“SYNONYMS: benzol 9.@
"FORMULA: CgH,

;ENFPA 30/OSHA CLASSIFICATION: IB

:;:DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 1114

CAS NO.: 71-43-2

MOL. WT.: 78.1

STATEMENT OF HAZARDS: Flammable liquid. May accumu-
late static electricity. Moderate health hazard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL. OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak, if this can be done without
undue risk. Use water spray to cool and disperse vapors,
protect personnel, and dilute spills to form nonflammable
mixtures. Absorb in noncombustible material for proper
disposal. Control runoff and isolate discharged material for
proper disposal.

FIRE FIGHTING PROCEDURES: Approach fire from upwind
to avoid hazardous vapors. Use water spray, dry chemical,

foam, or carbon dioxide. Use water spray to keep fire-ex-
posed containers cool.

HEALTH HAZARDS: Moderate health hazard. May be harm-
ful if absorbed through skin or inhaled. Irritating to eye,
skin, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Liquid floats on water and may
travel to a source of ignition and spread fire.

FLASH POINT: 12°F (—11°C)
AUTOIGNITION TEMPERATURE: 928°F (498°C)
FLAMMABLE LIMITS: LOWER: 1.3% UPPER: 7.1%

INSTABILITYAND REACTIVITYHAZARDS: Reacts with oxi-
dizing materials.

STORAGE RECOMMENDATIONS: Outside or detached
storage is preferred. Inside storage should be in a standard
flammable liquids storage warehouse, room, or cabinet. Sep-
arate from oxidizing materials.

USUAL SHIPPING CONTAINERS: Glass bottles, cans,
drums, and tanks on trucks, rail cars, barges.

PHYSICAL PROPERTIES: Colorless liquid with aromatic
odor.

MELTING POINT: 42°F (6°C)

BOILING POINT: 176°F (80°C)

SPECIFIC GRAVITY: 0.88

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: 75 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: BENZOTRICHLORIDE

SYNONYMS: benzene, (trichloromethyl)-; benzenyl %o
trichloride; phenylchloroform; phenyltrichlor-
omethane; toluene trichloride

FORMULA: CzH;CClg

NFPA 30/0OSHA CLASSIFICATION: II1B
DOT CLASS: Class 8, Corrosive material
SHIPPING LABEL: CORROSIVE

ID NO.: UN 2226

CAS NO.: 98-07-7

MOL. WT.: 195.5

STATEMENT OF HAZARDS: Serious health hazard. Corro-
sive and combustible liquid. Reacts with water.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Use water spray to cool and
disperse vapors, protect personnel. Control runoff and iso-
late discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Use dry chemical, foam, or
carbon dioxide. The use of water should be avoided as
hydrochloric acid will be liberated. If water must be use,
flood with large amounts to absorb liberated hydrogen chlo-
ride. Use water spray to keep fire-exposed containers cool.
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Approach fire from upwind to avoid hazardous vapors and
toxic decomposition products.

HEALTH HAZARDS: Serious health hazard. Corrosive.
Causes severe eye and skin burns. Irritating to the eyes,
skin, and respiratory system. May cause pulmonary edema
or other lung damage. Skin sensitization may occur.

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
Combustion by-products include hydrogen chloride and
carbon dioxide.

FLASH POINT: 260°F (127°C)
AUTOIGNITION TEMPERATURE: 412°F (211°C)
INSTABILITY AND REACTIVITY HAZARDS: Reacts with

water to produce hydrogen chloride. Contact with acid
evolves chlorine fumes.

STORAGE RECOMMENDATIONS: Separate from acids.
Store in a cool, dry, well-ventilated location.

PHYSICAL PROPERTIES: Colorless to yellowish, oily liquid,
which fumes in air and has a penetrating odor.

MELTING POINT: 23°F (—5°C)
BOILING POINT: 429°F (221°C)
SPECIFIC GRAVITY: 1.38

SOLUBILITY IN WATER: reacts

VAPOR PRESSURE: 0.23 mm Hg @ 20°C

NAME: BENZOTRIFLUORIDE
SYNONYMS: benzene (trifluoromethyl); phenylflu- %0

oroform; toluene trifluoride,
FORMULA: CzH;CF;
NFPA 30/OSHA CLASSIFICATION: IB
DOT CLASS: Class 3, Flammable and 'combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID
ID NO.: UN 2338
CAS NO.: 98-08-8
MOL. WT.: 146.1

STATEMENT OF HAZARDS: Corrosive and flammable lig-
uid. Reacts with water to produce hydrogen fluoride.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate all ignition
sources. Approach release from upwind. Stop or control
the leak, if this can be done without undue risk. Keep water
away from release to avoid hydrogen fluoride formation.

FIRE FIGHTING PROCEDURES: Use water as spray, dry
chemical, foam, or carbon dioxide. Water may be ineffec-
tive. Approach fire from upwind to avoid hazardous vapors
and toxic decomposition products. Use water spray to keep
fire-exposed containers cool.

HEALTH HAZARDS: Serious health hazard. May be harmful
if absorbed through skin or inhaled. Corrosive. Causes se-
vere eye and skin burns. Forms toxic and corrosive hydrogen
fluoride on contact with water.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
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ignition and flash back. Combustion may produce irritants
and toxic gases including hydrogen fluoride.

FLASH POINT: 54°F (12°C)
AUTOIGNITION TEMPERATURE: 1148°F (620°C)
INSTABILITY AND REACTIVITY HAZARDS: Reacts with

water or moisture in air to form benzoic acid and hydrogen
fluoride. Decomposition may release hydrogen fluoride.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Inside storage should be in a standard
flammable liquids storage warehouse, room, or cabinet. Sep-
arate from oxidizing materials.

USUAL SHIPPING CONTAINERS: 55-gallon drums.

PHYSICAL PROPERTIES: Watery white liquid with aromatic
odor.

MELTING POINT: —20°F (—29.1°C)

BOILING POINT: 216°F (102°C)

SPECIFIC GRAVITY: 1.19

SOLUBILITY IN WATER: not soluble; reacts with water
VAPOR PRESSURE: 40 mm Hg @ 26°C

ELECTRICAL EQUIPMENT: Class I, Group D

NAME: BENZOYL CHLORIDE é
SYNONYMS: benzenecarbonyl chloride 6@9
FORMULA: (CzH;)COCI

NFPA 30/0OSHA CLASSIFICATION: IIIA

DOT CLASS: Class 8, Corrosive material

SHIPPING LABEL: CORROSIVE

ID NO.: UN 1736

CAS NO.: 98-884

MOL. WT.: 140.6

STATEMENT OF HAZARDS: Corrosive and combustible lig-
uid. Water reactive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL. OR LEAK PROCEDURES: Keep water away from re-
lease. Stop or control the leak, if this can be done without
undue risk. Approach release from upwind. Absorb in non-
combustible material for proper disposal.

FIRE FIGHTING PROCEDURES: Extinguish fire using agent
suitable for surrounding fire with dry chemical or carbon
dioxide. DO NOT use water. Violent reaction may result.
Carefully use water spray to keep fire-exposed containers
cool.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if absorbed through skin or inhaled.
Irritating to eyes, skin, and respiratory system. Causes severe
tearing. May cause pulmonary edema.

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
Combustion by-products include hydrogen chloride and
other irritants.

FLASH POINT: 162°F (72°C) (oc)
FLAMMABLE LIMITS: LOWER: 1.2% UPPER: 4.9%
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INSTABILITY AND REACTIVITY HAZARDS: Water reactive.
Reacts violently with a broad range of materials.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from alkalies, oxidizing materi-
als, alcohols, and water.

USUAL SHIPPING CONTAINERS: Glass bottles, carboys;
tanks on trucks, rail cars, barges. Packaged under nitrogen

gas.

PHYSICAL PROPERTIES: Colorless liquid. Acrid, penetrat-
ing odor.

MELTING POINT: 30°F (—1°C)
BOILING POINT: 387°F (197°C)
SPECIFIC GRAVITY: 1.21
SOLUBILITY IN WATER: decomposes
VAPOR PRESSURE: 1 mm Hg @ 20°C

NAME: BENZYL CHLORIDE 0
FORMULA: CgH,CH,CI @00

NFPA 30/0SHA CLASSIFICATION: IIIA
DOT CLASS: Class 8, Corrosive material
SHIPPING LABEL: CORROSIVE

ID NO.: UN 1738

CAS NO.: 100-44-7

MOL. WT.: 112.6

STATEMENT OF HAZARDS: Corrosive and combustible lig-
uid. May undergo hazardous polymerization.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control leak, if this
can be done without undue risk. Use water spray to cool
and protect personnel. Approach release from upwind. Ab-
sorb in noncombustible material for proper disposal.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, foam, or carbon dioxide. Use water spray to keep fire-
exposed containers cool. Approach fire from upwind to
avoid hazardous vapors and toxic decomposition products.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if absorbed through skin or inhaled.
Irritating to eyes, skin, and respiratory system. May cause
severe tearing, lung damage, pulmonary edema, and paraly-
sis of the extremities.

FIRE AND EXPLOSION HAZARDS: Combustible liquid. Un-
stabilized benzyl chloride may violently decompose with
the rupture of its container in the presence of copper,
aluminum, iron, zinc, magnesium, and other catalysts.

FLASH POINT: 153°F (67°C)
AUTOIGNITION TEMPERATURE: 1161°F (627°C)
FLAMMABLE LIMITS: LOWER: 1.3% UPPER: 7.1%

INSTABILITY AND REACTIVITY HAZARDS: May undergo
hazardous polymerization. Unstabilized benzyl chloride un-
dergoes a self-condensation reaction in the presence of all
common metals (except nickel and lead) with the liberation
of heat and hydrogen chloride. Decomposition and poly-
merization reactions are inhibited to a limited extent by

addition of triethylamine, propylene oxide, or sodium car-
bonate.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Outside or detached storage is pre-
ferred. Store away from oxidizing materials.

USUAL SHIPPING CONTAINERS: Glass carboys, nickel
drums, lined-steel drums, and nickel tank trucks and tank
cars.

PHYSICAL PROPERTIES: Clear, colorless, tear-producing lig-
uid with an unpleasant, pungent, aromatic odor.

MELTING POINT: —39°F (—39°C)

BOILING POINT: 355°F (179°C)

SPECIFIC GRAVITY: 1.1

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: 11.8 mm Hg @ 25°C

ELECTRICAL EQUIPMENT: Class I, Group D

NAME: BERYLLIUM, powder

(often from machining operations) 0
SYNONYMS: beryllium; beryllium dust; glucinium 6‘0
FORMULA: Be

NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 6.1, Poisonous material

SHIPPING LABEL: POISON and FLAMMABLE SOLID
ID NO.: UN 1567

CAS NO.: 7440-41-7

MOL. WT.: 9.0

STATEMENT OF HAZARDS: Serious health hazard and com-
bustible solid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Place contaminated materi-
als into appropriate containers for disposal.

FIRE FIGHTING PROCEDURES: In case of fire, smother with
dry sand, dry clay, dry ground limestone, or use approved
Class D extinguishers. DO NOT use carbon dioxide or halo-
genated extinguishing agents. DO NOT use water.

HEALTH HAZARDS: Serious health hazard. May be harmful
if inhaled. Severe respiratory irritant. Contact with skin,
eyes, mucous membranes may result in dermatitis, conjunc-
tivitis, corneal burns, nonhealing ulcers.

FIRE AND EXPLOSION HAZARDS: Combustible solid.
INSTABILITY AND REACTIVITY HAZARDS: Reacts with

acids and alkalies to liberate highly flammable hydrogen
gas.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated, location. Separate from acids, bases, halocar-
bons, oxidizing materials.

USUAL SHIPPING CONTAINERS: Steel and fiber drums.

PHYSICAL PROPERTIES: Gray shiny metal powder or fine
granules, resembles powdered aluminum.

MELTING POINT: 2332°F (1278°C)
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BOILING POINT: 5378°F (2970°C)

SPECIFIC GRAVITY: 1.85

SOLUBILITY IN WATER: not soluble
ELECTRICAL EQUIPMENT: Class II, Group E

NAME: BORON TRIBROMIDE

FORMULA: BBrg

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 8, Corrosive material
SHIPPING LABEL: CORROSIVE and POISON
ID NO.: UN 2692

CAS NO.: 10294-33-4

MOL. WT.: 250.6

STATEMENT OF HAZARDS: Corrosive. Water reactive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Releases may require isola-
tion or evacuation. Keep water away from release. Stop or
control the leak, if this can be done without undue risk.
Approach release from upwind. Absorb in noncombustible
material for proper disposal.

FIRE FIGHTING PROCEDURES: Extinguish fire using agent
suitable for surrounding fire. Use dry chemical or carbon
dioxide. DO NOT use water. Violent reaction may result.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. Serious health hazard. Inhalation results in bronchial
spasm, extreme irritation, death. Combines with moisture
in the lungs to form hydrobromic acid.

FIRE AND EXPLOSION HAZARDS: Not combustible, but
contact with fire or water produces hydrogen bromide,
boron oxides, and other irritants.

INSTABILITY AND REACTIVITY HAZARDS: Reacts with

water and various metals.

STORAGE RECOMMENDATIONS: Separate from alkalies,
oxidizing materials, alcohols, ethers, alkali metals, phospho-
rus, wood. Store in a cool, dry, well-ventilated location.

USUAL SHIPPING CONTAINERS: Glass bottle or metal can
inside wooden box; steel or nickel cylinders, tanks. Packaged
under nitrogen gas.

PHYSICAL PROPERTIES: Colorless fuming liquid with acrid
odor.

MELTING POINT: —51°F (—46°C)
BOILING POINT: 196°F (91°C)
SPECIFIC GRAVITY: 2.70
SOLUBILITY IN WATER: reacts

o
&

NAME: BORON TRIFLUORIDE 0
SYNONYMS: boron fluoride; trifluoroboron o‘o
FORMULA: BF,

NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 2.3, Poisonous gas

SHIPPING LABEL: POISON GAS
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ID NO.: UN 1008
CAS NO.: 7637-07-2
MOL. WT.: 67.8

STATEMENT OF HAZARDS: Severe health hazard and corro-
sive. Compressed gas.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Approach release from up-
wind. Stop or control the leak, if this can be done without
undue risk. Use water spray to cool and disperse vapors and
protect personnel. Avoid wetting leak or spill area. Releases
may require isolation or evacuation.

FIRE FIGHTING PROCEDURES: Approach fire from upwind
to avoid hazardous vapors and toxic decomposition prod-
ucts. Use water spray to keep fire-exposed containers cool.
Extinguish fire using agent suitable for surrounding fire.

HEALTH HAZARDS: Severe health hazard. May be fatal if
inhaled. Corrosive. Causes severe eye and skin burns.

FIRE AND EXPLOSION HAZARDS: Nonflammable com-
pressed gas. May be shipped and stored as ethyl ether com-
plex, which will greatly increase the fire hazard.

INSTABILITY AND REACTIVITY HAZARDS: Water reactive.
Hydrolyzes to produce boric acid, hydrofluoric acid, and
fluoboric acid. Catalyst for many polymerization reactions.
Incompatible with many active metals.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Outside or detached storage is pre-
ferred. Separate from water, active metals, monomers.

USUAL SHIPPING CONTAINERS: Steel cylinders; pressur-
ized tanks on trucks, rail cars, barges.

PHYSICAL PROPERTIES: Colorless gas with pungent, irritat-
ing odor. May be shipped and stored as ethyl ether complex.

MELTING POINT:" — 197°F (—127°C)
BOILING POINT: —148°F (—100°C)
SPECIFIC GRAVITY: 2.99
SOLUBILITY IN WATER: reacts
VAPOR DENSITY: 2.34
NAME: BROMINE
BROMINE SOLUTIONS 0
FORMULA: Br, @@0
NFPA 30/0OSHA CLASSIFICATION:
DOT CLASS: Class 8, Corrosive material
SHIPPING LABEL: CORROSIVE and POISON
ID NO.: UN 1744
CAS NO.: 7726-95-6
MOL. WT.: 159.8

STATEMENT OF HAZARDS: Corrosive and fuming liquid.
Strong oxidizer.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.
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SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Use water spray to
cool and disperse vapors and protect personnel. Use soda
ash to neutralize liquid. Control runoff and isolate dis-
charged material for proper disposal.

FIRE FIGHTING PROCEDURES: Use water spray to keep
fire-exposed containers cool. Use appropriate extinguishing
agents on nearby combustible fires.

HEALTH HAZARDS: Corrosive and fuming liquid. May be
harmful if inhaled. Liquid and vapor cause severe eye and
skin burns even in short single exposure. Respiratory dam-
age occurs at low vapor concentrations.

FIRE AND EXPLOSION HAZARDS: Strong oxidizer. Heat of
reaction may ignite combustibles on contact. May accelerate
combustion reactions.

INSTABILITY AND REACTIVITY HAZARDS: Strong oxi-
dizer. Reacts with alkalies, reactive metals, and other reduc-
ing agents.

STORAGE RECOMMENDATIONS: Store in cool, dry, well-
ventilated location. Separate from oxidizing materials. See
also NFPA 430, Code for the Storage of Liquid and Solid
Oxidizers.

USUAL SHIPPING CONTAINERS: Glass bottles, lead lined
drums or tanks. Special alloy drums.

PHYSICAL PROPERTIES: Reddish-brown fuming liquid. Suf-
focating odor. Heavier than water.

MELTING POINT: 19°F (—7°C)
BOILING POINT: 138°F (59°C)
SPECIFIC GRAVITY: 3.12

SOLUBILITY IN WATER: not soluble
VAPOR PRESSURE: 175 mm Hg @ 20°C

NAME: BROMINE PENTAFLUORIDE 0
FORMULA: BrF; Q@é
NFPA 30/0SHA CLASSIFICATION:

DOT CLASS: Class 5.1, Oxidizer

SHIPPING LABEL: OXIDIZER and POISON and CORRO-
SIVE

ID NO.: UN 1745
CAS NO.: 7789-30-2
MOL. WT.: 174.9

STATEMENT OF HAZARDS: Severe health hazard. Corrosive
and fuming liquid. Strong oxidizer. Water reactive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL. OR LEAK PROCEDURES: Isolate the area until the
release is under full control. Use water spray to cool and
disperse vapors and protect personnel.

FIRE FIGHTING PROCEDURES: DO NOT use water directly
on spilled material or violent reaction may result. Use appro-
priate extinguishing agents on nearby fires. Use dry chemi-
cal, dry sand, or carbon dioxide. Use water spray to keep
fire-exposed containers cool.

HEALTH HAZARDS: Severe health hazard. May be fatal if
inhaled. Corrosive. Causes severe eye and skin burns. Irritat-
ing to skin, eyes, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Strong oxidizer. Not
combustible, butifinvolved in a fire decomposes to produce
toxic gases.

INSTABILITYAND REACTIVITYHAZARDS: Reactsviolently
with water, hydrogen-containing materials. Reacts with al-
most all elements except inert gases. Incompatible with
acids, alkalies, halogens, salts, metals, organic matter.

STORAGE RECOMMENDATIONS: Separate from acids, al-
kalies, halogens, salts, metals, organic matter. Store in a
cool, dry, well-ventilated location. Keep cylinders restrained.
See also NFPA 430, Code for the Storage of Liquid and
Solid Oxidizers.

USUAL SHIPPING CONTAINERS: Cylinders.

PHYSICAL PROPERTIES: Colorless, fuming liquid. Irritating
odor.

MELTING POINT: —78°F (—61°C)
BOILING POINT: 106°F (41°C)
SPECIFIC GRAVITY: 2.47 @ 25°C
SOLUBILITY IN WATER: decomposes

NAME: BROMINE TRIFLUORIDE 0
FORMULA: BrFq o®9
NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 5.1, Oxidizer

SHIPPING LABEL: OXIDIZER and POISON and CORRO-
SIVE

ID NO.:: UN 1746
CAS NO.: 7787-71-5
MOL. WT.:'136.9

STATEMENT OF HAZARDS: Severe health hazard and corro-
sive liquid. Strong oxidizer. Water reactive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Isolate the area until the
release is under full control. Use water spray to cool and
disperse vapors and protect personnel.

FIRE FIGHTING PROCEDURES: DO NOT use water directly
on this material or violent reaction may result. Use appro-
priate extinguishing agents on nearby combustible fires.
Use dry chemical, dry sand, or carbon dioxide. Use water
spray to keep fire-exposed containers cool.

HEALTH HAZARDS: Severe health hazard. May be fatal if
inhaled. Corrosive. Causes severe eye and skin burns. Irritat-
ing to skin, eyes, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Not combustible, but if
involved in a fire decomposes to produce hydrogen fluoride
and hydrogen bromide.

INSTABILITYAND REACTIVITYHAZARDS: Reacts violently
with water, organic matter. Reacts with acids, alkalies, halo-
gens, salts, metal oxides.
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STORAGE RECOMMENDATIONS: Separate from acids, al-
kalies, halogens, salts, metal oxides. Store in a cool, dry,
well-ventilated location. Keep cylinders restrained. See also
NFPA 430, Code for the Storage of Liquid and Solid Oxi-
dizers.

USUAL SHIPPING CONTAINERS: Cylinders.

PHYSICAL PROPERTIES: Colorless to pale yellow fuming lig-
uid. Highly irritating odor.

MELTING POINT: 48°F (9°C)

BOILING POINT: 275°F (135°C)

SPECIFIC GRAVITY: 2.80 @ 25°C

SOLUBILITY IN WATER: decomposes

NAME: 3-BROMOPROPYNE

SYNONYMS: 3-bromo-1-propyne; propargyl bromide 6‘0
FORMULA: CH = CCH,yBr

NFPA 30/OSHA CLASSIFICATION: IB

DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 2345

CAS NO.: 106-96-7

MOL. WT.:

STATEMENT OF HAZARDS: Flammable liquid. Serious
health hazard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate rall; ignition
sources. Stop or control the leak, if this can be done without
undue risk. Use water spray to cool and disperse vapors,and
protect personnel. Control runoff and isolate discharged

" material for proper disposal. Fire situations may require

. evacuation.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
: cal, foam, or carbon dioxide. Use fine spray or fog to control
~ fire by preventing its spread and absorbing some of its heat.
- Application of a water blanket may be effective for extin-
. guishment. Use water spray to keep fire-exposed containers
. cool. Fight fire from protected location or maximum possi-
" ble distance. Approach fire from upwind to avoid hazardous

vapors and toxic decomposition products.

HEALTH HAZARDS: Serious health hazard. May be harmful
if absorbed through skin or inhaled. Irritating to skin, eyes,
and respiratory system. Causes severe tearing.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Com-
bustion may produce irritants and toxic gases. Closed con-
tainers may rupture violently when heated. May be
decomposed by mild shock. Decomposes when heated; if
diluted with toluene, its explosive properties are practically
eliminated.

FLASH POINT: 50°F (10°C)
AUTOIGNITION TEMPERATURE: 615°F (324°C)

FLAMMABLE LIMITS: LOWER: 3% UPPER: not deter-
mined
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INSTABILITY AND REACTIVITY HAZARDS: May be decom-
posed by mild shock. Decomposes when heated under con-
finement. Dilution with toluene reduces the explosive
tendency of the material.

STORAGE RECOMMENDATIONS: Unstabilized material
should be stored like an explosive. If diluted, material
should be stored like a flammable material. Store in a cool,
dry, well-ventilated location. Outside or detached storage is
preferred. Separate from oxidizing materials. Inside storage
should be in a standard flammable liquids storage ware-
house, room, or cabinet.

USUAL SHIPPING CONTAINERS: Glass carboys and metal
drums.

PHYSICAL PROPERTIES: Colorless to light-amber liquid.
MELTING POINT: —76°F (—60°C)

BOILING POINT: 185°F (85°C)

SPECIFIC GRAVITY: 1.57

SOLUBILITY IN WATER: not soluble

ELECTRICAL EQUIPMENT: Class I, Group D

NAME: BUTADIENES, inhibited e
SYNONYMS: 1,3-butadiene; divinyl; vinylethylene @‘9
FORMULA: CH,=CHCH=CHy

NFPA 30/OSHA CLASSIFICATION: IA

DOT CLASS: Class 2.1, Flammable and combustible gas
SHIPPING LABEL: FLAMMABLE GAS

ID NO.: UN 1010

CAS NO.: 106-99-0

MOL. WT.: 54.1

STATEMENT OF HAZARDS: Flammable gas. Low ignition

energy.-May polymerize explosively. Forms explosive perox-
ides in absence of inhibitors. Moderate health hazard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate all ignition
sources. Approach release from upwind. Stop or control
the leak, if this can be done without undue risk. Use water
spray to cool and disperse vapors and protect personnel.

FIRE FIGHTING PROCEDURES: Fight fire from protected
location or maximum possible distance. Stop flow of gas
before extinguishing fire. Use water spray to keep fire-ex-
posed containers cool. Use flooding quantities of water as
fog or spray. Dry chemical or carbon dioxide extinguishers
may be appropriate.

HEALTH HAZARDS: Moderate health hazard. Rapid evapo-
ration of liquid causes frostbite damage to eyes and skin.
May be harmful if inhaled. Narcotic. Liquefied material and
vapor are eye, skin, and respiratory system irritant.

FIRE AND EXPLOSION HAZARDS: Flammable gas. Vapors
are heavier than air and may travel to a source of ignition
and flash back. Closed containers may rupture violently
when heated.

FLASH POINT: — 105°F (—176°C)
AUTOIGNITION TEMPERATURE: 788°F (420°C)
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FLAMMABLE LIMITS: LOWER: 2.0% UPPER: 11.5%

INSTABILITY AND REACTIVITY HAZARDS: Hazardous po-
lymerization may occur. Usually contains inhibitors to pre-
vent polymerization. Uninhibited monomer vapor may
form polymer in vents and other confined spaces. Forms
explosive peroxides in air in absence of inhibitors.

STORAGE RECOMMENDATIONS: Outside or detached
storage is preferred. Store in a cool, dry, wellventilated
location. Isolate from oxidizing materials.

USUAL SHIPPING CONTAINERS: Steel cylinders; pressur-
ized tanks on trucks, rail cars, barges.

PHYSICAL PROPERTIES: Colorless gas with mildly aromatic
or gasoline-like odor. Usually shipped as a liquefied com-
pressed gas under its vapor pressure.

MELTING POINT: —164°F (—109°C)

BOILING POINT: 24°F (—4°C)

SPECIFIC GRAVITY: 0.65 @ —6°C

SOLUBILITY IN WATER: not soluble

VAPOR DENSITY: 1.87

VAPOR PRESSURE: gas

ELECTRICAL EQUIPMENT: Class I, Group B (D)

NAME: BUTYLACRYLATE é

SYNONYMS: acrylic acid n—butyll ester; n-butyl e‘e
acrylate; n-butyl ester of acrylic acid, n-butyl-2-
propenoate,

FORMULA: CH,=CHCOOCH,

NFPA 30/0OSHA CLASSIFICATION: II

DOT CLASS: Class 3, Flammable and combustible liquid

SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 2348

CAS NO.: 141-32-2

MOL. WT.: 128.2

STATEMENT OF HAZARDS: Combustible liquid. Thermally
unstable. Polymerizes when exposed to heat. Moderate
health hazard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak, if this can be done without
undue risk. Use water spray to cool and disperse vapors and
protect personnel. Control runoff and isolate discharged
material for proper disposal.

FIRE FIGHTING PROCEDURES: Use water spray to keep
fire-exposed containers cool. Solid streams of water may
be ineffective or may cause frothing. Use water spray, dry
chemical, foam, or carbon dioxide. Fight fire from pro-
tected location or maximum possible distance.

HEALTH HAZARDS: Moderate health hazard. Contact with
liquid causes irritation of skin and burning of eyes. May
be harmful if inhaled. Vapor is irritating and may cause
dizziness, headache, nausea, vomiting, and narcosis.

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
Heat may cause material to polymerize explosively and may
cause violent rupture of closed containers.

FLASH POINT: 103°F (39°C)
AUTOIGNITION TEMPERATURE: 534°F (279°C)
FLAMMABLE LIMITS: LOWER: 1.3% UPPER: 9.9%

INSTABILITY AND REACTIVITY HAZARDS: Hazardous po-
lymerization may occur. Polymerization may be caused by
elevated temperature, oxidizers, peroxides, or sunlight. Ma-
terial will react with strong acids and alkalies. Usually con-
tains inhibitors to prevent polymerization. Uninhibited
monomer vapor may form polymer in vents and other con-
fined spaces.

STORAGE RECOMMENDATIONS: Separate from any oxi-
dizing materials, peroxides, or other initiators. Store in a
cool, dry, well-ventilated location. Outside or detached stor-
age is preferred.

USUAL SHIPPING CONTAINERS: Bottles, cans, drums, and
tank trucks or tank cars.

PHYSICAL PROPERTIES: Clear, colorless liquid with sharp,
biting characteristic odor.

MELTING POINT: —83°F (—64°C)

BOILING POINT: 300°F (149°C)

SPECIFIC GRAVITY: 0.90

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: 3 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: n-BUTYLAMINE e
SYNONYMS: 1-aminobutane; 1-butanamine; 6‘0
butylamine

FORMULA: CH3CH,CH,CH,NH,

NFPA 30/OSHA CLASSIFICATION: 1B

DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 1125

CAS NO.: 109-73-9

MOL. WT.: 73.1

STATEMENT OF HAZARDS: Corrosive and flammable liq-
uid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Eliminate all ignition
sources. Use water spray to cool and disperse vapors, protect
personnel, and dilute spills to form nonflammable mixtures.
Sand, clay, earth, or other absorbent material may be used
to contain liquid.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, “alcohol resistant” foam, or carbon dioxide. Use water
spray to keep fire-exposed containers cool. Approach fire
from upwind to avoid hazardous vapors and toxic decompo-
sition products.
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HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. Irritating to skin, eyes, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back.

FLASH POINT: 10°F (—12°C)
AUTOIGNITION TEMPERATURE: 594°F (312°C)
FLAMMABLE LIMITS: LOWER: 1.7% UPPER: 9.8%

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
acids, oxidizing materials, chlorine, hypochlorite, haloge-
nated compounds, and reactive organic compounds. Prod-
ucts of decomposition include carbon monoxide, carbon
dioxide, hydrocarbons, and toxic oxides of nitrogen as well
as toxic amine vapors. Ammonia vapors are liberated upon
decomposition.

STORAGE RECOMMENDATIONS: Outside or detached
storage is preferred. Separate from oxidizing materials,
acids, and sources of halogens. Store in a cool, dry, well-
ventilated location.

USUAL SHIPPING CONTAINERS: Glass bottles, cans,
drums, and tank cars.

PHYSICAL PROPERTIES: Colorless liquid with odor like am-
monia or fish.

MELTING POINT: —58°F (—50°C)

BOILING POINT: 171°F (77°C)

SPECIFIC GRAVITY: 0.74

SOLUBILITY IN WATER: soluble

VAPOR PRESSURE: 82 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: 1,2-BUTYLENE OXIDE, stabilized e
SYNONYMS: 1,2-butylene oxide; 1,2-epoxybutane 0‘9
FORMULA: CH3CHy—CH—CH,

\ o /
NFPA 30/0OSHA CLASSIFICATION: IB
DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID
ID NO.: UN 3022
CAS NO.: 106-88-7
MOL. WT.: 72.1

STATEMENT OF HAZARDS: Flammable liquid. Low ignition

 energy. May polymerize explosively. Moderate health haz-

- ard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak, if this can be done without
undue risk. Use water spray to cool and disperse vapors and
protect personnel. Adsorb in sand for proper disposal.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, foam, or carbon dioxide. Water may be ineffective. Fight
fire from protected location or maximum possible distance.
Use water spray to keep fire-exposed containers cool.
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HEALTH HAZARDS: Moderate health hazard. May be harm-
ful if absorbed through skin or inhaled. Irritating to skin,
eyes, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Combustion may produce irritants
and toxic gases. Closed containers may rupture violently
when heated.

FLASH POINT: —7°F (—22°C)
AUTOIGNITION TEMPERATURE: 822°F (439°C)
FLAMMABLE LIMITS: LOWER: 1.7% UPPER: 19%

INSTABILITY AND REACTIVITY HAZARDS: Hazardous po-
lymerization may occur. Usually contains inhibitors to pre-
vent polymerization. Uninhibited monomer vapor may
form polymer in vents and other confined spaces. Reacts
with metal chlorides, oxides, hydroxides, and acids.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Store away from heat, oxidizing materi-
als, and sunlight.

USUAL SHIPPING CONTAINERS: Glass bottles; metal cans,
pails, drums. Tanks on trucks, rail cars, barges. Packaged
under nitrogen gas.

PHYSICAL PROPERTIES: Colorless liquid. Sharp, penetrat-
ing odor.

BOILING POINT: 145°F (63°C)

SPECIFIC GRAVITY: 0.826 @ 77°F (25°C)
SOLUBILITY IN WATER: not soluble
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: BUTYLLITHIUM e
DOT SHIPPING NAME: LITHIUM ALKYLS @@9
(Class 4.2, SPONTANEOUSLY COMBUSTIBLE)
FORMULA: CHg(CH,)3Li

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: N/A

ID NO.: N/A

CAS NO.: Various

MOL. WT.: Various

STATEMENT OF HAZARDS: Pyrophoric; will ignite sponta-
neously on exposure to air. Normally shipped in flammable
hydrocarbon solvents. Corrosive. Water reactive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Keep water away from re-
lease. Spills may ignite spontaneously if solvent evaporates.
Absorb in noncombustible material for proper disposal.
Shovel into suitable dry container.

FIRE FIGHTING PROCEDURES: DO NOT use water directly
on this material or violent reaction may result. Use water
spray to keep fire-exposed containers cool. Fight fire from
protected location or maximum possible distance. Use dry
chemical, foam, carbon dioxide, or water spray.
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HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. Serious health hazard. May be harmful if absorbed
through skin or inhaled.

FIRE AND EXPLOSION HAZARDS: Pyrophoric material in
flammable solvent. Solvent vapors are heavier than air and
may travel to a source of ignition and flash back. Combus-
tion may produce irritants and toxic gases. Closed contain-
ers may rupture violently when heated.

INSTABILITYAND REACTIVITYHAZARDS: Reacts violently
with a broad range of materials including water and air.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from air, water, oxidizing mate-
rials, halocarbons, and organic matter. Outside or detached
storage is preferred. Immediately remove and properly dis-
pose of any spilled material.

USUAL SHIPPING CONTAINERS: Bottles packed in insulat-
ing material. Metal cans, pails, drums. Tanks on trucks, rail
cars, barges. Packaged under nitrogen gas.

PHYSICAL PROPERTIES: Colorless hydrocarbon solution.
Commonly used solvents for butyllithium are pentane, hex-

ane, and heptane. Properties are primarily dependent upon
the properties of the solvent.

ELECTRICAL EQUIPMENT: Class I, Group D

NAME: BUTYRALDEHYDE

SYNONYMS: butanal; butyl aldehyde; butyric
aldehyde

FORMULA: CH4(CHy),CHO

NFPA 30/OSHA CLASSIFICATION: 1B

DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 1129

CAS NO.: 123-72-8

MOL. WT.: 72.1

STATEMENT OF HAZARDS: Corrosive and flammable lig-
uid. Forms peroxides in absence of inhibitors. Hazardous
polymerization may occur.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
‘pressure self-contained breathing apparatus.

SPILL. OR LEAK PROCEDURES: Eliminate all ignition
-sources. Stop or control the leak, if this can be done without
-undue risk. Use water spray to cool and disperse vapors and
~protect personnel. Control runoff and isolate discharged
“material for proper disposal.

FIRE FIGHTING PROCEDURES: Fight fire from protected

‘location or maximum possible distance. Use dry chemical,

foam, carbon dioxide. Water may be ineffective. Use water
spray to keep fire-exposed containers cool.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if inhaled. Irritating to skin, eyes,
and respiratory system. Narcosis, nausea, and loss of con-
sciousness may result from exposure to high concentrations
of vapor.

FIRE AND EXPLOSION HAZARDS: Flammable liquid.
Forms explosive peroxides. Vapors are heavier than air and
may travel to a source of ignition and flash back. Combus-

58

tion may produce irritants and toxic gases. Closed contain-
ers may rupture violently when heated.

FLASH POINT: 10°F (—12°C)
AUTOIGNITION TEMPERATURE: 446°F (230°C)
FLAMMABLE LIMITS: LOWER: 2.5% UPPER: 12.5%

INSTABILITY AND REACTIVITY HAZARDS: Hazardous po-
lymerization may occur. Explosive peroxides may be formed
in air. Reacts with oxidizing materials, amines, strong alka-
lies, and acids.

STORAGE RECOMMENDATIONS: Store in cool, dry, well-
ventilated location. Separate from oxidizing materials,
amines, strong alkalies, acids, and other reactive hazards.
Inside storage should be in a standard flammable liquids
storage warehouse, room, or cabinet. Bulk storage should
be blanketed with inert gas.

USUAL SHIPPING CONTAINERS: Glass bottles, metal
drums, tank cars, tank trucks, and tank barges.

PHYSICAL PROPERTIES: Colorless liquid with suffocating
fruity odor.

MELTING POINT: —146°F (—99°C)
BOILING POINT: 168°F (76°C)

SPECIFIC GRAVITY: 0.80

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: 88.5 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group C

NAME: BUTYRIC ACID 9
SYNONYMS: butanoic acid; ethylacetic acid 9’0
FORMULA: CH3CH,CH,COOH

NFPA- 30/OSHA CLASSIFICATION: IIIA

DOT CLASS: Class 8, Corrosive material

SHIPPING LABEL: CORROSIVE

ID NO.: UN 2820

CAS NO.: 107-92-6

MOL. WT.: 88.1

STATEMENT OF HAZARDS: Corrosive and combustible lig-
uid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate all ignition
sources. Use water spray to cool and disperse vapors, protect
personnel, and dilute spills to form nonflammable mixtures.
Control runoff and isolate discharged material for proper
disposal. Neutralize spill and washings with soda ash or lime.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, “alcohol resistant” foam, or carbon dioxide. Use water
spray to keep fire-exposed containers cool. On large fires,
solid streams of water may not be effective.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. Irritating to skin, eyes, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
FLASH POINT: 161°F (72°C)
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AUTOIGNITION TEMPERATURE: 846°F (452°C)
FLAMMABLE LIMITS: LOWER: 2.0% UPPER: 10.0%

INSTABILITYAND REACTIVITYHAZARDS: Reacts with oxi-
dizing materials and alkalies. Products of combustion in-
clude carbon dioxide and carbon monoxide as well as
irritating fumes.

STORAGE RECOMMENDATIONS: Outside or detached
storage is preferred. Separate from heat, oxidizers, and sun-
light.

USUAL SHIPPING CONTAINERS: Glass bottles, carboys,
lined drums, and tank trucks or tank cars.

PHYSICAL PROPERTIES: Colorless, oily liquid with pungent
odor of rancid butter.

MELTING POINT: 17°F (—8°C)

BOILING POINT: 326°F (164°C)

SPECIFIC GRAVITY: 0.96

SOLUBILITY IN WATER: soluble

VAPOR PRESSURE: 0.43 mm Hg @ 20°C

ELECTRICAL EQUIPMENT: Class I, Group D

NAME: BUTYRONITRILE 6

SYNONYMS: butane nitrile; butyric acid nitrile; 6‘0
propyl cyanide

FORMULA: CHg(CH,),CN

NFPA 30/0OSHA CLASSIFICATION: IC

CAS NO.: 109-74-0

MOL. WT.: 69.1

STATEMENT OF HAZARDS: Serious health-hazard. Flamma-
blé liquid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE

EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Use water spray to cool and
disperse vapors, protect personnel, and dilute spills to form
nonflammable mixtures. Control runoff and isolate dis-
charged material for proper disposal.

FIRE FIGHTING PROCEDURES: Use dry chemical, foam,
carbon dioxide, or water spray. Approach fire from upwind
to avoid hazardous vapors and toxic decomposition prod-
ucts.

HEALTH HAZARDS: Serious health hazard. May be harmful
if absorbed through skin or inhaled. Irritating to eye, skin,
and respiratory system. Symptoms of overexposure include
dizziness, rapid respiration, drowsiness, rapid pulse, and
unconsciousness, possibly leading to convulsions.

FIRE AND EXPLOSION HAZARDS: Flammable liquid.
FLASH POINT: 79°F (26°C) (oc)
AUTOIGNITION TEMPERATURE: 935°F (501°C)

FLAMMABLE LIMITS: LOWER: 1.65% UPPER: not deter-
mined

INSTABILITYAND REACTIVITYHAZARDS: Reacts exother-
mically with strong oxidizers and acids. Hydrogen cyanide
may be liberated from reactions with acids.
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STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Outside or detached storage is pre-
ferred. Separate from strong oxidizers and acids.

USUAL SHIPPING CONTAINERS: Drums and tank cars.
PHYSICAL PROPERTIES: Colorless liquid.

MELTING POINT: FREEZING POINT: —170°F (—112°C)
BOILING POINT: 244°F (118°C)

SPECIFIC GRAVITY: 0.80

SOLUBILITY IN WATER: not soluble

NAME: CALCIUM o
FORMULA: Ca 6@9
NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 4.3, Dangerous when wet material
SHIPPING LABEL: DANGEROUS WHEN WET

ID NO.: UN 1401

CAS NO.: 7440-70-2

MOL. WT.: 40.1

STATEMENT OF HAZARDS: Flammable when finely divided.
Reacts with water to liberate hydrogen. Corrosive. Causes
eye and skin burns.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Keep water away from re-
lease. Shovel into suitable dry container.

FIRE FIGHTING PROCEDURES: Use approved Class D ex-
tinguishers or smother with dry sand, dry clay, or dry ground
limestone. DO NOT ‘use carbon dioxide or halogenated
extinguishing agents. DO NOT use water. Violent reaction
may result.

HEALTH HAZARDS: Corrosive. Causes severe eye, mucous
membrane, and skin burns. May be harmful if inhaled.
Irritating to skin, eyes, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Flammable when finely
divided. Evolves hydrogen on contact with water. Combus-
tion may produce irritants and toxic gases.

INSTABILITY AND REACTIVITY HAZARDS: Reacts readily
when finely divided with a broad range of materials, includ-
ing air and water.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from water, alcohols, acids,
and halogens. Immediately remove and properly dispose of
any spilled material.

USUAL SHIPPING CONTAINERS: Glass bottles, hermeti-
cally sealed can inside wooden box, drums.

PHYSICAL PROPERTIES: Lustrous, silver-white metallic
solid. Odorless.

MELTING POINT: 1542°F (842°C)
BOILING POINT: 4755°F (1440°C)
SPECIFIC GRAVITY: 1.54

SOLUBILITY IN WATER: reacts

VAPOR PRESSURE: 10 mm Hg @ 983°C
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NAME: CALCIUM CARBIDE Q
SYNONYMS: acetylenogen; calcium acetylide 9@@
FORMULA: CaCy

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 4.3, Dangerous when wet material
SHIPPING LABEL: DANGEROUS WHEN WET

ID NO.: UN 1402

CAS NO.: 75-20-7

MOL. WT.: 64.1

STATEMENT OF HAZARDS: Corrosive. Reacts with water to
produce highly flammable acetylene gas.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Keep water away from re-
lease. Shovel into suitable dry container.

FIRE FIGHTING PROCEDURES: Use approved Class D ex-
tinguishers or smother with dry sand, dry clay, or dry ground
limestone. DO NOT use carbon dioxide or halogenated
extinguishing agents. DO NOT use water. Violent reaction
may result.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if inhaled. Irritating to skin, eye,
and respiratory system.

FIRE AND EXPLOSION HAZARDS: On contact with water,
evolves highly flammable acetylene, which will ignite.

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
water producing acetylene gas and lime. Also reacts with
oxidizing materials.

STORAGE RECOMMENDATIONS: Store in.a cool, dry, well-
ventilated location. Separate from - oxidizing materials,
water. Immediately remove and properly dispose of any
spilled material.

USUAL SHIPPING CONTAINERS: Metal cans, drums.

PHYSICAL PROPERTIES: Grayish-black irregular lumps.
Slight garlic odor.

MELTING POINT: 4172°F (2300°C)
SPECIFIC GRAVITY: 2.22
SOLUBILITY IN WATER: reacts

NAME: CALCIUM CYANIDE 0
SYNONYMS: calcyanide; cyanogas 6‘0
FORMULA: Ca(CN),

NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 6.1, Poisonous material

SHIPPING LABEL: POISON

ID NO.: UN 1575

CAS NO.: 592-01-8

MOL. WT.: 92.1

STATEMENT OF HAZARDS: Serious health hazard. Releases
hydrogen cyanide on contact with water and acids.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL. OR LEAK PROCEDURES: Isolate the area until the
release is under full control. Place contaminated materials
into appropriate containers for disposal. Keep material out
of drains, sewers, streams.

FIRE FIGHTING PROCEDURES: Extinguish fire using agent
suitable for surrounding fire. Approach fire from upwind
to avoid hazardous vapors and toxic decomposition prod-
ucts. Use water spray to keep fire-exposed containers cool.

HEALTH HAZARDS: Serious health hazard. May be harmful
if absorbed through skin or inhaled. Irritating to skin, eyes,
and respiratory system. Releases hydrogen cyanide on con-
tact with water and acids.

FIRE AND EXPLOSION HAZARDS: Not combustible, but if
involved in a fire decomposes to produce oxides of nitrogen.
Decomposes at about 662°F (350°C).

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
water and acids evolving highly toxic hydrogen cyanide.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acids, oxidizing materi-
als.

USUAL SHIPPING CONTAINERS: Glass bottles up to 5 1b,
metal cans inside boxes up to 25 Ib. Metal drums, fiber
boxes with plastic lining.

PHYSICAL PROPERTIES: White to grey to black solid. Al-
mond odor.

MELTING POINT: 662°F (350°C); decomposes

SPECIFIC GRAVITY: 1.85

SOLUBILITY .IN -WATER: soluble

NAME: CALCIUM HYPOCHLORITE, dry

CALCIUM HYPOCHLORITE, mixtures, dry Q
SYNONYMS: cal hypo; losantin @@0
FORMULA: Ca(OCl),

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 5.1, Oxidizer

SHIPPING LABEL: OXIDIZER

ID NO.: UN 2880 hydrated

UN 1748 mixture, dry

UN 2208

CAS NO.: 7778-54-3

MOL. WT.: 143.0

STATEMENT OF HAZARDS: Strong oxidizer. Evolves chlo- f
rine in reaction with water and acids. Thermally unstable. .
Decomposes at 350°F (177°C) releasing oxygen. Corrosive. ',

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Keep water away from re-
lease. Prompt cleanup and removal is necessary. Container-
ize all spilled material in a clean dry container using only
clean dedicated equipment for cleanup and remove to a
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well ventilated area being sure to not seal tightly. Control
runoff and isolate discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Approach fire from upwind
to avoid hazardous vapors and toxic decomposition prod-
ucts. Use flooding quantities of water as fog or spray. Use
water spray to keep fire-exposed containers cool. Fight fire
from protected location or maximum possible distance. Do
not use dry chemical fire extinguishers containing ammo-
nium compounds.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if inhaled. Irritating to skin, eyes,
and respiratory system. Chlorine gas released when wet.

FIRE AND EXPLOSION HAZARDS: Not combustible. Con-
tact with combustible materials will increase fire hazard.
May undergo accelerated decomposition with release of
heat above 350°F (177°C).

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
water and with acids releasing chlorine. Forms explosive
compounds with ammonia and amines. Strong oxidizer.
Other incompatible materials include organics, nitrogen
containing compounds, dry chemical fire extinguishers con-
taining mono-ammonium phosphate, combustible or flam-
mable materials.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location at a temperature below 120°F (50°C) to
avoid slow decomposition. Separate from oxidizing materi-
als, acids, ammonia, amines, and other chlorinating agents.
Immediately remove and properly dispose of any spilled
material. See also, NFPA 430, Code for the Storage of Liquid
and Solid Oxidizers.

USUAL SHIPPING CONTAINERS: Plastic bottles, lined
drums of fiber or steel, pails.

PHYSICAL PROPERTIES: Granular white solid with slight
chlorine odor.

MELTING POINT: Decomposes above 350°F (177°C)

SPECIFIC GRAVITY: 2.35

SOLUBILITY IN WATER: soluble, reacts slowly releasing
chlorine gas

NAME: CALCIUM OXIDE

SYNONYMS: calcia; lime; pebble lime; quicklime 6‘0

FORMULA: CaO

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 8, Corrosive material

SHIPPING LABEL: CORROSIVE

ID NO.: UN 1910

CAS NO.: 1305-78-8

MOL. WT.: 56.1

STATEMENT OF HAZARDS: Corrosive. Reacts with water re-
leasing heat and forming alkaline solution.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Shovel into suitable dry
container. Use water spray to control dust, protect person-
nel.
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FIRE FIGHTING PROCEDURES: Extinguish fire using agent
suitable for surrounding fire. Use flooding quantities of
water as spray. DO NOT use carbon dioxide or halogenated
extinguishing agents.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if inhaled. Irritating to skin, eyes,
and respiratory system. When combined with water or sweat,
produces highly irritating alkaline solution and burning
sensation.

FIRE AND EXPLOSION HAZARDS: Not combustible, but
bulk powder may heat spontaneously when damp with water.

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
water to produce heat and calcium hydroxide (alkaline)
solution. Reacts with acids.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location.

USUAL SHIPPING CONTAINERS: Lined fiber bags; bulk
packaging in trucks and rail cars, and bulk in tank barges.

PHYSICAL PROPERTIES: White, pale yellow, or pale gray
odorless powder.

MELTING POINT: 4737°F (2614°C)
BOILING POINT: 5162°F (2850°C)
SPECIFIC GRAVITY: 3.37
SOLUBILITY IN WATER: reacts

NAME: CARBON DISULFIDE o
SYNONYMS: carbon bisulfide e‘o
FORMULA: CS,

NFPA 30/OSHA CLASSIFICATION: IB

DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID and POISON
ID NO.: UN 1131

CAS NO.: 75-15-0

MOL. WT.: 76.1

STATEMENT OF HAZARDS: Flammable and corrosive lig-
uid. May accumulate static electricity. Low ignition energy.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL. OR LEAK PROCEDURES: Select protected position
upwind. Eliminate all ignition sources. Stop or control the
leak, if this can be done without undue risk. Releases may
require isolation or evacuation. Use water spray to cool and
disperse vapors and protect personnel. Control runoff and
isolate discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, foam, or carbon dioxide. Blanket with water to extin-
guish fire. Use water spray to keep fire-exposed containers
cool.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if absorbed through skin or inhaled.
Affects central nervous system. Defats tissue. Irritating to
eyes, skin, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Flammable liquid.
Forms explosive mixtures with air over a wide range. Vapors
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are heavier than air and may travel to a source of ignition
and flash back. Combustion produces toxic gases and irri-
tants including carbon monoxide and oxides of sulfur.

FLASH POINT: —22°F (—30°C)
AUTOIGNITION TEMPERATURE: 194°F (90°C)
FLAMMABLE LIMITS: LOWER: 1.3% UPPER: 50.0%

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
strong oxidizing materials to produce oxides of sulfur and
carbon monoxide.

STORAGE RECOMMENDATIONS: Store small containers in
a cool, dry, well-ventilated location. Store bulk quantities
under water or inert gas blanket. Outside or detached stor-
age preferred.

USUAL SHIPPING CONTAINERS: Glass bottles, metal cans
and drums, tank trucks, tank cars, and tank barges.

PHYSICAL PROPERTIES: Colorless to yellow liquid with an
unpleasant odor of rotten eggs in commercial and reagent
grades and sweet odor in pure form.

MELTING POINT: —168°F (—111°C)
BOILING POINT: 115°F (46°C)
SPECIFIC GRAVITY: 1.26

SOLUBILITY IN WATER: not soluble
VAPOR PRESSURE: 300 mm Hg @ 20°C

ELECTRICAL EQUIPMENT: Cannot be classified in conven-
tional Groups A, B, C, or D, owing to the exceptional flam-
mable properties

NAME: CARBON MONOXIDE

SYNONYMS: carbonic oxide; exhaust gas; flue gas; %0
monoxide

FORMULA: CO

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 2.3, Poisonous gas

SHIPPING LABEL: POISON GAS and FLAMMABLE GAS
ID NO.: UN 1016

CAS NO.: 630-08-0

MOL. WT.: 28.0

STATEMENT OF HAZARDS: Flammable gas. Serious health
hazard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Use water spray to disperse
vapors and protect personnel. With cryogenic liquids, re-
leases may require isolation or evacuation.

FIRE FIGHTING PROCEDURES: Stop flow of gas before ex-
tinguishing fire. Use water spray. Use water spray to keep
fire-exposed containers cool. Fire situations may require
evacuation.

HEALTH HAZARDS: Serious health hazard. May be harmful
ifinhaled. Carbon monoxide can cause headache, dizziness,
mental dullness, weakness, sleepiness, nausea, vomiting, un-
consciousness, and death. Rapid release of compressed gas
may cause frostbite.

FIRE AND EXPLOSION HAZARDS: Flammable gas.
AUTOIGNITION TEMPERATURE: 1292°F (700°C)
FLAMMABLE LIMITS: LOWER: 12% UPPER: 75%

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
strong oxidizing materials, halogen compounds.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location.

USUAL SHIPPING CONTAINERS: Use steel cylinders when
shipped as pressurized gas; ship as cryogenic liquid in porta-
ble tanks, refrigerated tanks on trucks, rail cars, or barges.

PHYSICAL PROPERTIES: Colorless, odorless, tasteless gas.
MELTING POINT: —337°F (—205°C)

BOILING POINT: —313°F (—192°C)

SOLUBILITY IN WATER: not soluble

VAPOR DENSITY: 0.97

VAPOR PRESSURE: >760 mm Hg @ 20°C

ELECTRICAL EQUIPMENT: Class I, Group C

NAME: CARBON TETRACHLORIDE 0
SYNONYMS: carbon tet; methane, tetrachloro-; %o
tetrachloromethane

FORMULA: CCly

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 6.1, Poisonous material

SHIPPING LABEL: POISON

ID NO.: UN 1846

CAS NO.: 56-23-5

MOL: WT.: 153.8

STATEMENT OF HAZARDS: Serious health hazard. When

involved.-in a fire may produce toxic and irritating gases.

EMERGENCY "RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Control runoff and
isolate discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Use water spray to keep
fire-exposed containers cool. Extinguish fire using agent
suitable for surrounding fire.

HEALTH HAZARDS: Serious health hazard. Vapor and liquid
irritating to eyes, skin, and respiratory system. May be harm-
ful if inhaled. May cause central nervous system depression.
Will defat tissue. Combustion by-products may include hy-
drochloric acid and phosgene.

FIRE AND EXPLOSION HAZARDS: Not combustible, but
reacts under fire conditions producing hydrochloric acid
and phosgene.

INSTABILITY AND REACTIVITY HAZARDS: Reacts explo-
sively with alkali metals.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from alkali metals.

USUAL SHIPPING CONTAINERS: Glass bottles, cans,
drums, tank trucks, and tank cars.
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PHYSICAL PROPERTIES: Colorless liquid with ethereal,
sweet odor.

MELTING POINT: —9°F (—23°C)
BOILING POINT: 170°F (77°C)
SOLUBILITY IN WATER: not soluble
SPECIFIC GRAVITY: 1.59

VAPOR DENSITY: 5.31

VAPOR PRESSURE: 91 mm Hg @ 20°C

NAME: CHLORINE 0
SYNONYMS: Bertholite QQO
FORMULA: Cl,

NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 2.3, Poisonous gas

SHIPPING LABEL: POISON GAS

ID NO.: UN 1017

CAS NO.: 7782-50-5

MOL. WT.: 70.9

STATEMENT OF HAZARDS: Severe health hazard. Corrosive
gas that may be shipped as a liquid. Strong oxidizer. Most
combustibles will burn in chlorine as they do in oxygen.

EMERGENCY RESPONSE PERSONAL = PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Approach release from up-
wind. Stop or control the leak, if this can be done without
undue risk. Use water spray to cool and disperse vapors and
protect personnel. Apply vapor suppression foam to limit
vaporization from liquid release. Control runoff and isolate
discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Strong oxidizer. Use water
spray to keep fire-exposed containers cool. Extinguish fire
using agent suitable for surrounding fire.

HEALTH HAZARDS: Severe health hazard. May be fatal if
inhaled. Corrosive. Causes severe eye and skin burns. Irritat-
ing and corrosive to all living tissue. Causes severe or perma-
nent eye damage. Causes collapse of respiratory system.

FIRE AND EXPLOSION HAZARDS: Strong oxidizer. Most
combustibles will burn in chlorine, forming irritating and
toxic gases. Cylinders may vent rapidly or explode when
heated. Flame impingement upon steel chlorine container
will result in iron/chlorine fire causing rupture of the con-
tainer.

INSTABILITY AND REACTIVITY HAZARDS: Strong oxi-
dizer. Reacts with organic materials, active metals, reducing
agents, and ammonia. Reacts with water to form corrosive,
acidic solutions.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from combustible, organic, or
easily oxidizable materials. Isolate from acetylene, ammo-
nia, hydrogen, hydrocarbons, ether, turpentine, and finely
divided metals. Outside or detached storage is preferred.
See also NFPA 430, Code for the Storage of Liquid and
Solid Oxidizers.
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USUAL SHIPPING CONTAINERS: Shipped in steel cylinders
as a liquid under its own vapor pressure. Tank cars and tank
barges.

PHYSICAL PROPERTIES: Greenish-yellow gas with bleach-
like choking odor.

MELTING POINT: —150°F (—101°C)
BOILING POINT: —29°F (—34°C)
SPECIFIC GRAVITY: 1.57 @ 34°C
SOLUBILITY IN WATER: not soluble
VAPOR DENSITY: 2.44

VAPOR PRESSURE: gas

NAME: CHLORINE TRIFLUORIDE 0
FORMULA: CIF, 0@9
NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 2.3, Poisonous gas

SHIPPING LABEL: POISON GAS and OXIDIZER and COR-
ROSIVE

ID NO.: UN 1749
CAS NO.: 7790912
MOL. WT.: 92.5

STATEMENT OF HAZARDS: Severe health hazard. Corrosive
gas shipped as a liquid. Strong oxidizer. Water reactive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Use water spray to disperse
vapors. Material is water reactive, do not apply water spray
directly over top of spilled pools of liquid. Protect personnel.

FIRE FIGHTING PROCEDURES: DO NOT use water. Violent
reaction may result: Use appropriate extinguishing agents
on-nearby combustible fires. Use of dry chemical or carbon
dioxide preferred.

HEALTH HAZARDS: Severe health hazard. May be fatal if
inhaled. Corrosive. Causes severe eye and skin burns. Irritat-
ing to skin, eyes, and respiratory system. Vapors cause severe
burns to skin, eyes.

FIRE AND EXPLOSION HAZARDS: Not combustible, but if
involved in a fire by-products include hydrogen fluoride
and hydrogen chloride. Causes spontaneous combustion
on contact with organic or silicon containing materials.

INSTABILITYAND REACTIVITYHAZARDS: Reacts violently
with water, organic matter, glass, asbestos, sand, chlorofluo-
rocarbons, acids, alkalies, halogens, salts, metal oxides, as
well as many other materials.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Keep cylinders restrained. Separate
from water, organic matter, glass, asbestos, sand, chlorofluo-
rocarbons, acids, alkalies, halogens, salts, metal oxides. Out-
side or detached storage is preferred. See also NFPA 430,
Code for the Storage of Liquid and Solid Oxidizers.

USUAL SHIPPING CONTAINERS: Steel cylinders, tank cars,
special casks.

PHYSICAL PROPERTIES: Greenish-yellow fuming liquid or
colorless gas. Sweet, irritating odor.
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MELTING POINT: —105°F (—83°C)
BOILING POINT: 53°F (11°C)
SPECIFIC GRAVITY: 1.77 @ 13°C
SOLUBILITY IN WATER: decomposes
VAPOR DENSITY: 3.19

VAPOR PRESSURE: gas

NAME: CHLOROACETIC ACID, solid

SYNONYMS: chloroethanoic acid; MCA; mono-
chloroacetic acid

FORMULA: CICH,COOH

NFPA 30/OSHA CLASSIFICATION: IIIB
DOT CLASS: Class 8, Corrosive material
SHIPPING LABEL: CORROSIVE

ID NO.: UN 1751 solid

CAS NO.: 79-11-8

MOL. WT.: 94.5

STATEMENT OF HAZARDS: Corrosive and combustible
solid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Approach release from up-
wind. Absorb in noncombustible material for proper dis-
posal.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, “alcohol resistant” foam, or carbon dioxide. Water or
foam may cause frothing. Use water spray to keep. fire-ex-
posed containers cool. Approach fire from upwind to avoid
hazardous vapors and toxic decomposition products.

HEALTH HAZARDS: Corrosive. Causes severe; eye and skin
burns. May be harmful if absorbed through skin or inhaled.
Irritating to skin, eyes, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Combustible solid. Com-
bustion may produce hydrogen chloride and other irritants
and toxic gases.

FLASH POINT: 259°F (126°C)
FLAMMABLE LIMITS: LOWER: 8% UPPER: not deter-

mined

INSTABILITY AND REACTIVITY HAZARDS: Corrosive to
metals. Reacts with a broad range of materials.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from alkalies, alcohols, oxidiz-
ing materials, reducing agents, and metals.

USUAL SHIPPING CONTAINERS: Glass or polyethylene bot-
tles, polyethylene-lined drums. Tanks on trucks, rail cars,
barges. Nickel or stainless cylinders. Commonly shipped as
solid or solution.

PHYSICAL PROPERTIES: Colorless or white crystals. Vinegar
odor.

MELTING POINT: 142 to 145°F (61 to 63°C)
BOILING POINT: 372°F (189°C)
SPECIFIC GRAVITY: 1.40

&

SOLUBILITY IN WATER: soluble
VAPOR PRESSURE: 1 mm Hg @ 43°C
3 mm Hg @ 55°C

NAME: CHLOROACETONITRILE 0
FORMULA: CICH,C N 9‘0
NFPA 30/0OSHA CLASSIFICATION: II

DOT CLASS: Class 6.1, Poisonous material

SHIPPING LABEL: POISON

ID NO.: UN 2668

CAS NO.: 107-14-2

MOL. WT.: 75.5

STATEMENT OF HAZARDS: Serious health hazard. Combus-
tible liquid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Releases may require isola-
tion or evacuation. Eliminate all ignition sources. Stop or
control the leak, if this can be done without undue risk.
Use water spray or foam to cool and disperse vapors and
protect personnel. Approach release from upwind. Control
runoff and isolate discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, foam, or carbon dioxide. Use water spray to keep fire-
exposed containers cool. Approach fire from upwind to
avoid hazardous vapors and toxic decomposition products.

HEALTH HAZARDS: Serious health hazard. May be harmful
if absorbed through skin or inhaled. Irritating to skin, eyes,
and respiratory. system. Causes severe tearing.

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
Combustion by-products include oxides of nitrogen, hydro-
gen cyanide, and hydrogen chloride.

FLASH POINT: 118°F (47°C)

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acids, alkalies, oxidizing
materials, and reducing agents. Outside or detached storage
is preferred.

USUAL SHIPPING CONTAINERS: Glass bottle inside
wooden box.

PHYSICAL PROPERTIES: Colorless liquid.
BOILING POINT: 259°F (126°C)

SPECIFIC GRAVITY: 1.19

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: 8 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: CHLOROACETYL CHLORIDE o
SYNONYMS: chloracetyl chloride ‘0
FORMULA: CICH,COCI

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 8, Corrosive material

SHIPPING LABEL: CORROSIVE and POISON

%
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ID NO.: UN 1752
CAS NO.: 79-04-9
MOL. WT.: 112.9

STATEMENT OF HAZARDS: Corrosive. Serious health haz-
ard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Approach release from up-
wind. Keep water away from release. Stop or control the
leak, if this can be done without undue risk. Prompt cleanup
and removal is necessary. Control runoff and isolate dis-
charged material for proper disposal.

FIREFIGHTING PROCEDURES: Approach fire from upwind
to avoid hazardous vapors and toxic decomposition prod-
ucts. Use water spray to keep fire-exposed containers cool.
Extinguish fire using agent suitable for surrounding fire.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. Serious health hazard. May be harmful if inhaled.
Irritating to skin, eyes, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Not combustible, but if
involved in a fire decomposes to produce hydrogen chlo-
ride.

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
water to produce hydrochloric and monochloroacetic acids.
Reacts with alkalies and alcohols.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from combustibles, alkalies,
alcohols.

USUAL SHIPPING CONTAINERS: Glass bottles, drums.

PHYSICAL PROPERTIES: Colorless tolight yellow liquid with
sharp, extremely irritating odor.

MELTING POINT: —8°F (—22°C)
BOILING POINT: 225°F (107°C)
SPECIFIC GRAVITY: 1.42
SOLUBILITY IN WATER: reacts
VAPOR DENSITY: 3.9

VAPOR PRESSURE: 19 mm Hg @ 20°C

NAME: CHLOROBENZENE

SYNONYMS: benzene chloride; chlorobenzol;
mono-chlorobenzene; phenyl chloride

FORMULA: CgH;Cl1

NFPA 30/OSHA CLASSIFICATION: IC

DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 1134

CAS NO.: 108-90-7

MOL. WT.: 112.6

STATEMENT OF HAZARDS: Flammable liquid. Moderate
health hazard. Products of combustion may be more hazard-
ous than the material itself.

o
&
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EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL. OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak, if this can be done without
undue risk. Use water spray to cool and disperse vapors.
Control runoff and isolate discharged material for proper
disposal.

FIRE FIGHTING PROCEDURES: Approach fire from upwind
to avoid hazardous vapors and toxic decomposition prod-
ucts. Water may be ineffective. Use water spray, dry chemi-
cal, foam, or carbon dioxide. Use water spray to keep fire-
exposed containers cool.

HEALTH HAZARDS: Moderate health hazard. May be harm-
ful ifinhaled. Irritating to skin, eyes, and respiratory system.
Products of combustion may be more hazardous than the
material itself.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Combustion by-products include
phosgene and hydrogen chloride gases.

FLASH POINT: 82°F (29°C)
AUTOIGNITION TEMPERATURE: 1180°F (638°C)
FLAMMABLE LIMITS: LOWER: 1.3% UPPER: 9.6%

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
strong oxidizing materials.

STORAGE RECOMMENDATIONS: Inside storage should be
in a standard flammable liquids storage warehouse, room, or
cabinet. Outside or detached storage is preferred. Separate
from strong oxidizing materials.

USUAL - SHIPPING CONTAINERS: Small glass bottles,
drums; tanks on trucks, rail cars, barges.

PHYSICAL PROPERTIES: Colorless, refractive liquid with
sweet almond odor.

MELTING POINT: —49°F (—45°C)

BOILING POINT: 270°F (132°C)

SPECIFIC GRAVITY: 1.11

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: 12 mm Hg @ 25°C

ELECTRICAL EQUIPMENT: Class I, Group D

NAME: CHLORODIETHYL SILANE 0
SYNONYMS: diethylchlorosilane 6‘0
FORMULA: (CyHy)oSiHCI

NFPA 30/0OSHA CLASSIFICATION: IC

DOT CLASS: N/A

ID NO.: N/A

CAS NO.: 1609-194

MOL. WT.: 122.7

STATEMENT OF HAZARDS: Corrosive and flammable lig-
uid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.



HAZARDOUS CHEMICAL DATA SHEETS 49-43

SPILL. OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak, if this can be done without
undue risk. Use water spray to cool and disperse vapors and
protect personnel. Control runoff and isolate discharged
material for proper disposal.

FIRE FIGHTING PROCEDURES: Use dry chemical, foam,
carbon dioxide, or water spray. Water may be ineffective.
Use water spray to keep fire-exposed containers cool. Ap-
proach fire from upwind to avoid hazardous vapors and
toxic decomposition products.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if absorbed through skin or inhaled.
Irritating to skin, eyes, and respiratory system. Strong sensi-
tizer.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Evolves hydrogen and may ignite
on contact with alkali. Combustion by-products include hy-
drogen chloride and other irritants and toxic gases.

FLASH POINT: 90°F (32°C)

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
water to produce hydrogen chloride. Reacts with a broad
range of materials.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acids, alkalies, oxidizing
materials, and water. Outside or detached storage is pre-
ferred.

USUAL SHIPPING CONTAINERS: Glass bottle inside
wooden box. Metal cans, pails, drums. Packaged under ni-
trogen gas.

PHYSICAL PROPERTIES: Colorless liquid.
SPECIFIC GRAVITY: 1.0

SOLUBILITY IN WATER: not soluble

VAPOR DENSITY: 4.23 (decomposes)
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: CHLORODINITROBENZENES

SYNONYMS: 1-chloro-2,4-dinitrobenzene;dinitro- %@
chlorobenzene; 2,4-dinitro-1-chlorobenzene; DNCB

FORMULA: (CgHs) (NOy)oCl

NFPA 30/0OSHA CLASSIFICATION: IIIB
DOT CLASS: Class 6.1, Poisonous material
SHIPPING LABEL: POISON

ID NO.: UN 1577

CAS NO.: 97-00-7

MOL. WT.: 202.6

STATEMENT OF HAZARDS: Shock and heat sensitive. Air is
not required for explosive decomposition. Serious health
hazard. Combustible solid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Shovel into suitable dry
container.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, or carbon dioxide. Use water spray to keep fire-exposed
containers cool. Fight fire from protected location or maxi-
mum possible distance.

HEALTH HAZARDS: Serious health hazard. May be harmful
if absorbed through skin or inhaled. Causes delayed nausea,
vomiting, and cyanosis, up to 2 to 4 hours after exposure.

FIRE AND EXPLOSION HAZARDS: Air is not required for
explosive decomposition. Combustible solid. Explodes
when heated in confinement. Combustion may produce
irritants and toxic gases. Closed containers may rupture
violently when heated.

FLASH POINT: 382°F (194°C)
FLAMMABLE LIMITS: LOWER: 2% UPPER: 22%

INSTABILITYAND REACTIVITYHAZARDS: Shock and heat
sensitive. Reacts with alkalies, oxidizing materials. Has been
known to detonate at about 300°F (149°C).

STORAGE RECOMMENDATIONS: Separate from alkalies
and oxidizing materials. Store in a cool, dry, well-ventilated
location. Outside or detached storage is preferred.

USUAL SHIPPING CONTAINERS: Drums; bulk packaging
in trucks and rail cars and bulk in tank barges.

PHYSICAL PROPERTIES: Yellow crystals.
MELTING POINT: 109°F (43°C)
BOILING POINT: 599°F (315°C)
SPECIFIC GRAVITY: 1.70

SOLUBILITY IN WATER: not soluble

NAME: CHLOROFORM 0
SYNONYMS: methane, trichloro-; trichloromethane o’o
FORMULA: CHCl,

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 6.1, Poisonous material

SHIPPING LABEL: POISON

ID NO.: UN 1888

CAS NO.: 67-66-3

MOL. WT.: 119.4

STATEMENT OF HAZARDS: Serious health hazard. Not

combustible, but if involved in a fire the decomposition
products may be more hazardous than the material itself.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Approach release from up-
wind. Stop or control the leak, if this can be done without
undue risk. Control runoff and isolate discharged material
for proper disposal.

FIRE FIGHTING PROCEDURES: Use water spray to keep
fire-exposed containers cool. Extinguish fire using agent
suitable for surrounding fire.

HEALTH HAZARDS: Serious health hazard. May be harmful
if absorbed through skin or inhaled. Irritating to skin, eyes,
and respiratory system. Symptoms include headache, nau-
sea, dizziness, or loss of consciousness. Will defat tissue.
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FIRE AND EXPLOSION HAZARDS: Not combustible, but if
involved in a fire reacts to produce hydrogen chloride and
phosgene.

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
strong alkalies and aluminum.

STORAGE RECOMMENDATIONS: Store in cool, dry, well-
ventilated location. Separate from strong alkalies and strong
mineral acids.

USUAL SHIPPING CONTAINERS: Glass bottles, drums, tank
trucks, and tank cars.

PHYSICAL PROPERTIES: Colorless liquid with pleasant,
sweet odor.

MELTING POINT: —82°F (—63°C)
BOILING POINT: 143°F (62°C)
SPECIFIC GRAVITY: 1.48

SOLUBILITY IN WATER: not soluble
VAPOR DENSITY: 4.13

VAPOR PRESSURE: 160 mm Hg @ 20°C

NAME: CHLORONITROBENZENES 0

SYNONYMS: 1-chloro-3-nitrobenzene; chloronitro- @‘@
benzene (o-m-, p-); 1-chloro-4-nitrobenzene;
chloro-o-nitrobenzene; nitrochlorobenzene; m-ni-
trochlorobenzene;

FORMULA: CzH,CINO,

NFPA 30/0OSHA CLASSIFICATION: IIIB

DOT CLASS: Class 6.1, Poisonous material

SHIPPING LABEL: POISON

ID NO.: UN 1578

CAS NO.: m-: 121-73-3

p- 100-00-5

o: 88733

MOL. WT.: 157.6

STATEMENT OF HAZARDS: Corrosive. Combustible solid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Cover with noncombus-
tible material for proper disposal.

FIRE FIGHTING PROCEDURES: Water may cause foaming
or frothing. Use water spray, dry chemical, foam, or carbon
dioxide.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. Irritating to skin, eyes, and respiratory system. May
cause cyanosis and pulmonary edema.

FIRE AND EXPLOSION HAZARDS: Combustible solids.
Combustion by-products include nitrogen oxides, hydrogen
chloride.

FLASH POINT: 261°F (128°C) (p-)
AUTOIGNITION TEMPERATURE: 500°F (260°C) (m-)
FLAMMABLE LIMITS: LOWER: 1.4% UPPER: 8.7% (m-)
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INSTABILITY AND REACTIVITY HAZARDS: Reacts with al-
kalies, oxidizing materials.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from alkalies and oxidizing
materials.

USUAL SHIPPING CONTAINERS: Glass bottles, steel drums.
PHYSICAL PROPERTIES: Pale yellow aromatic crystals.
MELTING POINT: 90 to 183°F (32 to 84°C) (range for all

isomers)

BOILING POINT: 457 to 475°F (236 to 246°C) (range for all
isomers)

SPECIFIC GRAVITY: 1.30 to 1.53 (range for all isomers)
SOLUBILITY IN WATER: not soluble
VAPOR PRESSURE: <1 mm Hg @ 20°C

NAME: CHLOROPHENOLS, liquid e

SYNONYMS: 1-chloro-2-hydroxybenzene; o-chloro- %0
phenol; 2-chlorophenol; monochlorophenol; phe-
nol, 2-chloro-

FORMULA: C4H,CIOH

NFPA 30/0OSHA CLASSIFICATION: IIIA

DOT CLASS: Class 6.1, Poisonous material

SHIPPING LABEL: KEEP AWAY FROM FOOD

ID NO.: UN 2021

CAS NO.: 95-57-8

MOL. WT.: 128.6

STATEMENT OF HAZARDS: Corrosive and combustible lig-
uid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Use water spray to
cool and disperse vapors and protect personnel. Absorb in
noncombustible material for proper disposal.

FIRE FIGHTING PROCEDURES: Use dry chemical, foam,
carbon dioxide, or water spray. Approach fire from upwind
to avoid hazardous vapors and toxic decomposition prod-
ucts. Use water spray to keep fire-exposed containers cool.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if absorbed through skin or inhaled.
Symptoms of overexposure include muscle weakness, trem-
ors, and convulsions. Contact may cause chloracne.

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
Combustion may produce irritants and toxic gases.

FLASH POINT: 147°F (64°C)
INSTABILITY AND REACTIVITY HAZARDS: Reacts with

some oxidizing materials, organic acids.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from oxidizing materials, or-
ganic acids.

USUAL SHIPPING CONTAINERS: Glass bottles, steel drums,
tanks.
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PHYSICAL PROPERTIES: White to straw colored liquid with
heavy medicinal (phenolic) odor.

MELTING POINT: 49°F (9°C)

BOILING POINT: 347°F (175°C)

SPECIFIC GRAVITY: 1.26

SOLUBILITY IN WATER: not soluble
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: CHLOROPHENOLS, solid

SYNONYMS: 1-chloro-4-hydroxybenzene; p-chloro- %0
phenol; 4-chlorophenol; monochlorophenol

FORMULA: C;H,CIOH

NFPA 30/0OSHA CLASSIFICATION: IIIB

DOT CLASS: Class 6.1, Poisonous material
SHIPPING LABEL: KEEP AWAY FROM FOOD
ID NO.: UN 2020

CAS NO.: 106-48-9

MOL. WT.: 128.6

STATEMENT OF HAZARDS: Corrosive and combustible
solid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL. OR LEAK PROCEDURES: Shovel into suitable dry
container.

FIRE FIGHTING PROCEDURES: Use dry chemical, foam,
carbon dioxide, or water spray. Approach fire from upwind

to avoid hazardous vapors and toxic decomposition prod-
ucts.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if absorbed through skin or inhaled.
Symptoms of overexposure include muscle weakness and
liver dysfunction. Contact may cause chloracne, tremors,
and convulsions.

FIRE AND EXPLOSION HAZARDS: Combustible solid. Com-
bustion may produce irritants and toxic gases.

FLASH POINT: >230°F (>110°C)
INSTABILITY AND REACTIVITY HAZARDS: Reacts with

some oxidizing materials, organic acids.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from oxidizing materials, or-
ganic acids.

USUAL SHIPPING CONTAINERS: Glass bottles, metal cans,
pails, drums.

PHYSICAL PROPERTIES: White to pale yellow crystalline
solid with heavy medicinal (phenolic) odor.

MELTING POINT: 110°F (43°C)
BOILING POINT: 428°F (220°C)
SPECIFIC GRAVITY: 1.22
SOLUBILITY IN WATER: not soluble

NAME: CHLOROPICRIN

SYNONYMS: acquinite; nitrochloroform; trichloro- %@
nitromethane

FORMULA: CCI3NO,

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 6.1, Poisonous material
SHIPPING LABEL: POISON

ID NO.: UN 1580

CAS NO.: 76-06-2

MOL. WT.: 164.4

STATEMENT OF HAZARDS: Severe health hazard. May de-
compose explosively at elevated temperatures.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Releases may require isola-
tion or evacuation. Stop or control the leak, if this can be
done without undue risk. Use water spray to cool and dis-
perse vapors and protect personnel. Absorb in noncombus-
tible material for proper disposal.

FIRE FIGHTING PROCEDURES: Extinguish fire using agent
suitable for surrounding fire. Use dry chemical, foam, car-
bon dioxide, or water spray. Water may be ineffective. Explo-
sive decomposition may occur under fire conditions. Fight
fire from protected location or maximum possible distance.
Use water spray to keep fire-exposed containers cool. Ap-
proach fire from upwind to avoid hazardous vapors and
toxic decomposition products.

HEALTH HAZARDS: Severe health hazard. May be fatal if
absorbed through skin or inhaled. Causes tearing. Irritating
to skin, eyes, and respiratory system. Symptoms include
nausea and vomiting.

FIRE AND EXPLOSION HAZARDS: Not combustible, but
material if contaminated may explode when heated under
confinement. Closed containers may rupture violently when
heated.

INSTABILITY AND' REACTIVITY HAZARDS: Decomposes
explosively at elevated temperatures. Can become shock
sensitive.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from oxidizing materials. Out-
side or detached storage is preferred.

USUAL SHIPPING CONTAINERS: Bottles packed in insulat-
ing material, metal drums up to 30 gallons (113.6 liters).

PHYSICAL PROPERTIES: Slightly oily, colorless liquid. In-
tense odor causes eye watering.

MELTING POINT: —83°F (—64°C)
BOILING POINT: 234°F (112°C)
SPECIFIC GRAVITY: 1.65
SOLUBILITY IN WATER: not soluble
VAPOR PRESSURE: 20 mm Hg @ 20°C

NAME: CHLOROSILANES, n.o.s. 6

FORMULA: RSiCly (x +y = 4) (x # o) %@
(Note: R represents an alkyl group)

NFPA 30/0OSHA CLASSIFICATION:
DOT CLASS: Various
ID NO.: Various
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CAS NO.: Various
MOL. WT.: Various

STATEMENT OF HAZARDS: Corrosive and flammable lig-
uid. Low ignition energy. Water reactive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL. OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak, if this can be done without
undue risk. Use water spray to cool and disperse vapors and
protect personnel. Control runoff and isolate discharged
material for proper disposal.

FIRE FIGHTING PROCEDURES: Use dry chemical, medium
expansion foam, carbon dioxide, or water spray. Water may
be ineffective. Use water spray to keep fire-exposed contain-
ers cool. Approach fire from upwind to avoid hazardous
vapors and toxic decomposition products.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if absorbed through skin or inhaled.
Irritating to skin, eyes, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Evolves hydrogen and may ignite
on contact with alkali. Combustion by-products include hy-
drogen chloride, other irritants, and toxic gases.

FLASH POINT: <100°F (<38°C) (typically)

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
water to produce hydrogen chloride.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acids, alkalies, oxidizing
materials, and water. Outside or detached storage is pre-
ferred.

USUAL SHIPPING CONTAINERS: Glass bottle inside
wooden box. Metal cans, pails, drums. Packaged under ni-
trogen gas.

PHYSICAL PROPERTIES: Colorless, fuming liquid.
MELTING POINT: <—148°F (<—100°C) (typically)
BOILING POINT: 122 to 212°F (50 to 100°C) (typically)
SOLUBILITY IN WATER: not soluble (decomposes)
ELECTRICAL EQUIPMENT: Class I, Group B

NAME: CHLOROSULFONIC ACID o
SYNONYMS: chlorosulfuric acid; sulfuric %@
chlorohydrin

FORMULA: HCISO4

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 8, Corrosive material
SHIPPING LABEL: CORROSIVE and POISON
ID NO.: UN 1754

CAS NO.: 7790-94-5

MOL. WT.: 116.5

STATEMENT OF HAZARDS: Severe health hazard. Corro-
sive. Water reactive. Strong oxidizer.
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EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Releases may require isola-
tion or evacuation. Keep water away from release. Approach
release from upwind. Stop or control the leak, if this can
be done without undue risk. Absorb in noncombustible
material for proper disposal.

FIRE FIGHTING PROCEDURES: Extinguish fire using agent
suitable for surrounding fire. Fight fire from protected loca-
tion or maximum possible distance. Use water spray, dry
chemical, foam, or carbon dioxide. DO NOT allow water
to make contact with material, as highly acidic run-off will
be formed. Use water spray to keep fire-exposed containers
cool. Closed containers may rupture violently when heated.

HEALTH HAZARDS: Severe health hazard. May be fatal if
absorbed through skin or inhaled. Inhalation may produce
spasms, pulmonary edema, death. Corrosive. Causes severe
eye and skin burns. Irritating to skin, eyes, and respiratory
system. Forms strong acids on contact with water. See hydro-
gen chloride, sulfuric acid.

FIRE AND EXPLOSION HAZARDS: Not combustible, but if
involved in a fire decomposes rapidly to produce hydrogen
chloride, sulfur dioxide, sulfuric acid. Evolves hydrogen on
contact with moist metals. Closed containers may rupture
violently when heated.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from water, acids, alkalies, alco-
hols. See also NFPA 430, Code for the Storage of Liquid
and Solid Oxidizers.

USUAL SHIPPING CONTAINERS: Glass bottle inside
wooden box, drums; tanks on trucks, rail cars, barges. Pack-
aged under nitrogen gas.

PHYSICAL PROPERTIES: Colorless to pale yellow liquid.
Fumes in air. Pungent, acrid odor.

MELTING POINT:; —112°F (—80°C)
BOILING POINT: 304°F (152°C)
SPECIFIC GRAVITY: 1.75
SOLUBILITY IN WATER: soluble
VAPOR PRESSURE: 1 mm Hg @ 25°C

NAME: CHROMIC ACID, solid 0

SYNONYMS: chromic anhydride; chromium (VI) %0
oxide; chromium trioxide

FORMULA: CrOg

NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 5.1, Oxidizer

SHIPPING LABEL: OXIDIZER and CORROSIVE

ID NO.: NA 1463

CAS NO.: 1333-82-0

MOL. WT.: 100.0

STATEMENT OF HAZARDS: Corrosive. Strong oxidizer.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.
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SPILL. OR LEAK PROCEDURES: Shovel into suitable dry
container. Control runoff and isolate discharged material
for proper disposal.

FIRE FIGHTING PROCEDURES: Extinguish fire using agent
suitable for surrounding fire. Use flooding quantitites of
water as spray.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if inhaled. Sensitizer. May cause nasal
ulcerations. May cause severe allergic respiratory reaction.

FIRE AND EXPLOSION HAZARDS: Strong oxidizer. Decom-
poses at 482°F (250°C) with release of oxygen. Not combusti-
ble, but if involved in a fire decomposes to produce
chromium fumes.

INSTABILITY AND REACTIVITY HAZARDS: Strong oxi-
dizer. Reacts with a broad range of materials. Material is
corrosive to many metals.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from combustible materials,
halogens, sulfides, metals. See also NFPA 430, Code for the
Storage of Liquid and Solid Oxidizers.

USUAL SHIPPING CONTAINERS: Glass or polyethylene bot-
tles, lined drums.

PHYSICAL PROPERTIES: Dark red odorless crystals.
MELTING POINT: 387°F (197°C)

BOILING POINT: 482°F (250°C) (decomposes)
SPECIFIC GRAVITY: 2.70

SOLUBILITY IN WATER: soluble

NAME: CHROMIC CHLORIDE 0

SYNONYMS: chromium chloride; ¢hromium %0
trichloride; trichlorochromium

FORMULA: CrClg

NFPA 30/0OSHA CLASSIFICATION:
DOT CLASS: N/A

ID NO.: N/A

CAS NO.: 10025-73-7

MOL. WT.: 158.4

STATEMENT OF HAZARDS: Corrosive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Absorb in noncombustible
material for proper disposal. Control runoff and isolate
discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Extinguish fire using agent
suitable for surrounding fire. Use flooding quantities of
water. Approach fire from upwind to avoid hazardous vapors
and toxic decomposition products.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if absorbed through skin or inhaled.
Irritating to skin, eyes, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Not combustible, but if
involved in a fire decomposes to produce irritants and toxic
gases.

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
water and oxidizing materials.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from oxidizing materials and
water.

USUAL SHIPPING CONTAINERS: Lined fiber bags. Metal
cans, pails, drums. Bulk packaging in trucks and rail cars
and bulk in tank barges.

PHYSICAL PROPERTIES: Violet crystals. Odorless. Greenish
black or violet deliquescent crystals are soluble.

MELTING POINT: 2106°F (1152°C)

BOILING POINT: 2372°F (1300°C)

SPECIFIC GRAVITY: 2.76 @ 15°C

SOLUBILITY IN WATER: not soluble (reacts)

NAME: CHROMIUM OXYCHLORIDE 0

SYNONYMS: chromic  oxychloride;  chromium e@@
dioxy-chloride; chromyl chloride; dichloro-diox-
ochromium

FORMULA: CrOyCly

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 8, Corrosive material

SHIPPING LABEL: CORROSIVE

ID NO.: ' UN 1758

CAS NO.: 14977-61-8

MOL. WT.: 154.9

STATEMENT OF HAZARDS: Corrosive. Water reactive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL ;OR LEAK 'PROCEDURES: Isolate the area until the
release is under full control. Use water spray to cool and
disperse vapors and protect personnel.

FIRE FIGHTING PROCEDURES: Use appropriate extin-
guishing agents on surrounding fires. Use water spray to
knock down acid vapors.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if inhaled. Sensitizer. May cause
severe allergic respiratory reaction.

FIRE AND EXPLOSION HAZARDS: Not combustible, but if
involved in a fire decomposes to produce hydrogen chlo-
ride, chromic acid. May increase the fire hazard on mixture
with organic matter.

INSTABILITYAND REACTIVITYHAZARDS: Reactsviolently
with water and ammonia. Explodes on contact with non-
metal halides, hydrides. Reacts with reducing agents, alco-
hols, organic matter. Decomposes on contact with light.

STORAGE RECOMMENDATIONS: Store in a cool, dry, dark,
well-ventilated location. Separate from water, ammonia, or-
ganic matter.

USUAL SHIPPING CONTAINERS: Amber glass bottles, car-
boys, steel drums, tanks.

PHYSICAL PROPERTIES: Dark red mobile liquid. Appears
black with reflected light. Unpleasant odor. Fumes in moist
air.
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MELTING POINT: —142°F (—96°C)
BOILING POINT: 243°F (117°C)
SPECIFIC GRAVITY: 1.91
SOLUBILITY IN WATER: decomposes

NAME: CRESOLS (o-, m-, p-) o

SYNONYMS: m-, p- cresylic acid; 2-, 3-, or é‘o
4-hydro-xytoluene; 2-, 3-, or 4-methylphenol

FORMULA: CH4zC;H,OH

NFPA 30/0OSHA CLASSIFICATION: IITA

DOT CLASS: Class 6.1, Poisonous material

SHIPPING LABEL: POISON

ID NO.: UN 2076

CAS NO.: 1319-77-3 all isomers
meta 108-39-4
ortho 95-48-7
para 106-44-5

MOL. WT.: 108.1

STATEMENT OF HAZARDS: Corrosive and combustible lig-
uid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Approach release from up-
wind. Control runoff and isolate discharged material for
proper disposal.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, foam, or carbon dioxide. Use water spray to keep fire-
exposed containers cool.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if absorbed through skin or inhaled.
Irritating to skin, eyes, and respiratory system. Symptoms
include severe irritation of eyes with tearing, conjunctivitis,
and corneal edema. May act as a skin sensitizer.

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
Products of combustion include fumes of cresols and other
aromatic degradation products.

FLASH POINT: o: 178°F (81°C)

m: 187°F (86°C)

p: 187°F (86°C)

AUTOIGNITION TEMPERATURE: o: 1100°F (599°C)
m: 1038°F(558°C)

p: 1038°F (558°C)

FLAMMABLE LIMITS: LOWER: 1.0% (m,p) 1.4% (o) UP-
PER: not determined

INSTABILITYAND REACTIVITYHAZARDS: Reacts with oxi-

dizing materials.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from oxidizing materials.

USUAL SHIPPING CONTAINERS: Shipped in bottles,
drums, and bulk packaging in trucks and rail cars.
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PHYSICAL PROPERTIES: Colorless crystals or liquid becom-
ing dark with age and exposure to air and light. Phenolic
odor.

MELTING POINT: 53°F (12°C) (0); 53°F (12°C) (m)

BOILING POINT: 375°F (191°C) (o0); 396°F (202°C) (m)

SPECIFIC GRAVITY: 1.05 (0); 1.03 (m)

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: 1 mm Hg @ 38 to 53°C 0.357 @ 20°C

ELECTRICAL EQUIPMENT: Class I, Group D

NAME: CROTONALDEHYDE, stabilized 6
SYNONYMS: 2-butenal; beta-methylacrolein o‘e
FORMULA: CH3CH=CHCHO

NFPA 30/OSHA CLASSIFICATION: IB

DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID and POISON
ID NO.: UN 1143

CAS NO.: 4170-30-3

MOL. WT.: 70.1

STATEMENT OF HAZARDS: Severe health hazard. Flamma-
ble and corrosive liquid. May polymerize explosively. Forms
explosive peroxides.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Releases may require isola-
tion or evacuation. Eliminate all ignition sources. Stop or
control the leak, if this can be done without undue risk.
Use water spray to cool and disperse vapors and protect
personnel. Control runoff and isolate discharged material
for proper disposal.

FIRE FIGHTING PROCEDURES: Approach fire from upwind
to avoid hazardous vapors and toxic decomposition prod-
ucts. Use water spray, dry chemical, “alcohol resistant”
foam, or carbon dioxide. Use water spray to keep fire-ex-
posed containers cool. Fight fire from protected location
or maximum possible distance.

HEALTH HAZARDS: Severe health hazard. May be fatal if
absorbed through skin or inhaled. Corrosive. Causes severe
eye and skin burns. Irritating to skin, eyes, and respiratory
system.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Combustion may produce irritants
and toxic gases. Closed containers may rupture violently
when heated. May form explosive peroxides.

FLASH POINT: 55°F (13°C)
AUTOIGNITION TEMPERATURE: 450°F (232°C)
FLAMMABLE LIMITS: LOWER: 2.1% UPPER: 15.5%

INSTABILITY AND REACTIVITY HAZARDS: Hazardous po-
lymerization may occur. Polymerization may be caused by
elevated temperatures and alkalies. May form explosive per-
oxides.

STORAGE RECOMMENDATIONS: Outside or detached
storage is preferred. Inside storage should be in a standard
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flammable liquids storage warehouse, room, or cabinet. Iso-
late from alkalies and oxidizing materials.

USUAL SHIPPING CONTAINERS: 10-gallon (37.9-liter)
boxed carboys.

PHYSICAL PROPERTIES: Clear, colorless to yellow watery
liquid with a pungent odor.

MELTING POINT: —100°F (—75°C)
BOILING POINT: 216°F (102°C)

SPECIFIC GRAVITY: 0.85

SOLUBILITY IN WATER: partly soluble
VAPOR PRESSURE: 30 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group C

NAME: CROTONIC ACID

DOT SHIPPING NAME: CROTONIC ACID, liquid @

CROTONIC ACID, solid

SYNONYMS: 2-butenoic acid; alpha-crotonic acid; beta-meth-
acrylic acid;

solid crotonic acid

FORMULA: C,HO,

NFPA 30/0OSHA CLASSIFICATION: IIIA

DOT CLASS: Class 8, Corrosive material

SHIPPING LABEL: CORROSIVE

ID NO.: UN 2823

CAS NO.: 3724-65-0

MOL. WT.: 86.1

STATEMENT OF HAZARDS: Corrosive -and - combustible
solid. Serious health hazard.

EMERGENCY RESPONSE PERSONAL ' PROTECTIVE
EQUIPMENT: Wear special protective- clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Control runoff and isolate
discharged material for proper disposal. Neutralize spill and
washings with soda ash or lime. Adsorb solid material in
noncombustible material for proper disposal; shovel into
suitable dry container.

FIRE FIGHTING PROCEDURES: Use dry chemical, “alcohol
resistant” foam, carbon dioxide, or water spray. Use water
spray to keep fire-exposed containers cool.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. Serious health hazard. Irritating to skin, eyes, and
respiratory system.

FIRE AND EXPLOSION HAZARDS: Combustible solid.
When exposed to heat can produce acrid smoke and irritat-
ing fumes.

FLASH POINT: 190°F (88°C) (oc)
AUTOIGNITION TEMPERATURE: 745°F (396°C)
INSTABILITYAND REACTIVITYHAZARDS: Reacts with oxi-

dizing materials.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Outside or detached storage is pre-
ferred. Store away from heat and oxidizing materials.

USUAL SHIPPING CONTAINERS: Glass bottles and fiber
drums.

PHYSICAL PROPERTIES: Colorless, needle-like crystalline
solid.

MELTING POINT: 162°F (72°C)
BOILING POINT: 365°F (185°C)
SPECIFIC GRAVITY: 1.02

SOLUBILITY IN WATER: soluble
VAPOR PRESSURE: 0.19 mm Hg @ 20°C

NAME: CUMENE
DOT SHIPPING NAME: ISOPROPYLBENZENE %0

SYNONYMS: benzene; 1-methylethyl-; cumol;
(1-methylethyl) benzene

FORMULA: (CHj3),CHCzHj;

NFPA 30/OSHA CLASSIFICATION: IC

DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 1918

CAS NO.: 98-82-8

MOL. WT.: 120.2

STATEMENT OF HAZARDS: Flammable liquid. May accumu-

late static electricity. Moderate health hazard. Forms explo-
sive peroxides.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL. OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak, if this can be done without
undue risk. Use water spray to cool and disperse vapors and
protect personnel. Absorb in noncombustible material for
proper disposal./Control runoff and isolate discharged ma-
terial for proper disposal.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, foam, or carbon dioxide. Use water spray to keep fire-
exposed containers cool.

HEALTH HAZARDS: Moderate health hazard. May be harm-
ful if absorbed through skin or inhaled. Irritating to skin,
eyes, and respiratory system. Narcotic effects possible.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Com-
bustion may produce irritants and toxic gases.

FLASH POINT: 92°F (33°C)
AUTOIGNITION TEMPERATURE: 797°F (425°C)
FLAMMABLE LIMITS: LOWER: 0.9% UPPER: 6.5%

INSTABILITYAND REACTIVITYHAZARDS: Reacts with oxi-
dizing materials. Reacts with nitric acid and sulfuric acid
with release of energy. Forms cumene hydroperoxide upon
prolonged exposure to air.

STORAGE RECOMMENDATIONS: Outside or detached
storage is preferred. Inside storage should be in a standard
flammable liquids storage warehouse, room, or cabinet. Sep-
arate from oxidizing materials, nitric acid, sulfuric acid.

USUAL SHIPPING CONTAINERS: Glass bottles, cans,
drums, and tanks on trucks, rail cars, barges.
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PHYSICAL PROPERTIES: Colorless liquid with sharp, pene-
trating aromatic odor.

MELTING POINT: —141°F (—96°C)
BOILING POINT: 306°F (152°C)

SPECIFIC GRAVITY: 0.86

SOLUBILITY IN WATER: not soluble

VAPOR DENSITY: 4.14

VAPOR PRESSURE: 3.2 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: CYANOACETIC ACID o
DOT SHIPPING NAME: CORROSIVE LIQUID, 6‘0

n.o.s.
SYNONYMS: CAA; malonic mononitrile
FORMULA: N = CCH,COOH

NFPA 30/0OSHA CLASSIFICATION: IIIB
DOT CLASS: Class 8, Corrosive material
SHIPPING LABEL: CORROSIVE

ID NO.: UN 1759

CAS NO.: 372-09-8

MOL. WT.: 85.1

STATEMENT OF HAZARDS: Corrosive and combustible
solid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Absorb in noncombus-
tible material for proper disposal.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, or carbon dioxide. Use water spray to keep fire-exposed
containers cool. Control corrosive runoff and isolate dis-
charged material for proper disposal. Approach fire from
upwind to avoid hazardous vapors and toxic decomposition
products.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if absorbed through skin or inhaled.
Irritating to skin, eyes, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Combustible solid. De-
composes at 320°F (160°C) with release of acetonitrile. Com-
bustion may produce irritants and toxic gases.

FLASH POINT: 226°F (107°C)

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acids, alkalies, oxidizing
materials, reducing agents.

USUAL SHIPPING CONTAINERS: Glass or polyethylene bot-
tles, polyethylene-lined drums.

PHYSICAL PROPERTIES: Moist, white crystals. Also, fre-
quently found as yellow-brown solution. Unpleasant odor.

MELTING POINT: 158°F (70°C)

BOILING POINT: 226°F (108°C)
SPECIFIC GRAVITY: >1.1 @ 20°C
SOLUBILITY IN WATER: soluble
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NAME: CYANOGEN, liquefied

SYNONYMS: dicyan; dicyanogen; ethanedinitrile;
oxalic acid dinitrile; oxalonitrile,

FORMULA: N = C=mC =N

NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 2.3, Poisonous gas

SHIPPING LABEL: POISON GAS and FLAMMABLE GAS
ID NO.: UN 1026

CAS NO.: 460-19-5

MOL. WT.: 52.0

STATEMENT OF HAZARDS: Severe health hazard. Corrosive
and flammable gas shipped as a liquid. Thermally unstable.
Low ignition energy.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Releases may require isola-
tion or evacuation. Eliminate all ignition sources. Stop or
control the leak, if this can be done without undue risk.
Use water spray to cool and disperse vapors, protect person-
nel, and dilute spills to form nonflammable mixtures. Ap-
proach release from upwind. Control runoff and isolate
discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Stop flow of gas before ex-
tinguishing fire. Use fine spray or fog to control fire by
preventing its spread and absorbing some of its heat. Use
water spray to keep fire-exposed containers cool. Fight fire
from protected location or maximum possible distance.
Control runoff and isolate discharged material for proper
disposal.

HEALTH HAZARDS: Severe health hazard. May be fatal if
inhaled or absorbed through skin. Corrosive. Causes severe
eye and-skin burns. Causes weakness, headache, confusion,
and chemical asphyxiation. Rapid release of compressed
gas may cause frostbite.

FIRE AND EXPLOSION HAZARDS: Flammable gas. Vapors
are heavier than air and may travel to a source of ignition
and flash back. Closed containers may rupture violently
when heated. Combustion by-products include hydrogen
cyanide and oxides of nitrogen.

FLAMMABLE LIMITS: LOWER: 6.6% UPPER: 32%

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
acids.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Isolate from acids. Outside or detached
storage is preferred.

USUAL SHIPPING CONTAINERS: Steel cylinders; pressur-
ized tanks on trucks, rail cars, barges.

PHYSICAL PROPERTIES: Colorless gas. Odor of almonds;
acrid and pungent when in lethal concentrations.

MELTING POINT: —18°F (—28°C)
BOILING POINT: —6°F (—21°C)
SPECIFIC GRAVITY: 0.95
SOLUBILITY IN WATER: soluble

&
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VAPOR DENSITY: 1.79
ELECTRICAL EQUIPMENT: Class I, Group B

NAME: CYANOGEN BROMIDE 0
SYNONYMS: bromine cyanide o‘o
FORMULA: BrC = N

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 6.1, Poisonous material

SHIPPING LABEL: POISON and CORROSIVE

ID NO.: UN 1889

CAS NO.: 506-68-3

MOL. WT.: 105.9

STATEMENT OF HAZARDS: Severe health hazard. Ther-
mally unstable. Solid vaporizes at room temperature.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Releases may require isola-
tion or evacuation. Place contaminated materials into ap-
propriate containers for disposal.

FIRE FIGHTING PROCEDURES: Extinguish fire using agent
suitable for surrounding fire. Use water spray to keep fire-
exposed containers cool.

HEALTH HAZARDS: Severe health hazard. May be fatal if
inhaled. Irritating to skin, eyes, and respiratory system. May
cause acute or delayed pulmonary edema.

FIRE AND EXPLOSION HAZARDS: Not combustible, but if
involved in a fire decomposes to produce toxic gases.

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
acids, water to release highly toxic hydrogen cyanide. May
decompose with oxidizing materials or heat with release of
toxic gases.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acids.

USUAL SHIPPING CONTAINERS: Metal can or glass bottle
inside wooden box, not to exceed 25 Ib.

PHYSICAL PROPERTIES: White crystals, volatile at room
temperature.

MELTING POINT: 125°F (52°C)
BOILING POINT: 142°F (61°C)

SPECIFIC GRAVITY: 2.02

SOLUBILITY IN WATER: soluble

VAPOR PRESSURE: 100 mm Hg @ 22.6°C

NAME: CYCLOHEXYLAMINE
SYNONYMS: aminocyclohexane; hexahydroaniline

FORMULA: CgH;;NH,

NFPA 30/0OSHA CLASSIFICATION: IC

DOT CLASS: Class 8, Corrosive material

SHIPPING LABEL: CORROSIVE and FLAMMABLE LIQUID
ID NO.: UN 2357

CAS NO.: 10891-8

MOL. WT.: 99.2
STATEMENT OF HAZARDS: Corrosive and flammable lig-
uid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Eliminate all ignition
sources. Use water spray to cool and disperse vapors, protect
personnel, and dilute spills to form nonflammable mixtures.
Approach release from upwind. Absorb in noncombustible
material for proper disposal.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, “alcohol resistant” foam, or carbon dioxide. Use water
spray to keep fire-exposed containers cool. Solid streams of
water may be ineffective and spread material.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. Irritating to skin, eyes, and respiratory system. Symp-
toms include tearing, conjunctivitis, and corneal edema.
Inhalation may cause difficulties ranging from coughing
and nausea to pulmonary edema. Sensitizer. May cause se-
vere allergic reaction.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-:
pors are heavier than air and may travel to a source of"
ignition and flash back. :

FLASH POINT: 88°F (31°C)
AUTOIGNITION TEMPERATURE: 560°F (293°C)
FLAMMABLE LIMITS: LOWER: 1.5% UPPER: 9.4%

INSTABILITY AND REACTIVITY HAZARDS: Avoid contact
with acids, oxidizing materials, chlorine, hypochlorite, halo-
genated compounds, and reactive organic compounds.
Products of decomposition include carbon monoxide, car-
bon dioxide, hydrocarbons, and oxides of nitrogen as well
as amine vapors and ammonia.

STORAGE RECOMMENDATIONS: Outside or detached
storage is preferred. Avoid oxidizing materials, acids, and
sources of halogen. Store in a cool, dry, well-ventilated loca-
tion.

USUAL SHIPPING CONTAINERS: Glass bottles, cans,
drums, and tank cars.

PHYSICAL PROPERTIES: Colorless to yellow liquid with odor
like ammonia.

MELTING POINT: 0.1°F (—18°C)

BOILING POINT: 275°F (135°C)

SPECIFIC GRAVITY: 0.87

SOLUBILITY IN WATER: soluble

VAPOR PRESSURE: 10 mm Hg @ 24°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: DECABORANE

SYNONYMS: decaborane(14); decaboron tetra-
decahydride

FORMULA: B,,H,4
NFPA 30/0OSHA CLASSIFICATION:
DOT CLASS: Class 4.1, Flammable solid

&
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SHIPPING LABEL: FLAMMABLE SOLID and POISON
ID NO.: UN 1868

CAS NO.: 17702-41-9

MOL. WT.: 122.3

STATEMENT OF HAZARDS: Corrosive and combustible
solid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Absorb in noncombustible
material for proper disposal.

FIRE FIGHTING PROCEDURES: Smother fire with dry sand
or dry clay or spray with water. DO NOT use carbon dioxide
or halocarbons. Use water spray to keep fire-exposed con-
tainers cool. Approach fire from upwind to avoid hazardous
vapors and toxic decomposition products.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if absorbed through skin or inhaled.
Irritating to skin, eyes, and respiratory system. Symptoms
of overexposure include dizziness, nausea, vomiting, and
muscular tremors. Onset of symptoms may be delayed for
up to one or two days after exposure.

FIRE AND EXPLOSION HAZARDS: Combustible solid. Com-
bustion by-products include boron fumes, irritants, and
other toxic gases.

AUTOIGNITION TEMPERATURE: 300°F (149°C)

INSTABILITY AND REACTIVITY HAZARDS: Reacts with a
broad range of materials. Forms shock-sensitive explosive
with carbon tetrachloride.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from oxidizing materials, halo-
carbons, and water.

USUAL SHIPPING CONTAINERS: Bottles, metal cans, pails,
drums.

PHYSICAL PROPERTIES: Colorless crystals. Pungent, choco-
late-like odor.

MELTING POINT: 211°F (100°C)
BOILING POINT: 415°F (213°C)
SPECIFIC GRAVITY: 0.94
SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: < 1 mm Hg @ 25°C
19 mm Hg @ 100°C
NAME: DI-n-AMYLAMINE e

SYNONYMS: diamylamine; di-n-pentylamine; 6‘0
pentyl pentylamine

FORMULA: (CsH,,)sNH

NFPA 30/0OSHA CLASSIFICATION: II

DOT CLASS: Class 6.1, Poisonous material
SHIPPING LABEL: KEEP AWAY FROM FOOD
ID NO.: UN 2841

CAS NO.: 2050-92-2

MOL. WT.: 157.3
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STATEMENT OF HAZARDS: Corrosive and combustible liq-
uid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Releases may require isola-
tion or evacuation. Stop or control the leak, if this can be
done without undue risk. Use water spray to cool and dis-
perse vapors and protect personnel. Absorb in noncombus-
tible material for proper disposal.

FIRE FIGHTING PROCEDURES: Use dry chemical, foam, or
carbon dioxide. Water may be ineffective. Use water spray
to keep fire-exposed containers cool. Approach fire from
upwind to avoid hazardous vapors and toxic decomposition
products.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if absorbed through skin or inhaled.
Irritating to skin, eyes, and respiratory system. Other symp-
toms include nausea, vomiting, lung irritation, visual distur-
bances.

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
Combustion by-products include oxides of nitrogen.

FLASH POINT: 124°F (51°C)

INSTABILITY AND REACTIVITY HAZARDS: Strong alkali.
Reacts with strong oxidizing agents and strong acids.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acids and oxidizing mate-
rials.

USUAL SHIPPING CONTAINERS: Metal cans, pails, drums,
tanks.

PHYSICAL:PROPERTIES: Colorless to water-white to pale yel-
low liquid. Characteristic amine odor (fishy-ammonia).

BOILING POINT: 396°F (202°C)
SPECIFIC GRAVITY: 0.78
SOLUBILITY IN WATER: not soluble

NAME: DIBORANE

SYNONYMS: boroethane; boron hydride; diboron %@
hexa-hydride

FORMULA: B,Hg

NFPA 30/OSHA CLASSIFICATION: IA

DOT CLASS: Class 2.3, Poisonous gas

SHIPPING LABEL: POISON GAS and FLAMMABLE GAS
ID NO.: UN 1911

CAS NO.: 19287-45-7

MOL. WT.: 27.7

STATEMENT OF HAZARDS: Pyrophoric. Flammable gas.
Low ignition energy. Severe health hazard. Water reactive.
Thermally unstable.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Use water spray to



HAZARDOUS CHEMICAL DATA SHEETS

49-53

cool and disperse vapors and protect personnel. Approach
release from upwind.

FIRE FIGHTING PROCEDURES: Do not use halocarbons.
Use fine spray or fog to control fire by preventing its spread
and absorbing some of its heat. Stop flow of gas before
extinguishing fire. Liquid nitrogen may be effective for cool-
ing and extinguishing diborane fires. Use water spray to
keep fire-exposed containers cool. Explosive decomposition
may occur under fire conditions. Fight fire from protected
location or maximum possible distance. Approach fire from
upwind to avoid hazardous vapors and toxic decomposition
products.

HEALTH HAZARDS: Severe health hazard. May be fatal if
absorbed through skin or inhaled. Irritating to skin, eyes,
and respiratory system. Inhalation causes pulmonary
edema. Onset of symptoms may be delayed up to two days.
Rapid release of compressed gas may cause frostbite.

FIRE AND EXPLOSION HAZARDS: Flammable gas. Evolves
hydrogen and ignites on contact with water or moist air.
Pyrophoric; may ignite spontaneously on exposure to air.
May accumulate then explode in air without a source of
ignition. Combustion may produce irritants and toxic gases.
Closed containers may rupture violently when heated.

FLASH POINT: —130°F (—90°C)
AUTOIGNITION TEMPERATURE: 104 to 122°F (40 to 50°C)
FLAMMABLE LIMITS: LOWER: 0.8% UPPER: 98%

INSTABILITYAND REACTIVITYHAZARDS: Decomposes in
air at room temperature. Reacts violently with a broad range
of materials.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Isolate from air, moisture, halogens,
alkali metals, aluminum, and rust. Outside or detached
storage is preferred. Normally refrigerated.

USUAL SHIPPING CONTAINERS: Steel cylinders.

PHYSICAL PROPERTIES: Colorless gas. Repulsive,  sickly-
sweet odor.

MELTING POINT: —265°F (—165°C)

BOILING POINT: —135°F (—93°C)

SPECIFIC GRAVITY: 0.45

SOLUBILITY IN WATER: not soluble (decomposes)
VAPOR DENSITY: 0.95

VAPOR PRESSURE: 224 mm Hg @ —112°C

NAME: DI-n-BUTYLAMINE

SYNONYMS: N-butyl-1-butanamine; n-dibutylamine @
FORMULA: (C,Hg),NH

NFPA 30/0OSHA CLASSIFICATION: II

DOT CLASS: Class 8, Corrosive material

SHIPPING LABEL: CORROSIVE and FLAMMABLE LIQUID
ID NO.: UN 2248

CAS NO.: 111-92-2

MOL. WT.: 129.3

STATEMENT OF HAZARDS: Corrosive and combustible lig-
uid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Use water spray to cool and
disperse vapors and protect personnel. Approach release
from upwind. Sand, clay, earth, or other absorbent material
may be used to contain liquid.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, foam, or carbon dioxide. Use water spray to keep fire-
exposed containers cool.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if inhaled. Irritating to skin, eyes,
and respiratory system. Vapors cause irritation of eyes with
severe tearing, conjunctivitis, and corneal edema. Inhala-
tion may cause difficulties ranging from coughing and nau-
sea to pulmonary edema.

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
FLASH POINT: 117°F (47°C)
FLAMMABLE LIMITS: LOWER: 1.1% UPPER: not deter-

mined

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
acids, oxidizing materials, chlorine, hypochlorite, haloge-
nated compounds, and reactive organic compounds. Prod-
ucts of decomposition include carbon monoxide, carbon
dioxide, hydrocarbons, and oxides of nitrogen as well as
amine vapors.

STORAGE RECOMMENDATIONS: Separate from oxidizing
materials, acids, and sources of halogens. Store in a cool,
dry, well-ventilated location. Outside or detached storage
is preferred.

USUAL SHIPPING CONTAINERS: Glass bottles, cans,
drums, and tank cars.

PHYSICAL PROPERTIES: Colorless liquid with ammonia-like
or fishy odor.

MELTING POINT: —74°F (—59°C)

BOILING POINT: 319°F (159°C)

SPECIFIC GRAVITY: 0.76

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: 2 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group C

NAME: DIBUTYL ETHERS 9

SYNONYMS: n-butyl ether; n-dibutyl ether; dibutyl %0
oxide; 1,1-oxybis [butane]

FORMULA: (C4Hg),0O

NFPA 30/OSHA CLASSIFICATION: IC

DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 1149

CAS NO.: 142-96-1

MOL. WT.: 130.2

STATEMENT OF HAZARDS: Flammable liquid. May accumu-
late static electricity. Moderate health hazard. Forms explo-
sive peroxides.
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EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak, if this can be done without
undue risk. Use appropriate foam to blanket release and
suppress vapors. Absorb in noncombustible material for
proper disposal.

FIRE FIGHTING PROCEDURES: Use dry chemical, foam,
carbon dioxide, or water spray. Water may be ineffective.
Use water spray to keep fire-exposed containers cool.

HEALTH HAZARDS: Moderate health hazard. May be harm-
ful if absorbed through skin or inhaled. Irritating to skin,
eyes, and respiratory system. Inhalation causes dizziness,
suffocation.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Liquid floats on water and may
travel to a source of ignition and spread fire. Combustion
may produce irritants and toxic gases.

FLASH POINT: 92°F (33°C) (oc)
AUTOIGNITION TEMPERATURE: 382°F (194°C)
FLAMMABLE LIMITS: LOWER: 1.5% UPPER: 7.6%

INSTABILITY AND REACTIVITY HAZARDS: Forms shock-
sensitive peroxides over time. Peroxide formation may
occur in containers that have been opened and remain in
storage. Peroxides can be detonated by friction, impact, or
heating. Reacts with acids.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Store away from heat, oxidizing materi-
als, sunlight, and acids.

USUAL SHIPPING CONTAINERS: Metal cans; pails, drums;
tanks on trucks, rail cars, barges.

PHYSICAL PROPERTIES: Colorless liquid with mild, ethereal
odor.

MELTING POINT: —144°F (—98°C)
BOILING POINT: 288°F (142°C)
SPECIFIC GRAVITY: 0.77
SOLUBILITY IN WATER: not soluble

NAME: DICHLOROACETYL CHLORIDE

SYNONYMS: dichloracetyl chloride; dichloroetha- %@
noyl chloride

FORMULA: Cl,CHCOCI

NFPA 30/0OSHA CLASSIFICATION: IITA
DOT CLASS: Class 8, Corrosive material
SHIPPING LABEL: CORROSIVE

ID NO.: UN 1765

CAS NO.: 79-36-7

MOL. WT.: 147.4

STATEMENT OF HAZARDS: Corrosive and combustible liq-
uid. Water reactive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.
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SPILL OR LEAK PROCEDURES: Keep water away from re-
lease. Stop or control the leak, if this can be done without
undue risk. Approach release from upwind. Cover with
water-free noncombustible material for proper disposal.

FIRE FIGHTING PROCEDURES: Extinguish fire using agent
suitable for surrounding fire with dry chemical, foam, or
carbon dioxide. DO NOT use water directly on spilled mate-
rial or violent reaction may result. Carefully use water spray
to keep fire-exposed containers cool.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if inhaled. Irritating to skin, eyes,
and respiratory system.

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
Combustion by-products include hydrogen chloride and
other irritants.

FLASH POINT: 151°F (66°C)
INSTABILITY AND REACTIVITY HAZARDS: Water reactive.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from alkalies, oxidizing materi-
als, alcohols, and water.

USUAL SHIPPING CONTAINERS: Glass bottles, carboys;
tanks on trucks, rail cars, barges. Packaged under nitrogen
gas.

PHYSICAL PROPERTIES: Colorless to pale yellow liquid.
Fumes in moist air. Acrid, penetrating odor.

BOILING POINT: 226 to 230°F (108 to 110°C)
SPECIFIC GRAVITY: 1.53

SOLUBILITY IN WATER: decomposes
ELECTRICAL EQUIPMENT: Class I, Group D

NAME:: DICHLOROANILINES, solid

liquid
SYNONYMS: '1-amino-3,4-dichlorobenzene; DCA;

3,4-dichloroaniline; 3,4-dichlorobenzeneamine
FORMULA: Cly(CsH3)NHyo

NFPA 30/0OSHA CLASSIFICATION: IIIB
DOT CLASS: Class 6.1, Poisonous material
SHIPPING LABEL: POISON

ID NO.: UN 1590

CAS NO.: 95-76-1

MOL. WT.: 162.0

STATEMENT OF HAZARDS: Serious health hazard. Combus-
tible solid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Prompt cleanup and re-
moval are necessary. Shovel into suitable dry container.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, foam, or carbon dioxide. Water or foam may cause
frothing. Use water spray to keep fire-exposed containers
cool. Approach fire from upwind to avoid hazardous vapors
and toxic decomposition products.
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HEALTH HAZARDS: Serious health hazard. May be harmful
if absorbed through skin or inhaled. Irritating to skin, eyes,
and respiratory system. Onset of symptoms may be delayed
for two to four hours.

FIRE AND EXPLOSION HAZARDS: Combustible solid. Com-
bustion by-products include oxides of nitrogen, aniline, and
other irritants and toxic gases.

FLASH POINT: 331°F (166°C) (oc)
AUTOIGNITION TEMPERATURE: 509°F (265°C)
FLAMMABLE LIMITS: LOWER: 2.8% UPPER: 7.2%

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
acids and oxidizing materials.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acids, oxidizing materi-
als, and combustibles.

USUAL SHIPPING CONTAINERS: Fiber or steel drums.
PHYSICAL PROPERTIES: Light brown crystals.
MELTING POINT: 160°F (72°C)

BOILING POINT: 522°F (272°C)

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: 1 mm Hg @ 80°C

NAME: o-DICHLOROBENZENE e
SYNONYMS: benzene; 1,2-dichloro; 1,2-dichloro- %@

benzene
FORMULA: CgH,Cl,
NFPA 30/0OSHA CLASSIFICATION: IITA
DOT CLASS: Class 6.1, Poisonous-material
SHIPPING LABEL: KEEP AWAY FROM FOOD
ID NO.: UN 1591
CAS NO.: 95-50-1
MOL. WT.: 147.0

STATEMENT OF HAZARDS: Combustible liquid. Moderate
health hazard. Combustion by-products include hydrogen
chloride.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Approach release from up-
wind. Stop or control the leak, if this can be done without
undue risk. Control runoff and isolate discharged material
for proper disposal.

FIRE FIGHTING PROCEDURES: Approach fire from upwind
to avoid hazardous vapors and toxic decomposition prod-
ucts. Use water spray, dry chemical, foam, or carbon dioxide.
Use water spray to keep fire-exposed containers cool. Extin-
guish fire using agent suitable for surrounding fire.

HEALTH HAZARDS: Moderate health hazard. May be harm-
ful if absorbed through skin or inhaled. Irritating to skin,
eyes, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
Combustion may produce irritants and toxic gases. Combus-
tion by-products include hydrogen chloride, phosgene, and

chlorocarbons. Fire may be smoky due to incomplete com-
bustion.

FLASH POINT: 151°F (66°C)
AUTOIGNITION TEMPERATURE: 1198°F (648°C)
FLAMMABLE LIMITS: LOWER: 2.2% UPPER: 9.2%

INSTABILITY AND REACTIVITY HAZARDS: Avoid oxidiz-
ing materials.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from oxidizing materials.

USUAL SHIPPING CONTAINERS: Glass bottles, drums;
tanks on trucks, rail cars, barges.

PHYSICAL PROPERTIES: Colorless liquid with pleasant aro-
matic odor.

MELTING POINT: 1°F (—17°C)

BOILING POINT: 357°F (180°C)

SPECIFIC GRAVITY: 1.30

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: 1.2 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: 1,4-DICHLOROBUTANE

SYNONYMS: 2-butylene dichloride; tetramethylene 6’0
dichloride, DCB

FORMULA: CICH,(GH,),CH,Cl
NFPA 30/OSHA CLASSIFICATION: II
DOT CLASS: N/A

ID NO.: N/A

GAS NO.: 110-56-5

MOL. WT.: 127.0

STATEMENT OF HAZARDS: Corrosive and combustible liq-
uid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Use appropriate foam
to blanket release and suppress vapors. Absorb in noncom-
bustible material for proper disposal.

FIRE FIGHTING PROCEDURES: Use dry chemical, foam,
carbon dioxide, or water spray. Use water spray to keep fire-
exposed containers cool.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns.

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
Combustion may produce irritants and toxic gases.

FLASH POINT: 126°F (52°C)
FLAMMABLE LIMITS: LOWER: 1.5% UPPER: 4.0%

INSTABILITYAND REACTIVITYHAZARDS: Reacts with oxi-
dizing materials and alkalies.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from oxidizing materials and
alkalies. Inside storage should be in a standard flammable
liquids storage warehouse, room, or cabinet.
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USUAL SHIPPING CONTAINERS: Glass bottles; metal cans,
pails, drums; tanks on trucks, rail cars, barges.

PHYSICAL PROPERTIES: Colorless liquid with distinct odor.
MELTING POINT: —35°F (—37°C)

BOILING POINT: 309°F (154°C)

SPECIFIC GRAVITY: 1.14

SOLUBILITY IN WATER: not soluble

ELECTRICAL EQUIPMENT: Class I, Group D

NAME: 2,2-DICHLORODIETHYL ETHER é

SYNONYMS: bis(2-chloroethyl) ether; DCEE; %0
1,1-oxybis(2-chloroethane); sym-dichloroethyl ether

FORMULA: (CICH,CH,),O

NFPA 30/0OSHA CLASSIFICATION: II

DOT CLASS: Class 6.1, Poisonous material

SHIPPING LABEL: POISON and FLAMMABLE LIQUID
ID NO.: UN 1916

CAS NO.: 111-44-4

MOL. WT.: 143.0

STATEMENT OF HAZARDS: Serious health hazard. Combus-
tible liquid. Forms peroxides in absence of inhibitors.

EMERGENCY RESPONSE PERSONAL . PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak, if this can be done without
undue risk. Use water spray to cool and disperse vapors and
protect personnel. Absorb in noncombustible material for
proper disposal.

FIRE FIGHTING PROCEDURES: Use dry chemical, foam,
carbon dioxide, or water spray. Use water spray to keep fire-
exposed containers cool.

HEALTH HAZARDS: Serious health hazard. May be harmful
if absorbed through skin or inhaled. Irritating to skin, eyes,
and respiratory system. Symptoms include severe tearing,
coughing, nausea, and vomiting.

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
Combustion by-products may include hydrogen chloride.

FLASH POINT: 131°F (55°C)

AUTOIGNITION TEMPERATURE: 696°F (369°C)

FLAMMABLE LIMITS: LOWER: 2.7% UPPER: not deter-

mined

INSTABILITY AND REACTIVITY HAZARDS: Peroxide for-
mation may occur in containers that have been opened and
remain in storage. Peroxides can be detonated by friction,
impact, or heating. Usually contains inhibitors to prevent
polymerization. Reacts with strong acids and oxidizing mate-
rials.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Store away from heat, oxidizing materi-
als, strong acids, and sunlight.

USUAL SHIPPING CONTAINERS: Glass bottles. Metal cans,
pails, drums. Tanks on trucks, rail cars, barges.

PHYSICAL PROPERTIES: Colorless liquid. Pungent odor.
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MELTING POINT: —62°F (—52°C)

BOILING POINT: 352°F (179°C)

SPECIFIC GRAVITY: 1.22

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: 0.7 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group C

NAME: DICHLORODIMETHYL ETHER,
symmetrical

SYNONYMS: BCME; bis-(chloromethyl) ether; bis- %0
CME; dichloromethyl ether; sym-dichlorodimethy-
lether,

FORMULA: (CH,Cl),O

NFPA 30/0OSHA CLASSIFICATION: 1B
DOT CLASS: Class 6.1, Poisonous material
SHIPPING LABEL: POISON

ID NO.: UN 2249

CAS NO.: 542-88-1

MOL. WT.: 115.0

STATEMENT OF HAZARDS: Severe health hazard. Flamma-
ble liquid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate all ignition
sources. Keep water away from release. Stop or control the
leak, if this can be done without undue risk. Absorb in
noncombustible material for proper disposal. Control run-
off and isolate discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Use dry chemical, foam,
carbon dioxide, or'water spray. Use water spray to keep fire-
exposed containers cool. Water or foam may cause frothing.

HEALTH HAZARDS: Severe health hazard. May be fatal if
inhaled. Symptoms of overexposure include irritation of
the skin, eyes, and respiratory system; pulmonary edema.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Combustion may produce irritants
and toxic gases.

FLASH POINT: <66°F (<19°C)

INSTABILITY AND REACTIVITY HAZARDS: Formation of
shock-sensitive compounds may be caused by oxidizing ma-
terials, peroxides, or sunlight.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Must be stored in a dry location. Outside
or detached storage is preferred.

USUAL SHIPPING CONTAINERS: Glass bottle inside
wooden box. Nickel cans, pails, drums.

PHYSICAL PROPERTIES: Colorless liquid. Suffocating odor.
MELTING POINT: —43°F (—42°C)

BOILING POINT: 219°F (104°C)

SPECIFIC GRAVITY: 1.32

SOLUBILITY IN WATER: not soluble (decomposes)
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VAPOR PRESSURE: 30 mm Hg @ 22°C
ELECTRICAL EQUIPMENT: Class I, Group C

NAME: DICHLOROETHYLENE 6

SYNONYMS: acetylene dichloride; 1,2-dichloroe- %@
thene; 1,2-dichloroethylene;

ethene, 1,2-dichloro-

FORMULA: CICH=CHCI

NFPA 30/0OSHA CLASSIFICATION: 1B

DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 1150

CAS NO.: 540-59-0

MOL. WT.: 97.0

STATEMENT OF HAZARDS: Flammable liquid. Moderate
health hazard. Combustion by-products may include hydro-
gen chloride and phosgene.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL. OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak, if this can be done without
undue risk. Use appropriate foam to blanket release and
suppress vapors. Absorb in noncombustible material for
proper disposal.

FIRE FIGHTING PROCEDURES: Use dry chemical, foam,
carbon dioxide, or water spray. Use flooding quantities of
water to blanket the fire. Water may be ineffective. Use
water spray to keep fire-exposed containers cool. Fight fire
from protected location or maximum possible distance.

HEALTH HAZARDS: Moderate health hazard. May be harm-
ful if absorbed through skin or inhaled. Inhalation may
cause central nervous system depression, narcosis. Irritating
to skin, eyes, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Combustion by-products may in-
clude hydrogen chloride, phosgene. Closed containers may
rupture violently when heated.

FLASH POINT: 36 to 39°F (18 to 21°C)
AUTOIGNITION TEMPERATURE: 860°F (460°C)
FLAMMABLE LIMITS: LOWER: 9.7% UPPER: 12.8%

INSTABILITY AND REACTIVITY HAZARDS: Hazardous po-
lymerization may occur. Polymerization may be caused by
elevated temperature, oxidizing materials, peroxides, or
sunlight. Usually contains inhibitors to prevent polymeriza-
tion. Uninhibited monomer vapor may form polymer in
vents and other confined spaces. May form organic perox-
ides following prolonged contact with air. Reacts with alka-
lies and alkali metals, such as aluminum.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from air, light, heat, strong
oxidizing materials.

USUAL SHIPPING CONTAINERS: Glass bottles; metal cans,
pails, drums; tanks on trucks, rail cars, barges.

PHYSICAL PROPERTIES: Colorless liquid with ethereal
odor.

MELTING POINT: —113°F (—80°C)
BOILING POINT: 140°F (60°C)

SPECIFIC GRAVITY: 1.28

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: 180-265 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: DICHLOROMETHANE 0
SYNONYMS: methylene chloride; methylene %0
dichloride

FORMULA: CICH,CI

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 6.1, Poisonous material
SHIPPING LABEL: KEEP AWAY FROM FOOD
ID NO.: UN 1593

CAS NO.: 75-09-2

MOL. WT.: 84.9

STATEMENT OF HAZARDS: Moderate health hazard. Com-
bustion by-products may include hydrogen chloride and
phosgene.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Control runoff and
isolate discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Use dry chemical, carbon
dioxide, foam, or water spray. Use water spray to keep fire-
exposed containers cool.

HEALTH HAZARDS: Moderate health hazard. May be harm-
fulif inhaled. Irritating to skin, eyes, and respiratory system.
Narcotic in high concentrations. Combustion by-products
may include hydrogen chloride and phosgene.

FIRE AND EXPLOSION HAZARDS: No flash point in con-
ventional closed tester, but forms flammable vapor-air mix-
tures in larger volumes and may be an explosion hazard in
a confined space. Combustion may produce irritants and
toxic gases. Combustion by-products include hydrogen chlo-
ride and phosgene.

AUTOIGNITION TEMPERATURE: 1033°F (556°C)
FLAMMABLE LIMITS: LOWER: 13% UPPER: 23%

INSTABILITYAND REACTIVITYHAZARDS: Reacts violently
with active metals.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Isolate from active metals.

USUAL SHIPPING CONTAINERS: Glass bottles, steel drums;
tanks on trucks, rail cars, barges.

PHYSICAL PROPERTIES: Colorless volatile liquid with sweet
odor like chloroform.

MELTING POINT: —142°F (—97°C)
BOILING POINT: 104°F (40°C)
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SPECIFIC GRAVITY: 1.33

SOLUBILITY IN WATER: not soluble

VAPOR DENSITY: 2.93

VAPOR PRESSURE: 350 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: DICHLOROPROPENE e
SYNONYMS: alpha-chloroallyl chloride; dichloro- %0

propylene; 1,3-dichloropropene; 1,3-dichloropro-
pylene

FORMULA: CICHy,CH=CHCI

NFPA 30/OSHA CLASSIFICATION: IC

DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 2047

CAS NO.: 542-75-6

MOL. WT.: 111.0

STATEMENT OF HAZARDS: Flammable liquid. Moderate
health hazard. Combustion by-products may include hydro-
gen chloride.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate all ignition
sources. Approach release from upwind. Stop or control
the leak, if this can be done without undue risk. Control
runoff and isolate discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Approach fire from upwind
to avoid hazardous vapors and toxic'decomposition prod-
ucts. Stop flow of liquid before extinguishing fire. Use water
spray, dry chemical, foam, or carbon dioxide. Use water
spray to keep fire-exposed containers cool.

HEALTH HAZARDS: Moderate health hazard. May be harm-
ful if absorbed through skin or inhaled. Irritating to skin,
eyes, and respiratory system. Combustion by-products may
include hydrogen chloride.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Combustion may produce irritants
and toxic gases. Combustion by-products include hydrogen
chloride.

FLASH POINT: 95°F (35°C)

FLAMMABLE LIMITS: LOWER: 5.3% UPPER: 14.5%

INSTABILITYAND REACTIVITYHAZARDS: Oxidizable. Re-
acts with active metals.

STORAGE RECOMMENDATIONS: Outside or detached
storage is preferred. Inside storage should be in a standard
flammable liquids storage warehouse, room, or cabinet. Sep-
arate from oxidizing materials and active metals.

USUAL SHIPPING CONTAINERS: Glass bottles, drums;
tanks on trucks, rail cars, barges.

PHYSICAL PROPERTIES: Colorless liquid with odor like
chloroform.

BOILING POINT: 219°F (103°C) for lower boiling isomer
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SPECIFIC GRAVITY: 1.22

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: 40-52 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: DICHLOROSILANE o
SYNONYMS: chlorosilanes; DCS ¢®9
FORMULA: H,SiCl,

NFPA 30/OSHA CLASSIFICATION: TA

DOT CLASS: Class 2.3, Poisonous gas

SHIPPING LABEL: POISON GAS and FLAMMABLE GAS
ID NO.: UN 2189

CAS NO.: 4109-96-0

MOL. WT.: 101.0

STATEMENT OF HAZARDS: Pyrophoric. Flammable gas. Se-
vere health hazard. Corrosive. May accumulate static elec-
tricity. Low ignition energy. Water reactive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Use water spray to
cool and disperse vapors and protect personnel. Approach
release from upwind. Do not use absorbent spill control
materials because self-heating and ignition may result.

FIRE FIGHTING PROCEDURES: Do not use halocarbons.
Use water spray for small spills. Water, foam, and CO, may be
ineffective. Use water spray to keep fire-exposed containers
cool. Approach fire from upwind to avoid hazardous vapors
and toxic decomposition products. Material may reignite.

HEALTH HAZARDS: Severe health hazard. May be fatal if
absorbed through skin or inhaled. Corrosive. Causes severe
eye and skin burns. Irritating to skin, eyes, and respiratory
system.

FIRE AND EXPLOSION HAZARDS: Pyrophoric. Flammable
gas. Combustion by-products include hydrogen chloride
and other irritants and toxic gases.

FLASH POINT: —62°F (—52°C)
AUTOIGNITION TEMPERATURE: 111°F (44°C)
FLAMMABLE LIMITS: LOWER: 4.7% UPPER: 96%

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
water to produce corrosive hydrogen chloride. Reacts vio-
lently with a broad range of materials. May explode with
halocarbons when ignited. Explodes on contact with strong
oxidizers.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acids, alkalies, oxidizing
materials, and water. Outside or detached storage is pre-
ferred.

USUAL SHIPPING CONTAINERS: Carbon steel cylinders.

PHYSICAL PROPERTIES: Colorless gas. Acrid odor. Fumes
in moist air. Pressurized liquefied gas normally stored under
its own vapor pressure.

MELTING POINT: — 188°F (—122°C)
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BOILING POINT: 47°F (8°C)

SPECIFIC GRAVITY: 1.22

SOLUBILITY IN WATER: not soluble (decomposes)
VAPOR DENSITY: 3.48

VAPOR PRESSURE: 1230 mm Hg @ 20°C

NAME: DICYCLOHEXYLAMINE

SYNONYMS: N-cyclohexylcyclohexanamine;
dodeca-hydrodiphenylamine;
perhydrodiphenylamine

FORMULA: (C4Hy;),NH

NFPA 30/0OSHA CLASSIFICATION: IIIB

DOT CLASS: Class 8, Corrosive material

SHIPPING LABEL: CORROSIVE

ID NO.: UN 2565

CAS NO.: 101-83-7

MOL. WT.: 181.3

STATEMENT OF HAZARDS: Corrosive and combustible
liquid. Serious health hazard. Decomposes at 255°C.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and
positive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Use water spray to cool and
disperse vapors and protect personnel. Control runoff and
isolate discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Use dry chemical, foam,
carbon dioxide, or water spray. Use water spray to keep fire-
exposed containers cool.

HEALTH HAZARDS: Corrosive. Gauses severe eye and skin
burns. Sensitizer. Serious health hazard. May be harmful if
inhaled. Irritating to skin, eyes, and respiratory system.
Symptoms of overexposure include nausea, vomiting,
weakness, and irritation of gastrointestinal tract:

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
Decomposes at 250°C.

FLASH POINT: >210°F (>99°C)

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
oxidizers and air. Decomposes at 250°C.

STORAGE RECOMMENDATIONS: Separate from oxidizing

materials. Store in a cool, dry, well-ventilated location.
PHYSICAL PROPERTIES: Clear yellow liquid.
MELTING POINT: 68°F (20°C)
BOILING POINT: 493°F (256°C)
SPECIFIC GRAVITY: 0.91
SOLUBILITY IN WATER: not soluble

&

NAME DIETHYLALUMINUM CHLORIDE 0
SYNONYMS: chlorodiethylaluminum 6@@
FORMULA: (CoHj)o,AICI

NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: N/A

ID NO.: N/A

CAS NO.: 96-10-6

MOL. WT.: 110.6

STATEMENT OF HAZARDS: Pyrophoric. Flammable liquid.
Corrosive. Water reactive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Approach release from up-
wind. Keep water away from release. Do not use foam to
blanket release or suppress vapors. Stop or control the leak,
if this can be done without undue risk. Control runoff and
isolate discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Fight fire from protected
location or maximum possible distance. DO NOT use water.
Violent reaction may result. Use graphite powder, soda ash,
or powdered sodium chloride to extinguish fire. On solvent
based materials use dry chemical, foam, or carbon dioxide.
Use water spray cautiously to keep fire-exposed containers
cool.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. Irritating to skin, eyes, and respiratory system. May
be harmful if absorbed through skin or inhaled. “Metal
fume fever” may result from inhalation of fumes.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Pyro-
phoric; may ignite spontaneously on exposure to air. Water
reactive. Combustion may produce irritants and toxic gases.
Closed containers may rupture violently when heated. Mate-
rial is flammable in air at all temperatures.

INSTABILITYAND REACTIVITYHAZARDS: Reactsviolently
with air and water. Reacts with oxidizing materials, water,
acids, and alcohols.

STORAGE RECOMMENDATIONS: Separate from oxidizing
materials, acids, and alcohols. Store in a cool, dry, well-
ventilated location. Must be stored in a dry location. Outside
or detached storage is preferred. Inside storage should be
in a standard flammable liquids storage warehouse, room,
or cabinet.

USUAL SHIPPING CONTAINERS: Bottles, cylinders; tank
trucks and tank cars containing a blanket of nitrogen gas.

PHYSICAL PROPERTIES: Clear, colorless liquid. Aluminum
alkyls are generally supplied as 20% solutions in selected
solvents so as to be less reactive. Properties may depend on
solvent. Solvent may evaporate during spill or exposure.

BOILING POINT: 417°F (214°C)
SPECIFIC GRAVITY: 0.97

SOLUBILITY IN WATER: reacts violently
VAPOR PRESSURE: 1.93 mm Hg @ 60°C

NAME: DIETHYLAMINE 6
FORMULA: (CyHjy),NH e‘o
NFPA 30/OSHA CLASSIFICATION: 1B

DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 1154

CAS NO.: 109-89-7

MOL. WT.: 73.1

STATEMENT OF HAZARDS: Corrosive and flammable liq-
uid.
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EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate all ignition
sources. Approach release from upwind. Use water spray to
cool and disperse vapors, protect personnel, and dilute spills
to form nonflammable mixtures. Absorb in noncombustible
material for proper disposal. Control runoff and isolate
discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Use water spray to keep
fire-exposed containers cool. Use water spray, dry chemical,
or ‘“alcohol resistant” foam. Aqueous solutions will burn
unless diluted thoroughly with spray.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. Irritating to skin, eyes, and respiratory system. May
cause conjunctivitis and corneal damage. May be harmful
if inhaled. Inhalation may cause coughing, nausea, and
pulmonary edema.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Aqueous solutions are flammable
unless diluted extensively.

FLASH POINT: —18°F (—28°C)
AUTOIGNITION TEMPERATURE: 594°F (312°C)
FLAMMABLE LIMITS: LOWER: 1.8% UPPER: 10.1%

INSTABILITY AND REACTIVITY HAZARDS: May react with
acids, oxidizing materials, chlorine, hypochlorite, haloge-
nated compounds, reactive organic compounds, and some
metals. Products of decomposition include carbon monox-
ide, carbon dioxide, hydrocarbons, and toxic oxides of ni-
trogen as well as toxic amine vapors.

STORAGE RECOMMENDATIONS: Separate from oxidizing
materials, acids, and sources of halogens. Store in'cool, dry,
well-ventilated, noncombustible location.

USUAL SHIPPING CONTAINERS: Glass bottles, cans,
drums, and tank cars.

PHYSICAL PROPERTIES: Colorlessliquid with strong ammo-
nia-like odor. Miscible with water. May be in water solutions
as shipped or used.

MELTING POINT: —58°F (—50°C)

BOILING POINT: 132°F (56°C)

SPECIFIC GRAVITY: 0.71

SOLUBILITY IN WATER: soluble

VAPOR PRESSURE: 194 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group C

NAME: DIETHYLENETRIAMINE
SYNONYMS: bis(2-aminoethyl)amine; 2,2-diamino-

diethylamine; DETA
FORMULA: NH,CH,CH,NHCH,CH,NH,
NFPA 30/0OSHA CLASSIFICATION: IIIB
DOT CLASS: Class 8, Corrosive material
SHIPPING LABEL: CORROSIVE
ID NO.: UN 2079
CAS NO.: 111-40-0
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MOL. WT.: 103.2
STATEMENT OF HAZARDS: Corrosive and combustible lig-
uid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Use water spray to
cool and disperse vapors, protect personnel, and dilute spills
to form nonflammable mixtures. Approach release from
upwind. Absorb in noncombustible material for proper dis-
posal.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, “alcohol resistant” foam, or carbon dioxide. Use water
spray to keep fire-exposed containers cool. Solid streams
may be ineffective and spread material, but becomes soluble
when fine water spray is applied.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May cause severe irritation of eyes with corneal injury
and permanent eye damage. Irritating to skin, eyes, and
respiratory system.

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
FLASH POINT: 215°F (101°C)
AUTOIGNITION TEMPERATURE: 750°F (395°C)

FLAMMABLE LIMITS: LOWER: 1.9% @ 302°F (150°C)
UPPER: 11.6% @ 302°F (150°C)

INSTABILITY AND REACTIVITY HAZARDS: Avoid contact
with acids, oxidizing materials, chlorine, hypochlorite, halo-
genated compounds, and reactive organic compounds.
Products of decomposition include carbon monoxide, car-
bon dioxide, hydrocarbons, and oxides of nitrogen as well
as-amine vapors.

STORAGE RECOMMENDATIONS: Outside or detached
storage is preferred. Avoid oxidizing materials, acids, and
sources of halogens. Store in a cool, dry, well-ventilated
location.

USUAL SHIPPING CONTAINERS: Glass bottles, cans,
drums, and tank cars.

PHYSICAL PROPERTIES: Colorless to yellow hygroscopic lig-
uid with odor of ammonia.

MELTING POINT: —31°F (—39°C)
BOILING POINT: 390°F (199°C)
SPECIFIC GRAVITY: 0.95

SOLUBILITY IN WATER: soluble
VAPOR DENSITY: 3.56

VAPOR PRESSURE: 0.22 mm Hg @ 20°C

NAME: DIETHYLETHANOLAMINE

DOT SHIPPING NAME: DIETHYLAMINOETHA- %0
NOL

SYNONYMS: DEAE; diethylaminoethanol; diethylmonoetha-
nolamine; ethanol, 2-(diethylamino)-; 2-hydroxyethyl dieth-
ylamine

FORMULA: HOCH,CH,N (CoHj),
NFPA 30/OSHA CLASSIFICATION: IIIA
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DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 2686

CAS NO.: 100-37-8

MOL. WT.: 117.2

STATEMENT OF HAZARDS: Corrosive and combustible lig-
uid. Serious health hazard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Use water spray to cool and
disperse vapors and protect personnel. Control runoff and
isolate discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Use dry chemical, “alcohol
resistant” foam, carbon dioxide, or water spray. Water or
foam may cause frothing. Use water spray to keep fire-ex-
posed containers cool. Approach fire from upwind to avoid
hazardous vapors and toxic decomposition products.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. Serious health hazard. May be harmful if absorbed
through skin or inhaled. Irritating to skin, eyes, and respira-
tory system. Symptoms of overexposure include dizziness,
nausea, and pulmonary edema.

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
Products of combustion may be toxic.

FLASH POINT: 140°F (60°C) (oc)
AUTOIGNITION TEMPERATURE: 608°F (320°C)
FLAMMABLE LIMITS: LOWER: 6.7% UPPER: 11.7%

INSTABILITY AND REACTIVITY HAZARDS: Avoid contact
with strong acids and oxidizing materials: Avoid excessive
heat.

STORAGE RECOMMENDATIONS: Separate - from( strong
acids and oxidizing materials. Store in a cool, dry, well-
ventilated location.

PHYSICAL PROPERTIES: Colorless, hygroscopic liquid with

nauseating ammonia-like odor.
MELTING POINT: —94°F (—70°C)
BOILING POINT: 324°F (163°C)
SPECIFIC GRAVITY: 0.89
SOLUBILITY IN WATER: soluble
VAPOR PRESSURE: 21 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group C

NAME: DIETHYL ETHER 0
SYNONYMS: anesthetic ether; diethyl oxide; ether; 0‘0
ethyl ether; ethyl oxide

FORMULA: C,HzOCoHjy

NFPA 30/OSHA CLASSIFICATION: TA

DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 1155

CAS NO.: 60-29-7

MOL. WT.: 74.1

STATEMENT OF HAZARDS: Flammable liquid. Containers
that have been opened may contain dangerous explosive
peroxides. May accumulate static electricity. Low ignition
energy. Slight health hazard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak, if this can be done without
undue risk. Use water spray to cool and disperse vapors
protect personnel and dilute spills to form nonflammable
mixtures. Control runoff and isolate discharged material
for proper disposal.

FIRE FIGHTING PROCEDURES: Water may be ineffective.
Use water spray to keep fire-exposed containers cool. Use
water spray, dry chemical, foam, or carbon dioxide.

HEALTH HAZARDS: Slight health hazard. Inhalation may
cause confusion, dizziness, lack of coordination, and uncon-
sciousnesss.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Liquid floats on water and may
travel to a source of ignition and spread fire.

FLASH POINT: —49°F (—45°C)
AUTOIGNITION TEMPERATURE: 320°F (160°C)
FLAMMABLE LIMITS: LOWER: 1.9% UPPER: 36%

INSTABILITY AND REACTIVITY HAZARDS: Peroxide for-
mation may occur in ether containers that have been
opened and remain in storage for more than six months.
Peroxides can be detonated by friction, impact, or heating.

STORAGE RECOMMENDATIONS: Separate from oxidizing
materials. Store in cool, dry, well-ventilated area. Avoid sun-
light.

USUAL SHIPPING CONTAINERS: Bottles, cans, or drums.

PHYSICAL PROPERTIES: Clear volatile liquid with sweet
odor. Floats on water.

MELTING POINT: —177°F (—116°C)
BOILING POINT: 94°F (35°C)

SPECIFIC GRAVITY: 0.71

SOLUBILITY IN WATER: not soluble

VAPOR DENSITY: 2.56

VAPOR PRESSURE: 442 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group C

NAME: DIETHYL SULFATE 0
SYNONYMS: DS; sulfuric acid diethyl ester 6‘0
FORMULA: (CoH;)oSO4

NFPA 30/0OSHA CLASSIFICATION: IIIB

DOT CLASS: Class 6.1, Poisonous material

SHIPPING LABEL: POISON

ID NO.: UN 1594

CAS NO.: 64-67-5
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MOL. WT.: 154.2
STATEMENT OF HAZARDS: Corrosive and combustible lig-
uid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Use water spray to
cool and disperse vapors and protect personnel. Approach
release from upwind. Absorb in noncombustible material
for proper disposal. Prompt cleanup and removal are neces-
sary.

FIRE FIGHTING PROCEDURES: Use dry chemical, foam,
carbon dioxide, or water spray. Use water spray to keep fire-
exposed containers cool. Approach fire from upwind to
avoid hazardous vapors and toxic decomposition products.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if absorbed through skin or inhaled.
Symptoms of overexposure include coughing, wheezing,
headache, nausea, and vomiting.

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
Combustion may produce irritants and toxic gases. Decom-
poses at elevated temperature forming ethyl ether, which
is more flammable than the material itself.

FLASH POINT: 220°F (104°C)
AUTOIGNITION TEMPERATURE: ‘8$17°F (436°C)
FLAMMABLE LIMITS: LOWER: 4.1% UPPER: not deter-

mined

INSTABILITY AND REACTIVITY HAZARDS: Reacts with a
broad range of materials. Slowly decomposes with water.

STORAGE RECOMMENDATIONS: Store ina cool; dry, well-
ventilated location. Separate from bases, oxidizing materi-
als, water, and air.

USUAL SHIPPING CONTAINERS: Metal cans, pails, drums.

Tanks on trucks, rail cars, barges.

PHYSICAL PROPERTIES: Colorless (but darkens with age),
oily liquid. Peppermint odor.

MELTING POINT: —32°F (—25°C)

BOILING POINT: 409°F (210°C) (decomposes)
SPECIFIC GRAVITY: 1.18

SOLUBILITY IN WATER: decomposes

VAPOR PRESSURE: 1 mm Hg @ 47°C

NAME: DIETHYL TELLURIDE

SYNONYMS: tellurium ethide; tellurium ethyl
FORMULA: Te(CoHj),

NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: N/A

ID NO.: N/A

CAS NO.: 627-54-3

MOL. WT.: 185.7

STATEMENT OF HAZARDS: Pyrophoric. Flammable liquid.
Water reactive. Contact with water or moist air may cause

&
&
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fire by release of flammable vapors and heat. Thermally
unstable. Slight health hazard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Keep water away from re-
lease. Stop or control the leak, if this can be done without
undue risk. Approach release from upwind.

FIRE FIGHTING PROCEDURES: Use dry chemical and sand
to extinguish fire. DO NOT use water. Where access to the
area is strictly controlled, it may be best to allow the release
to burn spontaneously. Use extreme caution in applying
cooling streams of water to fire-exposed containers from a
safe distance or from a protected location. Fight fire from
protected location or maximum possible distance.

HEALTH HAZARDS: Slight health hazard. May cause irrita-
tion of skin, eyes, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Ignites on contact with
air, giving blue flame. Explodes with heating. Releases flam-
mable gases on contact with water. Closed containers may
rupture violently when heated.

INSTABILITYAND REACTIVITYHAZARDS: Reacts violently
with water, methanol, oxidizing materials, halogens. Decom-
poses on contact with air.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Isolate from air, water, oxidizing materi-
als, organic peroxides. Separate from flammable materials.
Keep material under carbon dioxide, nitrogen, or other
inert gas.

USUAL SHIPPING CONTAINERS: Steel, nickel cylinders.
PHYSICAL PROPERTIES: Red-yellow odorous mobile liquid.
BOILING POINT: 280°F (138°C)

SOLUBILITY IN WATER: decomposes

NAME: DIETHYLZINC e
SYNONYMS: zinc diethyl; zinc ethide e®e
FORMULA: Zn(CoHj)o

NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 4.2, Spontaneously combustible material
SHIPPING LABEL: SPONTANEOUSLY COMBUSTIBLE

ID NO.: UN 1366

CAS NO.: 557-20-0

MOL. WT.: 123.5

STATEMENT OF HAZARDS: Pyrophoric. Flammable liquid.
Corrosive. Water reactive. Contact with water or moist air
may cause fire by release of flammable vapors and heat.
Thermally unstable. Decomposes explosively at 248°F
(120°C).

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Isolate the area until the
release is under full control. Keep water away from release.
Blanket release with dry sand, clay, or ground limestone.
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FIRE FIGHTING PROCEDURES: Use dry chemical, sand,
and graphite to extinguish fire. DO NOT use water. Where
access to the area is strictly controlled, it may be best to
allow the release to burn spontaneously. Fight fire from
protected location or maximum possible distance.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if inhaled. Irritating to skin, eyes,
and respiratory system. May cause pulmonary edema.

FIRE AND EXPLOSION HAZARDS: Pyrophoric. Ignites on
contact with air, giving blue flame. Explodes when heated
above 248°F (120°C). Releases flammable gases on contact
with water. Closed containers may rupture violently when
heated.

INSTABILITYAND REACTIVITYHAZARDS: Reacts violently
with water, methanol, oxidizing materials, halogens. Decom-
poses on contact with air.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from air, water, oxidizing mate-
rials, organic peroxides, flammable materials. Keep material
under carbon dioxide, nitrogen, or other inert gas.

USUAL SHIPPING CONTAINERS: Steel, nickel cylinders.

PHYSICAL PROPERTIES: Colorless, mobile liquid. Odor of
garlic in air.

MELTING POINT: —18°F (—28°C)

BOILING POINT: 243°F (117°C)

SPECIFIC GRAVITY: 1.21

SOLUBILITY IN WATER: decomposes

NAME: DIISOPROPYLAMINE e

SYNONYMS:. DIPA; N-(1-methylethyl)-2- e‘o
propanamine

FORMULA: [(CHj3),CH],NH

NFPA 30/0OSHA CLASSIFICATION: IB

DOT CLASS: Class 3, Flammable and combustible liquid

SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 1158

CAS NO.: 108-189

MOL. WT.: 101.2

- STATEMENT OF HAZARDS: Corrosive and flammable lig-

5 uid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
© EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

7 SPILL. OR LEAK PROCEDURES: Eliminate all ignition
-~ sources. Stop or control the leak, if this can be done without
undue risk. Use water spray to cool and disperse vapors,
protect personnel, and dilute spills to form nonflammable
mixtures. Absorb in noncombustible material for proper
disposal.

FIRE FIGHTING PROCEDURES: Use dry chemical, “alcohol
resistant” foam, carbon dioxide, or water spray. Water may
be ineffective. Use water spray to keep fire-exposed contain-
ers cool. Approach fire from upwind to avoid hazardous
vapors and toxic decomposition products.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if absorbed through skin or inhaled.
Irritating to skin, eyes, and respiratory system. Other symp-
toms include nausea, vomiting, and visual disturbances.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Combustion by-products include
oxides of nitrogen.

FLASH POINT: 21°F (—6°C) (oc)
AUTOIGNITION TEMPERATURE: 600°F (316°C)
FLAMMABLE LIMITS: LOWER: 0.8% UPPER: 7.1%

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
strong alkalies.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acids and oxidizing mate-
rials.

USUAL SHIPPING CONTAINERS: Metal cans, pails, drums;
tanks on trucks, rail cars, barges.

PHYSICAL PROPERTIES: Colorless to pale yellow liquid.
Characteristic amine odor (fishy-ammonia).

MELTING POINT: —141°F (—96°C)
BOILING POINT: 183°F (84°C)

SPECIFIC GRAVITY: 0.72

SOLUBILITY IN WATER: soluble

VAPOR PRESSURE: 60 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group C

NAME: DIISOPROPYL ETHER e
SYNONYMS: diisopropyl oxide; isopropyl ether 0‘0
FORMULA: (CHg),CHOCH(CHj)q

NFPA 30/OSHA CLASSIFICATION: 1B

DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 1159

CAS NO.: 108-20-3

MOL. WT.: 102.2

STATEMENT OF HAZARDS: Flammable liquid. May accumu-
late static electricity. Previously opened containers are most
likely to contain explosive peroxides. Slight health hazard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Eliminate all ignition
sources. Use water spray to cool and disperse vapors and
protect personnel. Approach release from upwind.

FIRE FIGHTING PROCEDURES: Water may be ineffective.
Use water spray to keep fire-exposed containers cool. Use
water spray, dry chemical, foam, or carbon dioxide.

HEALTH HAZARDS: Slight health hazard. Inhalation may
cause anesthesia, nausea, headache, dizziness, irritation of
skin, eyes, and respiratory system.
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FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Liquid floats on water and may
travel to a source of ignition and spread fire. Ether tends
to form unstable, explosive peroxides on standing.

FLASH POINT: —18°F (—28°C)
AUTOIGNITION TEMPERATURE: 830°F (443°C)
FLAMMABLE LIMITS: LOWER: 1.4% UPPER: 7.9%

INSTABILITY AND REACTIVITY HAZARDS: Peroxide for-
mation is likely to occur when ether containers have been
opened and remain in storage for more than six months.
Isopropyl ether is especially susceptible to the formation
of peroxides, which are shock sensitive. Peroxides can be
detonated by friction, impact, or heating.

STORAGE RECOMMENDATIONS: Inside storage should be
in a standard flammable liquids storage warehouse, room,
or cabinet. Outside or detached storage is preferred. Avoid
sunlight.

USUAL SHIPPING CONTAINERS: Bottles, cans, or drums.

PHYSICAL PROPERTIES: Clear liquid with sweet anesthetic
odor. Not soluble in water. Floats on water.

MELTING POINT: —124°F (—87°C)
BOILING POINT: 156°F (69°C)

SPECIFIC GRAVITY: 0.72

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: 119 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group C

NAME: DIKETENE, inhibited o

SYNONYMS: acetyl ketene; 3-butene-beta-lactone; %@
4-methylene-2-oxetanone
\_O_\
FORMULA: CH,=CCH,C=0

NFPA 30/OSHA CLASSIFICATION: IC

DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID and POISON
ID NO.: UN 2521

CAS NO.: 674-82-8

MOL. WT.: 84.1

STATEMENT OF HAZARDS: Severe health hazard. Corrosive
and flammable liquid. Thermally unstable.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate all ignition
sources. Approach release from upwind. Use water spray to
cool and disperse vapors, protect personnel, and dilute spills
to form nonflammable mixtures. Stop or control the leak,
if this can be done without undue risk. Control runoff and
isolate discharged material for proper disposal. Releases
may require isolation or evacuation.

FIRE FIGHTING PROCEDURES: Approach fire from upwind
to avoid hazardous vapors and toxic decomposition prod-
ucts. Fight fire from protected location or maximum possi-
ble distance. Use water spray to keep fire-exposed containers
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cool. Use flooding quantities of water as fog or spray. Carbon
dioxide may be used. Extinguish fire using agent suitable
for surrounding fire.

HEALTH HAZARDS: Severe health hazard. May be fatal if
inhaled. Corrosive. Causes severe eye and skin burns. Vapor
is irritating to eye, skin, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Closed containers may rupture vio-
lently when heated. Thermally unstable.

FLASH POINT: 93°F (34°C)
AUTOIGNITION TEMPERATURE: 590°F (310°C)

INSTABILITY AND REACTIVITY HAZARDS: Hazardous po-
lymerization may occur with heat, mineral acids, alkalies,
or amines. Reacts with water to form acetone and carbon

dioxide. Begins to react and decompose exothermically at
208°F (98°C) or lower if contaminated.

STORAGE RECOMMENDATIONS: Store at 32°F (0°C) in a
standard flammable liquids storage warehouse, room, or
cabinet. Special vented containers may be required. Sepa-
rate from oxidizing materials, acids, and alkalies.

USUAL SHIPPING CONTAINERS: Refrigerated and insu-
lated special vented containers held at 32°F (0°C) or below.

PHYSICAL PROPERTIES: Light colored liquid with irritating
odor.

MELTING POINT: 18°F (—7°C)
BOILING POINT: 261°F (127°C)
SPECIFIC GRAVITY: 1.07

SOLUBILITYIN WATER: soluble; reacts to form acetone and
carbon dioxide

VAPOR PRESSURE: 8 mm Hg @ 20°C

ELECTRICAL EQUIPMENT: Class I, Group C

NAME: DIMETHYLAMINE, anhydrous
DIMETHYLAMINE solution 0
SYNONYMS: DMA; methanamine; N-methyl-; %0

N-methylmethanamine
FORMULA: (CH3),NH
NFPA 30/OSHA CLASSIFICATION:
DOT CLASS: Class 2.1, Flammable gas
Class 3, Flammable and combustible liquid

SHIPPING LABEL: FLAMMABLE GAS FLAMMABLE LIQ-
UID

ID NO.: UN 1032 FLAMMABLE GAS
UN 1160 FLAMMABLE LIQUID

CAS NO.: 124-40-3

MOL. WT.: 45.1

STATEMENT OF HAZARDS: Flammable gas. Gases or vapors
from aqueous solutions are corrosive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Releases may require isola-
tion or evacuation. Eliminate all ignition sources. Approach
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release from upwind. Use water spray to cool and disperse
vapors, protect personnel, and dilute spills to form nonflam-
mable mixtures. Five percent sulfuric acid may be used to
neutralize diluted pools. Absorb spills involving aqueous
solutions in noncombustible material for proper disposal.
Control runoff and isolate discharged material for proper
disposal.

FIRE FIGHTING PROCEDURES: Stop flow of gas before ex-
tinguishing fire. Use water spray to keep fire-exposed con-
tainers cool. Use water spray, dry chemical, or ‘“alcohol
resistant” foam on fires involving aqueous solutions.

HEALTH HAZARDS: Corrosive. Gases or vapors from aque-
ous solutions cause severe eye and skin burns. May cause
irritation to skin, eyes, and respiratory system. May cause
conjunctivitis and corneal damage. May be harmful if in-
haled. Inhalation may cause coughing, nausea, and pulmo-
nary edema.

FIRE AND EXPLOSION HAZARDS: Flammable gas. Vapors
are heavier than air and may travel to a source of ignition
and flash back. Aqueous solutions are flammable unless
diluted extensively.

AUTOIGNITION TEMPERATURE: 806°F (430°C)
FLAMMABLE LIMITS: LOWER: 2.8% UPPER: 14.4%

INSTABILITY AND REACTIVITY HAZARDS: May react with
acids, oxidizing materials, chlorine, hypochlorite, haloge-
nated compounds, reactive organic compounds, some met-
als, and mercury and nitrosating compounds. Products of
decomposition include carbon monoxide, carbon dioxide,
hydrocarbons, and toxic oxides of nitrogen as well as toxic
amine vapors.

STORAGE RECOMMENDATIONS: Avoid oxidizing materi-
als, acids, and sources of halogens. Store in cool, dry, well-
ventilated, noncombustible location:

USUAL SHIPPING CONTAINERS: For gases: steel cylinders,
tank cars, and tank trucks. For solutions: steel drums, tank
cars, tank trucks, and tank barges.

PHYSICAL PROPERTIES: Anhydrous gas. Very soluble in
water forming very strong alkaline solutions. May be in
water solution as shipped or used. Anhydrous material floats
and boils on water as it mixes. Strong fishy or ammonia-
like odor.

MELTING POINT: —134°F (—92°C)
BOILING POINT: 44°F (7°C)
SPECIFIC GRAVITY: liq. 0.68 at 0°C
SOLUBILITY IN WATER: soluble
VAPOR DENSITY: 1.55

VAPOR PRESSURE: 1500 mm Hg @ 25°C Aqueous solutions
will boil 65 to 85°F (40 to 50°C) higher and freeze at propor-
tionately higher temperatures. Vapor pressure of aqueous
solutions will range from 215 to 500 mm Hg. Specific gravity
values for aqueous solutions will be 0.83 to 0.93.

ELECTRICAL EQUIPMENT: Class I, Group C

NAME: DIMETHYLCARBONATE e

SYNONYMS: carbonic acid; dimethyl ester; methyl 6‘@
carbonate

FORMULA: CO(OCH3),

NFPA 30/OSHA CLASSIFICATION: 1B

DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 1161

CAS NO.: 616-38-6

MOL. WT.: 90.0

STATEMENT OF HAZARDS: Flammable liquid. Corrosive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Use water spray to cool and
disperse vapors and protect personnel. Control runoff and
isolate discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, foam, or carbon dioxide. Water may be ineffective. Use
water spray to keep fire-exposed containers cool.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if inhaled. Irritating to skin, eye,
and respiratory system. May cause pulmonary edema.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Com-
bustion may produce irritants and toxic gases.

FLASH POINT: 64°F (18°C)

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Outside or detached storage is pre-
ferred.

PHYSICAL PROPERTIES: Colorless liquid with pleasant
odor.

MELTING POINT: 31°F (—0.5°C)
BOILING POINT: 196°F.(91°C)
SPECIFIC GRAVITY:1.07
SOLUBILITY IN WATER: not soluble

NAME: DIMETHYLDICHLOROSILANE e
SYNONYMS: dichlorodimethylsilae; silane, %0
dichloro-dimethyl-

FORMULA: (CHjy)oSiCly

NFPA 30/OSHA CLASSIFICATION: IB

DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID and CORROSIVE
ID NO.: UN 1162

CAS NO.: 75-785

MOL. WT.: 129.1

STATEMENT OF HAZARDS: Flammable and corrosive lig-
uid. Serious health hazard. Reacts with water to produce
hydrogen chloride.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Use water spray to cool and
disperse vapors and protect personnel. Control runoff and
isolate discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Use dry chemical or carbon
dioxide. Approach fire from upwind to avoid hazardous

1994 Edition, Amended 2001



49-66 HAZARDOUS CHEMICALS DATA

vapors and toxic decomposition products. Use water spray
to keep fire-exposed containers cool.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. Serious health hazard. May be harmful if inhaled.
Irritating to eye, skin, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to sources of igni-
tion and flash back. Combustion by-products include
hydrogen chloride.

FLASH POINT: 16°F (—9°C) (oc)
AUTOIGNITION TEMPERATURE: 716°F (380°C)
FLAMMABLE LIMITS: LOWER: 3.4% UPPER: 9.5%

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
water to liberate hydrogen chloride.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Keep dry.

PHYSICAL PROPERTIES: Colorless liquid.
MELTING POINT: —105°F (—76°C)
BOILING POINT: 158°F (70°C)

SPECIFIC GRAVITY: 1.1

SOLUBILITY IN WATER: reacts

VAPOR PRESSURE: 110 mm Hg @ 20°C

NAME: DIMETHYL ETHER o
SYNONYMS: methyl ether; methyl oxide; 0‘0
oxibismethane

FORMULA: CH;OCHg

NFPA 30/OSHA CLASSIFICATION:
DOT CLASS: Class 2.1, Flammable gas
SHIPPING LABEL: FLAMMABLE GAS
ID NO.: UN 1033

CAS NO.: 115-10-6

MOL. WT.: 46.1

STATEMENT OF HAZARDS: Flammable gas. May accumu-
late static electricity. Containers that have been opened
may contain dangerous explosive peroxides. Slight health
hazard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak, if this can be done without
undue risk. Use water spray to cool and disperse vapors,
protect personnel, and dilute spills to form nonflammable
mixtures. Control runoff and isolate discharged material
for proper disposal.

FIRE FIGHTING PROCEDURES: Stop flow of gas before ex-
tinguishing fire. Use water spray to keep fire-exposed con-
tainers cool. Use dry chemical, carbon dioxide, water spray,
or “alcohol resistant” foam.

HEALTH HAZARDS: Slight health hazard. Inhalation may
cause confusion, dizziness, lack of coordination, and uncon-
sciousness.
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FIRE AND EXPLOSION HAZARDS: Flammable gas. Vapors
are heavier than air and may travel to a source of ignition
and flash back.

AUTOIGNITION TEMPERATURE: 662°F (350°C)
FLAMMABLE LIMITS: LOWER: 3.4% UPPER: 27%
INSTABILITY AND REACTIVITY HAZARDS: Peroxide for-

mation may occur in ether containers that have been
opened and remain in storage for more than six months.
Peroxides can be detonated by friction, impact, or heating.

STORAGE RECOMMENDATIONS: Separate from oxidizing
materials. Store in cool, dry, well-ventilated area. Avoid sun-
light.

USUAL SHIPPING CONTAINERS: Gas cylinders.
PHYSICAL PROPERTIES: Colorless gas with ethereal odor.
MELTING POINT: —217°F (—139°C)

BOILING POINT: —11°F (—24°C)

SOLUBILITY IN WATER: soluble

VAPOR DENSITY: 1.62

ELECTRICAL EQUIPMENT: Class I, Group C

NAME: DIMETHYLHYDRAZINE, unsymmetrical
SYNONYMS: dimazine; 1,1-dimethylhydrazine; N,N- ‘0
dimethylhydrazine;  hydrazine, 1,1-dimethyl;
UDMH; unsymmetrical dimethylhydrazine
FORMUILA: (CH;),NNH,
NFPA 30/0OSHA CLASSIFICATION: 1B
DOT CLASS: Class 6.1, Poisonous material

SHIPPING LABEL: POISON and FLAMMABLE LIQUID and
CORROSIVE

ID NO.:-UN 1163
CGAS NO.: 57-14-7
MOL: WT:: '60.1

STATEMENT OF HAZARDS: Severe health hazard. Corrosive
and flammable liquid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Releases may require isola-
tion or evacuation. Eliminate all ignition sources. Stop or
control the leak, if this can be done without undue risk.
Use water spray to cool and disperse vapors, protect person-
nel, and dilute spills to form nonflammable mixtures. Ab-
sorb in noncombustible material for proper disposal.

FIRE FIGHTING PROCEDURES: Use flooding quantities of
water as spray, dry chemical, “alcohol resistant” foam, or
carbon dioxide. Use water spray to keep fire-exposed con-
tainers cool.

HEALTH HAZARDS: Severe health hazard. May be fatal if
absorbed through skin or inhaled. Corrosive. Causes severe
eye and skin burns. May cause pulmonary edema.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Combustion by-products include
oxides of nitrogen. Mixes with air to form flammable mix-
ture over a wide range.
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FLASH POINT: 5°F (—15°C)
AUTOIGNITION TEMPERATURE: 480°F (249°C)
FLAMMABLE LIMITS: LOWER: 2% UPPER: 95%

INSTABILITY AND REACTIVITY HAZARDS: Strong organic
alkali. Reacts violently with oxidizers.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Isolate from oxidizing materials, strong
acids, halogens, and copper, iron, and mercury metals and
compounds. Inside storage should be in a standard flamma-
ble liquids storage warehouse, room, or cabinet.

USUAL SHIPPING CONTAINERS: Glass bottles or carboys
inside wooden box; stainless steel cans, drums, tanks.

PHYSICAL PROPERTIES: Colorless to pale yellow mobile lig-
uid. Fumes in air with odor of ammonia.

MELTING POINT: —72°F (—58°C)

BOILING POINT: 147°F (64°C)

SPECIFIC GRAVITY: 0.78

SOLUBILITY IN WATER: soluble

VAPOR PRESSURE: 103 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group G

NAME: DIMETHYL SULFATE e
SYNONYMS: dimethyl monosulfate; DMS; methyl- %0

sulfate; sulfuric acid dimethyl ester
FORMULA: (CHj)oSO,
NFPA 30/OSHA CLASSIFICATION: IITA
DOT CLASS: Class 6.1, Poisonous material
SHIPPING LABEL: POISON and CORROSIVE
ID NO.: UN 1595
CAS NO.: 77-78-1
MOL. WT.: 126.1

STATEMENT OF HAZARDS: Severe health hazard. Corrosive
and combustible liquid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Use water spray to
cool and disperse vapors and protect personnel. Approach
release from upwind. Absorb in noncombustible material
for proper disposal. Prompt cleanup and removal are neces-
sary.

FIRE FIGHTING PROCEDURES: Use dry chemical, foam,
carbon dioxide, or water spray. Use water spray to keep fire-
exposed containers cool. Approach fire from upwind to
avoid hazardous vapors and toxic decomposition products.

HEALTH HAZARDS: Severe health hazard. May be fatal if
absorbed through skin or inhaled. Corrosive. Causes severe
eye and skin burns. Irritating to skin, eyes, and respiratory
system. Symptoms of exposure include visual disturbance
and pulmonary edema.

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
Combustion may produce irritants and toxic gases.

FLASH POINT: 182°F (83°C)

AUTOIGNITION TEMPERATURE: 370°F (188°C)

INSTABILITY AND REACTIVITY HAZARDS: Reacts with a
broad range of materials, including water. Corrodes steel
when wet.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from bases, oxidizing materi-
als, water, and metal.

USUAL SHIPPING CONTAINERS: Glass bottle inside
wooden box. Metal cans, pails, drums. Tanks on trucks, rail
cars, barges.

PHYSICAL PROPERTIES: Colorless, oily liquid. Faint onion
odor.

MELTING POINT: —25°F (—32°C)

BOILING POINT: 370°F (188°C) (decomposes)

SPECIFIC GRAVITY: 1.33

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: < 1 mm Hg @ 20°C

ELECTRICAL EQUIPMENT: Class I, Group D

NAME: DINITROANILINES 0

SYNONYMS: 2,4-dinitro-1-aminobenzene; @’9
2,4-dinitrobenzenamine; DNA

FORMULA: (NO,),CsHsNH,

NFPA 30/OSHA CLASSIFICATION: IIIB

DOT CLASS: Class 6.1, Poisonous material

SHIPPING LABEL: POISON

ID NO.: UN 1596

CAS NO.: 97-02-9

MOL:. WT.: 183:1

STATEMENT OF . HAZARDS: Corrosive and combustible
solid. Explosive decomposition may occur under fire condi-
tions.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL. OR LEAK PROCEDURES: Shovel into suitable dry
container with extreme caution.

FIRE FIGHTING PROCEDURES: Fight fire from protected
location or maximum possible distance. Use water spray,
dry chemical, foam, or carbon dioxide. Water or foam may
cause frothing. Approach fire from upwind to avoid hazard-
ous vapors and toxic decomposition products.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if absorbed through skin or inhaled.
Irritating to skin, eyes, and respiratory system. Symptoms
of overexposure include headache, nausea, dizziness, and
stupor. Onset of symptoms may be delayed two to four hours.

FIRE AND EXPLOSION HAZARDS: Explosive decomposi-
tion may occur under fire conditions. Air or oxygen is not
required for decomposition. Combustible solid. Combus-
tion by-products include oxides of nitrogen and other irri-
tants and toxic gases. Closed containers may rupture
violently when heated.

FLASH POINT: 435°F (224°C)
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STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acids and oxidizing mate-
rials. Detached storage must be used.

USUAL SHIPPING CONTAINERS: Metal can inside wooden
box or steel drums.

PHYSICAL PROPERTIES: Yellow to greenish-yellow needle-
like crystals.

MELTING POINT: 370°F (188°C)
SPECIFIC GRAVITY: 1.62
SOLUBILITY IN WATER: not soluble

NAME: DINITROBENZENES

SYNONYMS: o-dinitrobenzene; 1,2-dinitrobenzol 909
FORMULA: CsH4(NOo)o

NFPA 30/0OSHA CLASSIFICATION: IIIB

DOT CLASS: Class 6.1, Poisonous material

SHIPPING LABEL: POISON

ID NO.: UN 1597

CAS NO.: 528-29-0

MOL. WT.: 168.1

STATEMENT OF HAZARDS: Shock and friction sensitive. Se-

rious health hazard. Combustible solid. Explosive decompo-
sition may occur under fire conditions.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Shovel into suitable dry

container with extreme caution.

FIRE FIGHTING PROCEDURES: Use extreme caution. Fight
fire from protected location or maximum possible distance.
Use water spray, foam, dry chemical, or carbon dioxide.
Water or foam may cause frothing. Approach fire from
upwind to avoid hazardous vapors and toxic decomposition
products.

HEALTH HAZARDS: Serious health hazard. May be harmful
if absorbed through skin or inhaled. Irritating to skin, eyes
and respiratory system. Symptoms of overexposure include
headache, vertigo, and vomiting followed by exhaustion,
staggering, and collapse.

FIRE AND EXPLOSION HAZARDS: Combustible solid. Com-
bustion by-products include oxides of nitrogen. Explosive
decomposition may occur under fire conditions. Air or oxy-
gen is not required for decomposition. Closed containers
may rupture violently when heated.

FLASH POINT: 302°F (150°C)
INSTABILITY AND REACTIVITY HAZARDS: Shock and fric-

tion sensitive.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from metals, oxidizing materi-
als, reducing agents. Detached storage must be used. See
also NFPA 495, Explosive Materials Code.

USUAL SHIPPING CONTAINERS: Metal can inside wooden
box. Fiber or steel drums.

PHYSICAL PROPERTIES: Colorless to yellow needle-like or
plate-like crystals.
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MELTING POINT: 245°F (119°C)
BOILING POINT: 606°F (319°C)
SPECIFIC GRAVITY: 1.57
SOLUBILITY IN WATER: not soluble
VAPOR PRESSURE: < 1 mm Hg @ 20°C

NAME: DINITROTOLUENES, molten

DINITROTOLUENES, liquid or solid commercially 62@

available 2,4 to 2,6 ratio 4/1 with <5% other isomers
SYNONYMS: dinitrotoluol; 2,4-dinitrotoluol; DNT; 2,4-DNT
FORMULA: CsH3CH3(NOy)o

NFPA 30/0SHA CLASSIFICATION: IIIB

DOT CLASS: Class 6.1, Poisonous material

SHIPPING LABEL: POISON

ID NO.: UN 1600 (molten)

UN 2038 (solid or liquid)

CAS NO.: 121-14-2 (for 2,4-)

MOL. WT.: 182.1

STATEMENT OF HAZARDS: Serious health hazard. Corro-
sive and combustible solid. Explosive hazard if confined
and heated.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL. OR LEAK PROCEDURES: Spilled solid should be
placed in steel drum for removal. Flush area with hot water
to remove solid DNT; cool and settle solid for disposal in
drums.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, or carbon dioxide. Fight fire from protected location
or maximum possible distance. Use water spray to keep fire-
exposed containers cool.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if inhaled or absorbed through skin.
Effects may be immediate or delayed. Can cause anemia,
methemoglobinemia, and cyanosis.

FIRE AND EXPLOSION HAZARDS: Combustible solid.
Spontaneously decomposes above 536°F (280°C) and will
cause an explosion if confined. Explosive energy of DNT
is approximately 85% of TNT. Air or oxygen is not required
for decomposition or oxidation. Combustion by-products
include oxides of nitrogen. Contamination of DNT with
organic materials lowers decomposition temperature and
increases risk of explosion. Closed containers may rupture
violently when heated.

FLASH POINT: 404°F (207°C)

INSTABILITY AND REACTIVITY HAZARDS: Potentially ex-
plosive if heated to decomposition temperatures in con-
fined spaces or detonated. Generally insensitive to impact
shock unless from high energy source. Liquid is less sensitive
to shock than solid. Organic contaminants lower decompo-
sition temperatures and increase risk of explosion.

STORAGE RECOMMENDATIONS: Normally stored as a
molten liquid. Separate from strong oxidizing materials and

reducing agents. Hot water coils should not exceed 194°F
(90°C).
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USUAL SHIPPING CONTAINERS: Shipped molten in tank
cars or in drums as cast solid.

PHYSICAL PROPERTIES: Orange-yellow crystalline solid.
May be shipped in molten state. Anaerobic decomposition
begins at 482°F (250°C) although not selfssustaining until
536°F (280°C).

MELTING POINT: 158°F (70°C)
BOILING POINT: 482°F (250°C)
SPECIFIC GRAVITY: 1.3 (liquid)

1.5 (solid)

SOLUBILITY IN WATER: not soluble
VAPOR PRESSURE: 1 mm Hg @ 20°C

NAME: DIOXANE 6
SYNONYMS: 1,4-diethylene dioxide; diethylene %0

ether; diethylene dioxide; p-dioxane; 1,4-dioxane
FORMULA: CH,CH,OCH,CH,O
NFPA 30/0OSHA CLASSIFICATION: 1B
DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID
ID NO.: UN 1165
CAS NO.: 12391-1
MOL. WT.: 88.1

STATEMENT OF HAZARDS: Flammable liquid. May accumu-
late static electricity. Peroxide formation may occur in con-
tainers that have been opened and remain in storage.
Peroxides can be detonated by friction, impact, or heating.
Moderate health hazard.

EMERGENCY RESPONSE PERSONAL ‘- PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL. OR LEAK PROCEDURES: Eliminate all ignition
sources. Approach release from upwind. Stop or control
the leak, if this can be done without undue risk. Use water
spray to cool and disperse vapors, protect personnel, and
dilute spills to form nonflammable mixtures. Control runoff
and isolate discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Approach fire from upwind
to avoid hazardous vapors and toxic decomposition prod-
ucts. Use water spray, dry chemical, “alcohol resistant”
foam, or carbon dioxide. Use water spray to keep fire-ex-
posed containers cool.

HEALTH HAZARDS: Moderate health hazard. May be harm-
" ful if absorbed through skin or inhaled. Irritating to eye,
- skin, and respiratory system. Inhalation of vapor may pro-
* duce narcotic effects.

ZFIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
- pors are heavier than air and may travel to a source of
* ignition and flash back. Peroxide formation may occur in
.~ containers that have been opened and remain in storage.

Peroxides can be detonated by friction, impact, or heating.

FLASH POINT: 54°F (12°C)
AUTOIGNITION TEMPERATURE: $56°F (180°C)
FLAMMABLE LIMITS: LOWER: 2.0% UPPER: 22.0%

INSTABILITY AND REACTIVITY HAZARDS: Forms perox-
ides in absence of inhibitors. Peroxide formation may occur
in containers that have been opened and remain in storage.
Peroxides can be detonated by friction, impact, or heating.
Reacts with oxidizing materials.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Store away from heat, oxidizing materi-
als, and sunlight. Outside or detached storage is preferred.
Inside storage should be in a standard flammable liquids
storage warehouse, room, or cabinet.

USUAL SHIPPING CONTAINERS: Bottles, cans, drums.
PHYSICAL PROPERTIES: Colorless liquid with faint ethereal

odor.
MELTING POINT: 53°F (12°C)
BOILING POINT: 214°F (101°C)
SPECIFIC GRAVITY: 1.03
SOLUBILITY IN WATER: soluble
VAPOR PRESSURE: 29 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group C

NAME: DIVINYLBENZENE e
SYNONYMS: diethenylbenzene; DVB; vinylstyrene 0’9
FORMULA: CgH,(CH=CHy),

NFPA 30/OSHA CLASSIFICATION: IIIA

DOT CLASS: N/A

ID NO.: N/A

CAS NO.: 1321-74-0

MOL. WT.: 130.2

STATEMENT OF HAZARDS: Combustible liquid. May accu-
mulate static electricity. Thermally unstable. Polymerizes
when heated. Slight health hazard.

EMERGENCY 'RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Adsorb in noncombus-
tible material (e.g., sand) for proper disposal. Use water
spray to cool and disperse vapors and protect personnel.
Control runoff and isolate discharged material for proper
disposal.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, foam, or carbon dioxide. Use water spray to keep fire-
exposed containers cool. Fight fire from protected location
or maximum possible distance. Use remote equipment
wherever possible.

HEALTH HAZARDS: Slight health hazard. Irritating to skin,
eyes, and respiratory system. May cause dizziness, anesthetic,
and narcotic effects.

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
Closed containers may rupture violently when heated.

FLASH POINT: 157°F (69°C)
AUTOIGNITION TEMPERATURE: 878°F (470°C)

FLAMMABLE LIMITS: LOWER: 0.7% @ 185°F UPPER:
6.2% @ 248°F
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INSTABILITY AND REACTIVITY HAZARDS: Hazardous po-
lymerization may occur. Reacts with acids, oxidizing materi-
als, peroxides, metal salts such as iron chloride or aluminum
chloride, or polymer initiators. Usually contains inhibitors
to prevent polymerization. Uninhibited monomer vapor
may form polymer in vents and other confined spaces.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Outside or detached storage is pre-
ferred.

USUAL SHIPPING CONTAINERS: Drums and tank cars.

PHYSICAL PROPERTIES: Yellowish to water-white liquid. Not
soluble in water. Floats on water.

MELTING POINT: —89°F (—67°C)

BOILING POINT: 388°F (198°C)

SPECIFIC GRAVITY: 0.9

SOLUBILITY IN WATER: not soluble

VAPOR DENSITY: 4.5

VAPOR PRESSURE: 0.9 mm Hg @ 30°C
ELECTRICAL EQUIPMENT: Class I, Group D
NAME: EPICHLOROHYDRIN

SYNONYMS: 1-chloro-2,3-epoxy propane; chlo- %@
romethyl-oxirane, 2-(chloro-methyl) oxirane; chlo-
ropropylene oxide

FORMULA: CICH,—CH—CH,
\O /
NFPA 30/0OSHA CLASSIFICATION: IC
DOT CLASS: Class 6.1, Poisonous material
SHIPPING LABEL: POISON
ID NO.: UN 2023
CAS NO.: 106-89-8
MOL. WT.: 92.5
STATEMENT OF HAZARDS: Corrosive and flammable lig-
uid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate all ignition
sources. Approach release from upwind. Releases may re-
quire isolation or evacuation. Use appropriate foam to blan-
ket release and suppress vapors. Use water spray to cool
and disperse vapors, protect personnel, and dilute spills to
form nonflammable mixtures. Do not use clay absorbents
in cleanup. Control runoff and isolate discharged material
for proper disposal.

FIRE FIGHTING PROCEDURES: Approach fire from upwind
to avoid hazardous vapors and toxic decomposition prod-
ucts. Fight fire from protected location or maximum possi-
ble distance. Use water spray, dry chemical, ‘“alcohol
resistant” foam, or carbon dioxide. Use water spray to keep
fire-exposed containers cool.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if absorbed through skin or inhaled.
Irritating to skin, eyes, and respiratory system.
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FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Closed containers may rupture vio-
lently when heated. Combustion may produce irritants and
toxic gases. Combustion by-products include hydrogen chlo-
ride.

FLASH POINT: 88°F (31°C)
AUTOIGNITION TEMPERATURE: 772°F (411°C)
FLAMMABLE LIMITS: LOWER: $.8% UPPER: 21.0%

INSTABILITY AND REACTIVITY HAZARDS: Hazardous po-
lymerization may occur. Reacts with acids, alkalies, salts, and
water.

STORAGE RECOMMENDATIONS: Separate from acids, al-
kalies, salts, water, and oxidizers. Store in a cool, dry, well-
ventilated location. Inside storage should be in a standard
flammable liquids storage warehouse, room, or cabinet.

USUAL SHIPPING CONTAINERS: Drums; tanks on trucks,
rail cars, barges.

PHYSICAL PROPERTIES: Colorless liquid with an irritating
odor like chloroform.

MELTING POINT: —54°F (—48°C)

BOILING POINT: 241°F (116°C)

SPECIFIC GRAVITY: 1.18

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: 13 mm Hg @ 20°C

ELECTRICAL EQUIPMENT: Class I, Group C

NAME: ETHANOLAMINE

ETHANOLAMINE SOLUTIONS 9

SYNONYMS:' 2-aminoethanol; b-aminoethyl 900
alcohol; colamine; monoethanolamine

FORMULA: HO(CHy)sNH,

NFPA 30/0OSHA CLASSIFICATION: IITA

DOT CLASS: Class 8, Corrosive material

SHIPPING LABEL: CORROSIVE

ID NO.: UN 2491

CAS NO.: 141-43-5

MOL. WT.: 61.1

STATEMENT OF HAZARDS: Corrosive and combustible lig-
uid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Absorb in noncombustible
material for proper disposal.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, “alcohol resistant” foam, or carbon dioxide. Use water
spray to keep fire-exposed containers cool.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if absorbed through skin or inhaled.
Irritating to skin, eyes, respiratory system.

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
Combustion may produce irritants and toxic gases.



HAZARDOUS CHEMICAL DATA SHEETS 49-71

FLASH POINT: 185°F (85°C)

AUTOIGNITION TEMPERATURE: 770°F (410°C)

FLAMMABLE LIMITS: LOWER: 3% UPPER: 23.5% @
140°C

INSTABILITY AND REACTIVITY HAZARDS: Strong alkali.
Reacts with oxidizing materials, acids, halogenated hydro-
carbons to produce heat. Reacts with iron producing an
unstable and pyrophoric complex trisethanolaminoiron.

STORAGE RECOMMENDATIONS: Separate from oxidizing
materials, acids, and halogens. Store in a cool, dry, well-
ventilated location.

USUAL SHIPPING CONTAINERS: Metal cans, pails, drums.
Tanks on trucks, rail cars, barges.

PHYSICAL PROPERTIES: Clear to yellowish viscous liquid.
Odor of ammonia.

MELTING POINT: 51°F (10°C)

BOILING POINT: 339°F (171°C)

SPECIFIC GRAVITY: 1.01

SOLUBILITY IN WATER: soluble

VAPOR DENSITY: 2.1

VAPOR PRESSURE: <1 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: ETHYL ACRYLATE, inhibited 0

SYNONYMS: ethyl ester of acrylic acid; ethyl 9‘9
propenoate; 2-propenoic acid ethyl ether

FORMULA: CHy=CHCO,CoHj

NFPA 30/0OSHA CLASSIFICATION: 1B

DOT CLASS: Class 3, Flammable and combustible liquid

SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 1917

CAS NO.: 140-88-5

MOL. WT.: 100.1

STATEMENT OF HAZARDS: Flammable liquid. Thermally
unstable. Polymerizes when exposed to heat. Moderate
health hazard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak, if this can be done without
undue risk. Use water spray to cool and disperse vapors and
protect personnel. Control runoff and isolate discharged
material for proper disposal.

FIRE FIGHTING PROCEDURES: Use water spray to keep
fire-exposed containers cool. Use fine spray or fog to control
fire by preventing its spread and absorbing some of its heat.
Solid streams of water may be ineffective or may cause froth-
ing. Use water spray, dry chemical, foam, or carbon dioxide.
Fight fire from protected location or maximum possible
distance.

HEALTH HAZARDS: Moderate health hazard. Irritating to
skin, eyes, and respiratory system. Skin sensitizer. May cause
severe allergic reaction.

FIRE AND EXPLOSION HAZARDS: Flammable liquid.
Closed containers may rupture violently when heated. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Liquid floats on water and may
travel to a source of ignition and spread fire.

FLASH POINT: 48°F (9°C)
AUTOIGNITION TEMPERATURE: 702°F (372°C)
FLAMMABLE LIMITS: LOWER: 1.4% UPPER: 14.0%

INSTABILITY AND REACTIVITY HAZARDS: Hazardous po-
lymerization may occur. Polymerization may be caused by
elevated temperature, oxidizers, peroxides. Material will
react with strong acids and alkalies. Uninhibited monomer
vapor may form polymer in vents and other confined spaces.

STORAGE RECOMMENDATIONS: Store away from heat, ox-
idizers, and sunlight. Outside or detached storage is pre-
ferred. Separate from any oxidizers, peroxides, or other
initiators.

USUAL SHIPPING CONTAINERS: Bottles, cans, drums, and
tank trucks or tank cars.

PHYSICAL PROPERTIES: Colorless liquid with acrid pene-
trating odor.

MELTING POINT: —98°F (—72°C)

BOILING POINT: 211°F (100°C)

SPECIFIC GRAVITY: 0.94

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: 31 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: ETHYLAMINE 0
SYNONYMS: aminoethane; ethanamine; 6‘0
monocthylamine

FORMULA: C,H;NH,

NFPA 30/OSHA CLASSIFICATION:
DOT CLASS: Class 2.1, Flammable gas
SHIPPING LABEL: FLAMMABLE GAS
ID NO.: UN 1036

CAS NO.: 75-04-7

MOL. WT.: 45.1

STATEMENT OF HAZARDS: Flammable gas. Pure material
and aqueous solutions are corrosive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate all ignition
sources. Approach release from upwind. Use water spray to
cool and disperse vapors, protect personnel, and dilute spills
to form nonflammable mixtures. Absorb in noncombustible
material for proper disposal. Control runoff and isolate
discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Stop flow of gas before ex-
tinguishing fire. Use water spray to keep fire-exposed con-
tainers cool. Use water spray, dry chemical, or ‘“alcohol
resistant” foam. Aqueous solutions will burn unless diluted
thoroughly with spray.
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HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. Irritating to skin, eyes, and respiratory system. Inhala-
tion may cause coughing, nausea, and pulmonary edema.

FIRE AND EXPLOSION HAZARDS: Flammable gas above
62°F (17°C). Vapors are heavier than air and may travel to
a source of ignition and flash back. Aqueous solutions are
flammable unless diluted extensively.

AUTOIGNITION TEMPERATURE: 725°F (385°C)
FLAMMABLE LIMITS: LOWER: 3.5% UPPER: 14.0%

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
acids, oxidizing materials, chlorine, hypochlorite, haloge-
nated compounds, reactive organic compounds, and some
metals. Products of decomposition include oxides of nitro-
gen as well as amine vapors.

STORAGE RECOMMENDATIONS: Separate from oxidizing
materials, acids, and sources of halogens. Store in cool, dry,
well-ventilated, noncombustible location.

USUAL SHIPPING CONTAINERS: Glass bottles, cans,
drums, and tank cars.

PHYSICAL PROPERTIES: Flammable gas with strong ammo-
nia-like odor [above 62°F (17°C)]. May be in water solutions
as shipped or used.

MELTING POINT: — 114°F (—81°C)
BOILING POINT: 62°F (17°C)

SPECIFIC GRAVITY: 0.69

SOLUBILITY IN WATER: soluble

VAPOR DENSITY: 1.55

VAPOR PRESSURE: 878 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: N-ETHYLANILINE e

SYNONYMS: ethylaniline; N-ethylbenzenamine; 6‘0
ethyl-phenylamine

FORMULA: (CgH;)NHC,H,

NFPA 30/OSHA CLASSIFICATION: IIIA

DOT CLASS: Class 6.1, Poisonous material

SHIPPING LABEL: KEEP AWAY FROM FOOD

ID NO.: UN 2272

CAS NO.: 103-69-5

MOL. WT.: 121.2

STATEMENT OF HAZARDS: Serious health hazard. Combus-
tible liquid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Approach release from up-
wind. Stop or control the leak, if this can be done without
undue risk. Use appropriate foam to blanket release and
suppress vapors. Absorb in noncombustible material for
proper disposal. Control runoff and isolate discharged ma-
terial for proper disposal.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, foam, or carbon dioxide. Use water spray to keep fire-
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exposed containers cool. Approach fire from upwind to
avoid hazardous vapors and toxic decomposition products.

HEALTH HAZARDS: Serious health hazard. May be harmful
if absorbed through skin or inhaled. Symptoms of overexpo-
sure include respiratory distress, impairment of red blood
cells, vertigo, headache, and confusion.

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
Condensed vapors may deposit solid ethylaniline. Combus-
tion by-products include oxides of nitrogen, aniline, and
other irritants and toxic gases.

FLASH POINT: 185°F (85°C) (oc)
FLAMMABLE LIMITS: LOWER: 1.6% UPPER: 9.5%

INSTABILITY AND REACTIVITY HAZARDS: Decomposes
on contact with air or light. Reacts with a broad range of
materials.

STORAGE RECOMMENDATIONS: Store away from heat, ox-
idizing materials, and sunlight in a dry, well-ventiliated loca-
tion. Outside or detached storage is preferred.

USUAL SHIPPING CONTAINERS: Amber glass bottles, steel

drums, tanks.

PHYSICAL PROPERTIES: Colorless to pale yellow to brown,
oily liquid. Becomes brown on exposure to light. Odor of
aniline (somewhat pleasant, medicinal).

MELTING POINT: —83°F (—64°C)

BOILING POINT: 400°F (204°C)

SPECIFIC GRAVITY: 0.96

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: 1 mm Hg @ 38°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: ETHYLBENZENE 9
SYNONYMS: EB; ethylbenzol; phenylethane 6‘0
FORMULA: C4H;C,Hj

NFPA 30/0OSHA CLASSIFICATION: IB

DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 1175

CAS NO.: 100-41-4

MOL. WT.: 106.2

STATEMENT OF HAZARDS: Flammable liquid. May accumu-
late static electricity. Moderate health hazard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL. OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak, if this can be done without
undue risk. Use water spray to cool and disperse vapors and
protect personnel. Absorb in noncombustible material for
proper disposal. Control runoff and isolate discharged ma-
terial for proper disposal.

FIRE FIGHTING PROCEDURES: Approach fire from upwind
to avoid hazardous vapors and toxic decomposition prod-
ucts. Use water spray, dry chemical, foam, or carbon dioxide.
Use water spray to keep fire-exposed containers cool.
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HEALTH HAZARDS: Moderate health hazard. May be harm-
ful if absorbed through skin or inhaled. Irrtitating to skin,
eyes, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Liquid floats on water and may
travel to a source of ignition and spread fire. Combustion
may produce irritants and toxic gases.

FLASH POINT: 70°F (21°C)

AUTOIGNITION TEMPERATURE: 810°F (432°C)
FLAMMABLE LIMITS: LOWER: 1.0% UPPER: 6.7%
INSTABILITYAND REACTIVITYHAZARDS: Reacts with oxi-

dizing materials.

STORAGE RECOMMENDATIONS: Outside or detached
storage is preferred. Inside storage should be in a standard
flammable liquids storage warehouse, room, or cabinet. Sep-
arate from oxidizing materials.

USUAL SHIPPING CONTAINERS: Glass bottles, cans,
drums, and tanks on trucks, rail cars, barges.

PHYSICAL PROPERTIES: Colorless liquid with aromatic
odor.

MELTING POINT: —139°F (—95°C)
BOILING POINT: 277°F (136°C)

SPECIFIC GRAVITY: 0.87

SOLUBILITY IN WATER: not soluble

VAPOR DENSITY: 3.66

VAPOR PRESSURE: 7 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: ETHYL CHLOROFORMATE 6

SYNONYMS: carbonochloridic acid ethyl ester; %0
chloroformic acid ethyl ester; ethyl chlorocarbonate

FORMULA: CICOOC,Hj
NFPA 30/OSHA CLASSIFICATION: 1B
DOT CLASS: Class 6.1, Poisonous material

SHIPPING LABEL: POISON and FLAMMABLE LIQUID and
CORROSIVE

ID NO.: UN 1182
CAS NO.: 541-41-3
MOL. WT.: 108.5

STATEMENT OF HAZARDS: Severe health hazard. Corrosive
and flammable liquid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Releases may require isola-
tion or evacuation. Eliminate all ignition sources. Stop or
control the leak, if this can be done without undue risk.
Use water spray to cool and disperse vapors and protect
personnel. Absorb in noncombustible material for proper
disposal.

FIRE FIGHTING PROCEDURES: Use dry chemical, foam,
carbon dioxide, or water spray. Water may be ineffective.
Use water spray to keep fire-exposed containers cool. Ap-

proach fire from upwind to avoid hazardous vapors and
toxic decomposition products.

HEALTH HAZARDS: Severe health hazard. May be fatal if
inhaled. Corrosive. Causes severe eye and skin burns. Irritat-
ing to skin, eyes, and respiratory system. Symptoms of over-
exposure include coughing, wheezing, laryngitis, headache,
nausea, and vomiting.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Combustion by-products include
hydrogen chloride and other irritants and toxic gases.

FLASH POINT: 61°F (16°C)
AUTOIGNITION TEMPERATURE: 932°F (500°C)

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
water to produce ethyl alcohol and chloroformic acid. Re-
acts with a broad range of materials, including moist air.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acids, alkalies, amines,
alcohols, oxidizing materials, and water. Normally kept re-
frigerated.

USUAL SHIPPING CONTAINERS: Glass bottles inside
wooden box. Glass or polyethylene bottles, carboys, polyeth-
ylene-lined drums. Tanks on trucks, rail cars, barges.

PHYSICAL PROPERTIES: Colorless to light yellow liquid. Ir-
ritating odor.

MELTING POINT: —113°F (—81°C)

BOILING POINT: 203°F (95°C)

SPECIFIC GRAVITY: 1.14

SOLUBILITY IN WATER: not soluble (decomposes)
VAPOR PRESSURE: 53 mm Hg @ 20°C

95 mm Hg @ 40°C

ELECTRICAL EQUIPMENT: Class I, Group D

NAME: ETHYLENE, compressed o
SYNONYMS: ethene; olefiant gas 0‘9
FORMULA: CH,=CH,

NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 2.1, Flammable gas

SHIPPING LABEL: FLAMMABLE GAS

ID NO.: UN 1962

CAS NO.: 74-85-1

MOL. WT.: 28.1

STATEMENT OF HAZARDS: Flammable gas. Low ignition
energy. May undergo explosive decomposition at elevated
pressures when heated or ignited. Hazardous polymeriza-
tion may occur. Simple asphyxiant.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak, if this can be done without
undue risk. Use water spray to cool and disperse vapors.

FIRE FIGHTING PROCEDURES: Stop flow of gas before ex-
tinguishing fire. Use water spray to keep fire-exposed con-
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tainers cool. Use fine spray or fog to control fire by
preventing its spread and absorbing some of its heat. Dry
chemical or carbon dioxide can be used. Fight fire from
protected location or maximum possible distance. Use re-
mote equipment wherever possible.

HEALTH HAZARDS: Slight health hazard. Simple asphyxi-
ant. Rapid release of compressed gas may cause frostbite.

FIRE AND EXPLOSION HAZARDS: Flammable gas. Closed
containers may rupture violently when heated. At room
temperature may decompose explosively at high pressure.

AUTOIGNITION TEMPERATURE: 914°F (490°C)
FLAMMABLE LIMITS: LOWER: 2.7% UPPER: 36.0%

INSTABILITYAND REACTIVITYHAZARDS: Reacts with oxi-
dizing materials. Hazardous polymerization may occur.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Protect against static electricity and
lightning. Isolate from oxidizing materials, halogens, and
other combustibles.

USUAL SHIPPING CONTAINERS: Steel cylinders; pressur-
ized tanks on trucks, rail cars, barges.

PHYSICAL PROPERTIES: Colorless gas with sweet odor and
taste. May exist as a cryogenic liquid.

MELTING POINT: —272°F (—169°C)
BOILING POINT: —155°F (—104°C)
SPECIFIC GRAVITY: 1.26 @ 0°C
SOLUBILITY IN WATER: not soluble

VAPOR DENSITY: 0.97

ELECTRICAL EQUIPMENT: Class I, Group C

NAME: ETHYLENE CHLOROHYDRIN

SYNONYMS: 2-chloroethanol; 2-chloroethyl alcohol; 000
chlorohydrin; ethyl glycol; glycol chlorohydrin

FORMULA: CI(CH,),OH

NFPA 30/0OSHA CLASSIFICATION: IITA

DOT CLASS: Class 6.1, Poisonous material

SHIPPING LABEL: POISON

ID NO.: UN 1135

CAS NO.: 107-07-3

MOL. WT.: 80.5

STATEMENT OF HAZARDS: Severe health hazard. Combus-
tible liquid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Releases may require isola-
tion or evacuation. Stop or control the leak, if this can be
done without undue risk. Use water spray to cool and dis-
perse vapors, protect personnel, and dilute spills to form
nonflammable mixtures. Approach release from upwind.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, “alcohol resistant” foam, or carbon dioxide. Use water
_spray to keep fire-exposed containers cool.

HEALTH HAZARDS: Severe health hazard. May be fatal if
“absorbed through skin or inhaled. Symptoms of overexpo-
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sure include nausea, vomiting, pain in the head and chest,
vertigo, and respiratory paralysis. Irritating to skin, eyes,
and respiratory system.

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
FLASH POINT: 140°F (60°C)

AUTOIGNITION TEMPERATURE: 797°F (425°C)
FLAMMABLE LIMITS: LOWER: 4.9% UPPER: 15.9%

INSTABILITYAND REACTIVITYHAZARDS: Reacts with oxi-
dizing materials, acids, bases.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Inside storage should be in a standard
flammable liquids storage warehouse, room, or cabinet. Sep-
arate from oxidizing materials, acids, and bases.

USUAL SHIPPING CONTAINERS: Metal cans, pails, drums.
Glass or polyethylene bottles, carboys, polyethylene-lined
drums.

PHYSICAL PROPERTIES: Colorless liquid with a faint ethe-
real odor.

MELTING POINT: —90°F (—68°C)

BOILING POINT: 262 to 266°F (128 to 130°C)
SPECIFIC GRAVITY: 1.20

SOLUBILITY IN WATER: soluble

VAPOR PRESSURE: 5 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: ETHYLENE CYANOHYDRIN

SYNONYMS: glycol cyanohydrin; hydracrylonitrile; 0‘9
3-hydroxypropanenitrile; 3-hydroxypropio-nitrile

FORMUILA: HO(CH,),CN

NFPA 30/0SHA CLASSIFICATION: IIIB

DOT CLASS: N/A

ID NO.: N/A

CAS NO.: 109-78-4

MOL. WT.: 71.1

STATEMENT OF HAZARDS: Combustible liquid. Hazardous
polymerization may occur. Slight health hazard. Combus-
tion by-products may include hydrogen cyanide.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Use water spray to
cool and disperse vapors, protect personnel, and dilute spills
to form nonflammable mixtures. Absorb in noncombustible
material for proper disposal.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, “alcohol resistant” foam, or carbon dioxide. Water or
foam may cause frothing. Use water spray to keep fire-ex-
posed containers cool. Fight fire from protected location
or maximum possible distance. Approach fire from upwind
to avoid hazardous vapors and toxic decomposition prod-
ucts.

HEALTH HAZARDS: Slight health hazard. Irritating to skin,
eyes, and respiratory system.
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FIRE AND EXPLOSION HAZARDS: Combustible liquid.
Products of combustion may be more hazardous than the
material itself. By-products include highly flammable and
toxic hydrogen cyanide and other irritants. Decomposition
begins at 442°F (228°C). Closed containers may rupture
violently when heated.

FLASH POINT: 265°F (129°C) (oc)

AUTOIGNITION TEMPERATURE: 922°F (494°C)

FLAMMABLE LIMITS: LOWER: 2.3% UPPER: 12.1%

INSTABILITY AND REACTIVITY HAZARDS: Hazardous po-
lymerization may occur. Reacts violently with oxidizing ma-
terials.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from oxidizing materials. Out-
side or detached storage is preferred.

USUAL SHIPPING CONTAINERS: Metal cans, pails, drums.
Tanks on trucks, rail cars, barges.

PHYSICAL PROPERTIES: Colorless to yellow-brown liquid.
Odorless to weak odor.

MELTING POINT: —51°F (—46°C)

BOILING POINT: 442°F (228°C) (decomposes)
SPECIFIC GRAVITY: 1.04

SOLUBILITY IN WATER: soluble
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: ETHYLENE DIBROMIDE 0

SYNONYMS: 1,2-dibromoethane; sym- 9‘0
dibromoethane; EDB; ethylene bromide

FORMULA: C,H,Br,

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 6.1, Poisonous material

SHIPPING LABEL: POISON

ID NO.: UN 1605

CAS NO.: 106-93-4

MOL. WT.: 187.9

STATEMENT OF HAZARDS: Serious health hazard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Use appropriate foam
to blanket release and suppress vapors. Absorb in noncom-
bustible material for proper disposal.

FIRE FIGHTING PROCEDURES: Extinguish fire using agent
suitable for surrounding fire. Use water to keep fire-exposed
containers cool.

HEALTH HAZARDS: Serious health hazard. May be harmful
if absorbed through skin or inhaled. Irritating to skin, eyes,
and respiratory system. Symptoms of overexposure may in-
clude pulmonary lesions, central nervous system depres-
sion, dermatitis.

FIRE AND EXPLOSION HAZARDS: Not combustible, but if
involved in a fire decomposes to produce hydrogen bro-
mide.

INSTABILITYAND REACTIVITYHAZARDS: Reacts with oxi-
dizing materials, alkali metals, ammonia.

STORAGE RECOMMENDATIONS: Store in a cool, dry, dark,
well-ventilated location. Separate from oxidizing materials,
alkali metals, ammonia.

USUAL SHIPPING CONTAINERS: Glass bottles; metal cans,
pails, drums; tanks on trucks, rail cars, barges.

PHYSICAL PROPERTIES: Colorless, heavy liquid. Odor simi-
lar to chloroform (sweet, pleasant).

MELTING POINT: 50°F (10°C)

BOILING POINT: 268 to 270°F (131 to 132°C)
SPECIFIC GRAVITY: 2.18

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: 11 mm Hg @ 25°C

NAME: ETHYLENE DICHLORIDE 9

SYNONYMS: 1,2-dichloroethane; sym- é’o
dichloroethane; EDC; ethylene chloride

FORMULA: CoH,Cl,

NFPA 30/OSHA CLASSIFICATION: IB

DOT CLASS: Class 3, Flammable and combustible liquid

SHIPPING LABEL: FLAMMABLE LIQUID and POISON

ID NO.: UN 1184

CAS NO.: 107-06-2

MOL. WT.: 99.0

STATEMENT OF HAZARDS: Flammable liquid. Moderate

health hazard. Combustion by-products may include hydro-
gen chloride and phosgene.

EMERGENCY ' 'RESPONSE  PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure. self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate all ignition
sources. Use appropriate foam to blanket release and sup-
press vapors. Absorb in noncombustible material for proper
disposal.

FIRE FIGHTING PROCEDURES: Use dry chemical, foam,
carbon dioxide, or water spray. Water may be ineffective.
Use water spray to keep fire-exposed containers cool. Ap-
proach fire from upwind to avoid hazardous vapors and
toxic decomposition products.

HEALTH HAZARDS: Moderate health hazard. May be harm-
ful if absorbed through skin or inhaled. Irritating to skin,
eyes, and respiratory system. Symptoms of overexposure
include dizziness, narcosis, abdominal cramps, central ner-
vous system depression.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Combustion by-products include
hydrogen chloride and phosgene. Forms dense soot.

FLASH POINT: 56°F (13°C)
AUTOIGNITION TEMPERATURE: 775°F (413°C)
FLAMMABLE LIMITS: LOWER: 6.2% UPPER: 15.9%

INSTABILITY AND REACTIVITY HAZARDS: Reacts with al-
kalies, amines, and alkali metals, such as aluminum.
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STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from oxidizing materials, alu-
minum, ammonia.

USUAL SHIPPING CONTAINERS: Metal cans, pails, drums;
tanks on trucks, rail cars, barges. Normally packaged under
nitrogen gas.

PHYSICAL PROPERTIES: Colorless, heavy liquid. Odor simi-
lar to chloroform (sweet, pleasant). Sweet taste.

MELTING POINT: —32°F (—35°C)

BOILING POINT: 181 to 183°F (83 to 84°C)
SPECIFIC GRAVITY: 1.26

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: 100 mm Hg @ 29°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: ETHYLENE OXIDE
SYNONYMS: di-methylene oxide; EO; EtO; 1,2-
epoxyethane; oxirane

(0]

o
&

FORMULA: HQC/ }JH2

NFPA 30/OSHA CLASSIFICATION: TA

DOT CLASS: Class 2.3, Poisonous gas

SHIPPING LABEL: POISON GAS and FLAMMABLE GAS
ID NO.: UN 1040

CAS NO.: 75-21-8

MOL. WT.: 44.0

STATEMENT OF HAZARDS: Flammable gas. Low ignition
energy. Explosive decomposition may occur. Hazardous po-
lymerization may occur. Serious health hazard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate all ignition
sources. Releases may require isolation or evacuation. Ap-
proach release from upwind. Stop or control the leak, if
this can be done without undue risk. Use water spray to
cool and disperse vapors, protect personnel, and dilute spills
to form nonflammable mixtures. Water solutions no longer
flammable in open areas when diluted as 1 part in 22 parts
water. In enclosed areas such as sewers, dilution to 1 partin
100 parts water may be required to eliminate flash potential.
Control runoff and isolate discharged material for proper
disposal.

FIRE FIGHTING PROCEDURES: Use flooding quantities of
water as fog. Use water spray, dry chemical, “alcohol resis-
tant” foam, or carbon dioxide. Use water spray to keep
fire-exposed containers cool. Explosive decomposition may
occur under fire conditions. Fight fire from protected loca-
tion or maximum possible distance.

HEALTH HAZARDS: Serious health hazard. May be harmful
if absorbed through skin or inhaled. Pulmonary edema may
result. Irritating to skin, eyes, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Flammable gas. Volatile
flammable liquid below room temperature. Explosive de-
composition may occur in vapor or liquid phases. Vapor

1994 Edition, Amended 2001

forms explosive mixtures with air over a wide range. Vapors
are heavier than air and may travel to a source of ignition
and flash back. Closed containers may rupture violently
when heated.

FLASH POINT: —4°F (—20°C)

AUTOIGNITION TEMPERATURE: 804°F (429°C)
the absence of air is 1058°F (570°C)]

FLAMMABLE LIMITS: LOWER: 3.0% UPPER: 100.0%

INSTABILITY AND REACTIVITY HAZARDS: Highly reac-
tive. Hazardous polymerization may occur especially if con-
taminated. Reacts with acids, alkalies, salts, combustible
materials. May undergo runaway reaction with water. Many
materials may accelerate this reaction.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Store away from heat, oxidizing materi-
als, and sunlight. Separate from acids, alkalies, salts, and
combustible materials. Outside or detached storage is pre-
ferred. May react in insulation forming low molecular
weight polyethylene glycols that can spontaneously heat and
ignite at less than 212°F (100°C).

USUAL SHIPPING CONTAINERS: Insulated steel cylinders;
pressurized tanks on trucks, rail cars, barges. Safety relief
valves required.

PHYSICAL PROPERTIES: Colorless gas with sweet ether-like
odor.

MELTING POINT: —170°F (—112°C)

BOILING POINT: 51°F (11°C)

SPECIFIC GRAVITY: 0.89 @ 0°C

SOLUBILITY IN WATER: soluble

VAPOR DENSITY: 1.51

VAPOR PRESSURE: 1095 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group B (C)

[AIT in

NAME: ETHYLENEDIAMINE 9
SYNONYMS: 1,2-diaminoethane; 1,2-ethanediamine
FORMULA: NH,CH,CH,NH,

NFPA 30/0OSHA CLASSIFICATION: II

DOT CLASS: Class 8, Corrosive material

SHIPPING LABEL: CORROSIVE and FLAMMABLE LIQUID
ID NO.: UN 1604

CAS NO.: 107-15-3

MOL. WT.: 60.1

STATEMENT OF HAZARDS: Corrosive and combustible lig-
uid.
EMERGENCY RESPONSE PERSONAL PROTECTIVE

EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Use water spray to
cool and disperse vapors, protect personnel, and dilute spills
to form nonflammable mixtures. Absorb in noncombustible
material for proper disposal.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, “alcohol resistant” foam, or carbon dioxide. Use water
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spray to keep fire-exposed containers cool. Solid streams
may be ineffective and spread material.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmul if inhaled. Irritating to skin, eyes,
and respiratory system. Sensitizer. May cause severe allergic
reaction.

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
FLASH POINT: 110°F (43°C)

AUTOIGNITION TEMPERATURE: 725°F (385°C)
FLAMMABLE LIMITS: LOWER: 1.1% UPPER: 5.8%
2.5% to 12% @ 212°F (100°C)

INSTABILITY AND REACTIVITY HAZARDS: Avoid contact
with acids, oxidizing materials, chlorine, hypochlorite, halo-
genated compounds, and reactive organic compounds.
Products of decomposition include carbon monoxide, car-
bon dioxide, hydrocarbons, and toxic oxides of nitrogen as
well as toxic amine vapors. See NFPA 491M, Manual of
Hazardous Chemical Reactions, for listed reactions with
selected acids and unsaturated compounds where tempera-
ture rise and pressure increase are noted.

STORAGE RECOMMENDATIONS: Outside or detached
storage is preferred. Avoid oxidizing materials, acids, and
sources of halogens. Store in a cool, dry, well-ventilated
location.

USUAL SHIPPING CONTAINERS: Glass bottles, cans,
drums, and tank cars.

PHYSICAL PROPERTIES: Colorless hygroscopic liquid with
odor of ammonia.

MELTING POINT: 47°F (9°C)

BOILING POINT: 239°F (115°C)

SPECIFIC GRAVITY: 0.90

SOLUBILITY IN WATER: soluble

VAPOR DENSITY: 2.07

VAPOR PRESSURE: 10 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: ETHYLENIMINE, inhibited 6

SYNONYMS: amenoethylene; azacyclopropane; %@
azirane; aziridine; dimethylenimine; EI; ethyli-
mine
H
N

FORMULA: HQC/—\CHQ

NFPA 30/0OSHA CLASSIFICATION: IB

DOT CLASS: Class 6.1, Poisonous material

SHIPPING LABEL: POISON and FLAMMABLE LIQUID
ID NO.: UN 1185

CAS NO.: 151-56-4

MOL. WT.: 43.1

STATEMENT OF HAZARDS: Severe health hazard. Corrosive
and flammable liquid. May polymerize explosively.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Releases may require isola-
tion or evacuation. Eliminate all ignition sources. Stop or
control the leak, if this can be done without undue risk.
Use water spray to cool and disperse vapors, protect person-
nel, and dilute spills to form nonflammable mixtures. Ab-
sorb in noncombustible material for proper disposal.

FIRE FIGHTING PROCEDURES: Use dry chemical, “alcohol
resistant” foam, carbon dioxide, or water spray. Water may
be ineffective. Use water spray to keep fire-exposed contain-
ers cool. Approach fire from upwind to avoid hazardous
vapors and toxic decomposition products. Explosive decom-
position may occur under fire conditions. Fight fire from
protected location or maximum possible distance.

HEALTH HAZARDS: Severe health hazard. May be fatal if
absorbed through skin or inhaled. Corrosive. Causes severe
eye and skin burns. Other symptoms include nausea, vom-
iting, dizziness, pulmonary edema. Effects may be delayed.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Closed containers may rupture vio-
lently when heated. Combustion by-products include oxides
of nitrogen.

FLASH POINT: 12°F (—11°C)
AUTOIGNITION TEMPERATURE: 608°F (320°C)
FLAMMABLE LIMITS: LOWER: 3.3% UPPER: 54.8%

INSTABILITY AND REACTIVITY HAZARDS: May polymer-
ize explosively. Usually contains inhibitors to prevent poly-
merization. Polymerization may be caused by elevated
temperature, oxidizers, peroxides, or sunlight. Uninhibited
monomer vapor may form polymer in vents and other con-
fined spaces.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Store away from heat, oxidizing materi-
als, and sunlight. Separate from oxidizing materials and
peroxides.

USUAL SHIPPING CONTAINERS: Metal can inside wooden

box; drums; tanks on trucks, rail cars.

PHYSICAL PROPERTIES: Colorless, oily, volatile liquid. Am-
monia odor.

MELTING POINT: —98°F (—72°C)

BOILING POINT: 135°F (57°C)

SPECIFIC GRAVITY: 0.83

SOLUBILITY IN WATER: soluble

VAPOR PRESSURE: 160 mm @ 20°C

ELECTRICAL EQUIPMENT: Class I, Group C

NAME: 2-ETHYLHEXYL ACRYLATE e
SYNONYMS: 2-ethylhexyl-2-propenoate o‘é
FORMULA: CHy=CHCO,CH,CH (CyH;)C Hy

NFPA 30/OSHA CLASSIFICATION: IIIA

DOT CLASS: N/A

ID NO.: N/A

CAS NO.: 103-11-7

MOL. WT.: 184.3
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STATEMENT OF HAZARDS: Combustible liquid. Thermally
unstable. Polymerizes when exposed to heat. Peroxides or
other initiators may cause polymerization. Moderate health
hazard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Use water spray to
cool and disperse vapors, protect personnel. Control runoff
and isolate discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, foam, or carbon dioxide. Use water spray to keep fire-
exposed containers cool. Water or foam may cause frothing.
Fight fire from protected location or maximum possible
distance.

HEALTH HAZARDS: Moderate health hazard. May be harm-
fulif inhaled. Irritating to skin, eyes, and respiratory system.
Skin sensitizer. May cause severe allergic reaction.

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
Closed containers may rupture violently when heated.

FLASH POINT: 180°F (82°C) (oc)
FLAMMABLE LIMITS: LOWER: 0.7% UPPER: 8.2%

INSTABILITY AND REACTIVITY HAZARDS: Hazardous po-
lymerization may occur. Polymerization may be caused by
elevated temperature, oxidizers, peroxides. Usually contains
inhibitors to prevent polymerization. Material will react with
strong acids and alkalies.

STORAGE RECOMMENDATIONS: Separate from heat, oxi-
dizers, and sunlight. Store in a cool, dry, well-ventilated
location. Outside or detached storage is preferred.

USUAL SHIPPING CONTAINERS: Bottles, cans, drums, and
tank trucks or tank cars.

PHYSICAL PROPERTIES: Clear, colorless liquid with ‘strong,
acrid, musty odor.

MELTING POINT: —130°F (—90°C)
BOILING POINT: 363°F (184°C)

SPECIFIC GRAVITY: 0.88

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: 0.14 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: ETHYL METHYL ETHER o

SYNONYMS: ethoxymethane; methoxyethane; 0‘0
methyl ethyl ether

FORMULA: CH30C,Hjy

NFPA 30/OSHA CLASSIFICATION: IA
DOT CLASS: Class 2.1, Flammable gas
SHIPPING LABEL: FLAMMABLE GAS
ID NO.: UN 1039

CAS NO.: 540-67-0

MOL. WT.: 60.1
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STATEMENT OF HAZARDS: Flammable gas. May accumu-
late static electricity. Previously opened containers may con-
tain dangerous explosive peroxides. Slight health hazard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Eliminate all ignition
sources. Use water spray to cool and disperse vapors, protect
personnel, and dilute spills to form nonflammable mixtures.
Approach release from upwind.

FIRE FIGHTING PROCEDURES: Use water spray to keep
fire-exposed containers cool. Use water spray, dry chemical,
“alcohol resistant” foam, or carbon dioxide. Solid water
streams may spread fire.

HEALTH HAZARDS: Slight health hazard. Inhalation causes
anesthesia, nausea, headache, dizziness, and irritation of
eyes, skin, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Flammable gas. Volatile
flammable liquid below room temperature. Vapors are heav-
ier than air and may travel to a source of ignition and flash
back. Ether tends to form unstable, explosive peroxides on
standing in presence of air.

FLASH POINT: —35°F (—37°C)
AUTOIGNITION TEMPERATURE: 374°F (190°C)
FLAMMABLE LIMITS: LOWER: 2% UPPER: 10.1%

INSTABILITY AND REACTIVITY HAZARDS: Peroxide for-
mation is likely to occur when ether containers have been
opened and remain in storage for more than six months.

STORAGE RECOMMENDATIONS: Outside or detached
storage is preferred. Inside storage should be in a standard
flammable liquids' storage warehouse, room, or cabinet.
Avoid sunlight.

USUAL SHIPPING CONTAINERS: Bottles, cans, or drums.

PHYSICAL PROPERTIES: Clear gas with sweet anesthetic
odor.

BOILING POINT: 51°F (11°C)

SPECIFIC GRAVITY: 0.70

SOLUBILITY IN WATER: soluble

VAPOR DENSITY: 2.07

ELECTRICAL EQUIPMENT: Class I, Group C

NAME: ETHYL NITRITE solutions

SYNONYMS: nitrous acid ethyl ester; nitrous ether e‘e
FORMULA: C,H;ONO

NFPA 30/0OSHA CLASSIFICATION: IA

DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID and POISON
ID NO.: UN 1194

CAS NO.: 109-95-5

MOL. WT.: 75.1

STATEMENT OF HAZARDS: Flammable liquid. Thermally
unstable. Decomposes explosively at 194°F (90°C). Corro-
sive.
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EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL. OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak, if this can be done without
undue risk. Use appropriate foam to blanket release and
suppress vapors. Absorb in noncombustible material for
proper disposal.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, foam, or carbon dioxide. Use water spray to keep fire-
exposed containers cool. Fight fire from protected location
or maximum possible distance.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if absorbed through skin or inhaled.
Symptoms of overexposure include methemoglobinemia,
narcosis, and hypotension.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Ex-
plodes when heated above 194°F (90°C). Air or oxygen
is not required for decomposition. Closed containers may
rupture violently when heated.

FLASH POINT: —31°F (—35°C)
AUTOIGNITION TEMPERATURE: 194°F (90°C)
FLAMMABLE LIMITS: LOWER: 3% UPPER: >50%

INSTABILITY AND REACTIVITY HAZARDS: Decomposes
with air, light, or moisture.

STORAGE RECOMMENDATIONS: Store away from heat, ox-
idizers, and sunlight. Must be stored in a dry location. Out-
side or detached storage is preferred.

USUAL SHIPPING CONTAINERS: Bottles or carboys packed
in insulating material.

PHYSICAL PROPERTIES: Colorless to yellow liquid.: Ether
odor. Burning, sweet taste.

BOILING POINT: 63°F (17°C)

SPECIFIC GRAVITY: 0.90

SOLUBILITY IN WATER: not soluble (decomposes)
VAPOR DENSITY: 2.59

ELECTRICAL EQUIPMENT: Class I, Group C

NAME: ETHYLTRICHLOROSILANE 6
SYNONYMS: ethyl silicon trichloride; trichloro %@

ethenylsilane; trichloroethylsilane
FORMULA: CoH;SiCly
NFPA 30/0OSHA CLASSIFICATION: IB
DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID and CORROSIVE
ID NO.: UN 1196
CAS NO.: 115-21-9
MOL. WT.: 163.5

STATEMENT OF HAZARDS: Corrosive and flammable lig-
uid. Water reactive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak, if this can be done without
undue risk. Use water spray to cool and disperse vapors and
protect personnel. Control runoff and isolate discharged
material for proper disposal.

FIRE FIGHTING PROCEDURES: Use dry chemical, “alcohol
resistant” foam, carbon dioxide. Use water spray to keep
fire-exposed containers cool. Approach fire from upwind to
avoid hazardous vapors and toxic decomposition products.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if absorbed through skin or inhaled.
Irritating to skin, eyes, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Evolves hydrogen and may ignite
on contact with base. Combustion by-products include hy-
drogen chloride, other irritants, and toxic gases.

FLASH POINT: 64°F (18°C) (oc)

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
water to produce hydrogen chloride. Reacts violently with
a broad range of materials.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acids, alkalies, oxidizing
materials, and water. Outside or detached storage is pre-
ferred.

USUAL ~ SHIPPING CONTAINERS: Glass bottle inside
wooden box. Metal cans, pails, drums. Packaged under ni-
trogen gas.

PHYSICAL PROPERTIES: Colorless liquid. Acrid odor.
MELTING POINT: —158°F (—106°C)

BOILING POINT: 208°F-(98°C)

SPECIFIC GRAVITY: 1.24

SOLUBILITY IN WATER: not soluble (decomposes)
ELECTRICAL EQUIPMENT: Class I, Group C

NAME: FLUOBORIC ACID o

SYNONYMS: borofluoric acid; fluoroboric acid; hy- %0
droborofluoric acid; hydrofluoboric acid; tetraflu-
oroborate; tetrafluoroboric acid

FORMULA: HBF,

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 8, Corrosive material
SHIPPING LABEL: CORROSIVE

ID NO.: UN 1775

CAS NO.: 16872-11-0

MOL. WT.: 87.8

STATEMENT OF HAZARDS: Corrosive liquid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Approach release from
upwind. Control runoff and isolate discharged material for
proper disposal.
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FIRE FIGHTING PROCEDURES: Use appropriate extin-
guishing agent for surrounding fire. Use water spray to keep
fire-exposed containers cool.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if absorbed through skin or inhaled.

FIRE AND EXPLOSION HAZARDS: Not combustible, but
material reacts with active metals, releasing flammable hy-
drogen gas.

INSTABILITY AND REACTIVITY HAZARDS: Reacts with ac-
tive metals and alkalies to release flammable hydrogen gas.

STORAGE RECOMMENDATIONS: Separate from active
metals and alkalies. Outside or detached storage is pre-
ferred. Store in a cool, dry, well-ventilated location.

USUAL SHIPPING CONTAINERS: Stainless steel cylinders.

PHYSICAL PROPERTIES: Colorless liquid. Properties shown
are for 50% water solution

BOILING POINT: 266°F (130°C) (decomposes)
SPECIFIC GRAVITY: 1.37

SOLUBILITY IN WATER: soluble

VAPOR PRESSURE: 5 to 10 mm Hg @ 20°C

NAME: FLUORINE, compressed 0
FORMULA: F, QQQ
NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 2.3, Poisonous gas

SHIPPING LABEL: POISON GAS and OXIDIZER

ID NO.: UN 1045

CAS NO.: 7782-41-4

MOL. WT.: 38.0

STATEMENT OF HAZARDS: Severe health hazard. Corrosive
gas. Very strong oxidizer. Water reactive. Reacts vigorously
with most oxidizable materials.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Keep water away from re-
lease. Approach release from upwind. Stop or control the
leak, if this can be done without undue risk. Control runoff
and isolate discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Use water spray to keep
fire-exposed containers cool. Extinguish associated fire
using agent suitable for surrounding fire.

HEALTH HAZARDS: Severe health hazard. May be fatal if
inhaled. Corrosive. Causes severe eye and skin burns. Irritat-
ing skin, eyes, and respiratory system. May cause respiratory
paralysis.

FIRE AND EXPLOSION HAZARDS: Very strong oxidizer. Re-
acts violently with combustibles, causing fire or explosion.

Combustion may produce irritants and toxic gases. Closed
containers may rupture violently when heated.

INSTABILITY AND REACTIVITY HAZARDS: Strong oxi-
dizer. Reacts with every known element except helium,
neon, and argon. Reacts with all materials except for some
Teflons and some metals at low temperatures. Water reac-
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tive. Reacts with water to form hydrogen fluoride and oxy-
gen.

STORAGE RECOMMENDATIONS: Store in cool, dry, well-
ventilated location. Outside or detached storage is pre-
ferred. Isolate from all other storage.

USUAL SHIPPING CONTAINERS: Shipped in special steel
cylinders.

PHYSICAL PROPERTIES: Pale-yellow gas with sharp, pun-
gent odor.

MELTING POINT: —363°F (—219°C)
BOILING POINT: —307°F (—188°C)
SPECIFIC GRAVITY: 1.69 (liquid)
SOLUBILITY IN WATER: reacts with water
VAPOR DENSITY: 1.31

NAME: FORMALDEHYDE, solutions e e
FORMALDEHYDE, solutions, flammable

SYNONYMS: formalin; formic aldehyde; g
methanal; methyl aldehyde; methylene solutions 11;‘)';:{3;‘2‘:
oxide; oxymethylene

FORMULA: HCHO

NFPA 30/OSHA CLASSIFICATION: IIIA
DOT CLASS: Class 9 (no label required)
Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID
ID NO.: UN 2209 (Class 9)

UN 1198 (Class 3)

CAS NO.: 50-00-0

MOL. WT.: :30.0

STATEMENT OF HAZARDS: Flammable gas or combustible
solutions. Corrosive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Approach release from up-
wind. Use water spray to cool and disperse vapors, protect
personnel, and dilute spills to form nonflammable mixtures.
Stop or control the leak, if this can be done without undue
risk. Control runoff and isolate discharged material for
proper disposal.

FIRE FIGHTING PROCEDURES: Approach fire from upwind
to avoid hazardous vapors and toxic decomposition prod-
ucts. Use water spray, dry chemical, “alcohol resistant”
foam, or carbon dioxide.

HEALTH HAZARDS: Liquid is corrosive. Causes severe eye
and skin burns. Vapor is irritating to eye, skin, and respira-
tory system.

FIRE AND EXPLOSION HAZARDS: Solutions of formalde-
hyde in water are considered combustible as the flammable
vapors escape and form explosive mixtures with air over a
wide range.

For aqueous solutions 37 to 56% formaldehyde by weight:
FLASH POINT: 140 to 181°F (60 to 83°C)
AUTOIGNITION TEMPERATURE: 806°F (430°C)
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For gas: 572°F (300°C)
FLAMMABLE LIMITS: LOWER: 7.0% UPPER: 73.0%

INSTABILITY AND REACTIVITY HAZARDS: Reacts with al-
kalies, amines, acids, and oxidizing materials. Some mono-
mers are reactive with formaldehyde.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Special temperature control may be re-
quired. Separate from oxidizing materials, alkalies, acids,
amines.

USUAL SHIPPING CONTAINERS: Bottles, carboys; tanks on
trucks, rail cars, barges.

PHYSICAL PROPERTIES: Colorless gas with highly irritating
odor. Commercially available in aqueous solutions 37 to
56% formaldehyde by weight. Methyl alcohol may be pres-
ent up to 15 to inhibit polymerization.

MELTING POINT: —134°F (—92°C)

BOILING POINT: —6°F (—21°C)

SPECIFIC GRAVITY: 0.82 @ —21°C

SOLUBILITY IN WATER: soluble

VAPOR DENSITY: 1.03

VAPOR PRESSURE: gas

For aqueous solutions: 206 to 212°F (96.7 to 100°C)
VAPOR PRESSURE: 17 to 20 mm Hg @ 25°C (77°F)
ELECTRICAL EQUIPMENT: Class I, Group B

NAME: FORMIC ACID o
SYNONYMS: methanoic acid 6‘0
FORMULA: HCOOH

NFPA 30/0OSHA CLASSIFICATION: 1I

DOT CLASS: Class 8, Corrosive material

SHIPPING LABEL: CORROSIVE

ID NO.: UN 1779

CAS NO.: 64-18-6

MOL. WT.: 46.0

STATEMENT OF HAZARDS: Corrosive and combustible lig-
uid. Reacts with oxidizing materials.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Use water spray to cool and
disperse vapors and protect personnel. Control runoff and
isolate discharged material for proper disposal. Neutralize
spill and washings with soda ash or lime.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, “alcohol resistant” foam, or carbon dioxide. Use water
spray to keep fire-exposed containers cool.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if inhaled. Inhalation causes damage
to nasal and respiratory passages.

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
Combustion may produce irritants and toxic gases.

FLASH POINT: 122°F (50°C) (90% aqueous solution)
AUTOIGNITION TEMPERATURE: 813°F (601°C)

FLAMMABLE LIMITS: LOWER: 18% UPPER: 57% (90%

aqueous solution)

INSTABILITY AND REACTIVITY HAZARDS: May react with
alkalies and oxidizing materials such as peroxides, nitric
acid, and chromic acid. Formic acid decomposes slowly
during storage and more rapidly under fire conditions,
forming carbon monoxide.

STORAGE RECOMMENDATIONS: Store in a dry, well-venti-
lated place. Separate from oxidizing materials and alkaline
substances.

USUAL SHIPPING CONTAINERS: Glass bottles, carboys,
lined drums and tankers.

PHYSICAL PROPERTIES: Colorless fuming liquid with pun-
gent penetrating odor. Miscible with water. Usually available
as 90% aqueous solutions.

MELTING POINT: 47°F (9°C)

BOILING POINT: 213°F (101°C)

SPECIFIC GRAVITY: 1.22

SOLUBILITY IN WATER: soluble

VAPOR PRESSURE: 22 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: FURFURAL

SYNONYMS: fural; 2-furaldehyde; furfuraldehyde;
furfurol

FORMULA: C,H;OCHO

NFPA 30/0OSHA CLASSIFICATION: IITA

DOT CLASS: Class 3, Flammable and combustible liquid

SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 1199

CAS NO.: 198-01-1

MOL. WT.: 96.1

STATEMENT OF HAZARDS: Serious health hazard. Combus-
tible liquid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Use water spray to
cool and disperse vapors and protect personnel. Control
runoff and isolate discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, “alcohol resistant” foam, or carbon dioxide. Use water
spray to keep fire-exposed containers cool.

HEALTH HAZARDS: Serious health hazard. May be harmful
if absorbed through skin or inhaled. Irritating to eyes, skin,
and respiratory system.

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
Combustion may produce irritants and toxic gases.

FLASH POINT: 140°F (60°C)
AUTOIGNITION TEMPERATURE: 601°F (316°C)
FLAMMABLE LIMITS: LOWER: 2.1% UPPER: 19.3%

o
&
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INSTABILITY AND REACTIVITY HAZARDS: Polymerization
may occur on contact with strong acids or strong alkalies.
Reacts with oxidizing materials.

STORAGE RECOMMENDATIONS: Store in cool, dry, well-
ventilated location. Separate from strong oxidizing materi-
als, strong alkalies, and strong acids. Outside or detached
storage is preferred.

USUAL SHIPPING CONTAINERS: Bottles, drums, tank cars,
and tank trucks.

PHYSICAL PROPERTIES: Colorless to light-brown liquid
with odor of almonds.

MELTING POINT: —38°F (—39°C)

BOILING POINT: 323°F (162°C)

SPECIFIC GRAVITY: 1.16

SOLUBILITY IN WATER: partly soluble
VAPOR PRESSURE: 2 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group C

NAME: GALLIUM ARSENIDE 0

SYNONYMS: gallium monoarsenide 6@9

FORMULA: GaAs

NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: N/A

ID NO.: N/A

CAS NO.: 1303-00-0

MOL. WT.: 144.6

STATEMENT OF HAZARDS: Serious health hazard. Combus-
tible solid. Combustion by-products may include fumes of
gallium, arsenic, and arsine. Water reactive.

EMERGENCY RESPONSE PERSONAL  PROTECTIVE

EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Keep water away from re-
lease. Absorb in noncombustible material for proper dis-
posal. Prompt cleanup and removal are necessary.

FIRE FIGHTING PROCEDURES: Extinguish fire using agent
suitable for surrounding fire. Use approved Class D extin-
guishers or smother with dry sand, dry clay, or dry ground
limestone. DO NOT use carbon dioxide or halogenated
extinguishing agents. DO NOT use water; violent reaction
may result. Explosive decomposition may occur under fire
conditions. Fight fire from protected location or maximum
possible distance.

HEALTH HAZARDS: Serious health hazard. May be harmful
if absorbed through skin or inhaled. May cause pulmonary
edema. Irritating to skin, eyes, and respiratory system. Gal-
lium exposure results in metallic taste and dermatitis. Com-
bustion by-products may include fumes of gallium, arsenic,
and arsine.

FIRE AND EXPLOSION HAZARDS: Combustible solid. Com-
bustion may produce irritants; fumes of gallium, arsenic,
and flammable arsine gas; and other toxic gases. Closed
containers may rupture violently when heated.

INSTABILITY AND REACTIVITY HAZARDS: Water reactive.
Reacts with steam and acids to produce flammable arsine

gas.
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STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Isolate from water and acids. Outside
or detached storage is preferred.

USUAL SHIPPING CONTAINERS: Metal cans, pails, drums.

PHYSICAL PROPERTIES: Dark gray crystals with metallic
sheen. May have odor of garlic if moist.

MELTING POINT: 2260°F (1238°C)
SPECIFIC GRAVITY: 5.31
SOLUBILITY IN WATER: not soluble (decomposes)

NAME: GALLIUM PHOSPHIDE 6
FORMULA: GaP 9@9
NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: N/A

ID NO.: N/A

CAS NO.: 12063-98-8

MOL. WT.: 100.7

STATEMENT OF HAZARDS: Serious health hazard. Liber-

ates pyrophoric phosphine gas, a severe health hazard, if
exposed to water.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Keep water away from re-
lease. Absorb in noncombustible material for proper dis-
posal. Prompt cleanup and removal are necessary.

FIRE FIGHTING PROCEDURES: Use approved Class D ex-
tinguishers or smother with dry sand, dry clay, or dry ground
limestone. DO NOT use carbon dioxide or halogenated
extinguishing agents. DO NOT use water. Violent reaction
may result. Where access to the area is strictly controlled,
it may be best to'allow the release to burn.

HEALTH HAZARDS: Serious health hazard. May be harmful
if inhaled. Irritating to respiratory system. Symptoms of
exposure to gallium include metallic taste, dermatitis, nau-
sea, and vomiting.

FIRE AND EXPLOSION HAZARDS: On contact with water,
generates phosphine gas, which is pyrophoric; ignites spon-
taneously on exposure to air. Combustion may produce
irritants and toxic gases.

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
water and acids, releasing toxic, pyrophoric phosphine.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Isolate from water and acids. Outside
or detached storage is preferred.

USUAL SHIPPING CONTAINERS: Metal cans, pails, drums.

PHYSICAL PROPERTIES: Translucent, amber-colored crys-
tals. May have odor of rotten fish if moist.

MELTING POINT: 2669°F (1465°C)
SOLUBILITY IN WATER: not soluble (decomposes)

NAME: GALLIUM TRICHLORIDE 0
SYNONYMS: gallium (3+) chloride %0
FORMULA: GaClg
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NFPA 30/0OSHA CLASSIFICATION:
DOT CLASS: N/A

ID NO.: N/A

CAS NO.: 13450-90-3

MOL. WT.: 176.1

STATEMENT OF HAZARDS: Corrosive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Approach release from up-
wind. Shovel into suitable dry container.

FIRE FIGHTING PROCEDURES: Extinguish fire using agent
suitable for surrounding fire. Approach fire from upwind to
avoid hazardous vapors and toxic decomposition products.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if inhaled. Irritating to skin, eyes,
and respiratory system. Gallium exposure results in metallic
taste, dermatitis, nausea, and vomiting.

FIRE AND EXPLOSION HAZARDS: Not combustible, but if
involved in a fire decomposes to produce toxic gallium
fumes and hydrogen chloride.

INSTABILITY AND REACTIVITY HAZARDS: May react with
alkali metals, water.

STORAGE RECOMMENDATIONS: Keep in a cool, dry, well-
ventilated location. Separate from alkali metals, haloge-
nated compounds, water.

USUAL SHIPPING CONTAINERS: Bottles or metal can
packed in insulating material. Metal cans, pails, drums.

PHYSICAL PROPERTIES: Colorless to white crystals, may
emit acrid odor in moist air.

MELTING POINT: 172°F (78°C)

BOILING POINT: 394°F (201°C)

SPECIFIC GRAVITY: 2.47

SOLUBILITY IN WATER: not soluble (decomposes)

NAME: GERMANE 0
SYNONYMS: germanium tetrahydride; %@
monogermane

FORMULA: GeH,

NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 2.3, Poisonous gas

SHIPPING LABEL: POISON GAS and FLAMMABLE GAS
ID NO.: UN 2192

CAS NO.: 7782-65-2

MOL. WT.: 76.6

STATEMENT OF HAZARDS: Pyrophoric. Severe health haz-
ard. Flammable gas. May decompose explosively at elevated
temperature. May propagate a decomposition flame in the
absence of air.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL. OR LEAK PROCEDURES: Keep water away from re-
lease. Stop or control the leak, if this can be done without

undue risk. Use water spray to cool and disperse vapors and
protect personnel. Releases may ignite spontaneously.

FIRE FIGHTING PROCEDURES: Stop flow of gas before ex-
tinguishing fire. Use dry chemical, foam, carbon dioxide, or
water spray. Use water spray to keep fire-exposed containers
cool. Explosive decomposition may occur under fire condi-
tions. Fight fire from protected location or maximum possi-
ble distance. Approach fire from upwind to avoid hazardous
vapors and toxic decomposition products.

HEALTH HAZARDS: Severe health hazard. May be fatal if
inhaled. Symptoms of overexposure include coughing,
wheezing, laryngitis, headache, nausea and vomiting, and
pulmonary edema.

FIRE AND EXPLOSION HAZARDS: Flammable gas. Pyro-
phoric; ignites spontaneously on exposure to air. May evolve
hydrogen and ignite on contact with water. Combustion
may produce irritants and toxic gases. Closed containers
may rupture violently when heated.

INSTABILITYAND REACTIVITYHAZARDS: Reacts violently
with oxidizing materials and halogens. Can decompose ex-
plosively.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from air, oxidizing materials,
and halogens. Outside or detached storage is preferred.

USUAL SHIPPING CONTAINERS: Steel cylinders.
PHYSICAL PROPERTIES: Colorless gas with pungent odor.
MELTING POINT: —265°F (—165°C)

BOILING POINT: —127°F (—89°C)

SPECIFIC GRAVITY: 1.52

SOLUBILITY IN WATER: not soluble

VAPOR DENSITY: 2.64

VAPOR PRESSURE: 76 mm Hg @ 20°C

NAME: HEXAMETHYLDISILAZANE 5
SYNONYMS: HMDS; HMDZ 0‘0
FORMULA: (CHj)4SiNHSi(CHs),

NFPA 30/0SHA CLASSIFICATION: IB

DOT CLASS: N/A

ID NO.: N/A

CAS NO.: 999-97-3

MOL. WT.: 161

STATEMENT OF HAZARDS: Flammable liquid. May accumu-
late static electricity. Slight health hazard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate all ignition:
sources. Stop or control the leak, if this can be done without:
undue risk. Use water spray to cool and disperse vapors and-
protect personnel. Control runoff and isolate dlscharged'
material for proper disposal. :

FIRE FIGHTING PROCEDURES: Use dry chemical, “alcohol
resistant” foam, or carbon dioxide. Use water spray to keep
fire-exposed containers cool. Approach fire from upwind to'
avoid hazardous vapors and toxic decomposition products.
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HEALTH HAZARDS: Slight health hazard. Irritating to skin,
eyes, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Combustion may produce irritants
and toxic gases.

FLASH POINT: 48°F (9°C)
FLAMMABLE LIMITS: LOWER: 0.7% UPPER: 31%

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
mineral acids and water. Products of combustion include
oxides of nitrogen.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acids.

USUAL SHIPPING CONTAINERS: Glass bottles.
PHYSICAL PROPERTIES: Clear liquid, slight amine odor.
MELTING POINT: —94°F (—70°C)

BOILING POINT: 259°F (126°C)

SPECIFIC GRAVITY: 0.77

SOLUBILITY IN WATER: reacts slowly

VAPOR PRESSURE: 23 mm Hg

ELECTRICAL EQUIPMENT: Class I, Group C

NAME: HYDRAZINE, anhydrous 6
SYNONYMS: diamide; diamine; hydrazine base 6‘6
FORMULA: HoNNH,

NFPA 30/OSHA CLASSIFICATION: II

DOT CLASS: Class 3, Flammable and combutible liquid

SHIPPING LABEL: FLAMMABLE LIQUID and POISON and
CORROSIVE

ID NO.: UN 2029
CAS NO.: 302-01-2
MOL. WT.: 32.0

STATEMENT OF HAZARDS: Corrosive and flammable lig-
uid. Rocket fuel. Air or oxygen is not required for decompo-
sition. Thermally wunstable. Decomposes at room
temperature or above depending on surface contacted.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL. OR LEAK PROCEDURES: Eliminate all ignition
sources. Approach release from upwind. Use water spray to
cool and disperse vapors, protect personnel, and dilute spills
to:form nonflammable mixtures. Control runoff and isolate
discharged material for proper disposal.

FIREFIGHTING PROCEDURES: Approach fire from upwind
to ‘avoid hazardous vapors and toxic decomposition prod-
ucts. Fight fire from protected location or maximum possi-
ble distance. Use water spray to keep fire-exposed containers
cool. Use flooding quantities of water as fog or spray. Flood-
ing may be necessary to prevent reignition.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if absorbed through skin or inhaled.
Irritating to skin, eyes, and respiratory system. Delayed ef-
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fects are possible. Skin sensitizer. May cause severe allergic
reaction.

FIRE AND EXPLOSION HAZARDS: Flammable liquid.
Rocket fuel. Flammable over a wide range including 100%
pure material. Air or oxygen is not required for decomposi-
tion. Closed containers may rupture violently when heated.
Thermally unstable. Ignites in air at room temperature on
metal oxide surfaces, and in a wide variety of porous materi-
als, such as cellulosic materials.

FLASH POINT: 100°F (38°C)

AUTOIGNITION TEMPERATURE: 518°F (270°C) on glass
surface. Autoignition temperature may be as low as 74°F
(23°C) depending on surface contacted.

FLAMMABLE LIMITS: LOWER: 2.9% UPPER: 98%

INSTABILITY AND REACTIVITY HAZARDS: Thermally un-
stable. Powerful reducing agent; reacts vigorously with most
oxidizing materials. Strong alkali.

STORAGE RECOMMENDATIONS: Detached storage is pre-
ferred. Inside storage should be in a standard flammable
liquids storage warehouse, room, or cabinet. Provide water
for flushing spills or leaks. Tanks should be located in water-
filled dikes. Separate from acids, oxidizing materials, metal
oxides. Normally stored under nitrogen.

USUAL SHIPPING CONTAINERS: Glass bottles and carboys
in wooden boxes; special cans; drums; tanks on trucks, rail
cars, barges.

PHYSICAL PROPERTIES: Colorless oily liquid, fuming in air.
Hygroscopic. Ammonia-like odor.

MELTING POINT: 36°F (2°C)

BOILING POINT: 236°F (113°C)

SPECIFIC GRAVITY: 1.00

SOLUBILITY IN WATER: soluble

VAPOR PRESSURE: '10. mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group C

NAME: HYDRIODIC ACID, solution o
SYNONYMS: hydrogen iodide solution %0
FORMULA: HI

NFPA 30/0OSHA CLASSIFICATION:
DOT CLASS: Class 8, Corrosive material
SHIPPING LABEL: CORROSIVE

ID NO.: UN 1787

CAS NO.: 10034-85-2

MOL. WT.: 127.9

STATEMENT OF HAZARDS: Corrosive gas in solution (57%
hydrogen iodide).

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Absorb in noncombus-
tible material for proper disposal.

FIRE FIGHTING PROCEDURES: Extinguish fire using agent
suitable for surrounding fire. Use flooding quantities of
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water. Use water spray to keep fire-exposed containers cool.
Approach fire from upwind to avoid hazardous vapors.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if absorbed through skin or inhaled.
Irritating to skin, eyes, and respiratory system. Symptoms
of overexposure include burning, coughing, wheezing, lar-
yngitis, headache, nausea, and vomiting.

FIRE AND EXPLOSION HAZARDS: Not combustible, but if
involved in a fire decomposes to produce irritants and toxic
gases.

INSTABILITY AND REACTIVITY HAZARDS: Strong acid.
Reacts with alkalies and steel.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from alkalies, amines, oxidiz-
ing materials, alkali metals, and steel. Refrigerate at or below
30°F (—1°C).

USUAL SHIPPING CONTAINERS: Glass or polyethylene bot-
tles, carboys, polyethylene-lined drums.

PHYSICAL PROPERTIES: Colorless to yellow/brown liquid.
Acrid odor.

MELTING POINT: —59°F (—51°C)
BOILING POINT: —31°F (—35°C)
SPECIFIC GRAVITY: 2.85 @ 40°C
SOLUBILITY IN WATER: soluble

NAME: HYDROBROMIC ACID solution

SYNONYMS: hydrogen bromide
FORMULA: HBr

NFPA 30/0SHA CLASSIFICATION:
DOT CLASS: Class 8, Corrosive material
SHIPPING LABEL: CORROSIVE

ID NO.: UN 1788

CAS NO.: 10035-10-6

MOL. WT.: 80.91

STATEMENT OF HAZARDS: Corrosive gas in solution.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Absorb in noncombus-
tible material for proper disposal.

FIRE FIGHTING PROCEDURES: Extinguish fire using agent
suitable for surrounding fire. Use flooding quantities of
water. Use water spray to keep fire-exposed containers cool.
Approach fire from upwind to avoid hazardous vapors.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. Toxic. May be harmful if absorbed through skin
or inhaled. Irritating to skin, eyes, and respiratory system.
Symptoms include: burning, wheezing, coughing, laryngi-
tis, headache, nausea, and vomiting.

FIRE AND EXPLOSION HAZARDS: Not combustible, but if
involved in a fire decomposes to produce irritants and toxic
gases.

&

INSTABILITY AND REACTIVITY HAZARDS: Strong acid.
Reacts violently with a broad range of materials, including
most metals.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from alkalies, oxidizing materi-
als, amines, halogens, and metals.

USUAL SHIPPING CONTAINERS: Glass or polyethylene bot-
tles, carboys, polyethylene-lined drums; tanks on trucks, rail
cars, barges.

PHYSICAL PROPERTIES: Colorless to pale yellow to brown
liquid.

MELTING POINT: —127°F (—89°C) (gas)

BOILING POINT: 165°F (74°C) (solution)

SPECIFIC GRAVITY: 3.5 (gas) 2.7 (solution)

SOLUBILITY IN WATER: soluble

NAME: HYDROGEN, refrigerated liquid 0
SYNONYMS: protium %0
FORMULA: H,

NFPA 30/OSHA CLASSIFICATION:
DOT CLASS: Class 2.1, Flammable gas
SHIPPING LABEL: FLAMMABLE GAS
ID NO.: UN 1966 refrigerated liquid
CAS NO.: 1333-74-0

MOL. WT.: 2.0

STATEMENT OF HAZARDS: Liquefied or compressed flam-
mable gas. Low ignition energy. Burns with practically invisi-
ble flame. Reacts vigorously with oxidizers.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL. OR LEAK PROCEDURES: Eliminate all ignition
sources. Approach release from upwind. Stop or control
the leak, if this can be done without undue risk. Use water
spray to disperse vapors and protect personnel.

FIRE FIGHTING PROCEDURES: Approach fire with caution
as high-temperature flame is practically invisible. Stop flow:
of gas before extinguishing fire. Use water spray to keep fire- :
exposed containers cool. Use flooding quantities of water as
fog or spray. '

HEALTH HAZARDS: Contact with liquid will cause frostbitef
or severe burns of the skin. Simple asphyxiant. 1:

FIRE AND EXPLOSION HAZARDS: Liquefied or com-,
pressed flammable gas. Easily ignited over a wide range of
vapor/air concentrations. Rapid propagation of flame or
flashback possible. Burns with practically invisible flame at
3700°F (2038°C), which must be avoided. Flammable or
explosive when mixed with chlorine or other oxidizing ma-
terials. Liquid hydrogen in exposed piping may condense
oxygen out of atmosphere. High pressure releases often
ignite with no apparent source of ignition possibly via static
electricity.

AUTOIGNITION TEMPERATURE: 752°F (400°C)
FLAMMABLE LIMITS: LOWER: 4.0% UPPER: 75.0%
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INSTABILITYAND REACTIVITYHAZARDS: Easily oxidized.
Some steels are susceptible to hydrogen attack or embrittle-
ment at high temperature and pressure.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Outside or detached storage is pre-
ferred. Isolate from oxygen, halogens, other oxidizing mate-
rials.

USUAL SHIPPING CONTAINERS: Cylinders and special
tank cars.

PHYSICAL PROPERTIES: Colorless, odorless gas. Much
lighter than air.

MELTING POINT: —434°F (—259°C)

BOILING POINT: —423°F (—253°C)

SPECIFIC GRAVITY: 0.071

SOLUBILITY IN WATER: not soluble

VAPOR DENSITY: 0.069

VAPOR PRESSURE: gas

ELECTRICAL EQUIPMENT: Class I, Group B

NAME: HYDROGEN CHLORIDE, anhydrous 0
HYDROGEN CHLORIDE, refrigerated liquid 9‘0

FORMULA: HCI

NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 2.3, Poisonous gas

SHIPPING LABEL: POISON GAS and CORROSIVE
ID NO.: UN 1050 anhydrous

UN 2186 refrigerated liquid

CAS NO.: 7647-01-0

MOL. WT.: 36.5

STATEMENT OF HAZARDS: Corrosive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Approach release from up-
wind. Stop or control the leak, if this can be done without
undue risk. Use water fog or spray to knock down and
absorb vapors. Releases may require isolation or evacuation.
Control runoff and isolate discharged material for proper
disposal.

FIRE FIGHTING PROCEDURES: Use water spray to keep
fire-exposed containers cool. Extinguish fire using agent
suitable for surrounding fire.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if inhaled. Irritating to skin, eyes, and
respiratory system. Contact with liquid may cause frostbite.

FIRE AND EXPLOSION HAZARDS: Not combustible. Aque-
ous hydrochloric acid solutions react with most metals,
forming flammable hydrogen gas.

INSTABILITY AND REACTIVITY HAZARDS: Anhydrous hy-
drogen chloride is rapidly absorbed in water to form corro-
sive hydrochloric acid. Aqueous hydrochloric acid solutions
are quite reactive. Reacts vigorously with alkalies and with
many organic materials. Strong oxidizing materials cause
release of chlorine.
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STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from oxidizing materials, or-
ganic materials, and alkalies.

USUAL SHIPPING CONTAINERS: Aqueous solutions in
glass bottles and carboys and in rubber-lined tankers. Anhy-
drous hydrogen chloride in steel cylinders.

PHYSICAL PROPERTIES: Colorless gas with an irritating
pungent odor. Hydrochloric acid solutions are colorless or
slightly yellow with irritating pungent odor; usually fuming.

MELTING POINT: —174°F (—114°C)
BOILING POINT: —121°F (—85°C)
SPECIFIC GRAVITY: 1.19 @ —85°C
SOLUBILITY IN WATER: soluble
VAPOR DENSITY: 1.26

VAPOR PRESSURE: gas

NAME: HYDROGEN CYANIDE, anhydrous, e

stabilized o‘é

HYDROGEN CYANIDE, anhydrous, stabilized
absorbed in a porous inert material

SYNONYMS: formonitrile; hydrocyanic acid; prussic acid
FORMULA: HCN

NFPA 30/0OSHA CLASSIFICATION: TA

DOT CLASS: Class 6.1, Poisonous material

SHIPPING LABEL: POISON and FLAMMABLE LIQUID

ID NO.: UN 1051 (anhydrous)

UN 1614 (absorbed in a porous material)

CAS NO.: 74-90-8

MOIL. WT.: '27.0

STATEMENT OF HAZARDS: Severe health hazard. Flamma-

ble liquid. Low ignition energy. May polymerize violently
after a period of time.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Releases may require isola-
tion or evacuation. Eliminate all ignition sources. Stop or
control the leak, if this can be done without undue risk.
Use vapor-suppressing foam to blanket release.

FIRE FIGHTING PROCEDURES: Fire situations may require
evacuation. Allow burning of material until flow of gas can
be stopped. Use water spray, dry chemical, “alcohol resis-
tant” foam, or carbon dioxide. Water may be ineffective.
Approach fire from upwind. Fight fire from protected loca-
tion or maximum possible distance.

HEALTH HAZARDS: Severe health hazard. May be fatal if
absorbed through skin or inhaled. May cause headache,
nausea, vomiting, paralysis, convulsions, unconsciousness,
death, cyanosis.

FIRE AND EXPLOSION HAZARDS: Flammable liquid.
Burns in air with a blue flame. Closed containers may rup-
ture violently when heated.

FLASH POINT: 0°F (—18°C)
AUTOIGNITION TEMPERATURE: 1004°F (540°C)
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FLAMMABLE LIMITS: LOWER: 5.6% UPPER: 40%

INSTABILITY AND REACTIVITY HAZARDS: May violently
polymerize spontaneously in absence of inhibitors or if im-
pure.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Shelf life not to exceed 90 days or as
otherwise specified by manufacturer.

USUAL SHIPPING CONTAINERS: Steel cylinders from lec-
ture bottle size to tank cars. Also dissolved or absorbed into
water, inert solutions, or other materials.

PHYSICAL PROPERTIES: Colorless gas or liquid. Distinctive
odor of bitter almonds.

MELTING POINT: 7°F (—14°C)

BOILING POINT: 79°F (26°C)

SPECIFIC GRAVITY: 0.69 (liquid)
SOLUBILITY IN WATER: soluble

VAPOR DENSITY: 0.94 (gas)

ELECTRICAL EQUIPMENT: Class I, Group C

NAME: HYDROGEN FLUORIDE, anhydrous

SYNONYMS: anhydrous hydrofluoric acid;
fluohydric acid; HFA; hydrofluoric acid gas

FORMULA: HF

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 8, Corrosive material

SHIPPING LABEL: CORROSIVE and POISON

ID NO.: UN 1052

CAS NO.: 7664-39-3

MOL. WT.: 20.0

STATEMENT OF HAZARDS: Severe thealth hazard. Corro-

sive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Releases may require isola-
tion or evacuation. Stop or control the leak, if this can be
done without undue risk. Use water fog or spray to knock
down and absorb vapors. Absorb in noncombustible mate-
rial for proper disposal.

FIRE FIGHTING PROCEDURES: Extinguish fire sur-
rounding anhydrous hydrogen fluoride containers using
agent suitable for surrounding fire. Water spray is very effec-
tive in absorbing HF fumes escaping from leaking contain-
ers of anhydrous hydrogen fluoride. Use flooding quantities
of water. Use water spray to keep fire-exposed containers
cool. Approach fire from upwind to avoid hazardous vapors.

HEALTH HAZARDS: Severe health hazard. May be fatal if
inhaled. May cause pulmonary edema. Corrosive. Causes
severe eye and skin burns. Contact with dilute solutions
(<20% in water) may produce pain or visible damage; such
as erythema within 24 hours after the exposure.

FIRE AND EXPLOSION HAZARDS: Not combustible, but if
involved in a fire is extremely irritating. Evolves heat when
combined with water.

INSTABILITYAND REACTIVITYHAZARDS: Notcompatible
with most metals, water, and alkali materials. Reacts to form
hydrogen gas on contact with metals. Etches glass.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from silica, incompatible met-
als, concrete, glass, ceramics, and oxidizing materials. Do
not put even dilute solutions in glass containers.

USUAL SHIPPING CONTAINERS: Anhydrous gas is shipped
in steel cylinders; pressurized tanks on trucks, rail cars,
barges. Solutions are shipped in polyethylene, fluorocar-
bon, or wax-lined bottles.

PHYSICAL PROPERTIES: Colorless gas, fumes in air. Irritat-
ing odor.

MELTING POINT: —117°F (—83°C)

BOILING POINT: 67°F (20°C)

SPECIFIC GRAVITY: 0.99

SOLUBILITY IN WATER: soluble

VAPOR DENSITY: 0.69

VAPOR PRESSURE: 760 mm Hg @ 20°C

NAME: HYDROGEN PEROXIDE, aqueous o

solutions (40% to 60%) 9@0

SYNONYMS: hydrogen dioxide; peroxide

FORMULA: H,O,

NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 5.1, Oxidizer

SHIPPING LABEL: OXIDIZER and CORROSIVE

ID NO.: UN 2014

CAS NO.:. 7722-84-1

MOL. WT.: 34.0

STATEMENT OF HAZARDS: Corrosive. Strong oxidizer.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Use water spray to
cool and disperse vapors and protect personnel.

FIRE FIGHTING PROCEDURES: Extinguish fire using agent
suitable for surrounding fire. Use flooding quantities of
water.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. Irritating to skin, eyes, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Strong oxidizer. Not
combustible, but promotes combustion in combination with
combustibles.

INSTABILITY AND REACTIVITY HAZARDS: Reacts with al-
kalies, oxidizable materials, finely divided metals, alcohols,
permanganates. See also NFPA 430, Code for the Storage
of Liquid and Solid Oxidizers.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from alkalies, oxidizable mate-
rials, finely divided metals, alcohols, permanganates. See
also NFPA 430, Code for the Storage of Liquid and Solid
Oxidizers.
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USUAL SHIPPING CONTAINERS: Glass or polyethylene bot-
tles, carboys, polyethylene-lined or aluminum drums with
special vent caps; bulk packaging in aluminum tank trucks
or rail cars and bulk in tank barges.

PHYSICAL PROPERTIES: Colorless liquid, slightly acrid
odor.

BOILING POINT: 226° to 237°F (108° to 114°C) (35 to 50%
solution)

SPECIFIC GRAVITY: 1.13 @ 20°C

SOLUBILITY IN WATER: soluble

VAPOR PRESSURE: 18 to 23 mm Hg (35% to 50% solution)
@ 30°C

NAME: HYDROGEN PEROXIDE, aqueous 0

solutions, stabilized (>60%) 6@@

SYNONYMS: hydrogen dioxide; peroxide

FORMULA: H,0,

NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 5.1, Oxidizer

SHIPPING LABEL: OXIDIZER and CORROSIVE

ID NO.: UN 2015

CAS NO.: 7722-84-1

MOL. WT.: 34.0

STATEMENT OF HAZARDS: Corrosive. Strong oxidizer.

EMERGENCY RESPONSE PERSONAL = PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Use water spray to
cool and disperse vapors and protect personnel.

FIRE FIGHTING PROCEDURES: Extinguish fire using agent
suitable for surrounding fire. Use flooding quantities of
water. Fight fire from protected location or maximum possi-
ble distance.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns.

FIRE AND EXPLOSION HAZARDS: Strong oxidizer. Not
combustible, but promotes combustion in combination with
combustibles. Closed containers may rupture violently when
heated. May cause spontaneous combustion if allowed to
remain in contact with readily oxidizable materials.

INSTABILITYAND REACTIVITYHAZARDS: Reactsviolently
with alkalies, oxidizable materials, finely divided metals, al-
cohols, permanganates. Contaminated hydrogen peroxide
can decompose at a rate that will exceed the venting capabil-
ity of the container. Decomposition can be self-accelerating
and result in explosive rupture of the container.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from alkalies, oxidizable mate-
rials, finely divided metals, alcohols, permanganates. See
also NFPA 430, Code for the Storage of Liquid and Solid
Oxidizers.

USUAL SHIPPING CONTAINERS: Glass or polyethylene bot-
tles, carboys, polyethylene-lined or aluminum drums with
special vent caps; bulk packaging in aluminum tank trucks
or rail cars and bulk in tank barges.

PHYSICAL PROPERTIES: Colorless liquid, slightly acrid
odor.
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BOILING POINT: 258°F (126°C) (70% solution)
SPECIFIC GRAVITY: 1.44 @ 25°C

SOLUBILITY IN WATER: soluble

VAPOR PRESSURE: 8 mm Hg @ 77°F (25°C)

NAME: HYDROGEN SULFIDE, liquefied o
SYNONYMS: hydrosulfuric acid; sulfureted %0
hydrogen

FORMULA: H,S

NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 2.3, Poisonous gas

SHIPPING LABEL: POISON GAS and FLAMMABLE GAS
ID NO.: UN 1053

CAS NO.: 7783-06-4

MOL. WT.: 34.1

STATEMENT OF HAZARDS: Severe health hazard. Flamma-
ble gas. Low ignition energy.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate all ignition
sources. Approach release from upwind. Stop or control
the leak, if this can be done without undue risk. Use water
spray to cool and disperse vapors, protect personnel, and
dilute spills to form nonflammable mixtures. Control runoff
and isolate discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Stop flow of gas before ex-
tinguishing fire. Use water spray, dry chemical, or carbon
dioxide. Use water spray to keep fire-exposed containers
cool.

HEALTH HAZARDS: Severe health hazard. May be fatal if
inhaled. Irritating to eye and respiratory system. The sense
of smell'is immediately lost at concentrations of greater
than 200 ppm.

FIRE AND EXPLOSION HAZARDS: Flammable gas. Forms
explosive mixtures with air over wide range. Combustion
produces irritants and toxic gases, including sulfur dioxide.

AUTOIGNITION TEMPERATURE: 500°F (260°C)
FLAMMABLE LIMITS: LOWER: 4.3% UPPER: 46.0%

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
strong oxidizing materials.

STORAGE RECOMMENDATIONS: Store in cool, dry, well-
ventilated location. Separate from oxidizing materials.

USUAL SHIPPING CONTAINERS: Special steel pressure cyl-
inders. Shipped as a liquid under its own vapor pressure.

PHYSICAL PROPERTIES: Colorless gas with characteristic
odor of rotten eggs.

MELTING POINT: —122°F (—86°C)
BOILING POINT: —76°F (—60°C)
SPECIFIC GRAVITY: 1.54 liquefied
SOLUBILITY IN WATER: soluble

VAPOR DENSITY: 1.18

VAPOR PRESSURE: 14,060 mm Hg @ 20°C
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ELECTRICAL EQUIPMENT: Class I, Group C

NAME: HYDROXYLAMINE 0
SYNONYMS: oxammonium 90@
FORMULA: NH,OH

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: N/A

ID NO.: N/A

CAS NO.: 7803-49-8

MOL. WT.: 33.0

STATEMENT OF HAZARDS: Noncombustible solid that ex-
plodes when heated to 265°F (129°C). Usually stored or
shipped in liquid form as hydroxylamine sulfate or hydroxyl-
amine hydrochloride. It will decompose at high tempera-
tures and, if confined at 284°F (140°C), will explode.
Moderate health hazard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Absorb solutions in non-
combustible material for proper disposal.

FIRE FIGHTING PROCEDURES: Not combustible. Extin-
guish fire using agent suitable for surrounding fire. Fight
fire from protected location or maximum possible distance.
Approach fire from upwind to avoid hazardous vapors and
toxic decomposition products. Explosive ‘decomposition
may occur under fire conditions.

HEALTH HAZARDS: Moderate health hazard. May be harm-
ful if absorbed through skin or inhaled. Irritating to skin,
eyes, and respiratory system.

FIRE AND EXPLOSION HAZARDS: When confined and
heated to 284°F (140°C) or higher may decompose with
explosive force. Closed containers may rupture violently
when heated.

INSTABILITY AND REACTIVITYHAZARDS: Explodeswhen
heated or exposed to open flame. Reacts with oxidizing
materials.

STORAGE RECOMMENDATIONS: Separate from oxidizing
materials. Store in a cool, dry, well-ventilated location. Store
away from heat, oxidizers, and sunlight. Outside or de-
tached storage is preferred.

USUAL SHIPPING CONTAINERS: Lead-lined steel drums.
PHYSICAL PROPERTIES: White crystals or colorless liquid.
MELTING POINT: 93°F (34°C)

BOILING POINT: 158°F (70°C)

SPECIFIC GRAVITY: 1.2

SOLUBILITY IN WATER: soluble

VAPOR PRESSURE: 10 mm Hg @ 47°C

NAME: ISOPHORONE

SYNONYMS: isoacetophorone; 3,5,5-trimethyl-2-
cyclohexene-1-one

FORMULA: C(O)CHC(CH,)CH,C(CH,)oCH,
NFPA 30/0SHA CLASSIFICATION: IIIA

DOT CLASS: N/A
ID NO.: N/A
CAS NO.: 78-59-1
MOL. WT.: 138.2

STATEMENT OF HAZARDS: Moderate health hazard. Com-
bustible liquid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Use water spray to
cool and disperse vapors, protect personnel. Control runoff
and isolate discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Use water spray to keep
fire-exposed containers cool. Use flooding quantities of
water as fog or spray, dry chemical, foam, or carbon dioxide

HEALTH HAZARDS: Moderate health hazard. Irritating to
skin, eyes, and respiratory system. May be harmful ifinhaled.

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
FLASH POINT: 184°F (84°C)

AUTOIGNITION TEMPERATURE: 860°F (460°C)
FLAMMABLE LIMITS: LOWER: 0.8% UPPER: 3.8%
INSTABILITYAND REACTIVITYHAZARDS: Reacts with oxi-

dizing materials, strong alkalies and amines.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Outside or detached storage is pre-
ferred. Separate from oxidizing materials.

USUAL SHIPPING CONTAINERS: Steel drums.

PHYSICAL PROPERTIES: Colorless or pale liquid with a cam-
phorlike odor.

MELTING POINT: 17°F (—8°C)

BOILING POINT: 419°F (215°C)

SPECIFIC GRAVITY: 0.92

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: <1 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: ISOPHORONE DIISOCYANATE

SYNONYMS: 3-isocyanatomethyl-3,5,5-trimethyl %0
cyclohexylisocyanate; isophorone diaminediisocyanate

FORMULA: CH; CH, N=C=0
O=C=N| |CHq4
CHq
NFPA 30/0OSHA CLASSIFICATION: IIIB
DOT CLASS: Class 6.1, Poisonous material
SHIPPING LABEL: KEEP AWAY FROM FOOD
ID NO.: UN 2290
CAS NO.: 4098-71-9
MOL. WT.: 222.3

STATEMENT OF HAZARDS: Moderate health hazard. Com-
bustible liquid. Water reactive. :
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EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Use water spray to cool and
disperse vapors and protect personnel. Control runoff and
isolate discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, foam, or carbon dioxide. Use water spray to keep fire-
exposed containers cool.

HEALTH HAZARDS: Moderate health hazard. May be harm-
ful if absorbed through skin or inhaled. Irritating to skin,
eyes, and upper respiratory system.

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
FLASH POINT: 212°F (100°C)

INSTABILITYAND REACTIVITYHAZARDS: Reactswith sub-
stances containing active hydrogen such as amines, amides,
alcohols, mercaptans, and water.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Outside or detached storage is pre-
ferred. Avoid contact with amines, amides, alcohols, mer-
captans, and water.

PHYSICAL PROPERTIES: Colorless to slightly yellow liquid.
MELTING POINT: —74°F (—60°C)

BOILING POINT: 316°F (158°C)

SPECIFIC GRAVITY: 1.06

SOLUBILITY IN WATER: reacts

VAPOR PRESSURE: 0.0003 mm Hg @ 20°C

NAME: ISOPRENE, inhibited e
SYNONYMS: b-methylbivinyl; 2-methyl-1,3-butadiene 0‘9
FORMULA: CH,=C(CH;3)CH=CH,

NFPA 30/OSHA CLASSIFICATION: IA

DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 1218

CAS NO.: 78-79-5

MOL. WT.: 68.1

STATEMENT OF HAZARDS: Flammable liquid. May poly-
merize explosively. May accumulate static electricity. Toxic.
Slight health hazard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak, if this can be done without
undue risk. Use appropriate foam to blanket release and
suppress vapors. Absorb in noncombustible material for
proper disposal.

FIRE FIGHTING PROCEDURES: Use fine spray or fog to
control fire by preventing its spread and absorbing some
of its heat. Use water spray to keep fire-exposed containers
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cool. Fight fire from protected location or maximum possi-
ble distance.

HEALTH HAZARDS: Slight health hazard. Irritating to skin,
eyes, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. May
polymerize explosively. Closed containers may rupture vio-
lently when heated. Vapors are heavier than air and may
travel to a source of ignition and flash back. Liquid floats
on water and may travel to a source of ignition and spread
fire.

FLASH POINT: —65°F (—54°C)
AUTOIGNITION TEMPERATURE: 428°F (220°C)
FLAMMABLE LIMITS: LOWER: 2% UPPER: 9%

INSTABILITY AND REACTIVITY HAZARDS: May polymer-
ize explosively. Usually contains inhibitors to prevent poly-
merization. Polymerization may be caused by elevated
temperature, oxidizing materials, peroxides, or sunlight.
Uninhibited monomer vapor may form polymer in vents
and other confined spaces.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Outside or detached storage is pre-
ferred. Separate from oxidizing materials.

USUAL SHIPPING CONTAINERS: Metal cans, pails, drums.
Tanks on trucks, rail cars, barges.

PHYSICAL PROPERTIES: Colorless, watery liquid. Mild odor.
MELTING POINT: —231°F (—146°C)

BOILING POINT: 93°F (34°C)

SPECIFIC GRAVITY: 0.68

SOLUBILITY IN WATER: not soluble

VAPOR DENSITY: 2:35

VAPOR PRESSURE: 400 mm Hg @ 15°C

ELECTRICAL EQUIPMENT: Class I, Group D

NAME: ISOPROPYLAMINE

SYNONYMS: 2-aminopropane; monoisopropylam-

ine; 2-propanamine
FORMULA: (CH;),CHNH,
NFPA 30/OSHA CLASSIFICATION: 1A
DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID
ID NO.: UN 1221
CAS NO.: 75-31-0
MOL. WT.: 59.1
STATEMENT OF HAZARDS: Flammable liquid. Corrosive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILLL. OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak, if this can be done without
undue risk. Use water spray to cool and disperse vapors,
protect personnel, and dilute spills to form nonflammable
mixtures. Absorb in noncombustible material for proper
disposal.
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FIRE FIGHTING PROCEDURES: Use dry chemical, “alcohol
resistant” foam, carbon dioxide, or water spray. Water may
be ineffective. Use water spray to keep fire-exposed contain-
ers cool. Approach fire from upwind to avoid hazardous
vapors and toxic decomposition products.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if absorbed through skin or inhaled.
Irritating to skin, eyes, and respiratory system. May cause
pulmonary edema.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Combustion by-products include
oxides of nitrogen.

FLASH POINT: —15°F (—26°C) (oc)
AUTOIGNITION TEMPERATURE: 756°F (402°C)
FLAMMABLE LIMITS: LOWER: 2.0% UPPER: 10.4%

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
acids, aldehydes, ketones, epoxides, and oxidizing agents.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from strong acids, oxidizing
materials.

USUAL SHIPPING CONTAINERS: Metal cans, pails, drums;
tanks on trucks, rail cars, barges.

PHYSICAL PROPERTIES: Colorless liquid with strong ammo-
nia odor.

MELTING POINT: —150°F (—101°C)
BOILING POINT: 93°F (34°C)

SPECIFIC GRAVITY: 0.69

SOLUBILITY IN WATER: soluble

VAPOR DENSITY: 2.04

VAPOR PRESSURE: 478 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: ISOPROPYL FORMATE

DOT SHIPPING NAME: PROPYL FORMATES
(Class 3, UN 1281)

SYNONYMS: formic acid isopropyl ester
FORMULA: HCO,CH(CH3y)q

NFPA 30/OSHA CLASSIFICATION: 1B
DOT CLASS: N/A

ID NO.: N/A

CAS NO.: 625-55-8

MOL. WT.: 88.1

STATEMENT OF HAZARDS: Flammable liquid. Moderate
health hazard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILLL. OR LEAK PROCEDURES: Eliminate all ignition
sources. Use water spray to cool and disperse vapors and
protect personnel. Absorb in noncombustible material for
proper disposal.

E

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, “alcohol resistant” foam, or carbon dioxide. Water may
be ineffective. Use water spray to keep fire-exposed contain-
ers cool. Approach fire from upwind to avoid hazardous
vapors and toxic decomposition products.

HEALTH HAZARDS: Moderate health hazard. May be harm-
fulif absorbed through skin or inhaled. Symptoms of overex-
posure include dizziness and suffocation. Produces formic
acid on contact with water, causing painful burning of skin
and mucous membranes.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Combustion may produce irritants
and toxic gases.

FLASH POINT: 22°F (—6°C)
AUTOIGNITION TEMPERATURE: 813°F (434°C)

INSTABILITY AND REACTIVITY HAZARDS: Gradually de-
composed by water into formic acid and isopropyl alcohol.
Reacts with oxidizing materials.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from strong acids and alkalies,
oxidizing materials. Outside or detached storage is pre-
ferred.

USUAL SHIPPING CONTAINERS: Bottles packed in insulat-
ing material. Metal cans, pails, drums. Tanks on trucks, rail
cars, barges.

PHYSICAL PROPERTIES: Colorless liquid. Pleasant odor.
BOILING POINT: 155°F (68°C)

SPECIFIC GRAVITY: 0.87

SOLUBILITY IN WATER: not soluble (decomposes)
VAPOR PRESSURE: 100 mm Hg @ 18°C

ELECTRICAL EQUIPMENT: Class I, Group D

NAME: LITHICM o
FORMULA: Li 6@9
NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 4.3, Dangerous when wet material
SHIPPING LABEL: DANGEROUS WHEN WET

ID NO.: UN 1415

CAS NO.: 7439-93-2

MOL. WT.: 6.9

STATEMENT OF HAZARDS: Corrosive and flammable solid.
Water reactive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate all ignition
sources. Keep water away from release. Shovel into suitable
dry container.

FIRE FIGHTING PROCEDURES: Use approved Class D ex-
tinguishers or smother with dry sand, dry clay, or dry ground
limestone. DO NOT use carbon dioxide or halogenated
extinguishing agents. DO NOT use water. Violent reaction
may result.

1994 Edition, Amended 2001



49-92 HAZARDOUS CHEMICALS DATA

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns.

FIRE AND EXPLOSION HAZARDS: Flammable solid.
Evolves hydrogen and ignites on contact with water. Com-
bustion may produce irritants and toxic gases.

AUTOIGNITION TEMPERATURE: 354°F (179°C)

INSTABILITYAND REACTIVITYHAZARDS: Reactsviolently
with a broad range of materials, including water.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from water.

USUAL SHIPPING CONTAINERS: Hermetically sealed can
inside wooden box. Metal cans, pails, drums. Packaged
under inert gas, mineral oil, or kerosene.

PHYSICAL PROPERTIES: Silvery-white metal; becomes yel-
low with exposure to air.

MELTING POINT: 357°F (181°C)
BOILING POINT: 2448°F (1342°C)
SPECIFIC GRAVITY: 0.53
SOLUBILITY IN WATER: decomposes
VAPOR PRESSURE: 1 mm Hg @ 723°C

NAME: LITHIUM ALUMINUM HYDRIDE

SYNONYMS: aluminum lithium hydride; LAH;
lithium tetrahydroaluminate

FORMULA: LiAlH,

NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 4.3, Dangerous when wet material
SHIPPING LABEL: DANGEROUS WHEN WET

ID NO.: UN 1410

CAS NO.: 1302-30-3

MOL. WT.: 37.9

STATEMENT OF HAZARDS: Corrosive and flammable solid.
Water reactive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Keep water away from re-
lease. Shovel into suitable dry container.

FIRE FIGHTING PROCEDURES: Use approved Class D ex-
tinguishers or smother with dry sand, dry clay, or dry ground
limestone. DO NOT use carbon dioxide or halogenated
extinguishing agents. DO NOT use water. Violent reaction
may result.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if inhaled. Irritating to skin, eyes,
and respiratory system. Symptoms of overexposure include
spasms, inflammation and edema of larynx and bronchi,
pulmonary edema, coughing, wheezing, laryngitis, nausea,
and vomiting.

FIRE AND EXPLOSION HAZARDS: Flammable solid.
Evolves hydrogen and ignites on contact with water. Decom-
position begins at 257°F (125°C) and releases heat. Combus-
tion may produce irritants and toxic gases.

X
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INSTABILITYAND REACTIVITYHAZARDS: Reactsviolently
with a broad range of materials, including water.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from ketones, aldehydes, ni-
trogenous organic compounds.

USUAL SHIPPING CONTAINERS: Glass bottles or metal
cans inside wooden box. Packaged under nitrogen or argon
gas.

PHYSICAL PROPERTIES: White crystalline powder.
MELTING POINT: 257°F (125°C) (decomposes)

BOILING POINT: decomposes

SPECIFIC GRAVITY: 0.92

SOLUBILITY IN WATER: decomposes

ELECTRICAL EQUIPMENT: Class II, Group Undesignated

NAME: LITHIUM HYDRIDE e
SYNONYMS: lithium monohydride 0@9
FORMULA: LiH

NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 4.3, Dangerous when wet material
SHIPPING LABEL: DANGEROUS WHEN WET

ID NO.: UN 1414

CAS NO.: 7580-67-8

MOL: WT.: 7.9

STATEMENT OF HAZARDS: Corrosive and flammable solid.
Water reactive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Keep water away from re-
lease. Shovel into suitable dry container.

FIRE FIGHTING PROCEDURES: Use approved Class D ex-
tinguishers or smother with dry sand, dry clay, or dry ground
limestone. DO NOT use carbon dioxide or halogenated
extinguishing agents. DO NOT use water. Violent reaction
may result.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if inhaled. Symptoms of overexpo-
sure include nausea, muscular twitches, mental confusion,
blurred vision.

FIRE AND EXPLOSION HAZARDS: Flammable solid.
Evolves hydrogen and ignites on contact with water. Dust/
air mixtures may explode. Combustion may produce irri-
tants and toxic gases.

INSTABILITY AND REACTIVITY HAZARDS: Thermally un-
stable. Decomposes at 1009°F (400°C). Reacts violently with
a broad range of materials, including water.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Must be stored in a dry location. Imme-
diately remove and properly dispose of any spilled material.

USUAL SHIPPING CONTAINERS: Metal can inside wooden
box or fiber drums. Packaged under argon or nitrogen gas.

PHYSICAL PROPERTIES: Gray cubic crystals that darken rap-
idly on exposure to light. Odorless.
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MELTING POINT: 1256°F (680°C)

BOILING POINT: decomposes

SPECIFIC GRAVITY: 0.82

SOLUBILITY IN WATER: decomposes

VAPOR PRESSURE: 0 mm Hg @ 20°C

ELECTRICAL EQUIPMENT: Class II, Group Undesignated

NAME: MAGNESIUM 0
MAGNESIUM ALLOYS OO
with more than 50 percent magnesium in pellets, ‘
turnings, or ribbons

FORMULA: Mg

NFPA 30/0OSHA CLASSIFICATION:
DOT CLASS: Class 4.1, Flammable solid
SHIPPING LABEL: FLAMMABLE SOLID
ID NO.: UN 1869

CAS NO.: 7439954

MOL. WT.: 24.3

STATEMENT OF HAZARDS: Fine powder, thin sheets, chips,
and turnings are easily ignited and burn with intense heat
and brilliant white flame.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and. positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate all ignition
sources. Shovel into suitable dry container.

FIRE FIGHTING PROCEDURES: Use approved Class D ex-
tinguishers or smother with dry sand, dry clay, or dry ground
limestone and dry graphite. DO'NOT use carbon dioxide
or halogenated extinguishing agents. DO NOT use water
or foam.

HEALTH HAZARDS: May be irritating to skin, eyes, and respi-
ratory system. Avoid looking at the intense white flame.

FIRE AND EXPLOSION HAZARDS: Fine powder, thin sheets,
chips, and turnings are easily ignited and burn with intense
heat and brilliant white flame. Powders form explosive mix-
tures with air that may be ignited by a spark. Finely divided
form evolves hydrogen on contact with water. All solid forms
react with acids to produce hydrogen gas.

AUTOIGNITION TEMPERATURE: 883°F (473°C) for turn-

ings; may be lower for finer forms

INSTABILITY AND REACTIVITY HAZARDS: Finely divided
forms react with water and acids to release hydrogen. Reacts
in finely divided form with chlorine, bromine, iodine, and
oxidizing agents.

STORAGE RECOMMENDATIONS: Detached storage must
be used for finely divided materials. Must be stored in a
dry location. Isolate from halogens, acids, and oxidizing
materials.

USUAL SHIPPING CONTAINERS: Bars, ribbon, wire, turn-
ings and shavings, and finely divided powders in tightly
closed metal or fiber containers.

PHYSICAL PROPERTIES: Silvery solid like aluminum but
weighs one third less.

MELTING POINT: 1202°F (650°C)

BOILING POINT: 2025°F (1107°C)

SPECIFIC GRAVITY: 1.74

SOLUBILITY IN WATER: not soluble
ELECTRICAL EQUIPMENT: Class II, Group E

NAME: MALEIC ANHYDRIDE 0
SYNONYMS: cis-butenedioic anhydride; 2,5- 6‘0
furandione

FORMULA: (CH: CHCOOC)O

NFPA 30/0OSHA CLASSIFICATION: IIIB
DOT CLASS: Class 8, Corrosive material
SHIPPING LABEL: CORROSIVE

ID NO.: UN 2215

CAS NO.: 108-31-6

MOL. WT.: 98.1

STATEMENT OF HAZARDS: Corrosive. Combustible solid.
Dust cloud may be exploded by flame or spark.

EMERGENCY  RESPONSE = PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAKPROCEDURES: Sweep up or collectsolid for
disposal or recovery. Control runoff and isolate discharged
material for proper disposal.

FIRE FIGHTING PROCEDURES: Water stream or foam may
cause frothing. Use dry chemical, carbon dioxide, or water
spray.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if absorbed through skin or inhaled.

Irritation eyes, skin, and respiratory system. Skin and respi-
ratory system sensitizer. May cause severe allergic reaction.

FIRE AND EXPLOSION HAZARDS: Combustible solid. Dust
cloud may be exploded by flame or spark.

FLASH POINT: 215°F (102°C)

AUTOIGNITION TEMPERATURE: 890°F (477°C)

FLAMMABLE LIMITS: LOWER: 1.4% UPPER: 7.1%

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
strong alkalies, strong oxidizing agents, and amines. Reacts
with water or steam to form maleic acid with release of
energy.

STORAGE RECOMMENDATIONS: Outside or detached
storage is preferred. Store in a cool, dry, well-ventilated
location. Separate from alkalies, alkali metals, amines, and
oxidizing materials.

USUAL SHIPPING CONTAINERS: Bags, fiber drums; molten
in tank cars and tank trucks.

PHYSICAL PROPERTIES: Colorless or white solid with a pen-
etrating odor. Dissolves in water to form maleic acid. Usually
shipped as briquettes.

MELTING POINT: 127°F (53°C)
BOILING POINT: 395°F (202°C)
SPECIFIC GRAVITY: 1.48

SOLUBILITY IN WATER: dissolves to acid
VAPOR PRESSURE: 0.16 mm Hg @ 20°C
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NAME: MERCURY CYANIDE 0

SYNONYMS: cianurina; mercuric cyanide; mercury 6‘0
(IT) cyanide

FORMULA: Hg(CN),

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 6.1, Poisonous material

SHIPPING LABEL: POISON

ID NO.: UN 1636

CAS NO.: 592-04-1

MOL. WT.: 252.6

STATEMENT OF HAZARDS: Serious health hazard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Shovel into suitable
dry container. Control runoff and isolate discharged mate-
rial for proper disposal.

FIRE FIGHTING PROCEDURES: Approach fire from upwind
to avoid hazardous vapors and toxic decomposition prod-
ucts. Extinguish fire using agent suitable for surrounding
fire. Use water spray to keep fire-exposed containers cool.

HEALTH HAZARDS: Serious health hazard. May be harmful
if inhaled or absorbed through skin. Mercury causes brain
damage and accumulates in the body. May release hydrogen
cyanide. Neurotoxic.

FIRE: AND EXPLOSION HAZARDS: Decomposes prior to
melting. Not combustible, but if involved in a fire decom-
poses to produce hydrogen cyanide, mercury and mercuric
oxide fumes, oxides of nitrogen.

INSTABILITY AND REACTIVITY HAZARDS:. Reacts with
strong acids evolving hydrogen cyanide. May decompose
on’ exposure to light.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-

ventilated location. Separate from acids.

USUAL SHIPPING CONTAINERS: Glass bottles up to 5 Ib,
metal cans inside boxes up to 25 lIb. Metal drums, fiber
boxes with plastic lining.

PHYSICAL PROPERTIES: Colorless to white crystals or white
powder.

MELTING POINT: decomposes @ 320 °C
BOILING POINT: decomposes
SPECIFIC GRAVITY: 4.00

SOLUBILITY IN WATER: not soluble

NAME: MESITYL OXIDE

SYNONYMS: 1l-isobutenyl methyl ketone; methyl
isobutenylketone

FORMULA: (CHj),C=CHCOCH;4

NFPA 30/OSHA CLASSIFICATION: IC

DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 1229
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CAS NO.: 141-79-7
MOL. WT.: 98.1

STATEMENT OF HAZARDS: Flammable liquid. Moderate
health hazard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak, if this can be done without
undue risk. Use appropriate foam to blanket release and
suppress vapors. Approach release from upwind. Absorb in
noncombustible material for proper disposal.

FIRE FIGHTING PROCEDURES: Use dry chemical, foam,
carbon dioxide, or water spray. Water may be ineffective.
Use water spray to keep fire-exposed containers cool.

HEALTH HAZARDS: Moderate health hazard. May be harm-
ful if absorbed through skin or inhaled. Irritating to skin,
eyes, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Combustion may produce irritants
and toxic gases.

FLASH POINT: 87°F (31°C)
AUTOIGNITION TEMPERATURE: 652°F (344°C)
FLAMMABLE LIMITS: LOWER: 1.4% UPPER: 7.2%

INSTABILITY AND REACTIVITY HAZARDS: Polymerization
may occur. When heated reacts with oxidizing materials.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Store away from heat, oxidizing materi-
als, and sunlight. Outside or detached storage is preferred.
Separate from oxidizing materials.

USUAL SHIPPING CONTAINERS: Glass bottle inside
wooden box. Metal cans, pails, drums. Tanks on trucks, rail
cars; barges.

PHYSICAL PROPERTIES: Colorless, oily liquid. Odor of
honey (sweet, heavy).

MELTING POINT: —74°F (—59°C)

BOILING POINT: 266°F (130°C)

SPECIFIC GRAVITY: 0.86

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: 9 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: METHACRYLIC ACID, inhibited é

SYNONYMS: alpha-methylcrylic acid; 2-methyl-2- 6‘
propenoic acid

@

FORMULA: CH,=C(CH;3)COOH

NFPA 30/0SHA CLASSIFICATION: IITA
DOT CLASS: Class 8, Corrosive material
SHIPPING LABEL: CORROSIVE

ID NO.: UN 2531

CAS NO.: 79414

MOL. WT.: 86.1
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STATEMENT OF HAZARDS: Corrosive and combustible lig-
uid. Material may polymerize explosively.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Use water spray to cool and
disperse vapors, protect personnel, and dilute spill to form
nonflammable mixtures. Control runoff and isolate dis-
charged material for proper disposal.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, “alcohol resistant” foam, or carbon dioxide. Use water
spray to keep fire-exposed containers cool. Fight fire from
protected location or maximum possible distance.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful ifinhaled. Irritating to skin, eyes, and
respiratory system. Inhalation may cause headache, nausea,
vomiting, confusion, dizziness, and unconsciousness. May
cause skin sensitization.

FIRE AND EXPLOSION HAZARDS: Combustible liquid. Ma-
terial may polymerize explosively. Closed containers may
rupture violently when heated.

FLASH POINT: 171°F (77°C)
AUTOIGNITION TEMPERATURE: 154°F (68°C)
FLAMMABLE LIMITS: LOWER: 1.6% UPPER: 8.8%

INSTABILITY AND REACTIVITY HAZARDS: Hazardous po-
lymerization may occur. Usually contains inhibitors to pre-
vent polymerization. Polymerization may be caused by
elevated temperature, oxidizers, peroxides, or sunlight. Ma-
terial will react with strong acids and alkalies. Hazardous
decomposition products include carbon monoxide and
acrid fumes. Uninhibited monomer vapor may form poly-
mer in vents and other confined spaces.

STORAGE RECOMMENDATIONS: Separate from oxidizing
materials, peroxides, or other initiators. Store in cool, dry,
well-ventilated location.

USUAL SHIPPING CONTAINERS: Glass bottles, carboys,
lined drums, and tankers.

PHYSICAL PROPERTIES: Colorless liquid with acrid, repul-
sive odor. Freezes to solid at 61°F (16°C).

MELTING POINT: 61°F (16°C)

BOILING POINT: 325°F (163°C)

SPECIFIC GRAVITY: 1.02

S'EOLUBILITY IN WATER: soluble

VAPOR PRESSURE: 1 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group C

NAME METHYL ACRYLATE, inhibited e
SYNONYMS: acrylic acid methyl ester; methyl 6‘9
' propenoate

FORMULA: CH,=CHCO,CH,4

NFPA 30/OSHA CLASSIFICATION: IB

DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 1919

CAS NO.: 96-33-3

MOL. WT.: 86.1

STATEMENT OF HAZARDS: Serious health hazard. Flamma-
ble liquid. May polymerize explosively on loss of inhibitor.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL. OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak, if this can be done without
undue risk. Use water spray to cool and disperse vapors and
protect personnel. Control runoff and isolate discharged
material for proper disposal.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, foam, or carbon dioxide. Use water spray to keep fire-
exposed containers cool. Fight fire from protected location
or maximum possible distance.

HEALTH HAZARDS: Serious health hazard. May be harmful
if absorbed through skin or inhaled. Irritating to skin, eyes,
and respiratory system. Inhalation may cause headache,
nausea, vomiting, confusion, dizziness, and unconscious-
ness.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. May
polymerize explosively. Closed containers may rupture vio-
lently when heated. Vapors are heavier than air and may
travel to a source of ignition and flash back. Liquid floats
on water and may travel to a source of ignition and spread
fire.

FLASH POINT: 27°F (—=3°C)

AUTOIGNITION TEMPERATURE: 875°F (468°C)

FLAMMABLE LIMITS: LOWER: 2.8% UPPER: 25%

INSTABILITY AND REACTIVITY HAZARDS: Hazardous po-
lymerization may occur.above 70°F (21°C). Usually contains
inhibitors to prevent polymerization. Inhibitor should be
checked periodically. Polymerization may be caused by ele-
vated temperature, oxidizers, peroxides. Material will react
with strong acids ‘and alkalies. Hazardous decomposition
products include carbon monoxide, and acrid fumes. Unin-
hibited monomer vapor may form polymer in vents and
other confined spaces.

STORAGE RECOMMENDATIONS: Separate from oxidizers,
peroxides, or other initiators. Store in cool, dry, well-venti-
lated place.

USUAL SHIPPING CONTAINERS: Glass bottles, cans,
drums, and tankers.

PHYSICAL PROPERTIES: Clear, colorless liquid with a sharp,
sweet odor. Floats on water.

MELTING POINT: —106°F (—77°C)

BOILING POINT: 177°F (81°C)

SPECIFIC GRAVITY: 0.96

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: 68.2 mm Hg @ 20°C

ELECTRICAL EQUIPMENT: Class I, Group D

NAME: METHYLAMINE, anhydrous

METHYLAMINE, aqueous solution o
SYNONYMS: MMA; monomethylamine 900
FORMULA: CH3NH,
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NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 2.3, Poisonous gas

Class 3, Flammable and combustible liquid
SHIPPING LABEL: POISON GAS
FLAMMABLE GAS

ID NO.: UN 1061 anhydrous UN 1235 aqueous
CAS NO.: 74-89-5

MOL. WT.: 31.1

STATEMENT OF HAZARDS: Flammable gas. Gas and aque-
ous solutions (25-48%) are corrosive and serious health
hazard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Releases may require isola-
tion or evacuation. Eliminate all ignition sources. Approach
release from upwind. Use water spray to cool and disperse
vapors, protect personnel, and dilute spills to form nonflam-
mable mixtures. Five percent sulfuric acid may be used to
neutralize diluted pools. Absorb in noncombustible mate-
rial for proper disposal. Control runoff and isolate dis-
charged material for proper disposal.

FIRE FIGHTING PROCEDURES: Stop flow of gas before ex-
tinguishing fire. Use water spray to keep fire-exposed con-
tainers cool. Use water spray, dry chemical, or “alcohol
resistant” foam. Aqueous solutions will burn unless diluted
thoroughly with spray.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if inhaled. Irritating to skin, eyes,
and respiratory system. May cause conjunctivitis and corneal
damage. Inhalation may cause coughing, nausea, and pul-
monary edema.

FIRE AND EXPLOSION HAZARDS: Flammable gas. Aque-
ous solutions are flammable unless diluted extensively.

AUTOIGNITION TEMPERATURE: 806°F (430°C)
FLAMMABLE LIMITS: LOWER: 4.9% UPPER: 20.7%

INSTABILITY AND REACTIVITY HAZARDS: May react with
acids, oxidizing materials, chlorine, hypochlorite, haloge-
nated compounds, reactive organic compounds and some
metals, and mercury and nitrosating compounds. Products
of decomposition include carbon monoxide, carbon diox-
ide, hydrocarbons, and toxic oxides of nitrogen as well as
toxic amine vapors.

STORAGE RECOMMENDATIONS: Avoid oxidizing materi-
als, acids, and sources of halogens. Store in cool, dry, well-
ventilated, noncombustible location.

USUAL SHIPPING CONTAINERS: Glass bottles, cans,
drums, and tank cars.

PHYSICAL PROPERTIES: Anhydrous gas or liquid under
pressure. Very soluble in water, forming very strong alkaline
solutions. May be in water solution as shipped or used.
Anhydrous material floats and boils on water as it mixes.

MELTING POINT: —136°F (—94°C)
BOILING POINT: 21°F (—6°C)
SPECIFIC GRAVITY: liquid 0.70 @ 12°F (—11°C)
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SOLUBILITY IN WATER: soluble
VAPOR DENSITY: 1.07
VAPOR PRESSURE: 2622 mm Hg @ 25°C

Boiling temperatures will be higher than those listed (by about
65 to 85°F) for aqueous solutions. Freezing temperatures
will also be proportionately higher than values listed for gas
(anhydrous). Vapor pressure of aqueous solutions will range
from 215 to 500 mm Hg. Specific gravity values for aqueous

solutions will be 0.83 to 0.93.

ELECTRICAL EQUIPMENT: Class I, Group D

NAME: METHYL BROMIDE
SYNONYMS: bromomethane
FORMULA: CH3Br

NFPA 30/OSHA CLASSIFICATION:
DOT CLASS: Class 2.3, Poisonous gas
SHIPPING LABEL: POISON GAS

ID NO.: UN 1062

CAS NO.: 74-83-9

MOL. WT.: 94.9

STATEMENT OF HAZARDS: Corrosive. Not ordinarily com-
bustible except in the presence of high heat or strong oxi-
dizers.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Releases may require isola-
tion or evacuation. Approach release from upwind. Stop or
control the leak; if this'can be done without undue risk.
Use water spray to cool and disperse vapors and protect
personnel, Control runoff and isolate discharged material
for proper disposal.

FIRE FIGHTING PROCEDURES: Approach fire from upwind
to avoid hazardous vapors and toxic decomposition prod-
ucts. Extinguish fire using agent suitable for surrounding
fire. Use flooding quantities of water as fog. Use water spray
to keep fire-exposed containers cool.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if absorbed through skin or inhaled.
Causes permanent damage to central nervous system and
pulmonary edema. Effects may be delayed from 2-48 hours.

FIRE AND EXPLOSION HAZARDS: Not ordinarily consid-
ered to be combustible; however, it will burn in air in the
presence of a high energy source of ignition and within a
narrow flammability range.

AUTOIGNITION TEMPERATURE: 999°F (537°C)
FLAMMABLE LIMITS: LOWER: 10% UPPER: 16%
INSTABILITY AND REACTIVITY HAZARDS: Reacts with ac-

tive metals.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Outside or detached storage is preferred
for cylinders. Isolate from active metals.

USUAL SHIPPING CONTAINERS: Cans, steel cylinders, and
tank cars.
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PHYSICAL PROPERTIES: Colorless volatile liquid or gas with
chloroform-like odor.

MELTING POINT: —135°F (—93°C)
BOILING POINT: 39°F (4°C)

SPECIFIC GRAVITY: 1.73

SOLUBILITY IN WATER: not soluble

VAPOR DENSITY: 3.27

VAPOR PRESSURE: 1250 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: 2-METHYL BUTYRALDEHYDE G
FORMULA: CyH;CH(CH,)CHO 600
NFPA 30/OSHA CLASSIFICATION: IB

DOT CLASS: N/A

ID NO.: N/A

CAS NO.: 96-17-3

MOL. WT.: 86.1

STATEMENT OF HAZARDS: Flammable liquid. Moderate
~health hazard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
~EQUIPMENT: Wear full protective clothing and positive
“pressure self-contained breathing apparatus.

SPILLL. OR LEAK PROCEDURES: Eliminate all ignition
{ sources. Stop or control the leak, if this can be done without
undue risk. Use water spray to cool and disperse vapors and
protect personnel. Absorb in noncombustible material for
proper disposal.

FIRE FIGHTING PROCEDURES: Use dry chemical, foam,
carbon dioxide, or water spray. Water may be ineffective.
Use water spray to keep fire-exposed containers cool.

HEALTH HAZARDS: Moderate health hazard. May be harm-
ful if absorbed through skin or inhaled. Irritating to skin,
eyes, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Com-
bustion may produce irritants and toxic gases. Vapors are
heavier than air and may travel to a source of ignition and
flash back. Liquid floats on water and may travel to a source
of ignition and spread fire.

FLASH POINT: 40°F (4°C)

INSTABILITYAND REACTIVITYHAZARDS: Reacts with oxi-
dizing materials, strong alkalies, and reducing agents.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from alkalies, oxidizing materi-
als, and reducing agents. Inside storage should be in a
standard flammable liquids storage warehouse, room, or
cabinet.

USUAL SHIPPING CONTAINERS: Metal cans, pails, drums.
Tanks on trucks, rail cars, barges.

PHYSICAL PROPERTIES: Colorless liquid.
BOILING POINT: 198°F (92°C)

SPECIFIC GRAVITY: 0.80

SOLUBILITY IN WATER: not soluble
ELECTRICAL EQUIPMENT: Class I, Group C

NAME: METHYLCHLOROMETHYL ETHER

SYNONYMS: chloromethoxymethane; chloromethyl

methyl ether; CMME; monochloromethyl ether
FORMULA: CH3OCH,CI
NFPA 30/OSHA CLASSIFICATION: IB
DOT CLASS: Class 6.1, Poisonous material
SHIPPING LABEL: POISON and FLAMMABLE LIQUID
ID NO.: UN 1239
CAS NO.: 107-30-2
MOL. WT.: 80.5

STATEMENT OF HAZARDS: Serious health hazard. Flamma-
ble liquid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Releases may require isola-
tion or evacuation. Eliminate all ignition sources. Stop or
control the leak, if this can be done without undue risk.
Absorb in noncombustible material for proper disposal.
Control runoff and isolate discharged material for proper
disposal.

FIRE FIGHTING PROCEDURES: Use dry chemical, foam,
carbon dioxide, or water spray. Use water spray to keep fire-
exposed containers cool. Fight fire from protected location
or maximum possible distance.

HEALTH HAZARDS: Serious health hazard. May be harmful
if inhaled. Irritating to skin, eyes, and respiratory system.
Symptoms of overexposure include cough, wheezing, pul-
monary congestion, bronchial secretions, and pneumonia.

FIRE: AND . EXPLOSION 'HAZARDS: Flammable liquid. Va-
pors ‘are heavier than air and may travel to a source of
ignition and flash back. Combustion may produce irritants
and toxic gases. Closed containers may rupture violently
when heated.

FLASH POINT: 60°F (15°C)

INSTABILITY AND REACTIVITY HAZARDS: Polymerization
may be caused by elevated temperature, oxidizers, perox-
ides, or sunlight. Reacts with water. May form shock-sensitive
peroxides upon prolonged exposure to air.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Must be stored in a dry location. Outside
or detached storage is preferred. Separate from oxidizing
materials and peroxides.

USUAL SHIPPING CONTAINERS: Glass bottle inside
wooden box. Nickel cans, pails, drums.

PHYSICAL PROPERTIES: Colorless liquid.
MELTING POINT: —154°F (—103°C)
BOILING POINT: 138°F (59°C)

SPECIFIC GRAVITY: 1.06

SOLUBILITY IN WATER: decomposes
ELECTRICAL EQUIPMENT: Class I, Group C

NAME: METHYL CYCLOPENTANE 9

SYNONYMS: MCP 9‘0

FORMULA: (C;H,)CH,
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NFPA 30/OSHA CLASSIFICATION: 1B

DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 2298

CAS NO.: 96-37-7

MOL. WT.: 84.7

STATEMENT OF HAZARDS: Flammable liquid. May accumu-
late static electricity. Moderate health hazard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak, if this can be done without
undue risk. Use water spray to cool and disperse vapors and
protect personnel. Absorb in noncombustible material for
proper disposal.

FIRE FIGHTING PROCEDURES: Use dry chemical, foam,
carbon dioxide, or water spray. Water may be ineffective.
Use water spray to keep fire-exposed containers cool.

HEALTH HAZARDS: Moderate health hazard. May be harm-
ful if inhaled. Irritating to skin, eyes, and respiratory system.
Symptoms of overexposure include dizziness, nausea, vom-
iting, collapse, and unconsciousness.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Liquid floats on water and may
travel to distant locations or spread fire. Combustion may
produce irritants and toxic gases.

FLASH POINT: <20°F (<—7°C)
AUTOIGNITION TEMPERATURE: 496°F (258°C)
FLAMMABLE LIMITS: LOWER: 1.0% UPPER: 8.4%

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from oxidizing materials. In-
side storage should be in a standard flammable liquids stor-
age warehouse, room, or cabinet.

USUAL SHIPPING CONTAINERS: Metal cans, pails, drums.
Glass carboys packed in insulating material.

PHYSICAL PROPERTIES: Colorless mobile liquid.
MELTING POINT: —224°F (—142°C)

BOILING POINT: 161°F (72°C)

SPECIFIC GRAVITY: 0.75

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: 100 mm Hg @ 18°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: METHYLDICHLOROSILANE 6
SYNONYMS: dichloromethylsilane 9@9
FORMULA: CH3SiHCl,

NFPA 30/OSHA CLASSIFICATION: IB

DOT CLASS: Class 4.3, Dangerous when wet material

SHIPPING LABEL: DANGEROUS WHEN WET and CORRO-
SIVE and FLAMMABLE LIQUID

ID NO.: UN 1242
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CAS NO.: 75-54-7
MOL. WT.: 115.0

STATEMENT OF HAZARDS: Corrosive and flammable lig-
uid. Water reactive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak, if this can be done without
undue risk. Use water spray to cool and disperse vapors and
protect personnel. Control runoff and isolate discharged
material for proper disposal.

FIRE FIGHTING PROCEDURES: Use dry chemical, foam, or
carbon dioxide. DO NOT use water. Use water spray to keep
fire-exposed containers cool. Approach fire from upwind to
avoid hazardous vapors and toxic decomposition products.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if absorbed through skin or inhaled.
Irritating to skin, eyes, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Evolves hydrogen and may ignite
on contact with base. Combustion by-products include hy-
drogen chloride, other irritants, and toxic gases. Reignition
may occur.

FLASH POINT: 15°F (—9°C)
AUTOIGNITION TEMPERATURE: >600°F (>316°C)
FLAMMABLE LIMITS: LOWER: 6% UPPER: 556%

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
water to produce hydrogen chloride.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acids, alkalies, oxidizing
materials, and water. Outside or detached storage is pre-
ferred.

USUAL SHIPPING CONTAINERS: Glass bottle inside
wooden box. Metal cans, pails, drums. Packaged under ni-
trogen gas.

PHYSICAL PROPERTIES: Colorless liquid. Sharp, irritating
odor.

MELTING POINT: —135°F (—93°C)

BOILING POINT: 107°F (42°C)

SPECIFIC GRAVITY: 1.11

SOLUBILITY IN WATER: not soluble (decomposes)
ELECTRICAL EQUIPMENT: Class I, Group C

NAME: 2-METHYL-5-ETHYLPYRIDINE é

SYNONYMS: aldehyde collidine; aldehydine; %0
5-ethyl-2-methylpyridine; 5-ethyl-2-picoline

FORMULA: CH,CsH3NCoHjy

NFPA 30/0SHA CLASSIFICATION: IITIA
DOT CLASS: Class 6.1, Poisonous material
SHIPPING LABEL: KEEP AWAY FROM FOOD
ID NO.: UN 2300

CAS NO.: 104-90-5
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MOL. WT.: 120.2

STATEMENT OF HAZARDS: Moderate health hazard. Com-
bustible liquid. Combustion by-products may include oxides
of nitrogen.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Use appropriate foam
to blanket release and suppress vapors. Control runoff and
isolate discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Use dry chemical, foam,
carbon dioxide, or water spray. Water may be ineffective.
Use water spray to keep fire-exposed containers cool. Ap-
proach fire from upwind to avoid hazardous vapors and
toxic decomposition products.

HEALTH HAZARDS: Moderate health hazard. May be harm-
ful if absorbed through skin or inhaled. Irritating to skin,
eyes, and respiratory system. Combustion by-products may
include oxides of nitrogen.

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
Combustion by-products include oxides of nitrogen, irri-
tants, and toxic gases.

FLASH POINT: 155°F (68°C) (oc)
FLAMMABLE LIMITS: LOWER: 1.1% UPPER: 6.6%
INSTABILITYAND REACTIVITYHAZARDS: Reacts with oxi-

dizing materials.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from oxidizing materials, cop-
per, and metal alloys. Outside or detached storage is pre-
ferred.

USUAL SHIPPING CONTAINERS: Metal cans, pails, drums.
Tanks on trucks, rail cars, barges.

PHYSICAL PROPERTIES: Colorless liquid. Sharp aromatic

odor.
BOILING POINT: 352°F (178°C)
SPECIFIC GRAVITY: 0.92
SOLUBILITY IN WATER: not soluble
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: METHYL FORMATE e
SYNONYMS: formic acid methyl ester; methyl %0
methanoate

FORMULA: CH;OCHO

NFPA 30/OSHA CLASSIFICATION: A

DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 1243

CAS NO.: 107-31-3

MOL. WT.: 60.1

STATEMENT OF HAZARDS: Flammable liquid. Moderate
health hazard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate all ignition
sources. Use water spray to cool and disperse vapors, protect
personnel, and dilute spills to form nonflammable mixtures.
Stop or control the leak, if this can be done without undue
risk. Control runoff and isolate discharged material for
proper disposal.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, “alcohol resistant” foam, or carbon dioxide. Water may
be ineffective. Use water spray to keep fire-exposed contain-
ers cool.

HEALTH HAZARDS: Moderate health hazard. May be harm-
fulif inhaled. Irritating to skin, eyes, and respiratory system.
Symptoms of overexposure include nasal and conjunctival
irritation, vomiting, narcosis, dyspnea, central nervous sys-
tem depression.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Combustion may produce irritants
and toxic gases.

FLASH POINT: —2°F (—19°C)
AUTOIGNITION TEMPERATURE: 853°F (456°C)
FLAMMABLE LIMITS: LOWER: 5% UPPER: 23%

INSTABILITY AND REACTIVITY HAZARDS: Reacts slowly
with water.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from alkalies, oxidizing materi-
als, and moisture. Outside or detached storage is preferred.

USUAL SHIPPING CONTAINERS: Bottles packed in insulat-
ing material. Metal cans, pails, drums. Tanks on trucks, rail
cars, barges.

PHYSICAL PROPERTIES: Colorless liquid. Agreeable odor.
MELTING POINT: —146°F (—99°C)

BOILING POINT: 89°F (32°C)

SPECIFIC GRAVITY: 0.98

SOLUBILITY IN WATER: soluble

VAPOR DENSITY: 2.07

VAPOR PRESSURE: 476 mm Hg @ 20°C

ELECTRICAL EQUIPMENT: Class I, Group D

NAME: METHYLHYDRAZINE 6

SYNONYMS: hydrazomethane; MMH; monomethyl- %@
hydrazine

FORMULA: CH3sNHNH,
NFPA 30/0OSHA CLASSIFICATION: IB
DOT CLASS: Class 6.1, Poisonous material

SHIPPING LABEL: POISON and FLAMMABLE LIQUID and
CORROSIVE

ID NO.: UN 1244
CAS NO.: 60-34-4
MOL. WT.: 46.1
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STATEMENT OF HAZARDS: Severe health hazard. Corrosive
and flammable liquid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak, if this can be done without
undue risk. Use water spray to cool and disperse vapors and
protect personnel. Absorb in noncombustible material for
proper disposal.

FIRE FIGHTING PROCEDURES: Use flooding quantities of
water. Use water spray to keep fire-exposed containers cool.
Fight fire from protected location or maximum possible
distance. Approach fire from upwind to avoid hazardous
vapors and toxic decomposition products.

HEALTH HAZARDS: Severe health hazard. May be fatal if
absorbed through skin or inhaled. Strong sensitizer. Corro-
sive. Causes severe eye and skin burns. Symptoms of overex-
posure include convulsions, damage to liver and kidneys,

death.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Combustion by-products include
oxides of nitrogen. Closed containers may rupture violently
when heated.

FLASH POINT: 17°F (—8°C)
AUTOIGNITION TEMPERATURE: 385°F (196°C)
FLAMMABLE LIMITS: LOWER: 2.5% UPPER: 97%

INSTABILITYAND REACTIVITYHAZARDS: Reactsviolently
with oxidizing materials, oxygen, and peroxides; sometimes
resulting in autoignition.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acids, oxidizing materi-
als, halogens, and air. Outside or detached storage is pre-
ferred.

USUAL SHIPPING CONTAINERS: Bottles packed in insulat-
ing material. Metal cans, pails, drums.

PHYSICAL PROPERTIES: Clear liquid. Odor characteristic
of amines (ammonia).

MELTING POINT: —62°F (—52°C)

BOILING POINT: 190°F (88°C)

SPECIFIC GRAVITY: 0.87

SOLUBILITY IN WATER: soluble

VAPOR PRESSURE: 38 mm Hg @ 20°C

206 mm Hg @ 55°C

ELECTRICAL EQUIPMENT: Class I, Group C

NAME: METHYL ISOBUTYL KETONE

SYNONYMS: hexone; 4-methyl-2-pentanone; MIBK; @
2-pentanone, 4-methyl-

FORMULA: CH3COCHy,CH(CHg),

NFPA 30/OSHA CLASSIFICATION: IB

DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 1245

1994 Edition, Amended 2001

CAS NO.: 108-10-1
MOL. WT.: 100.2

STATEMENT OF HAZARDS: Flammable liquid. Moderate
health hazard. May form explosive peroxides with air.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Use water spray to cool and
disperse vapors, protect personnel, and dilute spills to form
nonflammable mixtures. Control runoff and isolate dis-
charged material for proper disposal.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, “alcohol resistant” foam, or carbon dioxide. Water may
be ineffective. Use water spray to keep fire-exposed contain-
ers cool.

HEALTH HAZARDS: Moderate health hazard. May be harm-
ful if inhaled. Irritating to eye, skin, and respiratory system.
Narcotic in high concentrations leading to central nervous
system depression. Symptoms of overexposure include
headache, nausea, and vomiting.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back.

FLASH POINT: 64°F (18°C)
AUTOIGNITION TEMPERATURE: 840°F (448°C)

FLAMMABLE LIMITS: LOWER: 1.2% UPPER: 8.0% (@
200°F)

INSTABILITY AND REACTIVITY HAZARDS: May form ex-
plosive peroxides in air. Incompatible with strong oxidizers
and can react vigorously with reducing agents.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Outside or detached storage is pre-
ferred. Store away from oxidizers and reducing agents.

USUAL SHIPPING CONTAINERS: Cans, drums, and tank
cars.

PHYSICAL PROPERTIES: Colorless liquid with a sweet, cam-
phor-like odor.

MELTING POINT: —120°F (—85°C)
BOILING POINT: 242°F (117°C)

SPECIFIC GRAVITY: 0.8

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: 16 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: METHYL ISOCYANATE e

SYNONYMS: isocyanate methyl methane; %@
isocyanic acid methyl ester; MIC

FORMULA: CH3N=CO

NFPA 30/0SHA CLASSIFICATION: 1B

DOT CLASS: Class 6.1, Poisonous material

SHIPPING LABEL: POISON and FLAMMABLE LIQUID
ID NO.: UN 2480

CAS NO.: 624-83-9



HAZARDOUS CHEMICAL DATA SHEETS

49-101

MOL. WT.: 57.0

STATEMENT OF HAZARDS: Severe health hazard. Flamma-
ble liquid. May polymerize explosively. Water reactive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Releases may require isola-
tion or evacuation. Eliminate all ignition sources. Stop or
control the leak, if this can be done without undue risk.
Use water spray to cool and disperse vapors and protect
personnel. Approach release from upwind. Absorb in non-
combustible material for proper disposal.

FIRE FIGHTING PROCEDURES: Use dry chemical or carbon
dioxide. Use water spray to keep fire-exposed containers
cool. Approach fire from upwind to avoid hazardous vapors
and toxic decomposition products. Fight fire from pro-
tected location or maximum possible distance.

HEALTH HAZARDS: Severe health hazard. May be fatal if
absorbed through skin or inhaled. Irritating to skin, eyes,
and respiratory system. Causes severe tearing. Symptoms of
overexposure include coughing, mucous secretions, chest
pain, dyspnea, asthma, eye and skin injury.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Closed containers may rupture vio-
lently when heated. Combustion by-products include oxides
of nitrogen, hydrogen cyanide and other irritants and toxic
gases.

FLASH POINT: —19°F (—7°C)
AUTOIGNITION TEMPERATURE: 994°F (534°C)
FLAMMABLE LIMITS: LOWER: 5.3% UPPER:' 26%

INSTABILITY AND REACTIVITY HAZARDS: Hazardous po-
lymerization may occur. Usually contains inhibitors to pre-
vent polymerization. Uninhibited monomer vapor may
form polymer in vents and other confined spaces. Reacts
with water, which may cause runaway reaction. Reacts with
a broad range of materials.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Store away from heat, oxidizing materi-
als, and sunlight. Separate from acids, bases, amines, oxidiz-
ing materials, water, iron, tin, and copper. Outside or
detached storage is preferred.

USUAL SHIPPING CONTAINERS: Glass carboys inside
wooden box, stainless steel drums. Tanks on trucks, rail
cars, barges.

PHYSICAL PROPERTIES: Colorless liquid. Sharp odor.
MELTING POINT: —112°F (—80°C)

BOILING POINT: 102°F (39°C)

SPECIFIC GRAVITY: 0.96

SOLUBILITY IN WATER: reacts vigorously

VAPOR PRESSURE: 348 mm Hg @ 20°C
1399 mm Hg @ 55°C

ELECTRICAL EQUIPMENT: Class I, Group D

NAME: METHYL MERCAPTAN 0

SYNONYMS: mercaptomethane; methanethiol; %0
methyl sulfhydrate; thiomethanol; thiomethyl
alcohol

FORMULA: CH;SH

NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 2.3, Poisonous gas

SHIPPING LABEL: POISON GAS and FLAMMABLE GAS

ID NO.: UN 1064

CAS NO.: 74931

MOL. WT.: 48.0

STATEMENT OF HAZARDS: Severe health hazard. Flamma-
ble gas.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Use water spray to
cool and disperse vapors, protect personnel, and dilute spills
to form nonflammable mixtures. Control runoff and isolate
discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Stop flow of gas before ex-
tinguishing fire. Use water spray to control fire by pre-
venting its spread and absorbing some of its heat.

HEALTH HAZARDS: Severe health hazard. May be fatal if
inhaled. Irritation to the skin, eyes, and respiratory system.
Symptoms include headache, nausea, narcosis, cyanosis, and
pulmonary edema. Can cause fatal respiratory paralysis.

FIRE AND EXPLOSION HAZARDS: Flammable gas. Vapors
are heavier than air and may travel to a source of ignition
and flash back. Combustion will produce irritants and toxic
gases.

FLAMMABLE LIMITS: LOWER: 3.9% UPPER: 21.8%

INSTABILITY AND REACTIVITY HAZARDS: Can react dan-
gerously with strong oxidizing agents and mercury (II)
oxide.

STORAGE RECOMMENDATIONS: Separate from oxidizing
materials. Store in a cool, dry, well-ventilated location.

USUAL SHIPPING CONTAINERS: Stainless steel cylinders.

PHYSICAL PROPERTIES: Colorless gas with odor of rotten
cabbage.

MELTING POINT: —184°F (—120°C)
BOILING POINT: 43°F (6°C)

SPECIFIC GRAVITY: 0.87

SOLUBILITY IN WATER: soluble
ELECTRICAL EQUIPMENT: Class I, Group C

NAME: METHYL METHACRYLATE monomer, 6

inhibited (XD

SYNONYMS: methacrylic acid, methyl ester; methyl- ‘
2-methyl-2-propenoate

FORMULA: CHy=C(CH3)COy,CHj,
NFPA 30/OSHA CLASSIFICATION: 1B
DOT CLASS: Class 3, Flammable and combustible liquid
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SHIPPING LABEL: FLAMMABLE LIQUID
ID NO.: UN 1247
CAS NO.: 80-62-6
MOL. WT.: 100.1

STATEMENT OF HAZARDS: Flammable liquid. May poly-
merize explosively. Moderate health hazard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak, if this can be done without
undue risk. Use water spray to cool and disperse vapors and
protect personnel. Control runoff and isolate discharged
material for proper disposal.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-

cal, foam, or carbon dioxide. Use water spray to keep fire-
: exposed containers cool. Fight fire from protected location
. or maximum possible distance.

HEALTH HAZARDS: Moderate health hazard. May be harm-

~ ful if inhaled. Irritating skin, eyes, and respiratory system.

- Inhalation may cause headache, nausea, vomiting, confu-

= sion, dizziness, and unconsciousness.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. May

i polymerize explosively. Closed containers may rupture vio-
lently when heated. Vapors are heavier than air and may
travel to a source of ignition and flash back. Liquid floats
on water and may travel to a source of ignition and spread
fire.

FLASH POINT: 50°F (10°C) (oc)

AUTOIGNITION TEMPERATURE: 815°F (435°C)
FLAMMABLE LIMITS: LOWER: 1.7% UPPER: 8.2%
INSTABILITY AND REACTIVITY HAZARDS: Hazardous po-

lymerization may occur. Usually contains inhibitors to pre-
vent polymerization. Polymerization may be caused by
elevated temperature, oxidizers, peroxides, or sunlight. Ma-
terial will react with strong acids and alkalies. Hazardous
decomposition products include CO, carbon dioxide, and
acrid fumes. Uninhibited monomer vapor may form poly-
mer in vents and other confined spaces.

STORAGE RECOMMENDATIONS: Separate from oxidizing
materials, peroxides, or other initiators. Store in cool, dry,
well-ventilated place.

USUAL SHIPPING CONTAINERS: Usually shipped in bot-
tles, cans, drums, and tank trucks or tank cars.

PHYSICAL PROPERTIES: Colorless liquid with acrid, fruity
odor.

MELTING POINT: —55°F (—48°C)

BOILING POINT: 213°F (100°C)

SPECIFIC GRAVITY: 0.94

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: 29 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: METHYLTRICHLOROSILANE 6
SYNONYMS: trichloromethylsilane %@
FORMULA: CHj;SiClg
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NFPA 30/OSHA CLASSIFICATION: 1B

DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID and CORROSIVE
ID NO.: UN 1250

CAS NO.: 75-79-6

MOL. WT.: 149.5

STATEMENT OF HAZARDS: Corrosive and flammable lig-
uid. Water reactive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL. OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak, if this can be done without
undue risk. Use water spray to cool and disperse vapors and
protect personnel. Control runoff and isolate discharged
material for proper disposal.

FIRE FIGHTING PROCEDURES: Use dry chemical, foam,
carbon dioxide, or water spray. Water may be ineffective.
Use water spray to keep fire exposed containers cool. Ap-
proach fire from upwind to avoid hazardous vapors and
toxic decomposition products.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if absorbed through skin or inhaled.
Irritating to skin, eyes, and respiratory system. Symptoms
of overexposure include coughing, wheezing, laryngitis,
headache, nausea, vomiting, spasm, pulmonary inflamma-
tion, and edema.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Evolves hydrogen and may ignite
on contact with base. Combustion by-products include hy-
drogen chloride, other irritants, and toxic gases.

FLASH POINT: 15°F (—9°C)
FLAMMABLE LIMITS: LOWER: 7.2% UPPER: 11.9%

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
water to produce hydrogen chloride. Reacts with a broad
range of materials.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acids, alkalies, oxidizing
materials, and water. Outside or detached storage is pre-
ferred.

USUAL SHIPPING CONTAINERS: Glass bottle inside
wooden box. Metal cans, pails, drums. Packaged under ni-
trogen gas.

PHYSICAL PROPERTIES: Colorless liquid.

MELTING POINT: —130°F (—90°C)

BOILING POINT: 151°F (66°C)

SPECIFIC GRAVITY: 1.27

SOLUBILITY IN WATER: not soluble (decomposes)
VAPOR PRESSURE: 137 mm Hg @ 20°C

ELECTRICAL EQUIPMENT: Class I, Group Undesignated

NAME: METHYL VINYL KETONE é

SYNONYMS: acetyl ethylene; 3-buten-2-one; %@
%.2-butenone; methylene acetone; MVK
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FORMULA: CH3;COCH =CH,

NFPA 30/0OSHA CLASSIFICATION: 1B

DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 1251

CAS NO.: 78-94-4

MOL. WT.: 70.1

STATEMENT OF HAZARDS: Severe health hazard. Flamma-
ble liquid. May polymerize explosively.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus. Attacks all
protective garments except Teflon.

SPILL. OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak, if this can be done without
undue risk. Use water spray to cool and disperse vapors,
protect personnel, and dilute spills to form nonflammable
mixtures. Control runoff and isolate discharged material

. for proper disposal.

FIRE FIGHTING PROCEDURES: Use dry chemical, “alcohol

* resistant” foam, carbon dioxide, or water spray. Water may
- be ineffective. Use water spray to keep fire-exposed contain-
© ers cool. Fight fire from protected location or maximum
. possible distance. Approach fire from upwind to avoid haz-
~ ardous vapors and toxic decomposition products.

HEALTH HAZARDS: Severe health hazard. May be fatal if
' absorbed through skin or inhaled. Causes severe tearing.
Irritating to skin, eyes, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Closed containers may rupture vio-
lently when heated. Reacts violently with a broad range of
materials under fire conditions. Combustion may produce
irritants and toxic gases.

FLASH POINT: 20°F (—7°C)
AUTOIGNITION TEMPERATURE: 915°F (491°C)
FLAMMABLE LIMITS: LOWER: 2.1% UPPER: 15.6%

INSTABILITY AND REACTIVITY HAZARDS: Usually con-
tains inhibitors to prevent polymerization. Polymerization
may be caused by elevated temperature, oxidizing materials,
peroxides, or sunlight. Uninhibited monomer vapor may
form polymer in vents and other confined spaces. Reacts
violently with a broad range of materials.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Store away from heat, oxidizing materi-
als, and sunlight. Separate from alkalies, reducing agents.
Outside or detached storage is preferred.

USUAL SHIPPING CONTAINERS: Bottles or carboys packed
in insulating material. Metal cans, pails, drums.

PHYSICAL PROPERTIES: Colorless liquid. Pungent, irritat-
ing odor.

MELTING POINT: 20°F (—7°C)
BOILING POINT: 179°F (81°C)
SPECIFIC GRAVITY: 0.86
SOLUBILITY IN WATER: soluble

VAPOR PRESSURE: 71 mm Hg @ 20°C
310 mm Hg @ 55°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: MONOCHLORO-s-TRIAZINETRIONE ACID o

SYNONYMS: chloroisocyanuric acid
FORMULA: C3CIHyN3Og

NFPA 30/OSHA CLASSIFICATION:
DOT CLASS: N/A

ID NO.: N/A

CAS NO.: 13057-78-8

MOL. WT.: 163.5

STATEMENT OF HAZARDS: Serious health hazard. Strong
oxidizer. Reacts exothermically with combustible materials,
ammonium salts, or foreign materials causing fire or explo-
sion. Reacts with water, releasing chlorine gas and nitrogen
trichloride. Thermally unstable. Decomposes at fire temper-
ature.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL. OR LEAK PROCEDURES: Keep water away from re-
lease. Approach release from upwind. Isolate leaking con-
tainers, if this can be done without undue risk. Prompt
cleanup and removal are necessary. Shovel into suitable dry
container. Control runoff and isolate discharged material
for proper disposal.

FIRE FIGHTING PROCEDURES: Approach fire from upwind
to avoid hazardous vapors and toxic decomposition prod-
ucts. Fight fire from: protected location or maximum possi-
ble distance. Use flooding quantities of water on fire-
involved containers. If necessary use water spray to keep
fire-exposed containers cool.

HEALTH HAZARDS: Serious health hazard. Irritating to skin,
eyes, and respiratory system. May be harmful if inhaled.
Water reactive. Releases chlorine gas and nitrogen trichlo-
ride.

FIRE AND EXPLOSION HAZARDS: Reacts exothermically
with combustible materials, ammonium salts, or foreign sub-
stances and may cause explosion or fire. Water reactive.
Releases chlorine gas and nitrogen trichloride and in con-
fined spaces increases temperature and pressure to danger-
ous levels. Closed containers may rupture violently when
heated. Thermally unstable. Decomposes at fire tempera-
ture.

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
water to form nitrogen trichloride, which, if concentrated,
will explode. Water introduced into drums will result in
an explosion. Reaction with ammonia or amines produces
nitrogen trichloride. Reacts with most reducing agents.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Outside or detached storage is pre-
ferred. Must be stored in a dry location on pallets. Separate
from combustibles, oxidizables, ammonia, sodium carbon-
ate (soda ash), calcium hypochlorite, hydrogen peroxide.
See also NFPA 430, Code for the Storage of Liquid and
Solid Oxidizers.
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USUAL SHIPPING CONTAINERS: Moisture-excluding fiber
drums with polyethylene bag liner and lined pails. Smaller
quantities in glass or polyethylene bottles and in special
laminated packets.

PHYSICAL PROPERTIES: White crystalline solid with strong
chlorine odor. Thermally unstable. Decomposes at fire tem-
perature.

SOLUBILITY IN WATER: slowly reacts

NAME: mono-(TRICHLORO) TETRA- 0
(MONOPOTASSIUM DICHLORO )-PENTA-s- @Q
TRIAZINETRIONE, dry &

FORMULA: C5Cl;N305 4KCly(NCO)
NFPA 30/OSHA CLASSIFICATION:
DOT CLASS: Class 5.1, Oxidizer
SHIPPING LABEL: OXIDIZER

ID NO.: NA 2468

CAS NO.: N/A

MOL. WT.: 176.5

STATEMENT OF HAZARDS: Serious health hazard. Strong
oxidizer. Thermally unstable. Decomposes at fire tempera-
ture. Closed containers may rupture violently when heated.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Keep water away from re-
lease. Approach release from upwind. Isolate leaking con-
tainers, if this can be done withoutundue risk. Avoid bulging
drums and isolate if possible. Prompt cleanup and removal
are necessary. Shovel into suitable dry container. Control
runoff and isolate discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Approach fire from upwind
to avoid hazardous vapors and toxic decomposition prod-
ucts. Fight fire from protected location or maximum possi-
ble distance. Use flooding quantities of water on fire-
involved containers. If necessary use water spray to keep
fire-exposed containers cool. Avoid use of water on non-
involved material wherever possible.

HEALTH HAZARDS: Serious health hazard. Irritating to skin,
eyes, and respiratory system. May be harmful if inhaled.
Water reactive. Releases chlorine gas and nitrogen trichlo-
ride liquid.

FIRE AND EXPLOSION HAZARDS: Strong oxidizer. Water
reactive. Releases chlorine gas and nitrogen trichloride and
in confined spaces increases temperature and pressure to
dangerous levels. Closed containers may rupture violently
when heated. Thermally unstable. Decomposes at fire tem-
perature.

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
water to produce nitrogen trichloride, which if concen-
trated will explode. Water introduced into drums will result
in an explosion. Reaction with ammonia or amines produces
nitrogen trichloride. Reacts with most reducing agents.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Outside or detached storage is pre-
ferred. Must be stored in a dry location on pallets arranged
according to NFPA 430, Code for Storage of Liquid and
Solid Oxidizers. Separate from combustibles, oxidizables,
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ammonia, sodium carbonate (soda ash), calcium hypochlo-
rite, hydrogen peroxide.

USUAL SHIPPING CONTAINERS: Moisture-excluding fiber
drums with polyethylene bag liner and lined pails. Smaller
quantities in glass or polyethylene bottles and in special
laminated packets.

PHYSICAL PROPERTIES: White crystalline solid with strong
chlorine odor.

NAME: MORPHOLINE

SYNONYMS: diethylene oximide; diethylenimide
oxide; tetrahydro-1,4-isoxazine

o
&

FORMULA: (I)CHQCHQNHCHQCIHg

NFPA 30/OSHA CLASSIFICATION: IC

DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 2054

CAS NO.: 110-91-8

MOL. WT.: 87.1

STATEMENT OF HAZARDS: Corrosive and flammable lig-
uid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL. OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak, if this can be done without
undue risk. Use water spray to cool and disperse vapors,
protect personnel, and dilute spills to form nonflammable
mixtures. Control runoff and isolate discharged material
for proper disposal.

FIRE FIGHTING PROCEDURES: Use flooding quantities of
water as fog or spray, dry chemical, “alcohol resistant” foam,
or-carbon dioxide. Use water spray to keep fire-exposed
containers cool.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if absorbed through skin or inhaled.
Irritating to skin, eyes, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Combustion may produce irritants
and toxic gases. Combustion by-products include ammonia
and nitrogen oxides.

FLASH POINT: 95°F (35°C)
AUTOIGNITION TEMPERATURE: 590°F (310°C)
FLAMMABLE LIMITS: LOWER: 1.8% UPPER: 11.0%

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
acids, oxidizing materials, and nitro compounds.

STORAGE RECOMMENDATIONS: Separate from oxidizing
materials and acids. Store in a cool, dry, well-ventilated
location. Outside or detached storage is preferred. Inside
storage should be in a standard flammable liquids storage
warehouse, room, or cabinet.

USUAL SHIPPING CONTAINERS: Glass bottles. Steel
drums. May be shipped as anhydrous liquid or as aqueous
solution.
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PHYSICAL PROPERTIES: Hygroscopic colorless liquid with
characteristic fish-like amine odor.

MELTING POINT: 23°F (—5°C)

BOILING POINT: 264°F (129°C)

SPECIFIC GRAVITY: 1.00

SOLUBILITY IN WATER: soluble

VAPOR PRESSURE: 8 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group C

NAME: NAPHTHALENE, crude or refined e

SYNONYMS: moth flakes; naphthalin; naphthene; %@
NTM; tar camphor; white tar

FORMULA: C,,Hg
NFPA 30/OSHA CLASSIFICATION: IIIA
DOT CLASS: Class 4.1, Flammable solid

SHIPPING LABEL: FLAMMABLE SOLID
ID NO.: UN 1334

‘CAS NO.: 91-20-3

MOL. WT.: 128.2

STATEMENT OF HAZARDS: Moderate health hazard. Com-
. bustible solid.

EMERGENCY RESPONSE PERSONAL. PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Shovel into suitable dry

container.

FIRE FIGHTING PROCEDURES: Use dry chemical, foam,
carbon dioxide, or water spray. Water or foam may cause
frothing. Use water spray to keep fire-exposed containers
cool.

HEALTH HAZARDS: Moderate health hazard. May be harm-
ful if absorbed through skin or inhaled. Irritating to skin,
eyes, and respiratory system. Symptoms of overexposure
include nausea, vomiting, headache, diaphoresis, fever, con-
vulsions, and coma. Symptoms may appear two to four hours
after exposure.

FIRE AND EXPLOSION HAZARDS: Combustible solid. Vola-
tile solid that gives off flammable vapors when heated. Dust
may explode in air if provided with ignition source. Combus-
tion may produce irritants and toxic gases.

FLASH POINT: 174°F (79°C)
AUTOIGNITION TEMPERATURE: 979°F (526°C)
FLAMMABLE LIMITS: LOWER: 0.9% UPPER: 5.9%

INSTABILITY AND REACTIVITY HAZARDS: Volatilizes at
room temperature. Reacts with oxidizing materials.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from oxidizing materials. May
be stored under nitrogen gas.

USUAL SHIPPING CONTAINERS: Bottles, boxes, cans, kegs,
and drums.

PHYSICAL PROPERTIES: White volatile solid in flake, cake,
or powder form.

MELTING POINT: 176°F (80°C)

BOILING POINT: 424°F (218°C)
SPECIFIC GRAVITY: 1.16

SOLUBILITY IN WATER: not soluble
VAPOR PRESSURE: 0.05 mm Hg @ 20°C
1.0 mm Hg @ 53°C

NAME: NATURAL GAS, LIQUEFIED

DOT SHIPPING NAME: METHANE, refrigerated 6‘0
liquid

SYNONYMS: LNG

FORMULA: CH, (approx. 85%)

CoHg (approx. 9%)

NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 2.1, Flammable gas

SHIPPING LABEL: FLAMMABLE GAS

ID NO.: UN 1972 refrigerated liquid

CAS NO.: 74-82-8 (METHANE)

MOL. WT.: 18 (approx.)

STATEMENT OF HAZARDS: Liquefied flammable gas.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate all ignition
sources. Use water spray to disperse vapors, protect person-
nel, and increase the rate of evaporation if the increase in
vapor evolution can be controlled. Stop or control the leak,
if this can be done without undue risk. Approach release
from upwind.

FIRE FIGHTING PROCEDURES: Stop flow of gas before ex-
tinguishing fire. Use fine spray or fog to control fire by
preventing its'spread and absorbing some of its heat.

HEALTH HAZARDS: Contact with liquid may cause frostbite
or severe burns of the skin. Narcotic in high concentrations.
Simple asphyxiant.

FIRE AND EXPLOSION HAZARDS: Liquefied flammable
gas. Cold gas that has recently escaped from pressurized
tanks may travel close to the ground and flash back.

AUTOIGNITION TEMPERATURE: 999°F (537°C)
FLAMMABLE LIMITS: LOWER: 5.3% UPPER: 14.0%

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from halogens and oxygen.
Outside or detached storage is preferred.

USUAL SHIPPING CONTAINERS: Refrigerated pressurized
tanks for liquid.

PHYSICAL PROPERTIES: Colorless gas. Odorless or weak
mercaptan (skunk) odor.

MELTING POINT: —297°F (—183°C)
BOILING POINT: —258°F (—161°C)
SPECIFIC GRAVITY: 0.43 @ —162°C
SOLUBILITY IN WATER: not soluble

VAPOR DENSITY: 0.61

ELECTRICAL EQUIPMENT: Class I, Group D
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NAME: NICKEL CARBONYL @
SYNONYMS: nickel tetracarbonyl 0‘9
FORMULA: Ni(CO),

NFPA 30/0OSHA CLASSIFICATION: IB

DOT CLASS: Class 6.1, Poisonous material

SHIPPING LABEL: POISON and FLAMMABLE LIQUID
ID NO.: UN 1259

CAS NO.: 13463-39-3

MOL. WT.: 170.7

STATEMENT OF HAZARDS: Severe health hazard. Flamma-
ble liquid. Thermally unstable. Decomposes violently at
140°F (60°C).

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Eliminate all ignition
sources. Use appropriate foam to blanket release and sup-
press vapors. Control runoff and isolate discharged material
for proper disposal.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, foam, or carbon dioxide. Use water spray to keep fire-
exposed containers cool. Fight fire from protected location
or maximum possible distance.

HEALTH HAZARDS: Severe health hazard. May be fatal if
absorbed through skin or inhaled. Irritating to skin, eyes,
and respiratory system. Inhalation of small amounts may
cause congestion, pulmonary edema, death. Effects may be
delayed.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. De-
composes explosively at 140°F (60°C) with release of nickel
fumes. Closed containers may rupture violently when
heated.

FLASH POINT: <—4°F (<—20°C)
AUTOIGNITION TEMPERATURE: 140°F (60°C)
FLAMMABLE LIMITS: LOWER: 2% UPPER: 34%

INSTABILITY AND REACTIVITY HAZARDS: Oxidizes in air.
Reacts with nitric acid, halogens, oxidizing materials.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Keep cylinders restrained.

USUAL SHIPPING CONTAINERS: Steel or nickel cylinders.

PHYSICAL PROPERTIES: Colorless to brownish volatile lig-
uid. Sooty or musty odor.

MELTING POINT: —13°F (—25°C)

BOILING POINT: 109°F (43°C)

SPECIFIC GRAVITY: 1.32 @ 17°C
SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: 400 mm Hg @ 25.8°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: NICKEL CATALYST o
SYNONYMS: Raney alloy; Raney nickel %0
FORMULA: Ni
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NFPA 30/0OSHA CLASSIFICATION:
DOT CLASS: N/A

ID NO.: N/A

CAS NO.: 7440-02-0

MOL. WT.: 58.7

STATEMENT OF HAZARDS: Flammable solid. Pyrophoric
when dry. Moderate health hazard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Blanket release with dry
sand, dry clay, or dry ground limestone. Shovel into suitable
dry container.

FIRE FIGHTING PROCEDURES: Smother with dry sand, dry
clay, dry ground limestone, or use approved Class D extin-
guishers. DO NOT use carbon dioxide or halogenated extin-
guishing agents. Use flooding quantities of water. Fight fire
from protected location or maximum possible distance.

HEALTH HAZARDS: Moderate health hazard. May be harm-
ful if inhaled. Irritating to skin, eyes, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Flammable solid. Mix-
tures of finely divided nickel and air may explode if allowed
source of ignition. Pyrophoric when dry. Raney nickel ig-
nites spontaneously in air. Reaction with acid evolves highly
flammable hydrogen gas. Closed containers may rupture
violently when heated.

INSTABILITY AND REACTIVITY HAZARDS: May cause vio-
lent decomposition reactions with acids, oxidizing materials,
sulfur, hydrazine, hydrazoic acid, and other materials.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acids, oxidizing materi-
als. Keep activated catalyst (Raney nickel) under inert gas
or water.

USUAL SHIPPING CONTAINERS: Cans, boxes, barrels,
drums.

PHYSICAL PROPERTIES: Silvery or dark gray metal powder.
Raney nickel has appearance of spongy mass.

MELTING POINT: 2651°F (1455°C)
BOILING POINT: 4946°F (2730°C)
SPECIFIC GRAVITY: 8.90
SOLUBILITY IN WATER: not soluble

NAME: NITRIC ACID 0

O
SYNONYMS: aquafortis; azotic 9@0 9@0 6‘0

acid; fuming nitric acid
fuming  >40% <40%
FORMULA: HNO;q UN UN NA
2032 2031 1760
NFPA 30/0OSHA CLASSIFICATION:
DOT CLASS: Class 8, Corrosive material
Class 8, Corrosive material
COMPOSITION: Red fuming
SHIPPING LABEL: Corrosive & Oxidizer & Poison
ID NO.: UN 2031

UN 2032
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CAS NO.: 7697-37-2
MOL. WT.: 63.0

STATEMENT OF HAZARDS: Severe health hazard. Corro-
sive. Strong oxidizer. Fuming nitric acid is more corrosive
and reactive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Releases may require isola-
tion or evacuation. Approach release from upwind. Stop or
control the leak, if this can be done without undue risk.
Use water spray to cool and disperse vapors and protect
personnel. Avoid solid stream on pooled liquids. Prompt
cleanup and removal are necessary. Control runoff and
isolate discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Approach fire from upwind
to avoid hazardous vapors and toxic decomposition prod-
ucts. Use flooding quantities of water as spray or fog. Use
water spray to keep fire-exposed containers cool. Extinguish
fire using agent suitable for surrounding fire.

HEALTH HAZARDS: Severe health hazard. May be fatal if
inhaled. May cause pulmonary edema. Corrosive. Causes
severe eye and skin burns.

FIRE AND EXPLOSION HAZARDS: Strong oxidizer. Contact
of concentrated nitric acid with combustible materials may
increase the hazard from fire and may lead to an explosion.
Decomposes at fire temperature with release of oxides of
nitrogen. Releases hydrogen gas on contact with many met-
als.

INSTABILITY AND REACTIVITY HAZARDS: Strong oxi-
dizer. Reacts vigorously with combustibles, or readily oxidiz-
able materials, organic solvents, metal powders, carbides,
cyanides, sulfides, and alkalies. See NFPA491M, Manual of
Hazardous Chemical Reactions. Reacts with alkalies. Fum-
ing nitric acid dissolves in water, releasing heat. Small quan-
tities of water added to concentrated nitric acid may cause
vigorous reaction.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from alkalies, metals, organics,
and other oxidizing materials. See also NFPA 430, Code for
the Storage of Solid and Liquid Oxidizers.

USUAL SHIPPING CONTAINERS: Glass bottles and carboys,
special metal drums. Tanks on trucks, rail cars, barges.

PHYSICAL PROPERTIES: Colorless to light brown fuming
liquid. Fuming nitric acid is reddish fuming liquid.

MELTING POINT: —44°F (—42°C)

BOILING POINT: 181°F (83°C)

SPECIFIC GRAVITY: 1.50

SOLUBILITY IN WATER: soluble

VAPOR PRESSURE: UN 2032 51 mm Hg @ 25°C
(95-98%) 113 mm Hg @ 38°C

67% 6.8 mm Hg @ 20°C

UN 2031 8 to 11 mm Hg @ 25°C

17 to 25 mm Hg @ 38°C

NAME: NITROANILINES (o-, m-, p-) 0
SYNONYMS: p-aminonitrobenzene; 4-aminonitro- %@

benzene; NAL; 2-nitroaniline; 3-nitroaniline; 4-
nitro-aniline

FORMULA: NO,(CgH,)NH,

NFPA 30/0OSHA CLASSIFICATION: IIIB
DOT CLASS: Class 6.1, Poisonous material
SHIPPING LABEL: POISON

ID NO.: UN 1661

CAS NO.: 100-01-6

MOL. WT.: 138.1

STATEMENT OF HAZARDS: Serious health hazard. Combus-
tible solid. May decompose explosively in a fire.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL. OR LEAK PROCEDURES: Shovel into suitable dry
container.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, foam, or carbon dioxide. Fight fire from protected loca-
tion or maximum possible distance. Approach fire from
upwind to avoid hazardous vapors and toxic decomposition
products.

HEALTH HAZARDS: Serious health hazard. May be harmful
if absorbed through skin or inhaled. Irritating to skin, eyes,
and respiratory system. Symptoms of overexposure include
irritability, vomiting, diarrhea, cyanosis, ataxia, tachycardia,
convulsions, respiratory arrest, and anemia.

FIRE AND EXPLOSION HAZARDS: Combustible solid. Ex-
plosive decomposition: may occur under fire conditions.
Combustion by-products include oxides of nitrogen and
other irritants-and- toxic gases. Closed containers may rup-
ture violently when heated.

FLASH POINT: 309°F (154°C)

INSTABILITY AND REACTIVITY HAZARDS: Reacts vigor-
ously with strong oxidizers, strong reducing agents, strong
acids, acid chlorides, and acid anhydrides.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acids, oxidizing materi-
als, and reducing agents.

USUAL SHIPPING CONTAINERS: Fiber or metal drums. In-
sulated tanks on trucks, rail cars, barges.

PHYSICAL PROPERTIES: Bright yellow powder. Odor of am-

monia.
MELTING POINT: 298°F (148°C)
BOILING POINT: 637°F (332°C)
SPECIFIC GRAVITY: 1.42
SOLUBILITY IN WATER: not soluble
VAPOR PRESSURE: 1 mm Hg @ 142°C

NAME: NITROBENZENE

SYNONYMS: essence of mirbane; nitrobenzol;
NTB; oil of mirbane

FORMULA: NO,(CgHj)

&

1994 Edition, Amended 2001



49-108

HAZARDOUS CHEMICALS DATA

NFPA 30/0OSHA CLASSIFICATION: IITA
DOT CLASS: Class 6.1, Poisonous material
SHIPPING LABEL: POISON

ID NO.: UN 1662

CAS NO.: 98-95-3

MOL. WT.: 123.1

STATEMENT OF HAZARDS: Serious health hazard. Combus-
tible liquid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Use appropriate foam
to blanket release and suppress vapors. Cover in noncom-
bustible material for proper disposal. Prompt cleanup and
removal are necessary.

FIRE FIGHTING PROCEDURES: Use dry chemical, foam,
carbon dioxide, or water spray. Use water spray to keep fire-
exposed containers cool. Approach fire from upwind to
avoid hazardous vapors and toxic decomposition products.

HEALTH HAZARDS: Serious health hazard. May be harmful
if absorbed through skin or inhaled. Irritating to skin, eyes,
and respiratory system. Symptoms of overexposure include
hcjadache, nausea, drowsiness, vomiting, cyanosis. Symp-
toms may be delayed.

FIRE AND EXPLOSION HAZARDS: Combustible- liquid.

Combustion by-products include oxides of nitrogen.
FLASH POINT: 190°F (88°C)
AUTOIGNITION TEMPERATURE: 924°F (496°C)
FLAMMABLE LIMITS: LOWER: 1.8% UPPER: not deter-

mined

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated, dark location. Separate from acids, bases, oxidiz-
ing materials, and metals.

USUAL SHIPPING CONTAINERS: Glass or polyethylene bot-
tles, carboys, polyethylene-lined drums. Metal cans, pails,
drums.

PHYSICAL PROPERTIES: Colorless to pale yellow, oily liquid.
Odor of volatile oil of almond or paste shoe polish.

MELTING POINT: 42°F (6°C)

BOILING POINT: 411°F (211°C)

SPECIFIC GRAVITY: 1.20

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: <1 mm Hg @ 20°C

50 mm Hg @ 120°C

ELECTRICAL EQUIPMENT: Class I, Group D

NAME: NITROETHANE 9
FORMULA: CyHzNO, 0‘6
NFPA 30/OSHA CLASSIFICATION: IC

DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 2842
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CAS NO.: 79-24-3
MOL. WT.: 75.1

STATEMENT OF HAZARDS: Flammable liquid. Combustion
by-products may include oxides of nitrogen. May decom-
pose explosively at elevated temperature. Slight health haz-
ard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL. OR LEAK PROCEDURES: Eliminate all ignition
sources. Use water spray to cool and disperse vapors and
protect personnel. Control runoff and isolate discharged
material for proper disposal.

FIRE FIGHTING PROCEDURES: Use flooding quantities of
water. Use dry chemical, foam, or carbon dioxide. Fight fire
from protected location or maximum possible distance.

HEALTH HAZARDS: Slight health hazard. Irritating to skin,
eyes, and respiratory system. Decomposition products con-
tain oxides of nitrogen.

FIRE AND EXPLOSION HAZARDS: Can explode when
heated rapidly to high temperatures. Vapors are heavier
than air and may travel to a source of ignition and flash
back. Closed containers may rupture violently when heated.

FLASH POINT: 82°F (28°C)
AUTOIGNITION TEMPERATURE: 778°F (414°C)

FIAMMABLE LIMITS: LOWER: 3.4% UPPER: not deter-
mined

INSTABILITY AND REACTIVITY HAZARDS: Decomposes at
elevated temperatures to form carbon monoxide, carbon
dioxide, and oxides of nitrogen. Reacts with many strong
alkalies.

STORAGE RECOMMENDATIONS: Detached storage pre-
ferred. Separate from other flammables and oxidizing mate-
rials.

USUAL SHIPPING CONTAINERS: Glass bottles, drums, tank
cars, and tank trucks.

PHYSICAL PROPERTIES: Colorless liquid with mild fruity
odor.

MELTING POINT: —130°F (—90°C)
BOILING POINT: 237°F (114°C)

SPECIFIC GRAVITY: 1.05

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: 15.6 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group C

NAME: NITROGEN, refrigerated liquid 0
SYNONYMS: NXX; LN 6‘0
FORMULA: Ny

NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 2.2 , Nonflammable compressed gas
SHIPPING LABEL: NONFLAMMABLE GAS

ID NO.: UN 1977 refrigerated

CAS NO.: 7727-37-9



HAZARDOUS CHEMICAL DATA SHEETS

49-109

MOL. WT.: 28.0
STATEMENT OF HAZARDS: Cryogenic liquid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Flooding quantities
of water applied as a spray will hasten evaporation of liquid
N, spills.

FIRE FIGHTING PROCEDURES: Extinguish fire using agent
suitable for surrounding fire. Use water spray to keep fire-
exposed containers cool.

HEALTH HAZARDS: Contact with liquid may cause frostbite
and severe skin burns. If vaporized, may displace oxygen
and cause asphyxiation. Simple asphyxiant.

FIRE AND EXPLOSION HAZARDS: Nonflammable liquid.
A pipeline containing liquid nitrogen has the ability to con-
dense liquid oxygen out of the atmosphere and can create
a fire or explosion hazard.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Outside or detached storage is pre-
ferred.

USUAL SHIPPING CONTAINERS: Refrigerated tanks on
trucks, rail cars, barges.

PHYSICAL PROPERTIES: Cryogenic liquid. Odorless.
MELTING POINT: —346°F (—210°C)

BOILING POINT: —320°F (—196°C)

SPECIFIC GRAVITY: 0.81

SOLUBILITY IN WATER: not soluble

VAPOR DENSITY: 0.97

NAME: NITROGEN OXIDES o
SYNONYMS: NO,, oxides of nitrogen %@
FORMULA:

NFPA 30/0OSHA CLASSIFICATION:
DOT CLASS: Class 2.3, Poisonous gas
SHIPPING LABEL: POISON GAS and OXIDIZER ID NO.

MOL. DOT
SPECIES FORMULA WT. CASNO. ID NO. CLASS
NITRIC OXIDE NO 30.0 10102-43-9 UN 1660 2.3
NITROGEN
DIOXIDE,
liquefied NO, 46.0 10102-44-0 UN 1067 2.3
DINITROGEN

TETROXIDE N,O, 92.0 10102440 UN 1067 2.3
NITROGEN

TRIOXIDE N,O, 76
NITROGEN
PENTOXIDE'  N,O;

5

10544-73-7 UN 2421 2.3

108.0 10102-03-1 w wE

**Not subject to hazardous materials regulations.

STATEMENT OF HAZARDS: Serious health hazard. Corro-
sive. Strong oxidizer.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Releases may require isola-
tion or evacuation. Stop or control the leak, if this can be
done without undue risk. Use water spray to disperse vapors
and protect personnel. Approach release from upwind. Run-
off of less volatile nitrogen oxides may contain highly corro-
sive nitric acid.

FIRE FIGHTING PROCEDURES: Extinguish surrounding
fire using suitable agent. Use water spray to keep fire-ex-
posed containers cool. Approach fire from upwind to avoid
hazardous vapors.

HEALTH HAZARDS: Serious health hazard. May be harmful
if inhaled. Corrosive. Causes severe eye and skin burns.
Irritating to skin, eyes, and respiratory system. May cause
pulmonary edema. Effects may be delayed. Rapid release
of compressed gas may cause frostbite.

FIRE AND EXPLOSION HAZARDS: Strong oxidizer. En-
hances combustion of organic matter and other combusti-
ble materials.

INSTABILITY AND REACTIVITY HAZARDS: Nitrogen ox-
ides have varying instability depending on the species. Nitro-
gen trioxide and nitrogen pentoxide decompose readily to
form nitrogen dioxide and dinitrogen tetroxide. The oxides
of nitrogen reactwith a broad range of materials and decom-
position may occur under certain conditions.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from oxidizable materials. Out-
side or detached storage is preferred. See also NFPA 430,
Code for the Storage of Liquid and Solid Oxidizers.

USUAL SHIPPING CONTAINERS: Steel cylinders, pressur-
ized tanks on trucks, rail cars, barges.

PHYSICAL PROPERTIES: Colorless to brick red gases. When
frozen these mayappear as white to bluish-white snow. Irri-
tating odor.

NITRIC OXIDE

MELTING POINT: —263°F (—164°C)

BOILING POINT: —241°F (—52°C)

NITROGEN DIOXIDE

MELTING POINT: 15°F (—9°C)

BOILING POINT: 70°F (15°C)

MELTING POINT: 86°F (30°C)

SOLUBILITY IN WATER: not soluble (decomposes)
VAPOR DENSITY: 1.03 - 3.72

NAME: NITROMETHANE 6
SYNONYMS: nitrocarbol; NMT 0‘0
FORMULA: CH3NO,

NFPA 30/OSHA CLASSIFICATION: IC

DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 1261

CAS NO.: 75-52-5
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MOL. WT.: 61.0

STATEMENT OF HAZARDS: Flammable liquid. May decom-
pose explosively above 599°F (315°C) in confinement. Slight
health hazard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak, if this can be done without
undue risk. Use water spray to cool and disperse vapors and
protect personnel.

FIRE FIGHTING PROCEDURES: Explosive decomposition
may occur under fire conditions. Fight fire from protected
location or maximum possible distance. Use water spray,
dry chemical, foam, or carbon dioxide. Use water spray to
keep fire-exposed containers cool.

HEALTH HAZARDS: Slight health hazard. May be harmful
if inhaled. Irritating to skin, eyes, and respiratory system.
Causes dermatitis.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Shock- and heat-sensitive. Explosive
decomposition begins at 599°F (315°C). May be detonated
by nearby explosions. Combustion may produce oxides of
nitrogen and other irritants and toxic gases. Closed contain-
ers may rupture violently when heated.

FLASH POINT: 95°F (35°C)
AUTOIGNITION TEMPERATURE: 785°F (418°C)

FLAMMABLE LIMITS: LOWER: 7.3% UPPER: not deter-
mined

INSTABILITY AND REACTIVITY HAZARDS: Shock- "and
heat-sensitive. Thermally unstable. Explosively decomposes
at 599°F (315°C). Nitromethane is made more sensitive to
detonation by contamination with certain:other materials
such as amines and acids.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from amines, acids, bases, oxi-
dizing materials, and metal oxides. Outside or detached
storage is preferred.

USUAL SHIPPING CONTAINERS: Bottles packed in insulat-
ing material. Metal cans, pails, drums.

PHYSICAL PROPERTIES: Colorless, oily liquid. Disagree-
able, fruity odor.

MELTING POINT: —20°F (—29°C)

BOILING POINT: 213°F (101°C)

SPECIFIC GRAVITY: 1.13

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: 28 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group C

NAME: p-NITROPHENOL
DOT SHIPPING NAME: NITROPHENOLS

(0" m-, P')

SYNONYMS: 4-hydroxynitro-benzene; 4-nitrophenol; ni-
trophenol; PNP
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FORMULA: NO,(CgH,)OH

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 6.1, Poisonous material
SHIPPING LABEL: KEEP AWAY FROM FOOD
ID NO.: UN 1663

CAS NO.: 100-02-7

MOL. WT.: 139.1

STATEMENT OF HAZARDS: Serious health hazard. Combus-
tible solid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL. OR LEAK PROCEDURES: Shovel into suitable dry
container.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, foam, or carbon dioxide. Use water spray to keep fire-
exposed containers cool. Approach fire from upwind to
avoid hazardous vapors and toxic decomposition products.
Fight fire from protected loction or maximum possible dis-
tance.

HEALTH HAZARDS: Serious health hazard. May be harmful
if absorbed through skin or inhaled. Irritating to skin, eyes,
and respiratory system. Symptoms of overexposure include
headache, drowsiness, nausea, and cyanosis.

FIRE AND EXPLOSION HAZARDS: Decomposes at elevated
temperatures to release oxides of nitrogen. Closed contain-
ers may rupture violently when heated.

AUTOIGNITION TEMPERATURE: 541°F (283°C)

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from alkalies and oxidizing
materials.

USUAL SHIPPING. CONTAINERS: Glass containers, metal
cans, pails, drums.

PHYSICAL PROPERTIES: Colorless to yellow crystals. Odor-
less. Sweetish then burning taste.

MELTING POINT: 239°F (115°C)
BOILING POINT: 534°F (279°C)
SPECIFIC GRAVITY: 1.48
SOLUBILITY IN WATER: not soluble
VAPOR PRESSURE: 7 mm Hg @ 165°C

NAME: NITROPROPANES 9

SYNONYMS: l-nitropropane; 2-nitropropane;2-sec- 0‘9
nitropropane

FORMULA: C3H,NO,

NFPA 30/OSHA CLASSIFICATION: IC

DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 2608

CAS NO.: 108-03-2 (l-nitropropane) 79-46-9 (2-nitropro-
pane)

MOL. WT.: 89.1
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STATEMENT OF HAZARDS: Flammable liquid. Products of
combustion may be more hazardous than the material itself.
May decompose explosively. Slight health hazard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL. OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak, if this can be done without
undue risk. Use water spray to cool and disperse vapors and
protect personnel.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal foam, or carbon dioxide. Use water spray to keep fire-
exposed containers cool. Fight fire from protected location
or maximum possible distance.

HEALTH HAZARDS: Slight health hazard. May be harmful
if absorbed through skin or inhaled. Irritating to skin, eyes,
and respiratory system. Symptoms of overexposure include
headache, nausea, vomiting, diarrhea, and anoxia.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Combustion may produce oxides of
nitrogen and other irritants and toxic gases. May decompose
explosively under fire conditions. Closed containers may
rupture violently when heated.

FLASH POINT: 75—93°F (24— 34°C)

AUTOIGNITION TEMPERATURE: 789 —802°F
(421 — 428°C)

FLAMMABLE LIMITS: LOWER: 2.2% UPPER: not deter-
mined

INSTABILITY AND REACTIVITY HAZARDS: Material be-
comes sensitive and decomposes with_heat or in combina-
tion with other chemicals.

STORAGE RECOMMENDATIONS: Store in'a cool, dry, well-
ventilated location. Separate from amines, acids, alkalies,
oxidizing materials, metal oxides, and combustibles. Out-
side or detached storage is preferred.

USUAL SHIPPING CONTAINERS: Bottles packed in insulat-
ing material. Metal cans, pails, drums.

PHYSICAL PROPERTIES: Colorless liquid. Mild fruity odor.
MELTING POINT: —162 to —135°F (—108 to —93°C)
BOILING POINT: 249 to 269°F (120 to 132°C)

SPECIFIC GRAVITY: 0.98 to 1.00

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: 13 mm Hg @ 20°C

ELECTRICAL EQUIPMENT: Class I, Group C

NAME: NITROTOLUENES, liquid o-, m- p-
NITROTOLUENES, solid o-, m-, p-

&

SYNONYMS: methylnitrobenzene; 2-nitrotoluene;
3-nitrotoluene; 4-nitrotoluene; nitrotoluol

FORMULA: NO,(CgH,)CHjy
NFPA 30/0OSHA CLASSIFICATION: IIIB
DOT CLASS: Class 6.1, Poisonous material

SHIPPING LABEL: POISON

ID NO.: UN 1664

CAS NO.: o: 88-72-2

m: 99-08-1

p: 99-99-0

MOL. WT.: 137.1

STATEMENT OF HAZARDS: Serious health hazard. Combus-

tible liquid or solid. Combustion by-products may include
oxides of nitrogen.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: For solids: Shovel into suit-
able dry container. For liquids: Stop or control the leak, if
this can be done without undue risk. Cover in noncombusti-
ble material for proper disposal.

FIRE FIGHTING PROCEDURES: Use dry chemical, carbon
dioxide, or water spray. Water streams or foam may cause
frothing. Use water spray to keep fire-exposed containers
cool. Approach fire from upwind to avoid hazardous vapors
and toxic decomposition products. Extinguish fire using
agent suitable for surrounding fire.

HEALTH HAZARDS: Serious health hazard. May be harmful
if absorbed through skin or inhaled. Irritating to skin, eyes,
and respiratory system. Symptoms of overexposure include
anoxia, cyanosis, headache, weakness, dizziness, nausea, and
vomiting.

FIRE AND EXPLOSION HAZARDS: Combustible liquid or
solid. Combustion by-products include oxides of nitrogen
and other irritants and. toxic gases.

FLASH POINT: 'o:'223°F (106°C)
m: 214°F, (101°C)
p: 223°F (106°C)
AUTOIGNITION
p: 734°F (390°C)

FLAMMABLE LIMITS: LOWER: o: 2.2% UPPER: not de-
termined

FLAMMABLE LIMITS: LOWER: m: 1.6% UPPER: not de-
termined

FLAMMABLE LIMITS: LOWER: p: 1.6% UPPER: not de-
termined

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acids, alkalies, oxidizing
materials, and reducing agents.

USUAL SHIPPING CONTAINERS: Bottles, metal cans, pails,
drums. Para form may be shipped in fiber drums.

PHYSICAL PROPERTIES: Yellow liquid or crystals. Aromatic
odor. ;

TEMPERATURE: o: 581°F (305°C)

MELTING POINT: o: 15°F (—9°C)
m: 61°F (16°C)
p: 130°F (54°C)

BOILING POINT: o: 432°F (222°C) m: 451°F (233°C)
p: 460°F (238°C)
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SPECIFIC GRAVITY: 1.16
SOLUBILITY IN WATER: not soluble

NAME: OXALIC ACID (as dihydrate) 0
SYNONYMS: ethanedioic acid 6‘0
FORMULA: HOOCCOOH: 2(H,0)

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: N/A

ID NO.: N/A

CAS NO.: 144-62-7

MOL. WT.: 90.0/ 126.1 hydrate

STATEMENT OF HAZARDS: Corrosive and combustible
solid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Shovel into suitable dry
container. Clean up and drum any spilled solid.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, “alcohol resistant” foam, or carbon dioxide. Dust may
be reduced with water spray. Aqueous solutions must be
contained for disposal. Use water spray to keep fire-exposed
containers cool. Water may cause foaming of molten mate-
rial.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if absorbed through skin or inhaled.
Irritating to skin, eyes, and respiratory system. Renal dam-
age can occur as result of formation of excessive calcium
oxalate.

FIRE AND EXPLOSION HAZARDS: Combustible solid. Com-
bustion may produce irritants and toxic gases, including
formic acid.

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
strong alkalies, strong oxidizing materials, chlorites, and
hypochlorites. Forms highly insoluble calcium oxalate.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location.

USUAL SHIPPING CONTAINERS: Bottles, boxes, pails,
drums, and paper bags.

PHYSICAL PROPERTIES: Colorless, odorless crystals or
white powder that sink and mix with water.

MELTING POINT: 372°F (189°C)
SPECIFIC GRAVITY: 1.65 SUBLIMES AT: 315°F (157°C)
SOLUBILITY IN WATER: partly soluble

NAME: OXYGEN, refrigerated liquid o
SYNONYMS: LOX; oxygen %0
FORMULA: O,

NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 2.2, Nonflammable compressed gas
SHIPPING LABEL: NONFLAMMABLE GAS and OXIDIZER
ID NO.: UN 1073 refrigerated liquid
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CAS NO.: 7782-44-7
MOL. WT.: 32.0

STATEMENT OF HAZARDS: Strong oxidizer. Contact with
liquid will cause frostbite. May initiate fire/explosion in
combustible materials.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: A leak of liquid oxygen
onto combustible material represents a severe explosion
potential. Eliminate all ignition sources. Stop or control the
leak, if this can be done without undue risk. Use water spray
to disperse vapors and protect personnel.

FIRE FIGHTING PROCEDURES: Extinguish fire using agent
suitable for surrounding fire. Use water spray to keep fire-
exposed containers cool.

HEALTH HAZARDS: Contact with liquid will cause frostbite.

FIRE AND EXPLOSION HAZARDS: Not combustible but
readily supports combustion/explosion of organic matter
and other oxidizable materials. Clothing that becomes satu-
rated with oxygen becomes a severe fire hazard.

INSTABILITY AND REACTIVITY HAZARDS: Readily oxi-
dizes many materials, some violently.

STORAGE RECOMMENDATIONS: Store in an open area.
Separate from combustible materials. See also NFPA 430,
Code for the Storage of Liquid and Solid Oxidizers.

USUAL SHIPPING CONTAINERS: Cryogenic containers.

PHYSICAL PROPERTIES: Colorless to pale blue, cryogenic
liquid or colorless gas. Odorless.

MELTING POINT: —361°F (—218°C)
BOILING POINT: —297°F (—183°C)
SPECIFIC GRAVITY: 1.14
SOLUBILITY IN WATER: not soluble
VAPOR DENSITY: 1.10

NAME: PARAFORMALDEHYDE 0
SYNONYMS: paraform; polyoxymethylene 0‘0
FORMULA: [CH,O],

NFPA 30/0OSHA CLASSIFICATION: IIIA

DOT CLASS: Class 4.1, Flammable solid

SHIPPING LABEL: FLAMMABLE SOLID

ID NO.: UN 2213

CAS NO.: 30525-89-4

MOL. WT.: approx. 600

STATEMENT OF HAZARDS: Moderate health hazard. Com-
bustible solid. Combustion by-products may include flam-
mable formaldehyde gas.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Approach release from up-
wind. Prompt cleanup and removal necessary. Shovel into
suitable dry container. Control runoff and isolate dis-
charged material for proper disposal.
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FIRE FIGHTING PROCEDURES: Use flooding quantities of
water as fog or spray, dry chemical, “alcohol resistant” foam,
or carbon dioxide. Use water spray to keep fire-exposed
containers cool.

HEALTH HAZARDS: Moderate health hazard. May be harm-
ful if absorbed through skin or inhaled. Irritating to skin,
eyes, and respiratory system. When heated, evolves formal-
dehyde vapor.

FIRE AND EXPLOSION HAZARDS: Combustible solid.
When exposed to heat material vaporizes, producing flam-
mable formaldehyde gas.

FLASH POINT: 160°F (71°C)
AUTOIGNITION TEMPERATURE: 572°F (300°C)
FLAMMABLE LIMITS: LOWER: 7.0% UPPER: 73.0%

INSTABILITYAND REACTIVITYHAZARDS: Reacts with oxi-
dizing materials, acids, alkalies.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Store away from heat, oxidizers, and
sunlight. Separate from combustibles, acids, alkalies, oxidiz-
ing materials.

USUAL SHIPPING CONTAINERS: Glass bottles, fiber drums,
multiwall paper bags.

PHYSICAL PROPERTIES: White crystalline powder or prills
with odor of formaldehyde.

MELTING POINT: 313°F (156°C)
SPECIFIC GRAVITY: 1.46

SOLUBILITY IN WATER: slowly dissolves
VAPOR DENSITY: 1.03

VAPOR PRESSURE: 1.2 mm Hg @ 25°C

NAME: PARALDEHYDE 6

SYNONYMS: p-acetaldehyde; paracetaldehyde; 9‘0
2,4,6-trimethyl-1,3,5-trioxone

FORMULA: (CH3CHO)g4

NFPA 30/0SHA CLASSIFICATION: IC

DOT CLASS: Class 3, Flammable and combustible liquid

SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 1264

CAS NO.: 123-63-7

MOL. WT.: 132.2

STATEMENT OF HAZARDS: Flammable liquid. Moderate
health hazard. Narcotic vapors.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

. SPILLL. OR LEAK PROCEDURES: Eliminate all ignition

i sources. Stop or control the leak, if this can be done without
undue risk. Use water spray to cool and disperse vapors,
protect personnel, and dilute spills to form nonflammable
mixtures. Absorb in noncombustible material for proper
disposal.

.:, FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, “alcohol resistant” foam, or carbon dioxide. Water may

be ineffective. Use water spray to keep fire-exposed contain-
ers cool. Approach fire from upwind to avoid hazardous
vapors and toxic decomposition products.

HEALTH HAZARDS: Moderate health hazard. May be harm-
ful if inhaled. Irritating to skin, eyes, and respiratory system.
Symptoms of overexposure include headache, central ner-
vous system depression, bronchitis, and pulmonary edema.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Combustion may produce irritants
and toxic gases.

FLASH POINT: 96°F (36°C) (oc)
AUTOIGNITION TEMPERATURE: 460°F (238°C)

FLAMMABLE LIMITS: LOWER: 1.3% UPPER: not deter-
mined

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from alkalies, acids, iodides,
oxidizing materials, rubber, and plastic. Inside storage
should be in a standard flammable liquids storage ware-
house, room, or cabinet.

USUAL SHIPPING CONTAINERS: Bottles packed in insulat-
ing material. Metal cans, pails, drums.

PHYSICAL PROPERTIES: Colorless liquid. Characteristic ar-
omatic odor. Warm, disagreeable taste.

MELTING POINT: 55°F (13°C)

BOILING POINT: 255°F (124°C)

SPECIFIC GRAVITY: 0.99

SOLUBILITY IN WATER: partly soluble

NAME: . PENTABORANE e
SYNONYMS: dihydropentaborane; %@

pentaborane (9); pentaboron nonahydride; penta-
boron undecahydride

FORMULA: B H,

NFPA 30/OSHA CLASSIFICATION: IC

DOT CLASS: Class 4.2, Spontaneously combustible material

SHIPPING LABEL: SPONTANEOUSLY COMBUSTIBLE and
POISON

ID NO.: UN 1380

CAS NO.: 19624-22-7

MOL. WT.: 63.2

STATEMENT OF HAZARDS: Pyrophoric. Flammable liquid.
Low ignition energy. Severe health hazard. Thermally unsta-

ble. Decomposes at elevated temperatures. Vapors may accu-
mulate in air and explode without a source of ignition.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Releases may require isola-
tion or evacuation. Stop or control the leak, if this can be
done without undue risk. Spills may autoignite.

FIRE FIGHTING PROCEDURES: Fire situations may require
evacuation. Use fine spray or fog to control fire by pre-
venting its spread and absorbing some of its heat. Do not
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use halocarbons. Use water spray to keep fire-exposed con-
tainers cool. Explosive decomposition may occur under fire
conditions. Fight fire from protected location or maximum
possible distance. Approach fire from upwind to avoid haz-
ardous vapors and toxic decomposition products.

HEALTH HAZARDS: Severe health hazard. May be fatal if
absorbed through skin or inhaled. Irritating to skin, eyes,
and respiratory system. Symptoms of overexposure include
dizziness, headache, drowsiness, incoherence, tremor, and
convulsions.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Pyro-
phoric; may ignite spontaneously on exposure to air. Fires
may reignite. Combustion by-products include boron
fumes, irritants, and other toxic gases. Closed containers
may rupture violently when heated.

FLASH POINT: 86°F (30°C)
AUTOIGNITION TEMPERATURE: 95°F (35°C)
FLAMMABLE LIMITS: LOWER: 0.42% UPPER: 98%

INSTABILITY AND REACTIVITY HAZARDS: Thermally un-
stable. Decomposes above 300°F (149°C) if it is not already
ignited.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Store away from heat, oxidizing materi-
als, and sunlight. Separate from rubber, grease, oils, halo-
gens, and oxidizing materials.

USUAL SHIPPING CONTAINERS: Steel or nickel cylinders
in wooden box.

PHYSICAL PROPERTIES: Colorless liquid. Strong, pungent
odor of sour milk.

MELTING POINT: —189°F to —53°F (—123°C to —47°C)
BOILING POINT: 140°F to 145°F (60 to 63°C)

SPECIFIC GRAVITY: 0.61 to 0.66

SOLUBILITY IN WATER: not soluble (decomposes)
VAPOR PRESSURE: 66 mm Hg @ 0°C 171 mm Hg @ 20°C

NAME: PENTACHLOROPHENOL 0
SYNONYMS: PCP; penta; pentachlorol 9‘0
FORMULA: CsCl;OH

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: N/A

ID NO.: N/A

CAS NO.: 87-86-5

MOL. WT.: 266.4

STATEMENT OF HAZARDS: Serious health hazard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Shovel into suitable dry
container.

FIRE FIGHTING PROCEDURES: Extinguish surrounding
fire using suitable agent. Approach fire from upwind to
avoid hazardous vapors and toxic decomposition products.
Use water spray to keep fire-exposed containers cool.
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HEALTH HAZARDS: Serious health hazard. May be harmful
if absorbed through skin or inhaled. Symptoms of overexpo-
sure include an increase followed by a decrease in respira-
tion, blood pressure, and urinary output; fever; increase in
bowel action; motor weakness; and collapse with convulsions
and death. Irritating to skin, eyes, and respiratory system.
May cause chloracne.

FIRE AND EXPLOSION HAZARDS: Not combustible but if
involved in a fire decomposes to produce hydrogen chloride
and other irritants and toxic gases. May be in hydrocarbon
solution.

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
acids, alkalies, oxidizing materials, and other organic mate-
rials.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acids, alkalies, oxidizing
materials, and other organic materials.

USUAL SHIPPING CONTAINERS: Lined fiber bags or
drums. Bulk packaging in trucks and rail cars and bulk in
tank barges.

PHYSICAL PROPERTIES: Light brown crystals. Pungent
odor.

MELTING POINT: 374 to 376°F (190 to 191°C)
BOILING POINT: 590°F (310°C) (decomposes)
SPECIFIC GRAVITY: 1.98

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: <1 mm Hg @ 20°C

NAME: PERACETIC ACID (less than 40%) 9

SYNONYMS: acetyl hydroperoxide; ethaneperoxoic %@
acid; peroxyacetic acid

FORMULA: CH,COOOH

NFPA 30/OSHA CLASSIFICATION: I
DOT CLASS: N/A

ID NO.: N/A

CAS NO.: 79210

MOL. WT.: 76.1

STATEMENT OF HAZARDS: Corrosive. Strong oxidizer.
Thermally unstable. Decomposes explosively at elevated
temperatures. Combustible liquid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Use water spray to cool and
disperse vapors, protect personnel, and dilute spills to form
nonflammable mixtures. Absorb in noncombustible mate-
rial for proper disposal.

FIRE FIGHTING PROCEDURES: Use flooding quantities of
water. Use water spray to keep fire-exposed containers cool.
Fight fire from protected location or maximum possible
distance. Approach fire from upwind to avoid hazardous
vapors and toxic decomposition products.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be fatal if absorbed through skin or inhaled.
Irritating to skin, eyes, and respiratory system.
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FIRE AND EXPLOSION HAZARDS: Combustible liquid.
Thermally unstable. May decompose explosively. May ex-
plode if material exceeds 56% of carrier due to evaporation.
Concentrated material may be shock and friction sensitive.
Closed containers may rupture violently when heated. Com-
bustion may produce irritants and toxic gases. Properties
depend on concentration and carrier used. For 40% by
weight in acetic acid.

FLASH POINT: 105°F (41°C)
AUTOIGNITION TEMPERATURE: 392°F (200°C)

INSTABILITYAND REACTIVITYHAZARDS: Shock-and fric-
tion-sensitive when concentrated above 56%. Forms corro-
sive solutions with water. Reacts violently with a broad range
of materials. Vapor may deflagrate.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acids, alkalies, organic
materials, heavy metals. Normally kept refrigerated. Outside
or detached storage is preferred. See also NFPA 430, Code
for the Storage of Liquid and Solid Oxidizers.

USUAL SHIPPING CONTAINERS: Bottles packed in insulat-
ing material. Polyethylene-lined cans or drums. Usual ship-
ping strength is about 35% by weight.

PHYSICAL PROPERTIES: Colorless liquid. Acrid odor.
MELTING POINT: 32°F (0°C)

BOILING POINT: 221°F (105°C)

SPECIFIC GRAVITY: 1.23

SOLUBILITY IN WATER: soluble

ELECTRICAL EQUIPMENT: Class I, Group D

NAME: PERCHLORIC ACID (>50% <72%)

:ESYNONYMS: dioxonium perchlorate; per-chloriate

solution; perchloric acid solution
FORMULA: HCIO,
;:NFPA 30/0OSHA CLASSIFICATION:
DOT CLASS: Class 5.1, Oxidizer Class 8, Corrosive material

SHIPPING LABEL: OXIDIZER and CORROSIVE (UN 1873)
CORROSIVE and OXIDIZER (UN 1802)

ID NO.: UN 1873 Class 5.1 UN 1802 (<50%) Class 8
CAS NO.: 7601-90-3

MOL. WT.: 100.5

STATEMENT OF HAZARDS: Corrosive. Strong oxidizer.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Absorb in noncombus-
tible material for proper disposal. Prompt cleanup and re-
moval are necessary.

FIRE FIGHTING PROCEDURES: Extinguish fire using agent
suitable for surrounding fire. Use flooding quantities of
water as spray. Explosive decomposition may occur under
fire conditions. Fight fire from protected location or maxi-
mum possible distance. Use water spray to keep fire-exposed
containers cool.

HEALTH HAZARDS: Corrosive. Causes severe eye skin burns.
May be harmful if inhaled. Irritating to skin, eyes, and respi-
ratory system. Causes burning sensation, coughing, and
vomiting.

FIRE AND EXPLOSION HAZARDS: May decompose explo-
sively when heated. Not combustible, but if involved in a
fire decomposes to produce irritants and toxic gases. Closed
containers may rupture violently when heated.

INSTABILITY AND REACTIVITY HAZARDS: If distilled,
dried, or reacted with dehydrating agents or any oxidizable
materials, the mixture may spontaneously explode. Reacts
violently with a broad range of materials.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from alkalies, organic materi-
als, oxidizing materials, and reducing agents. Protect from
freezing. See also NFPA 430, Code for the Storage of Liquid
and Solid Oxidizers.

USUAL SHIPPING CONTAINERS: Glass or polyethylene bot-
tles, carboys, polyethylene-lined drums. Bulk packaging in
trucks and rail cars and bulk in tank barges.

PHYSICAL PROPERTIES: Colorless, volatile, fuming liquid.
MELTING POINT: 25°F (—4°C) (solution)

—170°F (—112°C) (anhydrous)

BOILING POINT: 66°F (19°C) (decomposes)

SPECIFIC GRAVITY: 1.77

SOLUBILITY IN WATER: soluble

VAPOR DENSITY: 3.46

NAME: PHENOL

solid PHENOL
molten PHENOL solutions e

SYNONYMS: carbolic acid; hydroxybenzene o’o
FORMULA: CzH;OH

NFPA 30/0OSHA CLASSIFICATION: IITA

DOT CLASS: Class 6.1, Poisonous material

SHIPPING LABEL: POISON

ID NO.: UN 1671 solid UN 2312 molten UN 2821 solutions
CAS NO.: 108-95-2

MOL. WT.: 94.1

STATEMENT OF HAZARDS: Severe health hazard. Corrosive
and combustible solid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Control runoff and isolate
discharged material for proper disposal. Approach release
from upwind.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, “alcohol resistant” foam, or carbon dioxide. Use water
spray to keep fire-exposed containers cool.

HEALTH HAZARDS: Severe health hazard. May be fatal if
absorbed through skin or inhaled. Corrosive. Causes severe
eye and skin burns. Rapidly absorbed through skin. Irritat-
ing to skin, eyes, and respiratory system. Symptoms included
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severe tearing, conjunctivitis, and corneal edema. Nose,
throat, and respiratory irritant.

FIRE AND EXPLOSION HAZARDS: Combustible solid.
FLASH POINT: 175°F (79°C)

AUTOIGNITION TEMPERATURE: 1319°F (715°C)
FLAMMABLE LIMITS: LOWER: 1.3% UPPER: 8.6%

INSTABILITY AND REACTIVITY HAZARDS: Hot phenol re-
acts with metals and oxidizers.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from oxidizers and acute fire
hazards.

USUAL SHIPPING CONTAINERS: Bottles, drums, and bulk
packaging in trucks or rail cars.

PHYSICAL PROPERTIES: Colorless/white crystals or light
pink watery liquid if wet.

MELTING POINT: 106°F (41°C)

BOILING POINT: 358°F (182°C)

SPECIFIC GRAVITY: 1.07

SOLUBILITY IN WATER: soluble

VAPOR DENSITY: 3.24

VAPOR PRESSURE: 0.357 mm Hg @ 20°C 1 mm Hg @ 40°C

NAME: PHENYLMERCURIC ACETATE 0
SYNONYMS: phenylmercury acetate; 6‘0
PMA; PMAC; PMAS

FORMULA: (C4H;)HgCOOCH,, PR Lo
NFPA 30/0OSHA CLASSIFICATION: II

DOT CLASS: Class 6.1, Poisonous material

SHIPPING LABEL: POISON

ID NO.: UN 1674

CAS NO.: 62-384

MOL. WT.: 336.8

STATEMENT OF HAZARDS: Serious health hazard. Combus-
tible solid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Solid material: Control re-
lease and place material and disposal equipment into appro-
priate containers. Solvent-based material: Control runoff.
In all cases, avoid contact with material. Keep material from
entering the environment to the fullest extent practicable.

FIRE FIGHTING PROCEDURES: If material is in solution
with organic solvent, treat fire according to the solvent char-
acteristics, in addition to the mercuric hazard. Unless other-
wise indicated, use water spray, dry chemical, “alcohol
resistant” foam, or carbon dioxide. Water may be ineffec-
tive.

HEALTH HAZARDS: Serious health hazard. May be harmful
if absorbed through skin or inhaled. Inhalation may result
in nausea, vomiting, diarrhea, and severe nervous system
symptoms such as confusion, loss of sensation, emotional
instability, hallucination, death. Irritating to skin, eyes, and
respiratory system. Causes blistering of skin.
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FIRE AND EXPLOSION HAZARDS: Combustible solid. If in
solution, fire characteristics may depend on solvent. Com-
bustion by-products include mercuric vapors and fumes.

FLASH POINT: >100°F (>38°C)

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated, noncombustible location. Separate from oxidiz-
ing materials, halides.

USUAL SHIPPING CONTAINERS: Small bottles as a solid or
dissolved in combustible solvent in drums.

PHYSICAL PROPERTIES: White crystalline powder. Odor-
less.

MELTING POINT: 300°F (149°C)
SOLUBILITY IN WATER: soluble
VAPOR PRESSURE: <1 mm Hg @ 35°C

NAME: PHOSGENE

SYNONYMS: carbon oxychloride; carbonyl chloride; %0
chloroformyl chloride

FORMULA: COCl,

NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 2.3, Poisonous gas

SHIPPING LABEL: POISON GAS and CORROSIVE
ID NO.: UN 1076

CAS NO.: 75-44-5

MOL. WT.: 98.9

STATEMENT OF HAZARDS: Severe health hazard. Corrosive
gas.
EMERGENCY ' RESPONSE PERSONAL PROTECTIVE

EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Approach release from up-
wind. Releases may require isolation or evacuation. Stop or
control the leak, if this can be done without undue risk.
Water will increase evaporation of spilled material. Control
runoff and isolate discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Use remote equipment
wherever possible. Use water spray to keep fire-exposed
containers cool. Extinguish fire using agent suitable for
surrounding fire.

HEALTH HAZARDS: Severe health hazard. May be fatal if
inhaled. Pulmonary edema may be delayed up to 24 hours.
Exposure to lethal concentrations may not produce immedi-
ately noticeable irritation. Corrosive. Causes severe eye and
skin burns.

FIRE AND EXPLOSION HAZARDS: Noncombustible gas.

INSTABILITY AND REACTIVITY HAZARDS: Reacts with al-
kalies, ammonia, alcohols, active metals, and many other
materials.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Outside or detached storage is pre-
ferred. Must be stored in a dry location.

USUAL SHIPPING CONTAINERS: Steel cylinders, special
tank cars, and tank trucks.
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PHYSICAL PROPERTIES: Low boiling liquid with smell rang-
ing from musty hay at low concentrations to sharp and
pungent odor at high concentrations.

MELTING POINT: —180°F (—118°C)

BOILING POINT: 46°F (8°C)

SPECIFIC GRAVITY: 1.38

SOLUBILITY IN WATER: partly soluble

VAPOR DENSITY: 3.41

VAPOR PRESSURE: 568 mm Hg @ 0°C 1215 mm Hg @ 20°C

&>

NAME: PHOSPHINE

SYNONYMS: hydrogen phosphide; phosphorated
hydrogen; phosphorous hydride

FORMULA: PHj4

NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 2.3, Poisonous gas

SHIPPING LABEL: POISON GAS and FLAMMABLE GAS
ID NO.: UN 2199

CAS NO.: 7803-51-2

MOL. WT.: 34.0

STATEMENT OF HAZARDS: Pyrophoric. Flammable gas. Se-
vere health hazard. Low ignition energy.

EMERGENCY RESPONSE PERSONAL ~ PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Use water spray to
cool and disperse vapors and protect personnel. Approach
release from upwind.

FIRE FIGHTING PROCEDURES: Approach fire from upwind
to avoid hazardous vapors and toxic decomposition, prod-
ucts. Explosive decomposition may occur under fire condi-
tions. Fight fire from protected location or maximum
possible distance. Stop flow of gas before extinguishing fire.
Use flooding quantities of water as spray. DO NOT use
halogenated extinguishing agents. Use water spray to keep
fire-exposed containers cool.

HEALTH HAZARDS: Severe health hazard. May be fatal if
inhaled. Irritating to skin, eyes, and respiratory system.
Symptoms of overexposure include pain in region of the
diaphragm, feeling of convulsions, weakness, vertigo, dys-
pnea, bronchitis, pulmonary edema, lung damage, and con-
vulsions.

FIRE AND EXPLOSION HAZARDS: Flammable gas. Pyro-
phoric; may ignite spontaneously in air or accumulate and
explode in air without source of ignition. Evolves hydrogen
and ignites on contact with many materials. Vapors are heav-
ier than air and may travel to a source of ignition and flash
back. Closed containers may rupture violently when heated.

FLAMMABLE LIMITS: LOWER: 1.6% UPPER: 98% (esti-
mated)

INSTABILITYAND REACTIVITYHAZARDS: Reacts violently
with a broad range of materials, including air and halogens.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acids, alkalies, and halo-

genated compounds. Outside or detached storage is pre-
ferred.

USUAL SHIPPING CONTAINERS: Steel cylinders.
PHYSICAL PROPERTIES: Colorless gas. Odor of rotten fish.
MELTING POINT: —207°F (—133°C)

BOILING POINT: —126°F (—88°C)

SPECIFIC GRAVITY: 0.76 (liquid)

SOLUBILITY IN WATER: not soluble

VAPOR DENSITY: 1.17

VAPOR PRESSURE: >760 mm Hg @ 20°C

NAME: PHOSPHORIC ACID
DOT SHIPPING NAME: PHOSPHORIC ACID, %0

aqueous
SYNONYMS: orthophosphoric acid; white phosphoric acid
FORMULA: H3PO,

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 8, Corrosive material

SHIPPING LABEL: CORROSIVE

ID NO.: UN 1805

CAS NO.: 7664-38-2

MOL. WT.: 98.0 (50-85% in water)

STATEMENT OF HAZARDS: Corrosive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE

EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL. OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Control runoff and
isolate discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Use water spray to keep
fire-exposed containers cool. Extinguish fire using agent
suitable for surrounding fire.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if inhaled. Irritating to skin, eyes,
and respiratory system. Inhalation of mist can cause damage
to respiratory system.

FIRE AND EXPLOSION HAZARDS: Not combustible.
Evolves hydrogen on contact with most metals. Combustion
by-products include oxides of phosphorus.

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
strong alkalies and most metals.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from alkalies and most metals.

USUAL SHIPPING CONTAINERS: Glass bottles, carboys,
fiber glass, plastic or polyethylene-lined drums, special SS
drums.

PHYSICAL PROPERTIES: Clear syrupy liquid. Dehydrates to
pyrophosphoric acid above 392°F (200°C).

MELTING POINT: 108°F (42°C)
BOILING POINT: 415°F (213°C)
SPECIFIC GRAVITY: 1.89
SOLUBILITY IN WATER: soluble
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VAPOR PRESSURE: 0.03 mm Hg @ 20°C

NAME: PHOSPHORUS, amorphous

SYNONYMS: Hittorf’s phosphorus; red phosphorus @
FORMULA: P,

NFPA 30/0OSHA CLASSIFICATION:
DOT CLASS: Class 4.1, Flammable solid
SHIPPING LABEL: FLAMMABLE SOLID
ID NO.: UN 1338

CAS NO.: 7723-14-0

MOL. WT.: 123.9

STATEMENT OF HAZARDS: Combustible solid. Under fire
situations the more hazardous white phosphorus may be
formed. Slight health hazard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Blanket release with wet
sand, clay, or ground limestone. Shovel into suitable dry
container.

FIRE FIGHTING PROCEDURES: Flood with water to control
flames, then smother with wet sand, clay, ground limestone.
Approach fire from upwind to avoid hazardous vapors and
toxic decomposition products.

HEALTH HAZARDS: Slight health hazard. White phospho-
rus may be present as a contaminant or formed in fire
situations. Fumes from phosphorus fires are highly irritating
to lungs, skin, eyes.

FIRE AND EXPLOSION HAZARDS: Combustible solid. Ig-
nites in presence of air at 500°F (260°C).-May decompose
at 554°F (290°C) into more hazardous white (yellow) phos-
phorus. May ignite with friction or contact with oxidizers.
Combustion by-products include oxides of phosphorus,
phosphine, phosphoric acid if water is present.

AUTOIGNITION TEMPERATURE: 500°F (260°C)

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
halogens, halides, sulfur, oxidizing materials. Reacts with
strong alkali to form highly toxic phosphine gas.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from oxidizing materials. Al-
ways keep container closed.

USUAL SHIPPING CONTAINERS: Hermetically sealed cans
in wooden box, metal drums, tank barges.

PHYSICAL PROPERTIES: Reddish-brown amorphous solid
or powder.

MELTING POINT: 781°F (416°C) (sublimes)
SPECIFIC GRAVITY: 2.34
SOLUBILITY IN WATER: not soluble

NAME: PHOSPHORUS, white, molten e
SYNONYMS: WP; yellow phosphorus %@
FORMULA: P,

NFPA 30/OSHA CLASSIFICATION:
DOT CLASS: Class 4.2, Spontaneously combustible material
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SHIPPING LABEL: SPONTANEOUSLYCOMBUSTIBLE and
POISON

ID NO.: UN 2447
CAS NO.: 7723-14-0
MOL. WT.: 123.9

STATEMENT OF HAZARDS: Pyrophoric. Severe health haz-
ard. Combustion by-products may include oxides of phos-
phorus, phosphine, and phosphoric acid if water is present.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Prompt cleanup and re-
moval are necessary. Shovel into suitable dry container.
Control runoff and isolate discharged material for proper
disposal.

FIRE FIGHTING PROCEDURES: Flood with water to control
flames, then smother with wet sand, clay, ground limestone.
Approach fire from upwind to avoid hazardous vapors and
toxic decomposition products. Where access to the area is
strictly controlled, it may be best to allow the release to
burn itself out. Fire situations may require evacuation. Fight
fire from protected location or maximum possible distance.

HEALTH HAZARDS: Severe health hazard. May be fatal if
inhaled. Corrosive. Causes severe eye and skin burns. Inhala-
tion may cause severe internal irritation, collapse, and con-
vulsions. Fumes from phosphorus fires are highly irritating
to lungs, skin, eyes.

FIRE AND EXPLOSION HAZARDS: Pyrophoric. Flammable
solid. Ignites in presence of air above 86°F (30°C). May
explode on contact with oxidizing materials. Combustion
by-products include oxides of phosphorus, phosphine,
phosphoric acid if water is present.

AUTOIGNITION TEMPERATURE: 86°F (30°C)

INSTABILITYAND REACTIVITY HAZARDS: Reacts with air,
halogens, halides, sulfur, oxidizing materials. Reacts with
alkali hydroxides to form phosphine gas. Reacts with metals
to form highly reactive phosphides.

STORAGE RECOMMENDATIONS: Separate from air, oxidiz-
ing materials, combustibles. Always keep container closed,
with material under water or inert gas.

USUAL SHIPPING CONTAINERS: Hermetically sealed cans
in wooden box; metal drums; tanks on trucks, rail cars,
barges. Always kept under water or inert gas.

PHYSICAL PROPERTIES: Colorless, white, or yellowish wax-
like solid. Darkens on exposure to light. Produces acrid
fumes in air.

MELTING POINT: 111°F (44°C)
BOILING POINT: 536°F (280°C)
SPECIFIC GRAVITY: 1.82 @ 68°F (20°C)
SOLUBILITY IN WATER: not soluble
VAPOR PRESSURE: <1 mm Hg @ 0°C

NAME: PHOSPHORUS OXYCHLORIDE o

SYNONYMS: phosphorus oxytrichloride; %@
phosphoryl chloride

FORMULA: POCI,
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NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 8, Corrosive material
SHIPPING LABEL: CORROSIVE and POISON
ID NO.: UN 1810

CAS NO.: 10025-87-3

MOL. WT.: 153.3

STATEMENT OF HAZARDS: Severe health hazard. Corro-
sive. Water reactive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Releases may require isola-
tion or evacuation. Use water spray to cool and disperse
vapors and protect personnel.

FIRE FIGHTING PROCEDURES: Use appropriate extin-
guishing agents on nearby combustible fires. Use water spray
to knock down acid vapors.

HEALTH HAZARDS: Severe health hazard. May be fatal if
inhaled. Inhalation may cause pulmonary edema. Irritating
to eyes, skin, and respiratory system. Corrosive. Causes se-
vere eye and skin burns. Fumes from fires are irritating to
respiratory passages, eyes, skin, and may contain phosphine,
phosphoric acid, hydrogen chloride.

FIRE AND EXPLOSION HAZARDS: Not combustible, but if
involved in a fire may react to produce hydrogen chloride
and phosphoric acid.

INSTABILITYAND REACTIVITYHAZARDS: Reacts violently
with water, acids, alkalies, alkali metals, alcohols.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acids, alkalies, alkali met-
als, alcohols.

USUAL SHIPPING CONTAINERS: Bottles, cans, drums,

tanks on trucks, rail cars, barges.

PHYSICAL PROPERTIES: Colorless liquid. Pungent or musty
odor. Fumes in moist air.

MELTING POINT: 36°F (2°C)

BOILING POINT: 223°F (105°C)

SPECIFIC GRAVITY: 1.68 @ 16°C

SOLUBILITY IN WATER: decomposes

VAPOR PRESSURE: 28 mm Hg @ 20°C 104 mm Hg @ 50°C

NAME: PHOSPHORUS PENTACHLORIDE 0

SYNONYMS: phosphoric chloride; phosphorus %@
perchloride

FORMULA: PCl;

NFPA 30/0SHA CLASSIFICATION:

DOT CLASS: Class 8, Corrosive material

SHIPPING LABEL: CORROSIVE

ID NO.: UN 1806

CAS NO.: 10026-13-8

MOL. WT.: 208.3

STATEMENT OF HAZARDS: Corrosive. Water reactive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Use water spray to cool and
disperse vapors and protect personnel.

FIRE FIGHTING PROCEDURES: Use appropriate extin-
guishing agents on nearby combustible fires. Dry chemical
or carbon dioxide preferred. Use water spray to knock down
acid vapors.

HEALTH HAZARDS: Serious health hazard. May be harmful
if inhaled. Inhalation may cause pulmonary edema. Irritat-
ing to eyes, skin, and respiratory system. Corrosive. Causes
severe eye and skin burns. Fumes from fires are irritating to
respiratory passages, eyes, skin, and may contain phosphine,
phosphoric acid, hydrogen chloride.

FIRE AND EXPLOSION HAZARDS: Not combustible, but if
involved in a fire decomposes to produce hydrogen chlo-

ride, phosphoric acid, phosphine.

INSTABILITYAND REACTIVITYHAZARDS: Reacts violently
with water, acids, alkalies, alkali metals, alcohols, amines,
organic acids.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acids, alkalies, alkali met-
als, organic compounds. Store under nitrogen.

USUAL SHIPPING CONTAINERS: Bottles, cans, drums,
tanks on trucks, rail cars, barges.

PHYSICAL PROPERTIES: White to pale yellow crystalline

solid. Acrid odor. Fumes in moist air.

MELTING POINT: 212°F (100°C) (normal pressure, sub-
limes) 298°F (148°C) (under pressure, decomposes)

BOILING POINT: 320°F (160°C) (sublimes)
SPECIFIG GRAVITY: 1.60

SOLUBILITY IN WATER: decomposes
VAPOR PRESSURE:' 1 mm Hg @ 56°C

NAME: PHOSPHORUS PENTASULFIDE 0

SYNONYMS: phosphoric sulfide; phosphorus %@
persulfide; thiophosphoric anhydride

FORMULA: P,S5 or P,S;,

NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 4.3, Dangerous when wet material
SHIPPING LABEL: DANGEROUS WHEN WET

ID NO.: UN 1340

CAS NO.: 1314-80-3

MOL. WT.: 222.2 or 444.5

STATEMENT OF HAZARDS: Moderate health hazard. Com-
bustible solid. Water reactive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Keep water away from re-
lease. Blanket release with dry sand, clay, or ground lime-
stone. Shovel into suitable dry container.

FIRE FIGHTING PROCEDURES: Use dry chemical, carbon
dioxide, sodium chloride based Class D extinguishers. DO
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NOT use water. Fire or explosion may result. Carefully use
water spray to knock down acid vapors.

HEALTH HAZARDS: Moderate health hazard. May be harm-
ful if inhaled. Irritating to skin, eyes, and respiratory system.
Fumes from fires are irritating to respiratory passages, eyes,
skin, and may contain hydrogen sulfide, phosphine, sulfur
dioxide, phosphorus pentoxide, phosphoric acid.

FIRE AND EXPLOSION HAZARDS: Combustible solid.
Evolves hydrogen sulfide and may ignite on contact with
water, acids. Combustion produces irritants and toxic gases.
May heat and ignite spontaneously.

AUTOIGNITION TEMPERATURE: 287°F (142°C)

INSTABILITYAND REACTIVITYHAZARDS: Reactsviolently
with water, acids to produce phosphoric acid, hydrogen
sulfide. Reacts with alkalies, alcohols, amines, organic acids.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acids, alkalies, organic
compounds. Always keep container closed.

USUAL SHIPPING CONTAINERS: Bottles, cans, drums.

PHYSICAL PROPERTIES: Pale yellow to greenish-yellow crys-
talline solid. Odor of rotten eggs. Fumes in moist air.

MELTING POINT: 527°F (287°C)
BOILING POINT: 995°F (514°C)
SPECIFIC GRAVITY: 2.09
SOLUBILITY IN WATER: decomposes
VAPOR PRESSURE: 1 mm Hg @ 287°C

NAME: PHOSPHORUS TRIBROMIDE o
SYNONYMS: phosphorus bromide; tribromo- %@
phosphine

FORMULA: PBrg

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 8, Corrosive material

SHIPPING LABEL: CORROSIVE

ID NO.: UN 1808

CAS NO.: 7789-60-8

MOL. WT.: 270.7

STATEMENT OF HAZARDS: Corrosive. Water reactive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Isolate the area until the
release is under full control. Use water spray to cool and
disperse vapors and protect personnel.

FIRE FIGHTING PROCEDURES: Use appropriate extin-
guishing agents on nearby combustible fires. Use water spray
to knock down acid vapors.

HEALTH HAZARDS: Serious health hazard. May be harmful
if inhaled. Irritating eyes, skin, and respiratory system. Cor-
rosive. Causes severe eye and skin burns. Fumes from fires
are irritating to respiratory passages, eyes, skin, and may
contain phosphine, phosphoric acid, hydrogen bromide.
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FIRE AND EXPLOSION HAZARDS: Not combustible, but if
involved in a fire decomposes to produce hydrogen bro-
mide, phosphoric acid, phosphine.

INSTABILITYAND REACTIVITYHAZARDS: Reacts violently
with water, acids, alkalies, alcohols, oxidizing materials, al-
kali metals.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acids, alkalies, organics,
alkali metals.

USUAL SHIPPING CONTAINERS: Bottles, cans, drums,
tanks on trucks, rail cars, barges.

PHYSICAL PROPERTIES: Colorless liquid. Sharp, penetrat-
ing odor. Fumes in moist air.

MELTING POINT: —40°F (—40°C)
BOILING POINT: 343°F (173°C)
SPECIFIC GRAVITY: 2.85 @ 21°C
SOLUBILITY IN WATER: decomposes
VAPOR PRESSURE: 10 mm Hg @ 48°C

NAME: PHOSPHORUS TRICHLORIDE

SYNONYMS: chloride of phosphorus; phosphorus %@
chloride

FORMULA: PCly4

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 8, Corrosive material

SHIPPING LABEL: CORROSIVE and POISON

ID NO.: UN 1809

GAS NQ.: 7719-12-2

MOL. WT.: 137.3

STATEMENT OF HAZARDS: Corrosive. Water reactive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Releases may require isola-
tion or evacuation. Use water spray to cool and disperse
vapors and protect personnel.

FIRE FIGHTING PROCEDURES: Use appropriate extin-
guishing agents on nearby combustible fires. Use water spray
to knock down acid vapors.

HEALTH HAZARDS: Severe health hazard. May be fatal if
inhaled. Irritating to eyes, skin, and respiratory system. Cor-
rosive. Causes severe eye and skin burns. Fumes from fires
are irritating to respiratory passages, eyes, skin, and may
contain phosphine, phosphoric acid, hydrogen chloride.

FIRE AND EXPLOSION HAZARDS: Not combustible, but if
involved in a fire decomposes to produce hydrogen chlo-
ride, phosphoric acid, phosphine.

INSTABILITYAND REACTIVITYHAZARDS: Reacts violently
with water, acids, alkalies, alcohols, oxidizing materials, al-
kali metals.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acids, alkalies, organics,
alkali metals.
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USUAL SHIPPING CONTAINERS: Bottles, cans, drums,
tanks on trucks, rail cars, barges.

PHYSICAL PROPERTIES: Colorless liquid. Sharp, irritating
odor. Fumes in moist air.

MELTING POINT: —169°F (—112°C)

BOILING POINT: 168°F (76°C)

SPECIFIC GRAVITY: 1.57 @ 21°C

SOLUBILITY IN WATER: decomposes

VAPOR PRESSURE: 100 mm Hg @ 21°C 385 mm Hg @ 55°C

NAME: PHTHALIC ANHYDRIDE 0

SYNONYMS: 1,3-dioxophthalan; 1,3-isobenzo- 6‘0
furandione; PAN; phthalandione

FORMULA: C4H,(CO),O

NFPA 30/0OSHA CLASSIFICATION: IIIB

DOT CLASS: Class 8, Corrosive material

SHIPPING LABEL: CORROSIVE

ID NO.: UN 2214

CAS NO.: 85-44-9

MOL. WT.: 148.1

STATEMENT OF HAZARDS: Corrosive. Combustible solid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Keep water away from re-
lease. Prompt cleanup and removal are necessary. Shovel
into suitable dry container.

FIRE FIGHTING PROCEDURES: Use dry chemical, foam,
carbon dioxide, or water spray. Water or foam may cause
frothing. Approach fire from upwind to avoid hazardous
vapors and toxic decomposition products.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be armful if inhaled. Symptoms of overexposure
include ulcer bleeding, upper respiratory irritation, bron-
chitis, asthma, and dermatitis.

FIRE AND EXPLOSION HAZARDS: Combustible solid. Dust
may form explosive mixtures with air.

FLASH POINT: 305°F (152°C)
AUTOIGNITION TEMPERATURE: 1058°F (570°C)
FLAMMABLE LIMITS: LOWER: 1.7% UPPER: 10.4%

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acids, alkalies, oxidizing
materials, reducing agents, and moisture.

USUAL SHIPPING CONTAINERS: Lined fiber bags. As mol-
ten material in heated tanks on trucks, rail cars, barges.

PHYSICAL PROPERTIES: White, lustrous needles. Charac-
teristic choking odor.

MELTING POINT: 268°F (131°C)
BOILING POINT: 544°F (285°C)
SPECIFIC GRAVITY: 1.53
SOLUBILITY IN WATER: not soluble
VAPOR PRESSURE: 1 mm Hg @ 96°C

ELECTRICAL EQUIPMENT: Class II, Group G

NAME: PICRIC ACID, wet, with not less than
10% water

SYNONYMS: carbazotic acid; nitroxanthic acid;
picro-nitric acid; 2,4,6-trinitrophenol

FORMULA: (NO,)3(CgHo)OH

NFPA 30/0OSHA CLASSIFICATION: IIIB

DOT CLASS: Class 4.1, Flammable solid

SHIPPING LABEL: FLAMMABLE SOLID

ID NO.: NA 1344

CAS NO.: 88-89-1

MOL. WT.: 229.1

STATEMENT OF HAZARDS: Flammable solid. Air or oxygen
is not required for decomposition or oxidation. Serious
health hazard. Strong sensitizer. May cause severe allergic
reaction and dermatitis.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL. OR LEAK PROCEDURES: Prompt cleanup and re-
moval are necessary. During cleanup, avoid shock, friction,
or heat. With extreme caution, shovel into suitable dry
container.

FIRE FIGHTING PROCEDURES: Explosive decomposition
may occur under fire conditions. Fight fire from protected
location or maximum possible distance. Use flooding quan-
tities of water as spray. DO NOT use carbon dioxide or
halogenated extinguishing agents. Approach fire from up-
wind to avoid hazardous vapors and toxic decomposition
products.

HEALTH HAZARDS: Serious health hazard. May be harmful
if absorbed through skin or inhaled. Irritating to skin, eyes,
and respiratory system. Sensitizer. May cause severe allergic
reaction and dermatitis.

FIRE AND EXPLOSION HAZARDS: Flammable solid. Ex-
plodes above 572°F (300°C) with release of oxides of nitro-
gen. Closed containers may rupture violently when heated.

FLASH POINT: 302°F (150°C)
AUTOIGNITION TEMPERATURE: 572°F (300°C)

INSTABILITYAND REACTIVITYHAZARDS: Anhydrous ma-
terial is shock-, friction-, and heat-sensitive. Highly unstable
in crystalline form.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated detached location. Do not allow material to be-
come dry. Isolate from organic materials; transition and
heavy metals.

USUAL SHIPPING CONTAINERS: Normally in solution with
10-20% water. 1 or 5 1b bottles, 25 1b boxes, 100 1b kegs,
300 Ib barrels.

PHYSICAL PROPERTIES: Pale yellow crystals. Odorless. In-
tensely bitter taste.

MELTING POINT: 252°F (122°C)
BOILING POINT: explodes
SPECIFIC GRAVITY: 1.76
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SOLUBILITY IN WATER: not soluble
VAPOR PRESSURE: <1 mm Hg @ 20°C

NAME: PIPERIDINE e

SYNONYMS: azacyclohexane; cyclopentimine; %@
cypentil; hexahydropyridine; hexazane;
pentamethyleneamine

FORMULA: C;H;N

NFPA 30/OSHA CLASSIFICATION: 1B

DOT CLASS: Class 3, Flammable and combustible liquid

SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 2401

CAS NO.: 110-89-4

MOL. WT.: 85.2

STATEMENT OF HAZARDS: Serious health hazard. Corro-
sive and flammable liquid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Use water spray to cool and
disperse vapors, protect personnel, and dilute spills to form
nonflammable mixtures. Control runoff and isolate dis-
charged material for proper disposal.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, “alcohol resistant” foam, or carbon dioxide. Use water
spray to keep fire-exposed containers cool.

HEALTH HAZARDS: Serious health hazard. May be harmful
if absorbed through skin or inhaled. Causes severe eye and
skin burns. Irritating to eyes, skin, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Com-
bustion may produce irritants and toxic gases, inlcuding
nitrogen oxides.

FLASH POINT: 61°F (16°C)

INSTABILITY AND REACTIVITY HAZARDS: Reacts vigor-
ously with oxidizing materials. Explodes on contact with N-
nitrosoacetanilide, 1-perchloryl-piperidine, and dicyanofur-
azan.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Outside or detached storage is pre-
ferred. Store away from heat and oxidizing materials.

PHYSICAL PROPERTIES: Clear, colorless liquid with heavy,
sweet, floral, animal odor. It has a burning, peppery taste.

MELTING POINT: 19°F (—7°C)
BOILING POINT: 223°F (106°C)
SPECIFIC GRAVITY: 0.86
SOLUBILITY IN WATER: soluble
VAPOR PRESSURE: 40 mm Hg @ 29°C

NAME: POLYCHLORINATED BIPHENYLS o

SYNONYMS: chlorinated biphenyls; chlorobi- %0
phenyls; PCBs

FORMULA: C;sH,;onCl, (n=3,4,5)
NFPA 30/0OSHA CLASSIFICATION: IIIB
DOT CLASS: Class 9, Miscellaneous hazardous material
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SHIPPING LABEL: Class 9, MISCELLANEOUS HAZARD-
OUS MATERIAL

ID NO.: UN 2315
CAS NO.: 1336-36-3
MOL. WT.: 257.6—326.4

STATEMENT OF HAZARDS: Toxic. Harmful if absorbed
through skin or inhaled. Eye and skin irritant. Combustible
liquid. Products of combustion may be more hazardous
than the material itself.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Absorb in noncombus-
tible material for proper disposal.

FIRE FIGHTING PROCEDURES: Extinguish fire using agent
suitable for surrounding fire. Use dry chemical, foam, car-
bon dioxide, or water spray. Use water spray to keep fire-
exposed containers or transformers cool. Approach fire
from upwind to avoid hazardous vapors and toxic decompo-
sition products.

HEALTH HAZARDS: Toxic. Harmful if absorbed through
skin or inhaled. Eye and skin irritant. Symptoms of overex-
posure include contact dermatitis, chloracne, excessive eye
discharge, and swelling. In the range of 1112 to 1202°F (600
to 650°C) highly toxic derivatives, polychlorinated dibenzo-
para-dioxins (PCDDs) and polychlorinated dibenzofurans
(PCDFs) can be formed, which may be a greater health
risk than PCBs. Symptoms include chloracne, liver damage,
thymic atrophy, hemorrhage, lymphoid depletion.

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
Products of combustion may be more hazardous than the
material itself. By-products include hydrogen chloride, poly-
chlorinated dibenzodioxins and furans (PCDD, PCDF), and
other irritants and toxic gases.

FLASH POINT: 286 to 385°F (141 to 196°C) (oc) Flash points
shown are a range for various PCBs. Some forms do not
exhibit flash points.

STORAGE RECOMMENDATIONS: PCBs are no longer com-
mercially produced in the U.S. Drums, transformers, and
other containers should be frequently inspected for leakage.
Store in a cool, dry, well-ventilated location. Detached stor-
age must be used.

USUAL SHIPPING CONTAINERS: Metal cans, pails, drums.
Tanks on trucks, rail cars, barges. Transformers, capacitors,
and oil switches manufactured prior to 1979.

PHYSICAL PROPERTIES: Generally colorless to yellow oily
liquid, white to yellow crystals, or yellow to black resin. Mild,
distinctive odor.

BOILING POINT: 527 to 788°F (275 to 420°C)
SPECIFIC GRAVITY: 1.20 to 1.56
SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: <1 mm Hg @ 38°C

NAME: POTASSIUM 6
SYNONYMS: kalium 6@0
FORMUILA: K
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NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 4.3, Dangerous when wet material
SHIPPING LABEL: DANGEROUS WHEN WET

ID NO.: UN 2257

CAS NO.: 7440-09-7

MOL. WT.: 39.1

STATEMENT OF HAZARDS: Combustible solid. Corrosive.
Water reactive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL. OR LEAK PROCEDURES: Keep water away from re-
lease. Shovel into suitable dry container.

FIRE FIGHTING PROCEDURES: Use approved Class D ex-
tinguishers or smother with dry sand, dry clay, or dry ground
limestone. DO NOT use carbon dioxide or halogenated
extinguishing agents. DO NOT use water. Violent reaction
may result.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns.

FIRE AND EXPLOSION HAZARDS: Combustible solid.
Evolves hydrogen and ignites on contact with water. May
ignite spontaneously on exposure to air. Combustion may
produce irritants and toxic gases. If damp, burns readily in
combination with combustibles.

INSTABILITYAND REACTIVITYHAZARDS: Reactsviolently

with a broad range of materials, including water and air.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from water, acids, halogens,
silicates, sulfates, nitrates, carbonates, phosphates, oxides
and hydroxides of heavy metals, organics, and Teflon.

USUAL SHIPPING CONTAINERS: Hermetically sealed can
inside wooden box. Metal cans, pails, drums, and tanks.
Tanks on trucks, rail cars, barges. Packaged under inert gas
or mineral oil.

PHYSICAL PROPERTIES: Soft, silvery-white metal. Tarnishes
on exposure to air.

MELTING POINT: 146°F (63°C)

BOILING POINT: 1410°F (766°C)

SPECIFIC GRAVITY: 0.86

SOLUBILITY IN WATER: soluble (decomposes)

NAME: POTASSIUM CYANIDE 0
FORMULA: KCN 60@
NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 6.1, Poisonous material

SHIPPING LABEL: POISON

ID NO.: UN 1680

CAS NO.: 151-50-8

MOL. WT.: 65.1

STATEMENT OF HAZARDS: Serious health hazard. Corro-
sive. Reacts with water or any acid releasing hydrogen cya-
nide.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Keep water away from re-
lease. Flush spill area with hypochlorite solution. Cover in
noncombustible material for proper disposal. Shovel into
suitable dry container. Control runoff and isolate dis-
charged material for proper disposal.

FIRE FIGHTING PROCEDURES: Do not use carbon dioxide
extinguisher. Extinguish fire using agent suitable for sur-
rounding fire. Water may be used on nearby fires not involv-
ing potassium cyanide. Use water spray to keep fire-exposed
containers cool. Use alkali dry chemical.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if absorbed through skin or inhaled.
May cause cyanosis.

FIRE AND EXPLOSION HAZARDS: Not combustible. Reac-
tion with acids releases flammable hydrogen cyanide gas.

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
acids to produce hydrogen cyanide.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from water, acids, and carbon
dioxide. Outside or detached storage is preferred.

USUAL SHIPPING CONTAINERS: Glass bottles, special

metal containers, and steel drums.

PHYSICAL PROPERTIES: White lumps or crystals (deliques-
cent) with faint odor of bitter almonds.

MELTING POINT: 1174°F (634°C)
BOILING POINT: 2957°F (1625°C)
SPECIFIC GRAVITY: 1.52
SOLUBILITY IN WATER: soluble

NAME: POTASSIUM DICHLORO-S- o

TRIAZINETRIONE QQ?

DOT SHIPPING NAME: DICHLOROISO-
CYANURIC ACID

dry DICHLOROISOCYANURIC ACID SALTS

SYNONYMS: potassium dichloroisocyanurate; troclosene pot-
assium

FORMULA: KCl,(NOC)4

NFPA 30/0OSHA CLASSIFICATION:
DOT CLASS: Class 5.1, Oxidizer
SHIPPING LABEL: OXIDIZER

ID NO.: UN 2465

CAS NO.: 2244-21-5

MOL. WT.: 236.1

STATEMENT OF HAZARDS: Serious health hazard. Oxi-
dizer. Reacts with water, releasing chlorine gas. Thermally
unstable. Decomposes at 464°F (240°C).

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Keep water away from re-
lease. Approach release from upwind. Isolate leaking con-
tainers, if this can be done without undue risk. Prompt
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cleanup and removal are necessary. Shovel into suitable dry
container. Control runoff and isolate discharged material
for proper disposal.

FIRE FIGHTING PROCEDURES: Approach fire from upwind
to avoid hazardous vapors and toxic decomposition prod-
ucts. Fight fire from protected location or maximum possi-
ble distance. Use remote equipment whenever possible. Use
flooding quantities of water on fire-involved containers. If
necessary use water spray to keep fire-exposed containers
cool.

HEALTH HAZARDS: Serious health hazard. May be harmful
if inhaled. May cause pulmonary edema. Effects may be
delayed. Irritating to skin, eyes, and respiratory system. Re-
acts with water to release toxic chlorine gas and nitrogen
trichloride liquid.

FIRE AND EXPLOSION HAZARDS: Contactwith foreign ma-
terials, organic matter, or easily chlorinated or oxidized
materials may result in fire. Mixture with ammonium salts
or similar nitrogen containing compounds may result in
exothermic reactions, causing fire or explosion. Reacts with
water to release chlorine gas and nitrogen trichloride and
in confined spaces increases temperature and pressure to
dangerous levels. Closed containers may rupture violently
when heated. Thermally unstable. Decomposes at fire tem-
perature and is self-sustaining even if heat source is re-
moved.

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
water to produce chlorine. Reacts explosively with solutions
of ammonia, amines, or calcium hypochlorite. Reacts with
most reducing agents.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Outside or detached storage is pre-
ferred. Must be stored in a dry location on pallets arranged
according to NFPA 430, Code for Storage of Liquid. and
Solid Oxidizers. Separate from combustibles; oxidizing ma-
terials, ammonia, sodium carbonate (soda ash), calcium
hypochlorite, hydrogen peroxide.

USUAL SHIPPING CONTAINERS: Moisture-excluding fiber
drums with polyethylene bag liner, and lined pails. Smaller
quantities in glass or polyethylene bottles and in special
laminated packets.

PHYSICAL PROPERTIES: White crystalline solid with strong
chlorine odor. Thermally unstable. Decomposes at 464°F
(240°C).

SPECIFIC GRAVITY: 0.96

SOLUBILITY IN WATER: slowly reacts

NAME: POTASSIUM HYDROXIDE, solid Q
POTASSIUM HYDROXIDE, solution @‘0
SYNONYMS: caustic potash; potash lye

FORMULA: KOH

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 8, Corrosive material

SHIPPING LABEL: CORROSIVE

ID NO.: UN 1813 for solid UN 1814 for solution

CAS NO.: 1310-58-3

MOL. WT.: 56.1
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STATEMENT OF HAZARDS: Corrosive. Serious health haz-
ard. Either solid or concentrated solution.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Keep water away from re-
lease. Prompt cleanup and removal are necessary. Control
runoff and isolate discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Extinguish fire using agent
suitable for type of surrounding fire. Use water spray to
keep fire-exposed containers cool. Use flooding quantities
of water.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. Irritating to skin, eyes, and respiratory system. May
be harmful if inhaled.

FIRE AND EXPLOSION HAZARDS: Not combustible. Dis-
solves in water, releasing heat. If moist, reacts with many
common metals to form hydrogen gas.

INSTABILITY AND REACTIVITY HAZARDS: Soluble in
water, releasing heat sufficient to ignite combustibles. Reacts
with acids, giving off heat. When moist, reacts with many
metals such as aluminum, lead, tin, and zinc to form hydro-
gen gas.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from water, acids, and metals.

USUAL SHIPPING CONTAINERS: Bottles, drums, and tank
cars.

PHYSICAL ~ PROPERTIES: White deliquescent crystals,
lumps, rods, or pellets. May be in concentrated water solu-
tion.

MELTING POINT: 680°F (360°C)
BOILING POINT: 2408°F (1320°C)
SPECIFIG GRAVITY: 2.04
SOLUBILITY IN WATER: soluble

NAME: POTASSIUM PEROXIDE @
SYNONYMS: potassium superoxide 9@0
FORMULA: K,O,

NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 5.1, Oxidizer

SHIPPING LABEL: OXIDIZER

ID NO.: UN 1491

CAS NO.: 17014-71-0

MOL. WT.: 110.2

STATEMENT OF HAZARDS: Corrosive. Strong oxidizer.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Use flooding quantities of
water to dilute spills to form nonreactive mixtures, protect
personnel.

FIRE FIGHTING PROCEDURES: Extinguish fire using agent
suitable for surrounding fire. Use flooding quantities of
water as spray.
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HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if absorbed through skin or inhaled.

FIRE AND EXPLOSION HAZARDS: Strong oxidizer. En-
hances combustion in combination with combustibles. Not
combustible. Mixtures with combustibles may ignite sponta-
neously.

INSTABILITY AND REACTIVITY HAZARDS: Reacts vigor-
ously with strong acids, metals, and organics. Reacts with
water.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from organic and oxidizing
materials. Immediately remove and properly dispose of any
spilled material. See also NFPA 430, Code for the Storage
of Solid and Liquid Oxidizers.

USUAL SHIPPING CONTAINERS: Glass bottles, fiber bags
or boxes, metal cans, drums.

PHYSICAL PROPERTIES: White to yellowish odorless pow-
der.

MELTING POINT: 914°F (490°C)
BOILING POINT: decomposes
SOLUBILITY IN WATER: soluble

NAME: POTASSIUM-SODIUM ALLOYS e
FORMULA: Na,K, 0@@
NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 4.3, Dangerous when wet material
SHIPPING LABEL: DANGEROUS WHEN WET

ID NO.: UN 1422

CAS NO.: 11135-81-2

MOL. WT.: 23.0 - 39.1

STATEMENT OF HAZARDS: Corrosive. Combustible liquid
metal. Water reactive. May ignite spontaneously on expo-
sure to moist air.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL. OR LEAK PROCEDURES: Keep water away from re-
lease. Absorb in noncombustible material for proper dis-
posal. Shovel into suitable dry container.

FIRE FIGHTING PROCEDURES: Use approved Class D ex-
tinguishers or smother with dry sand, dry clay, or dry ground
limestone. DO NOT use carbon dioxide or halogenated
extinguishing agents. DO NOT use water. Violent reaction
may result.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin

burns.

FIRE AND EXPLOSION HAZARDS: Combustible liquid
metal. Evolves hydrogen and ignites on contact with water.
May ignite spontaneously on exposure to moist air. Combus-
tion may produce irritants and toxic gases.

INSTABILITYAND REACTIVITYHAZARDS: Reacts violently
with a broad range of materials, including water and moist
air.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from Teflon, halogens, chlori-

nated solvents, acids, alcohols, organic materials, carbon
dioxide, oxidizing materials, and water.

USUAL SHIPPING CONTAINERS: DOT 4BW240 carbon
steel cylinders, glass ampules. Packaged under inert gas.

PHYSICAL PROPERTIES: Liquid, silvery metal. Commercial
mixtures are 40 to 90% potassium.

MELTING POINT: 12°F
SOLUBILITY IN WATER: decomposes
VAPOR DENSITY: 1.02-1.29

NAME: POTASSIUM SULFIDE, anhydrous
SYNONYMS: potassium monosulfide
FORMULA: K,S

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 4.2, Spontaneously combustible material
SHIPPING LABEL: SPONTANEOUSLY COMBUSTIBLE

ID NO.: UN 1382

CAS NO.: 1312-73-8

MOL. WT.: 110.3

STATEMENT OF HAZARDS: Corrosive. Combustible solid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Prompt cleanup and re-
moval are necessary. Cover in noncombustible material for
proper disposal. Keep water away from release.

FIRE FIGHTING PROCEDURES: Use flooding quantities of
water as spray. Approach fire from upwind to avoid hazard-
ous vapors and. toxic decomposition products.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if inhaled. Releases hydrogen sulfide
on contact with water and under fire conditions.

FIRE AND EXPLOSION HAZARDS: Combustible solid. Fire
conditions may produce hydrogen sulfide. Finely divided
potassium sulfide may explode in air at room temperature.
May act as an oxidizer.

INSTABILITYAND REACTIVITYHAZARDS: Reactsviolently
with acids, oxidizing materials, halogens.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acids, oxidizing materi-
als, halogens.

USUAL SHIPPING CONTAINERS: Glass bottles, metal cans,
pails, drums.

PHYSICAL PROPERTIES: White to yellowish to brownish-red
crystalline solid. Rotten egg odor.

MELTING POINT: 1674°F (912°C) Decomposes at 1562°F
(850°C)

SPECIFIC GRAVITY: 1.74

SOLUBILITY IN WATER: soluble

ELECTRICAL EQUIPMENT: Class II, Group Undesignated

NAME: PROPARGYL ALCOHOL o@é
O

SYNONYMS: ethynylcarbinol; ethynylmethanol;
2-propyn-1-ol; 1-propyne-3-ol; 3-propynol
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FORMULA: HC = CCH,OH

NFPA 30/OSHA CLASSIFICATION: IC

DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID and POISON
ID NO.: NA 1986

CAS NO.: 107-19-7

MOL. WT.: 56.1

STATEMENT OF HAZARDS: Severe health hazard. Flamma-
ble liquid. May polymerize or decompose explosively.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak if this can be done without
undue risk. Use water spray to cool and disperse vapors,
protect personnel, and dilute spills to form nonflammable
mixtures. Absorb in noncombustible material for proper

disposal.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, “alcohol resistant” foam, or carbon dioxide. Use water
spray to keep fire-exposed containers cool. Fight fire from
protected location or maximum possible distance.

HEALTH HAZARDS: Severe health hazard. May be fatal if
absorbed through skin or inhaled. Irritating to skin, eyes,
and respiratory system.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Closed containers may rupture vio-
lently when heated.

FLASH POINT: 97°F (33°C) (oc)

INSTABILITY AND REACTIVITY HAZARDS: May polymer-
ize explosively. Polymerization may be caused by elevated
temperature, oxidizers, peroxides, caustic solutions, or sun-
light. Uninhibited monomer vapor may form polymer in
vents and other confined spaces.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Store away from heat, oxidizing materi-
als, acids, alkalies, and sunlight.

USUAL SHIPPING CONTAINERS: Metal cans, pails, drums.

PHYSICAL PROPERTIES: Colorless liquid. Mild geranium
odor.

MELTING POINT: —61 to —54°F (—52 to —48°C)
BOILING POINT: 237 to 239°F (114 to 115°C)

SPECIFIC GRAVITY: 0.95

SOLUBILITY IN WATER: soluble

VAPOR PRESSURE: 11.6 mm Hg @ 20°C

ELECTRICAL EQUIPMENT: Class I, Group Undesignated

NAME: PROPIONALDEHYDE é
SYNONYMS: propanal; propionic aldehyde; %@
; propyl-aldehyde

FORMULA: CH3CH,CHO
NFPA 30/0SHA CLASSIFICATION: 1B
DOT CLASS: Class 3, Flammable and combustible liquid
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SHIPPING LABEL: FLAMMABLE LIQUID
ID NO.: UN 1275

CAS NO.: 123-38-6

MOL. WT.: 58.1

STATEMENT OF HAZARDS: Flammable liquid. May form
explosive peroxides if exposed to air. Moderate health haz-
ard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL. OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak, if this can be done without
undue risk. Use water spray to cool and disperse vapors,
protect personnel, and dilute spills to form nonflammable
mixtures. Control runoff and isolate discharged material
for proper disposal.

FIRE FIGHTING PROCEDURES: Fight fire from protected
location or maximum possible distance. Use water spray
to keep fire-exposed containers cool. Use water spray, dry
chemical, ‘“alcohol resistant” foam, or carbon dioxide.
Water may be ineffective.

HEALTH HAZARDS: Moderate health hazard. May be harm-
fulifinhaled. Irritating to skin, eyes, and respiratory system.
Narcosis, nausea, and loss of consciousness may result from
exposure to high concentrations of vapor.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Com-
bustion may produce irritants and toxic gases. Vapors are
heavier than air and may travel to a source of ignition and
flash back. Closed containers may rupture violently when
heated.

FLASH POINT: 16°F (—9°C)

AUTOIGNITION TEMPERATURE: 405°F (207°C)
FLAMMABLE LIMITS: LOWER: 2.9% UPPER: 17.0%
INSTABILITYAND REACTIVITYHAZARDS: Reacts with oxi-

dizing materials, amines, strong alkalies, and acids. Hazard-
ous polymerization may occur.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Store away from heat and oxidizers.
Outside or detached storage is preferred. Inside storage
should be in a standard flammable liquids storage ware-
house, room, or cabinet. Separate from oxidizing materials
and other reactive hazards.

USUAL SHIPPING CONTAINERS: Vapor-tight glass bottles,
drums, and tanks.

PHYSICAL PROPERTIES: Colorless liquid with suffocating
fruity odor.

MELTING POINT: —114°F (—81°C)
BOILING POINT: 120°F (49°C)

SPECIFIC GRAVITY: 0.81

SOLUBILITY IN WATER: partly soluble
VAPOR PRESSURE: 300 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group C

NAME: PROPIONIC ACID
SYNONYMS: methylacetic acid; propanoic acid
FORMULA: CH3CH,COOH

&
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NFPA 30/0OSHA CLASSIFICATION: II
DOT CLASS: Class 8, Corrosive material
SHIPPING LABEL: CORROSIVE

ID NO.: UN 1848

CAS NO.: 79-09-4

MOL. WT.: 74.1

STATEMENT OF HAZARDS: Corrosive and combustible liq-
uid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Use water spray to cool and
disperse vapors, protect personnel, and dilute spills to form
nonflammable mixtures. Control runoff and isolate dis-
charged material for proper disposal.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, “alcohol resistant” foam, or carbon dioxide. Use water
spray to keep fire-exposed containers cool.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. Irritating to skin, eyes, and respiratory system. May
be harmful if inhaled.

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
FLASH POINT: 126°F (52°C)

AUTOIGNITION TEMPERATURE: 955°F (513°C)
FLAMMABLE LIMITS: LOWER: 2.9% UPPER: 12.1%

INSTABILITYAND REACTIVITYHAZARDS: Reacts with oxi-
dizing materials and caustic substances. Products of combus-
tion include carbon dioxide and carbon monoxide as well
as irritating fumes.

STORAGE RECOMMENDATIONS: Outside ' or "detached
storage is preferred. Store in a cool, dry, well-ventilated
location.

USUAL SHIPPING CONTAINERS: Glass bottles, carboys,
lined drums and tank trucks and tank cars.

PHYSICAL PROPERTIES: Colorless, oily liquid with pungent,
disagreeable, rancid odor.

MELTING POINT: —6°F (—21°C)

BOILING POINT: 286°F (141°C)

SPECIFIC GRAVITY: 1.00

SOLUBILITY IN WATER: soluble

VAPOR PRESSURE: 2 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: PROPIONIC ANHYDRIDE

SYNONYMS: methylacetic acid anhydride;
propionyl-oxide; propanoic anhydride

FORMULA: (CH3CH,CO),0O

NFPA 30/0OSHA CLASSIFICATION: IITIA
DOT CLASS: Class 8, Corrosive material
SHIPPING LABEL: CORROSIVE

ID NO.: UN 2496

CAS NO.: 123-62-6

&

MOL. WT.: 130.1
STATEMENT OF HAZARDS: Corrosive and combustible lig-
uid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Use water spray to cool and
disperse vapors, protect personnel, and dilute spills to form
nonflammable mixtures. Control runoff and isolate dis-
charged material for proper disposal. Neutralize spill and
washings with soda ash or lime.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, “alcohol resistant” foam, or carbon dioxide. Use water
spray to keep fire-exposed containers cool. Hazardous reac-
tions may be avoided by using large quantities of water
to solubilize the anhydride and fully absorb the heat of

reaction.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if inhaled. Irritating to skin, eyes,
and respiratory system.

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
Contact with oxidizers should be avoided. Material reacts
with water producing heat. Combustion may produce irri-
tants and toxic gases.

FLASH POINT: 145°F (63°C)
AUTOIGNITION TEMPERATURE: 540°F (285°C)

FLAMMABLE LIMITS: LOWER: 1.5% @ 165°F (74°C)UP-
PER: 11.9% @ 261°F (127°C)

INSTABILITYAND REACTIVITYHAZARDS: Reacts with oxi-
dizing materials, water, alcohols, and alkalies. Products of
combustion include carbon dioxide and carbon monoxide
as well as irritating fumes.

STORAGE RECOMMENDATIONS: Outside or detached
storage is preferred. Separate from heat and oxidizing mate-
rials. Exclude moisture from vapor space in storage tank.

USUAL SHIPPING CONTAINERS: Glass bottles, carboys,
lined drums, and tank trucks or tank cars.

PHYSICAL PROPERTIES: Colorless liquid with pungent

odor. Slowly dissolves in water to form propionic acid.
MELTING POINT: —49°F (—45°C)
BOILING POINT: 333°F (167°C)
SPECIFIC GRAVITY: 1.01
SOLUBILITY IN WATER: slowly reacts
VAPOR PRESSURE: 10 mm Hg @ 58°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: PROPYLAMINE @

SYNONYMS: 1-aminopropane, l-propanamine; 6‘0
n-propylamine

FORMULA: CH3;CHyCHyNH,

NFPA 30/OSHA CLASSIFICATION: 1B

DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID and CORROSIVE
ID NO.: UN 1277
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CAS NO.: 107-10-8
MOL. WT.: 59.1
STATEMENT OF HAZARDS: Corrosive. Flammable liquid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Eliminate all ignition
sources. Use water spray to cool and disperse vapors, protect
personnel, and dilute spills to form nonflammable mixtures.
Approach release from upwind. Absorb in noncombustible
material for proper disposal.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, “alcohol resistant” foam, or carbon dioxide. Use water
spray to keep fire-exposed containers cool. Solid streams of
water may be ineffective and spread material.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if inhaled. Vapors cause extreme
irritation of eyes with lachrymation, conjunctivitis, and cor-
neal edema. Irritating to skin, eyes, and respiratory system.
Inhalation may cause difficulties ranging from coughing
and nausea to pulmonary edema. Skin sensitizer. May cause
severe allergic reaction.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back.

FLASH POINT: —35°F (—37°C)
AUTOIGNITION TEMPERATURE: 604°F (318°C)
FLAMMABLE LIMITS: LOWER: 2.0% UPPER: 10.4%

INSTABILITY AND REACTIVITY HAZARDS: Avoid contact
with acids, oxidizing materials, chlorine, hypochlorite, halo-
genated compounds, and reactive' organic ‘compounds.
Products of decomposition include carbon monoxide, car-
bon dioxide, hydrocarbons, and toxic oxides of nitrogen as
well as toxic amine vapors. Ammonia vapors are liberated
upon decomposition.

STORAGE RECOMMENDATIONS: Outside or detached
storage is preferred. Avoid oxidizing materials, acids, and
sources of halogen. Store in a cool, dry, well-ventilated loca-
tion.

USUAL SHIPPING CONTAINERS: Glass bottles, cans,
drums, and tank cars.

PHYSICAL PROPERTIES: Colorless liquid with strong odor
or ammonia. Soluble in water.

MELTING POINT: —117°F (—83°C)
BOILING POINT: 120°F (48°C)

SPECIFIC GRAVITY: 0.72

SOLUBILITY IN WATER: soluble

VAPOR PRESSURE: 248 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: PROPYLENE DICHLORIDE 6
SYNONYMS: 1,2-dichloropropane 900
FORMULA: CH3CHCICHyCI

NFPA 30/OSHA CLASSIFICATION: IB
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DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 1279

CAS NO.: 78-87-5

MOL. WT.: 113.0

STATEMENT OF HAZARDS: Flammable liquid. Combustion
by-products may include hydrogen chloride. Moderate
health hazard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILLL. OR LEAK PROCEDURES: Eliminate all ignition
sources. Approach release from upwind. Stop or control
the leak, if this can be done without undue risk. Control
runoff and isolate discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Approach fire from upwind
to avoid hazardous vapors and toxic decomposition prod-
ucts. Use water spray, dry chemical, foam, or carbon dioxide.
Use water spray to keep fire-exposed containers cool.

HEALTH HAZARDS: Moderate health hazard. May be harm-
ful if inhaled. Irritating to eye, skin, and respiratory system.
Combustion by-products may include hydrogen chloride.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Combustion may produce irritants
and toxic gases, including hydrogen chloride.

FLASH POINT: 60°F (16°C)
AUTOIGNITION TEMPERATURE: 1035°F (557°C)
FLAMMABLE LIMITS: LOWER: $8.2% UPPER: 14.5%

INSTABILITYAND REACTIVITYHAZARDS: Reacts with oxi-
dizing materials, alkalies, and alkali metals, such as alumi-
num.

STORAGE, RECOMMENDATIONS: Outside or detached
storage is preferred. Inside storage should be in a standard
flammable liquids storage warehouse, room, or cabinet. Sep-
arate from oxidizing materials and active metals.

USUAL SHIPPING CONTAINERS: Glass bottles, drums;
tanks on trucks, rail cars, barges.

PHYSICAL PROPERTIES: Colorless liquid with odor like
chloroform.

MELTING POINT: —148°F (—100°C)
BOILING POINT: 205°F (96°C)

SPECIFIC GRAVITY: 1.16

SOLUBILITY IN WATER: not soluble

VAPOR DENSITY: 3.90

VAPOR PRESSURE: 40 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: PROPYLENE OXIDE o

SYNONYMS: 1,2-epoxypropane; methyloxirane; 6‘9
propene oxide

—O0—

FORMULA: CH;HC—CH,
NFPA 30/0OSHA CLASSIFICATION: IA
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DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 1280

CAS NO.: 75-56-9

MOL. WT.: 58.1

STATEMENT OF HAZARDS: Flammable liquid. Corrosive.
Low ignition energy.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILLL. OR LEAK PROCEDURES: Eliminate all ignition
sources. Approach release from upwind. Stop or control
the leak, if this can be done without undue risk. Use water
spray to cool and disperse vapors, protect personnel, and
dilute spills to form nonflammable mixtures. Do not use
clay-based absorbents. Control runoff and isolate dis-
charged material for proper disposal.

FIRE FIGHTING PROCEDURES: Use flooding quantities of
water as fog. May use water spray, dry chemical, “alcohol
resistant” foam, or carbon dioxide. Use water spray to keep

fire-exposed containers cool. Fight fire from protected loca-
tion or maximum possible distance.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if inhaled. Pulmonary edema may
result. Irritating to skin, eyes, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Closed containers may rupture vio-
lently when heated.

FLASH POINT: —35°F (—37°C)
AUTOIGNITION TEMPERATURE: 869°F (465°C)
FLAMMABLE LIMITS: LOWER: 2.1% UPPER: ‘37.0%

INSTABILITY AND REACTIVITY HAZARDS: Hazardous po-
lymerization may occur when in contact with highly active
catalytic surfaces, acids, and bases. Reacts with acids, alkalies,
salts, combustible materials, clay based absorbents. Reaction
with water may lead to a runaway reaction.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Outside or detached storage is pre-
ferred. Separate from acids, alkalies, salts, combustible ma-
terials, clay-based absorbents.

USUAL SHIPPING CONTAINERS: Steel cylinders; tanks on
trucks, rail cars, barges. Nitrogen cover required.

PHYSICAL PROPERTIES: Colorless liquid with sweet ether-
like odor.

MELTING POINT: —170°F (—112°C)

BOILING POINT: 94°F (34°C)

SPECIFIC GRAVITY: 0.86

SOLUBILITY IN WATER: soluble

VAPOR DENSITY: 2.00

VAPOR PRESSURE: 442 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group B (C)

NAME: n-PROPYL NITRATE é
SYNONYMS: nitric acid propyl ester 9@9
FORMULA: CHj3(CH,),ONO,

NFPA 30/OSHA CLASSIFICATION: 1B

DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 1865

CAS NO.: 627-13-4

MOL. WT.: 105.1

STATEMENT OF HAZARDS: Flammable liquid. Thermally
unstable. Strong oxidizer. Moderate health hazard. Combus-
tion by-products may include oxides of nitrogen.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL. OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak, if this can be done without
undue risk. Use appropriate foam to blanket release and
suppress vapors. Absorb in noncombustible material for
proper disposal.

FIRE FIGHTING PROCEDURES: Use dry chemical, foam,
carbon dioxide, or water spray. Water may be ineffective.
Use water spray to keep fire-exposed containers cool. Fight
fire from protected location or maximum possible distance.

HEALTH HAZARDS: Moderate health hazard. May be harm-
ful if inhaled. Irritating to skin, eyes, and respiratory system.
Combustion by-products may include oxides of nitrogen.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Ex-
plodes when heated. Vapors are heavier than air and may
travel to a source of ignition and flash back. Closed contain-
ers may rupture violently when heated. Combustion may :
produce irritants and toxic gases.

FLASH POINT:. 68°F(20°C)
AUTOIGNITION TEMPERATURE: 347°F (175°C)
FLAMMABLE LIMITS: LOWER: 2% UPPER: 100%

INSTABILITY AND REACTIVITY HAZARDS: Thermally un-
stable. Decomposes at 347°F (175°C). Shock-sensitive. Re- :
acts with oxidizing materials and forms explosive mixtures '
with combustible materials.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from oxidizing materials and
combustibles. Outside or detached storage is preferred. Im-
mediately remove and properly dispose of any spilled mate-
rial. See also NFPA 430, Code for the Storage of Liquid and
Solid Oxidizers.

USUAL SHIPPING CONTAINERS: Bottles packed in insulat-
ing material. Metal cans, pails, drums.

PHYSICAL PROPERTIES: Pale yellow liquid. Sickly, sweet
odor.

MELTING POINT: <—150°F (<—101°C)
BOILING POINT: 230°F (110°C)
SPECIFIC GRAVITY: 1.05
SOLUBILITY IN WATER: not soluble
VAPOR PRESSURE: 18 mm Hg @ 20°C
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ELECTRICAL EQUIPMENT: Class I, Group B

NAME: PROPYLTRICHLOROSILANE e

SYNONYMS: trichloropropylsilane @‘0

FORMULA: C4H;SiClg

NFPA 30/OSHA CLASSIFICATION: II

DOT CLASS: Class 8, Corrosive material

SHIPPING LABEL: CORROSIVE

ID NO.: UN 1816

CAS NO.: 141-57-1

MOL. WT.: 177.5

STATEMENT OF HAZARDS: Corrosive and flammable lig-
uid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak, if this can be done without
undue risk. Use water spray to cool and disperse vapors and
protect personnel. Spills can be neutralized by flushing with
large quantities of water followed by treatment with sodium
bicarbonate. Control runoff and isolate discharged material
for proper disposal.

FIRE FIGHTING PROCEDURES: Use dry chemical, foam,
carbon dioxide, or water spray. Use water spray to keep fire-
exposed containers cool. Approach fire from upwind to
avoid hazardous vapors and toxic decomposition products.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if absorbed through skin or inhaled.
Irritating to skin, eyes, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Com-
bustion by-products include hydrogen chloride, other chlo-
rine compounds, and other irritants and. toxic gases.

FLASH POINT: 100°F (38°C)

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
water to produce hydrogen chloride.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acids, alkalies, oxidizing
materials, and water. Outside or detached storage is pre-
ferred.

USUAL SHIPPING CONTAINERS: Glass bottle inside
wooden box. Metal cans, pails, drums. Packaged under ni-
trogen gas.

PHYSICAL PROPERTIES: Colorless liquid. Acrid odor.
BOILING POINT: 252°F (122°C)

SPECIFIC GRAVITY: 1.19

SOLUBILITY IN WATER: not soluble (decomposes)
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: PYRIDINE e
SYNONYMS: azabenzene; azine 6‘0
FORMULA: C;HzN

NFPA 30/OSHA CLASSIFICATION: IB

DOT CLASS: Class 3, Flammable and combustible liquid
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SHIPPING LABEL: FLAMMABLE LIQUID and POISON
ID NO.: UN 1282

CAS NO.: 110-86-1

MOL. WT.: 79.1

STATEMENT OF HAZARDS: Serious health hazard. Flamma-
ble liquid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak, if this can be done without
undue risk. Use water spray to cool and disperse vapors,
protect personnel, and dilute spills to form nonflammable
mixtures. Control runoff and isolate discharged material
for proper disposal.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, “alcohol resistant” foam, or carbon dioxide. Solid
streams of water may be ineffective. Use water spray to keep
fire-exposed containers cool.

HEALTH HAZARDS: Serious health hazard. May be harmful
if absorbed through skin or inhaled. Corrosive. Causes se-
vere eye and skin burns. Irritating to skin, eyes, and respira-
tory system. Overexposure causes nausea, headache, and
nervous symptoms.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Products of combustion include
carbon monoxide, carbon dioxide, and oxides of nitrogen.

FLASH POINT: 68°F (20°C)
AUTOIGNITION TEMPERATURE: 900°F (482°C)
FLAMMABLE, LIMITS; LOWER: 1.8% UPPER: 12.4%

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
many acids and oxidizers.

STORAGE "RECOMMENDATIONS: Outside or detached
storage is preferred. Isolate from oxidizing materials and
acids.

USUAL SHIPPING CONTAINERS: Bottles, drums, and tank

cars.

PHYSICAL PROPERTIES: Clear, colorless to light yellow lig-
uid with penetrating and nauseating odor.

MELTING POINT: —44°F (—42°C)

BOILING POINT: 240°F (115°C)

SPECIFIC GRAVITY: 0.98

SOLUBILITY IN WATER: soluble

VAPOR PRESSURE: 18 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: SILANE o
SYNONYMS: monosilane; silicane; silicon %9
tetrahydride

FORMULA: SiH,
NFPA 30/OSHA CLASSIFICATION:
DOT CLASS: Class 2.1, Flammable gas
SHIPPING LABEL: FLAMMABLE GAS
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ID NO.: UN 2203
CAS NO.: 7803-62-5
MOL. WT.: 32.1

STATEMENT OF HAZARDS: Pyrophoric. Flammable gas.
Low ignition energy. Slight health hazard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Use water spray to
cool and disperse vapors and protect personnel. Releases
may ignite spontaneously.

FIRE FIGHTING PROCEDURES: Use fine spray or fog to
control fire by preventing its spread and absorbing some
of its heat. Stop flow of gas before extinguishing fire. Use
water spray to keep fire-exposed containers cool. Do not
use halocarbons. Explosive decomposition may occur under
fire conditions. Fight fire from protected location or maxi-
mum possible distance. Approach fire from upwind to avoid
hazardous vapors and toxic decomposition products.

HEALTH HAZARDS: Slight health hazard. Irritating to skin,
eyes, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Flammable gas. Pyro-
phoric; may ignite spontaneously on exposure to air. Decom-
poses at 752°F (400°C) with release of silicon fumes and
hydrogen. Closed containers may rupture violently when
heated.

FLAMMABLE LIMITS: LOWER: 1.4% UPPER: 96% (esti-
mated)

INSTABILITY AND REACTIVITY HAZARDS: May explode
with halocarbons when ignited.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from alkalies, oxidizing materi-
als, halogens, and air. Outside or detached storage is pre-
ferred.

USUAL SHIPPING CONTAINERS: Cylinders or tanks.
PHYSICAL PROPERTIES: Colorless gas. Repulsive odor.
MELTING POINT: —301°F (—185°C)

BOILING POINT: —170°F (—112°C)

SPECIFIC GRAVITY: 0.68 @ (—185°C)

SOLUBILITY IN WATER: not soluble (slowly decomposes)
VAPOR DENSITY: 1.11

NAME: SILANE, (4-AMINOBUTYL)- o

DIETHOXYMETHYL O
SYNONYMS: (4-aminobutyl)diethoxymethyl-silane; ‘
aminobutylmethyl diethoxysilane

FORMULA: CoH,y3NO,Si

NFPA 30/0OSHA CLASSIFICATION:
DOT CLASS: N/A

ID NO.: N/A

CAS NO.: 3037-72-7

MOL. WT.: 205.4

STATEMENT OF HAZARDS: Corrosive and combustible lig-
uid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Use water spray to
cool and disperse vapors and protect personnel. Control
runoff and isolate discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Use dry chemical, foam,
carbon dioxide, or water spray. Approach fire from upwind
to avoid hazardous vapors and toxic decomposition prod-
ucts.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if absorbed through skin or inhaled.

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
Combustion may produce irritants and toxic gases.

INSTABILITY AND REACTIVITY HAZARDS: May attack
glass. Hydrolyzes in water.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from glass, water, oxidizing
materials.

PHYSICAL PROPERTIES: Liquid.

SOLUBILITY IN WATER: not soluble (decomposes)
NAME: SILICON TETRACHLORIDE 0
SYNONYMS: silicon chloride; tetrachlorosilane 6@9
FORMULA: SiCl,

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 8, Corrosive material

SHIPPING LABEL: CORROSIVE

ID NO.: UN 1818

CAS NO.: 10026-04-7

MOL. WT.: 169.9

STATEMENT OF HAZARDS: Corrosive. Water reactive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Keep water away from re-
lease. Stop or control the leak, if this can be done without
undue risk. Use appropriate foam to blanket release and
suppress vapors. Approach release from upwind. Adsorb in
noncombustible material for proper disposal.

FIRE FIGHTING PROCEDURES: Extinguish fire using agent
suitable for surrounding fire. Use water spray to keep fire-
exposed containers cool. Approach fire from upwind to
avoid hazardous vapors and toxic decomposition products.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. Irritating to skin, eyes, and respiratory system. Symp-
toms of overexposure include coughing, choking, derma-
titis, intense thirst and pain if swallowed, nausea, vomiting,
diarrhea, and collapse.

FIRE AND EXPLOSION HAZARDS: Not combustible, but if
involved in a fire may produce irritants and toxic gases.
Forms dense clouds in moist air.

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
water to produce silicic acid and hydrogen chloride.
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STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acids, alkalies, oxidizing
materials, glass, alcohols, and metals.

USUAL SHIPPING CONTAINERS: Glass bottle inside
wooden box. Packaged under nitrogen gas.

PHYSICAL PROPERTIES: Colorless, mobile, fuming liquid.
Suffocating odor.

MELTING POINT: —57°F (—70°C)

BOILING POINT: 138°F (59°C)

SPECIFIC GRAVITY: 1.48

SOLUBILITY IN WATER: not soluble (decomposes)
VAPOR PRESSURE: 194 mm Hg @ 20°C

NAME: SILICON TETRAFLUORIDE 0
SYNONYMS: silicon fluoride; tetrafluorosilane 6@9
FORMULA: SiF,

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 2.3, Poisonous gas

SHIPPING LABEL: POISON GAS and CORROSIVE

ID NO.: UN 1859

CAS NO.: 7783-61-1

MOL. WT.: 104.1

STATEMENT OF HAZARDS: Corrosive. Water reactive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk: Use appropriate foam
to blanket release and suppress vapors. Approach release
from upwind.

FIRE FIGHTING PROCEDURES: Extinguish fire using agent
suitable for surrounding fire. Use water spray to keep fire-
exposed containers cool. Approach fire from upwind to
avoid hazardous vapors and toxic decomposition products.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if absorbed through skin or inhaled.
Irritating to skin, eyes, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Not combustible, but if
involved in a fire may produce irritants and toxic gases.
Forms dense clouds in moist air.

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
water, producing silicic acid and hydrogen fluoride.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acids, alkalies, glass, alco-
hol, and alkali metals.

USUAL SHIPPING CONTAINERS: Steel cylinders.
PHYSICAL PROPERTIES: Colorless gas. Pungent, acrid odor.
MELTING POINT: —130°F (—90°C)

BOILING POINT: —123°F (—65°C)

SPECIFIC GRAVITY: 1.59

SOLUBILITY IN WATER: not soluble (decomposes)
VAPOR DENSITY: 4.67
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NAME: SODIUM @
SYNONYMS: natrium 6@9
FORMULA: Na

NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 4.3, Dangerous when wet material
SHIPPING LABEL: DANGEROUS WHEN WET

ID NO.: UN 1428

CAS NO.: 7440-23-5

MOL. WT.: 22.9

STATEMENT OF HAZARDS: Corrosive. Combustible solid.
May ignite spontaneously on exposure to moist air. Water
reactive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL. OR LEAK PROCEDURES: Keep water away from re-

lease. Do not create dust. Shovel into suitable dry container.

FIRE FIGHTING PROCEDURES: Use approved Class D ex-
tinguishers or smotherwith dry sand, dry clay, or dry ground
limestone. DO NOT use carbon dioxide or halogenated
extinguishing agents. DO NOT use water. Violent reaction
may result.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns.

FIRE AND EXPLOSION HAZARDS: Combustible solid.
Evolves hydrogen and ignites on contact with water. Com-
bustion may produce irritants and toxic gases.

AUTOIGNITION TEMPERATURE: 250°F (121°C)

INSTABILITYAND REACTIVITYHAZARDS: Reactsviolently
with a-broad range of materials, including water.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from water.

USUAL SHIPPING CONTAINERS: Hermetically sealed can
inside wooden box. Metal cans, pails, drums, tanks, and
stainless steel tubes. Tanks on trucks, rail cars, barges. Pack-
aged under inert gas or mineral oil.

PHYSICAL PROPERTIES: Light, silvery-white metal. Soft
solid. Odorless.

MELTING POINT: 208°F (98°C)
BOILING POINT: 1619°F (881°C)
SPECIFIC GRAVITY: 0.97
SOLUBILITY IN WATER: decomposes
VAPOR PRESSURE: 1 mm Hg @ 440°C

NAME: SODIUM CHLORITE o
FORMULA: NaClO, 0@0
NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 5.1, Oxidizer

SHIPPING LABEL: OXIDIZER

ID NO.: UN 1496

CAS NO.: 7758-19-2

MOL. WT.: 90.4
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STATEMENT OF HAZARDS: Strong oxidizer. Thermally un-
stable. Decomposes above 356°F (180°C) releasing heat.
Reacts with ammonia and amines to form explosive com-

pounds. Slight health hazard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL. OR LEAK PROCEDURES: Prompt cleanup and re-
moval are necessary. Shovel into suitable dry container.
Control runoff and isolate discharged material for proper
disposal.

FIRE FIGHTING PROCEDURES: Approach fire from upwind
to avoid hazardous vapors and toxic decomposition prod-
ucts. Use flooding quantities of water as fog or spray. Use
water spray to keep fire-exposed containers cool. Extinguish
fire using agent suitable for surrounding fire.

HEALTH HAZARDS: Slight health hazard. Irritating to skin,
eyes, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Strong oxidizer. Not
combustible. Contact with combustible materials will in-
crease fire hazard. Thermally unstable. Decomposes above

356°F (180°C) releasing heat.

INSTABILITY AND REACTIVITY HAZARDS: Strong oxi-
dizer. Shock- and friction-sensitive when mixed with organic
materials. Acid causes release of explosive chlorine dioxide.
Reacts with ammonia and amines to form explosive com-
pounds.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from oxidizing materials, com-
bustibles, acids, ammonia, and amines. Immediately remove
and properly dispose of any spilled material. See also NFPA
430, Code for the Storage of Liquid and Solid Oxidizers.

USUAL SHIPPING CONTAINERS: Metal can inside wooden
box. Glass bottle inside wooden box.

PHYSICAL PROPERTIES: White crystals.
MELTING POINT: 356 - 392°F and (180 - 200°C)
SOLUBILITY IN WATER: soluble

NAME: SODIUM CYANIDE

SYNONYMS: cyanide of sodium; prussiate of soda 900
: FORMULA: NaCN

NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 6.1, Poisonous material

© SHIPPING LABEL: POISON

© ID NO.: UN 1689

© CAS NO.: 143339

* MOL. WT.: 49.0

STATEMENT OF HAZARDS: Corrosive. Reacts with acid to
release hydrogen cyanide gas.

EMERGENCY RESPONSE PERSONAL PROTECTIVE

EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Keep water away from re-
lease. Avoid contact with dust, mist, or solution. Do not
create dust. Prompt cleanup and removal are necessary.

Shovel into suitable dry container. Control runoff and iso-
late discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Avoid carbon dioxide ex-
tinguishers. Extinguish fire using agent suitable for sur-
rounding fire. Use water spray to keep fire-exposed
containers cool.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if absorbed through skin or inhaled.
Irritating to skin, eyes, and respiratory system. May cause
cyanosis

FIRE AND EXPLOSION HAZARDS: Not combustible, but if
involved in a fire decomposes to produce hydrogen cyanide
and oxides of nitrogen.

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
acids or carbon dioxide to release hydrogen cyanide.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from water, acids, carbon diox-

ide.

USUAL SHIPPING CONTAINERS: Glass bottles, special
metal containers, and steel drums. Solutions may be shipped
in tanks on trucks and rail cars.

PHYSICAL PROPERTIES: White solid granules, flakes, or
lumps. Almond odor.

MELTING POINT: 1047°F (564°C)
BOILING POINT: 2725°F (1496°C)
SPECIFIC GRAVITY: 1.60
SOLUBILITY IN WATER: soluble

NAME: SODIUM DICHLORO-s-
TRIAZINETRIONE DIHYDRATE

&> &
SYNONYMS: sodium- dichloroisocyanurate

MOL. MOL.
FORMULA: NaCly(NCO);, NaCly(NCO); W, T
9H,0

NFPA 30/OSHA CLASSIFICATION:
DOT CLASS: N/A

ID NO.: N/A

CAS NO.: 2893-78-9

MOL. WT.: 219.9 and 255.9

STATEMENT OF HAZARDS: Moderate health hazard. Oxi-
dizer. Reacts with water, releasing chlorine gas. Thermally
unstable. Decomposes at 464°F (240°C). Thermal decompo-
sition continues even after removal of heat source.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Keep water away from re-
lease of dry material. Approach release from upwind. Isolate
leaking containers, if this can be done without undue risk.
Prompt cleanup and removal are necessary. Shovel into
suitable dry container. Control runoff and isolate dis-
charged material for proper disposal. Do not return spill
material to original containers.

FIRE FIGHTING PROCEDURES: Approach fire from upwind
to avoid hazardous vapors and toxic decomposition prod-
ucts. Use flooding quantities of water on fire-involved con-
tainers. If necessary use water spray to keep fire-exposed
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containers cool. Avoid use of water on non-involved material
wherever possible. Do not use dry chemical extinguishers
containing ammonium compounds.

HEALTH HAZARDS: Moderate health hazard. May be harm-
ful if inhaled. Irritating to skin, eyes, and respiratory system.
Reaction with water releases chlorine gas and nitrogen tri-
chloride liquid.

FIRE AND EXPLOSION HAZARDS: Oxidizer. Not combusti-
ble. Reaction with combustible materials, ammonium salts,
or foreign substances may increase the fire hazard. Ther-
mally unstable. Decomposes at fire temperature and is self-
sustaining even if heat source is removed. Closed containers
may rupture violently when heated.

INSTABILITY AND REACTIVITY HAZARDS: Reacts explo-
sively with calcium hypochlorite in the presence of water.
Reacts with ammonia or amines producing nitrogen trichlo-
ride. Reacts with most reducing agents. Decomposes exo-
thermically at 464°F (240°C). Anhydrous material has a
significantly lower decomposition temperature.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Outside or detached storage is pre-
ferred. Must be stored in a dry location on pallets arranged
according to NFPA 430, Code for Storage of Liquid and
Solid Oxidizers. Separate from combustibles, oxidizables,
ammonia, sodium carbonate (soda ash), calcium hypochlo-
rite, hydrogen peroxide.

USUAL SHIPPING CONTAINERS: Moisture-excluding fiber
drums with polyethylene bag liner and lined pails. Smaller
quantities in glass or polyethylene bottles and in special
laminated packets. Commercial materials are packaged in
supersacks and metal tote bins.

PHYSICAL PROPERTIES: White crystalline solid with strong
chlorine odor. Thermally unstable. Decomposes at 464°F
(240°C).

SPECIFIC GRAVITY: 0.96
SOLUBILITY IN WATER: soluble

NAME: SODIUM FLUORIDE 0
SYNONYMS: roach salt; villiaumite 6‘0
FORMULA: NaF

NF?A 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 6.1, Poisonous material

SHifPPING LABEL: KEEP AWAY FROM FOOD

ID NO.: UN 1690

CAS NO.: 7681-49-4

MOL. WT.: 42.0

STATEMENT OF HAZARDS: Serious health hazard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Shovel into suitable dry
container. Control runoff and isolate discharged material
for proper disposal.

FIRE FIGHTING PROCEDURES: Extinguish fire using agent
suitable for surrounding fire.
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HEALTH HAZARDS: Serious health hazard. May be harmful
if absorbed through skin or inhaled. Irritating to skin, eyes,
and respiratory system.

FIRE AND EXPLOSION HAZARDS: Not combustible.

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
acids to form hydrogen fluoride.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acids and alkalies.

USUAL SHIPPING CONTAINERS: Drums and multiwall
bags.

PHYSICAL PROPERTIES: White powder. Insecticide grade is
tinted blue.

MELTING POINT: 1819°F (993°C)

BOILING POINT: 3083°F (1695°C)

SPECIFIC GRAVITY: 2.56

SOLUBILITY IN WATER: not soluble

NAME: SODIUM HYDRIDE 6
SYNONYMS: NaH 80 @@@
FORMULA: NaH

NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 4.3, Dangerous when wet material
SHIPPING LABEL: DANGEROUS WHEN WET

ID NO.: UN 1427

CAS NO.: 7646-69-7

MOL. WT.: 24.0

STATEMENT OF HAZARDS: Flammable solid. May ignite
spontaneously on exposure to moist air. Water reactive. Cor-
rosive.

EMERGENCY - RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Keep water away from re-
lease. Shovel into suitable dry container. Immediately re-
move and properly dispose of any spilled material.

FIRE FIGHTING PROCEDURES: Use approved Class D ex-
tinguishers or smother with dry sand, dry clay, or dry ground
limestone. DO NOT use carbon dioxide or halogenated
extinguishing agents. DO NOT use water. Violent reaction
may result.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if inhaled. Irritating to skin, eyes,
and respiratory system.

FIRE AND EXPLOSION HAZARDS: Flammable solid. May
ignite spontaneously on exposure to moist air. Evolves hy-
drogen and ignites on contact with water. Combustion may
produce irritants and toxic gases.

INSTABILITYAND REACTIVITYHAZARDS: Reacts violently
with a broad range of materials, including water.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location.

USUAL SHIPPING CONTAINERS: Metal can inside wooden
box or other container. Packaged under argon or nitrogen

gas.
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PHYSICAL PROPERTIES: Silvery needles or gray-white pow-
der with odor of kerosene.

MELTING POINT: 1472°F (800°C) (decomposes)
BOILING POINT: decomposes

SPECIFIC GRAVITY: 0.92

SOLUBILITY IN WATER: decomposes

NAME: SODIUM HYDROSULFITE

DOT SHIPPING NAME: SODIUM DITHIONITE
SYNONYMS: sodium hyposulfite; sodium sulfoxylate
FORMULA: Na,S,0O,

NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 4.2, Spontaneously combustible material
SHIPPING LABEL: SPONTANEOUSLY COMBUSTIBLE

ID NO.: UN 1384

CAS NO.: 7775-14-6

MOL. WT.: 174.1

;STATEMENT OF HAZARDS: Moderate health hazard. Com-
. bustible solid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
< EQUIPMENT: Wear full protective clothing and positive
. pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Keep water away from re-
lease. Prompt cleanup and removal are necessary. Control
runoff and isolate discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Use only flooding quanti-
ties of water. Monitor temperature of containers exposed
to fire for at least 48 hours to verify decomposition has not
begun in the sealed container.

HEALTH HAZARDS: Moderate health hazard. May be harm-
ful if inhaled. Irritating to skin, eyes, and respiratory system.
Combustion by-products may include sulfur dioxide.

FIRE AND EXPLOSION HAZARDS: Combustible solid. Eas-
ily oxidized. Combustion by-products include toxic sulfur
dioxide. Heats spontaneously in contact with moisture and
air, and may ignite surrounding combustible materials.
Closed containers may rupture violently when heated.

INSTABILITYAND REACTIVITYHAZARDS: Reacts with oxi-
dizing agents, acidic materials, moisture. Exposure to mois-
ture either from humid air or from small amounts of water
can result in spontaneous chemical reactions which may
generate sufficient heat to initiate thermal decomposition.
Heat above 50°C can also initiate thermal decomposition.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Outside or detached storage is pre-
ferred. Separate from combustibles and oxidizing materials.
Immediately remove and properly dispose of any spilled
material.

USUAL SHIPPING CONTAINERS: Glass bottle inside
wooden box. Specially constructed drums.

PHYSICAL PROPERTIES: White or grayish-white crystalline
powder possibly with faint sulfurous odor.

MELTING POINT: 158° to 266°F (70° to 130°C) decomposes
SPECIFIC GRAVITY: 1.4

SOLUBILITY IN WATER: soluble (decomposes)

NAME: SODIUM HYDROXIDE, solid SODIUM
HYDROXIDE SOLUTION o

SYNONYMS: caustic soda; lye 6‘0
FORMULA: NaOH

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 8, Corrosive material

SHIPPING LABEL: CORROSIVE

ID NO.: UN 1823 solid UN 1824 solution

CAS NO.: 1310-73-2

MOL. WT.: 40.0

STATEMENT OF HAZARDS: Corrosive. Either solid or con-

centrated solution.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL. OR LEAK PROCEDURES: Keep water away from re-
lease. Stop or control the leak, if this can be done without
undue risk. Prompt cleanup and removal are necessary.
Shovel into suitable dry container. Control runoff and iso-
late discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Extinguish fire using agent
suitable for surrounding fire. Use water spray to keep fire-
exposed containers cool.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. Irritating to skin, eyes, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Not combustible.

INSTABILITY AND REACTIVITY HAZARDS: Strong alkali.
Dissolves in. water releasing heat. Reacts with metals, such
as'aluminum, tin, and zinc, and may cause formation of
hydrogen gas.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acids, water, metals. Im-
mediately remove and properly dispose of any spilled mate-
rial.

USUAL SHIPPING CONTAINERS: Bottles, cans, drums;
tanks on trucks, rail cars, barges.

PHYSICAL PROPERTIES: White pellets, flakes, sticks, or solid
cast. Deliquescent. May be shipped as water solution.

MELTING POINT: 604°F (318°C)
BOILING POINT: 2534°F (1390°C)
SPECIFIC GRAVITY: 2.13
SOLUBILITY IN WATER: soluble

NAME: SODIUM PEROXIDE 0
SYNONYMS: sodium superoxide 6@0
FORMULA: NayO,

NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 5.1, Oxidizer

SHIPPING LABEL: OXIDIZER

ID NO.: UN 1504

CAS NO.: 1313-60-6
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MOL. WT.: 78.0
STATEMENT OF HAZARDS: Corrosive. Strong oxidizer.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Use only flooding quanti-
ties of water to decompose spills to form nonreactive mix-
tures and protect personnel.

FIRE FIGHTING PROCEDURES: Use only flooding quanti-
ties of water as spray. DO NOT use halogenated extinguish-
ing agents. Use carbon dioxide or suitable dry chemical
extinguisher.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if absorbed through skin or inhaled.

FIRE AND EXPLOSION HAZARDS: Strong oxidizer. Not
combustible, but will increase fire hazard if in contact with
combustibles. May explode in combination with combusti-
bles.

INSTABILITY AND REACTIVITY HAZARDS: Reacts vigor-
ously with water. Forms self-igniting mixtures with organic
materials, metals.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from organic and oxidizing
materials, acids, metal powders. Immediately remove and
properly dispose of any spilled material. See also NFPA 430,
Code for the Storage of Liquid and Solid Oxidizers.

USUAL SHIPPING CONTAINERS: Glass bottles, fiber bags
or boxes, metal cans, drums.

PHYSICAL PROPERTIES: White to yellowish odorless pow-
der.

MELTING POINT: DECOMPOSES: 860°F (460°C)
BOILING POINT: (decomposes)

SPECIFIC GRAVITY: 2.80

SOLUBILITY IN WATER: reacts

NAME: SODIUM SULFIDE, anhydrous

SYNONYMS: sodium monosulfide; sodium sulfuret; %0
sodium sulphide

FORMULA: NayS

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 4.2, Spontaneously combustible material
SHIPPING LABEL: SPONTANEOUSLY COMBUSTIBLE

ID NO.: UN 1385

CAS NO.: 1313-82-2

MOL. WT.: 78.0

STATEMENT OF HAZARDS: Corrosive and combustible
solid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Approach release from up-
wind. Keep water away from release. Prompt cleanup and
removal are necessary. Shovel dry material into suitable dry
container. Control runoff and isolate discharged material
for proper disposal.
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FIRE FIGHTING PROCEDURES: Approach fire from upwind
to avoid hazardous vapors and toxic decomposition prod-
ucts. Use flooding quantities of water. Do not use carbon
dioxide.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if inhaled. Releases hydrogen sulfide
on contact with water and under fire conditions.

FIRE AND EXPLOSION HAZARDS: Combustible solid.
Finely divided material may explode in air. Reaction with
water or acid produces hydrogen sulfide. Combustion may
produce irritants and toxic gases.

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
water to form strong solutions and hydrogen sulfide. Reacts
with acid more vigorously, producing corrosive solutions
and hydrogen sulfide. Decomposes in air at 920°—950°C,
forming sulfur dioxide and sodium oxide.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from water, acids, and carbon
dioxide. Outside or detached storage is preferred. Immedi-
ately remove and properly dispose of any spilled material.

USUAL SHIPPING CONTAINERS: Glass bottles, cans, and
steel drums.

PHYSICAL PROPERTIES: Yellow to red solid flakes. Hygro-
scopic. Odor of rotten eggs.

MELTING POINT: 2156°F (1180°C) (in vacuum). 1688 to
1742°F (920 to 950°C) (in air)

SPECIFIC GRAVITY: 1.86
SOLUBILITY IN WATER: partly soluble (reacts)
ELECTRICAL EQUIPMENT: Class II, Group G

NAME: STANNIC CHLORIDE, anhydrous

SYNONYMS: fuming spirit of Libavius; tin (IV)
chloride; tin perchloride; tin tetrachloride

FORMULA: SnCl,

NFPA 30/0OSHA CLASSIFICATION:
DOT CLASS: Class 8, Corrosive material
SHIPPING LABEL: CORROSIVE

ID NO.: UN 1827

CAS NO.: 7646-78-8

MOL. WT.: 260.5

STATEMENT OF HAZARDS: Corrosive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Use water spray to cool and
disperse vapors, protect personnel, and carefully dilute spills
to form nonreactive mixtures.

FIRE FIGHTING PROCEDURES: Use appropriate extin-
guishing agents on nearby combustible fires. Do not use
water-based extinguishers on fires where this material has
been released. Use water spray to keep fire-exposed contain-
ers cool. Visibility can be reduced by the solid tin oxide
fumes produced when reacted with moisture.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if absorbed through skin or inhaled.
Irritating to skin, eyes, and respiratory system.

@
&
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FIRE AND EXPLOSION HAZARDS: Not combustible, but if
involved in a fire decomposes to produce hydrogen chlo-
ride, and fumes of tin and tin oxides.

INSTABILITYAND REACTIVITYHAZARDS: Reacts violently
with bases, oxidizing materials, organic matter. Reacts vigor-
ously with water and moisture to form hydrogen chloride,
tin oxide fume, and heat.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Outside or detached storage is pre-
ferred.

USUAL SHIPPING CONTAINERS: Glass bottles and carboys,
steel drums, tank cars.

PHYSICAL PROPERTIES: Colorless, caustic liquid. Fumes in
moist air.

MELTING POINT: —27°F (—33°C)
BOILING POINT: 237°F (114°C)
SPECIFIC GRAVITY: 2.23
SOLUBILITY IN WATER: reacts
VAPOR PRESSURE: 20 mm Hg @ 22°C

NAME: STIBINE 0
SYNONYMS: antimony hydride; hydrogen %@
antimonide

FORMULA: SbHjy

NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 2.3, Poisonous gas

SHIPPING LABEL: POISON GAS and FLAMMABLE GAS
ID NO.: UN 2676

CAS NO.: 7803-52-3

MOL. WT.: 124.8

STATEMENT OF HAZARDS: Severe health hazard. Flamma-
ble gas. Low ignition energy.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Approach release from up-
wind. Eliminate all ignition sources. Stop or control the
leak, if this can be done without undue risk.

FIRE FIGHTING PROCEDURES: Stop flow of gas before ex-
tinguishing fire. Approach fire from upwind to avoid hazard-
ous vapors and toxic decomposition products. Fight fire
from protected location or maximum possible distance. Ex-
plosive decomposition may occur under fire conditions.
Use flooding quantities of water as spray. DO NOT use
halogenated extinguishing agents. Use water spray to keep
fire-exposed containers cool.

HEALTH HAZARDS: Severe health hazard. May be fatal if
absorbed through skin or inhaled. Strong sensitizer. May
cause severe allergic respiratory reaction. Symptoms of over-
exposure include headache, weakness, nausea, abdominal
pain, lumbar pain, jaundice, and lung irritation.

FIRE AND EXPLOSION HAZARDS: Flammable gas. Rapid
decomposition begins at 392°F (200°C). Vapors are heavier

than air and may travel to a source of ignition and flash
back. Closed containers may rupture violently when heated.

Evolves hydrogen and ignites on contact with many materi-
als. Combustion by-products include antimony fumes.

INSTABILITY AND REACTIVITY HAZARDS: Thermally un-
stable. Decomposes above 392°F (200°C). Decomposes in
air.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acids, alkalies, haloge-
nated compounds, oxidizing materials, and water. Outside
or detached storage is preferred.

USUAL SHIPPING CONTAINERS: Steel cylinders.
PHYSICAL PROPERTIES: Colorless gas. Disagreeable odor.
MELTING POINT: —126°F (—88°C)

BOILING POINT: —1°F (—17°C)

SPECIFIC GRAVITY: 2.20 (liquid)

SOLUBILITY IN WATER: not soluble

VAPOR DENSITY: 4.36

VAPOR PRESSURE: >760 mm Hg @ 20°C

ELECTRICAL EQUIPMENT: Class I, Group C

NAME: STYRENE monomer, inhibited 0
SYNONYMS: cinnamene; phenylethylene; styrol; %é

vinyl-benzene
FORMULA: CgH,CH = CH,
NFPA 30/OSHA CLASSIFICATION: IC
DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID
ID NO.: UN 2055
CAS NO.: 100-42-5
MOL. WT.: 104.2

STATEMENT OF HAZARDS: Flammable liquid. May accumu-
late static electricity. Moderate health hazard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Absorb in noncombustible
material for proper disposal. Stop or control the leak, if
this can be done without undue risk. Use water spray to
cool and disperse vapors and protect personnel. Control
runoff and isolate discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, foam, or carbon dioxide. Fight fire from protected loca-
tion or maximum possible distance. Use water spray to keep
fire-exposed containers cool.

HEALTH HAZARDS: Moderate health hazard. May be harm-
ful if inhaled or absorbed through the skin. Irritating to
skin, eyes, and respiratory system. Signs and symptoms of
excessive exposure may be anesthetic or narcotic effects.
Liquid may cause corneal injury.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Liquid floats on water and may
travel to a source of ignition and spread fire. Hazardous
polymerization may occur under fire conditions. Closed
containers may rupture violently when heated.
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FLASH POINT: 88°F (31°C)
AUTOIGNITION TEMPERATURE: 914°F (490°C)
FLAMMABLE LIMITS: LOWER: 1.1% UPPER: 7.0%

INSTABILITY AND REACTIVITY HAZARDS: Hazardous po-
lymerization may occur. Avoid heat, flame, and spark. Avoid
acids, oxidizing materials, peroxides, metal salts such as
iron chloride or aluminum chloride, and polymer initiators.
Usually contains inhibitors to prevent polymerization. Poly-
merization may be caused by elevated temperature, oxi-
dizers, peroxides, or sunlight. Uninhibited monomer vapor
may form polymer in vents and other confined spaces.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated place. Separate from oxidizing materials, perox-
ides, and metal salts.

USUAL SHIPPING CONTAINERS: Drums, tank cars, tank
trucks, and tank barges.

PHYSICAL PROPERTIES: Colorless to light yellow liquid with
sweet aromatic odor at low concentrations and sharp pene-
trating disagreeable odor at higher concentrations.

MELTING POINT: —23°F (—31°C)

BOILING POINT: 293°F (145°C)

SPECIFIC GRAVITY: 0.91

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: 5 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: SULFUR, molten 0
SYNONYMS: brimstone; sulphur %0
FORMULA: S

NFPA 30/0OSHA CLASSIFICATION: IIIB
DOT CLASS: Class 4.1, Flammable solid

SHIPPING LABEL: FLAMMABLE SOLID
ID NO.: UN 2448 molten

CAS NO.: 7704-34-9

MOL. WT.: 256.5

STATEMENT OF HAZARDS: Moderate health hazard. Com-
‘bustible liquid. Combustion by-products may include sulfur
“dioxide gas. Reacts with oxidizing agents.

EMERGENCY RESPONSE PERSONAL PROTECTIVE

“EQUIPMENT: Wear full protective clothing and positive
_pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Allow molten sulfur to solid-
“ify before removal. Shovel into suitable dry container.

FIRE FIGHTING PROCEDURES: Approach fire from upwind
to avoid hazardous vapors and toxic decomposition prod-
ucts. Use fine spray or fog to control fire by preventing its
spread and absorbing some of its heat. Water may cause
frothing of molten sulfur.

HEALTH HAZARDS: Moderate health hazard. May be harm-
fulifinhaled. Molten sulfur can cause thermal burns. Irritat-
ing to skin, eyes, and respiratory system. Combustion by-
products may include sulfur dioxide gas.
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FIRE AND EXPLOSION HAZARDS: Combustible liquid.
Combustion by-products include sulfur dioxide gas. Hydro-
gen sulfide is released from molten sulfur.

FLASH POINT: 405°F (207°C)
AUTOIGNITION TEMPERATURE: 450°F (232°C)

FLAMMABLE LIMITS: LOWER: 3.3% UPPER: 46.0% for
hydrogen sulfide

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
strong oxidizing materials.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from chlorates, nitrates, other
oxidizing materials, and hydrocarbons.

USUAL SHIPPING CONTAINERS: Tank trucks, rail cars, and
barges.

PHYSICAL PROPERTIES: Amber liquid.
MELTING POINT: 239°F (115°C)

BOILING POINT: 833°F (445°C)

SPECIFIC GRAVITY: 2.08

SOLUBILITY IN WATER: not soluble
ELECTRICAL EQUIPMENT: Class II, Group G

NAME: SULFUR CHLORIDES 0

SYNONYMS: disulfur dichloride; sulfur mono- %0
chloride; sulfur subchloride

FORMULA: S,Cly,

NFPA 30/0OSHA CLASSIFICATION: IIIB
DOT CLASS: Class 8, Corrosive material
SHIPPING LABEL: CORROSIVE

ID NO.: UN 1828

CAS NO.: 10025-67-9

MOL. WT.: 135.0

STATEMENT OF HAZARDS: Corrosive. Combustible liquid.
Water reactive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Keep water away from re-

lease. Absorb in noncombustible material for proper dis-
posal. Shovel into suitable dry container.

FIRE FIGHTING PROCEDURES: Use dry chemical or carbon
dioxide. Use water spray to keep fire-exposed containers
cool. Approach fire from upwind to avoid hazardous vapors
and toxic decomposition products.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if absorbed through skin or inhaled.
Irritating to skin, eyes, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
Combustion may produce irritants and toxic gases.

FLASH POINT: 245°F (118°C)
AUTOIGNITION TEMPERATURE: 453°F (234°C)

INSTABILITY AND REACTIVITY HAZARDS: Forms highly
corrosive liquids on contact with water. Decomposes on
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contact with water to produce heat and toxic and corrosive
fumes. Reacts with alcohols.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Isolate from water and oxidizing materi-
als.

USUAL SHIPPING CONTAINERS: Glass bottle inside
wooden box. Metal cans, pails, drums. Tanks on trucks, rail
cars, barges.

PHYSICAL PROPERTIES: Amber to yellow-red, fuming lig-
uid. Penetrating odor.

MELTING POINT: —107°F (—77°C)
BOILING POINT: 280°F (138°C)
SPECIFIC GRAVITY: 1.67
SOLUBILITY IN WATER: reacts

NAME: SULFUR DIOXIDE, liquefied o

SYNONYMS: sulfurous acid anhydride; sulfurous %0
anhydride; sulfurous oxide

FORMULA: SO,
NFPA 30/0OSHA CLASSIFICATION:
DOT CLASS: Class 2.3 , Poisonous gas
SHIPPING LABEL: POISON GAS
ID NO.: UN 1079

i CAS NO.: 7446-09-5

' MOL. WT: 64.1

STATEMENT OF HAZARDS: Serious health hazard. Gas usu-
ally shipped as a liquid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
© EQUIPMENT: Wear special protective clothing' and posi-
tive pressure self-contained breathing apparatus.

" SPTLL OR LEAK PROCEDURES: Approach release from up-
wind. Stop or control the leak, if this can be done without
undue risk. Use water spray to disperse vapors and protect
personnel. Control runoff and isolate discharged material
for proper disposal. Releases may require isolation or evacu-
ation.

FIRE FIGHTING PROCEDURES: Use water spray to keep
fire-exposed containers cool. Extinguish fire using agent
suitable for surrounding fire.

HEALTH HAZARDS: Serious health hazard. May be harmful
if inhaled. Irritating to skin, eyes, and respiratory system.
Corrosive when dissolved in water as sulfurous acid.

FIRE AND EXPLOSION HAZARDS: Not combustible.

INSTABILITY AND REACTIVITY HAZARDS: Reacts with al-
kaline materials. Reacts with some active metals like alumi-
num.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Outside or detached storage is pre-
ferred. Isolate from oxidizing materials and alkalies.

USUAL SHIPPING CONTAINERS: Steel cylinders; pressur-
ized tanks on trucks, rail cars, barges.

PHYSICAL PROPERTIES: Colorless gas with irritating, suffo-
cating sulfurous odor. May be shipped as a liquid under
pressure.

MELTING POINT: — 104°F (—76°C)
BOILING POINT: 14°F (—10°C)
SPECIFIC GRAVITY: 1.46 @ —10°C

SOLUBILITY IN WATER: partly soluble; dissolves to form
sulfurous acid

VAPOR DENSITY: 2.21

NAME: SULFURIC ACID

SYNONYMS: battery acid; chamber acid; fertilizer 6@6
acid; oil of vitriol

FORMULA: H,SO,

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 8, Corrosive material

SHIPPING LABEL: CORROSIVE

ID NO.: UN 1830

CAS NO.: 7664-93-9

MOL. WT.: 98.1 SOg dissolves in HySO, in all proportions to
give oleum or fuming sulfuric acid. Equimolar amounts of
each yield pyrosulfuric acid. OLEUM is NA 1831.

STATEMENT OF HAZARDS: Corrosive. Water reactive.
Oleum is extremely reactive with water. Reaction with metals
may produce hydrogen gas.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Keep water away from re-
lease. Stop or control the leak, if this can be done without
undue risk. Control runoff and isolate discharged material
for proper disposal.

FIRE~ FIGHTING PROCEDURES: Extinguish fire using
agents suitable for nearby fires. Use water spray only to keep
fire-exposed containers cool.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if inhaled.

FIRE AND EXPLOSION HAZARDS: Not combustible. Strong
dehydrating agent, which may cause ignition of finely di-
vided materials on contact. Reaction with metals may pro-
duce hydrogen gas. Oxides of sulfur may be produced in
fire.

INSTABILITY AND REACTIVITY HAZARDS: Water reactive.
Reacts with alkalies, releasing heat. Reacts with metals, re-
leasing hydrogen gas. Reacts with picrates, chlorates, ni-
trates, and many other materials.

STORAGE RECOMMENDATIONS: Store in cool, dry, well-
ventilated location. Separate from combustibles and other
reactive materials. Separate from carbides, chlorates, fulmi-
nates, nitrates, picrates, and powdered metals.

USUAL SHIPPING CONTAINERS: Glass bottles and carboys,
special drums, tank trucks, tank cars, and tank barges.

PHYSICAL PROPERTIES: Colorless to brown, odorless, oily
liquid.

MELTING POINT: 50°F (10°C)

BOILING POINT: 626°F (330°C)

SPECIFIC GRAVITY: 1.84
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SOLUBILITY IN WATER: soluble

NAME: SULFURYL CHLORIDE

SYNONYMS: sulfonyl chloride; sulfuric oxy-chloride

FORMULA: SO,Cl,

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 8, Corrosive material

SHIPPING LABEL: CORROSIVE and POISON

ID NO.: UN 1834

CAS NO.: 7791-25-5

MOL. WT.: 135.0

STATEMENT OF HAZARDS: Corrosive. Water reactive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Approach release from
upwind. Absorb in noncombustible material for proper dis-
posal.

FIRE FIGHTING PROCEDURES: Extinguish fire using agent
" suitable for surrounding fire. Do not use water if the sulfuryl
" chloride has been released.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
 burns. May be harmful if absorbed through skin or inhaled.
“ Symptoms of overexposure include  burning, coughing,
“wheezing, headache, nausea, vomiting, respiratory inflam-
* mation, spasm, pulmonary edema, death.

FIRE AND EXPLOSION HAZARDS: Not combustible, but if
involved in a fire decomposes to produce chlorine, hydro-
gen chloride, oxides of sulfur, and other irritants.

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
water.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acids, alkalies, alcohols,
amines, peroxides, metals, and water.

USUAL SHIPPING CONTAINERS: Glass bottle inside
wooden box, glass carboys, multiple bottles in steel drum
overpacks. Packaged under nitrogen gas.

PHYSICAL PROPERTIES: Colorless to pale yellow mobile lig-
uid. Pungent odor.

MELTING POINT: —65°F (—54°C)
BOILING POINT: 156°F (69°C)
SPECIFIC GRAVITY: 1.67

SOLUBILITY IN WATER: decomposes
VAPOR PRESSURE: 105 mm Hg @ 20°C

NAME: TETRABROMOETHANE

SYNONYMS: acetylene tetrabromide; Muthmann’s @
liquid; TBE; 1,1,2,2-tetrabromoethane,

FORMULA: Bry(CH)oBry

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 6.1, Poisonous material

SHIPPING LABEL: KEEP AWAY FROM FOOD
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ID NO.: UN 2504
CAS NO.: 79-27-6
MOL. WT.: 345.7

STATEMENT OF HAZARDS: Serious health hazard. Reacts
with oxidizing materials and alkalies.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Use appropriate foam
to blanket release and suppress vapors. Approach release
from upwind. Absorb in noncombustible material for
proper disposal. Control runoff and isolate discharged ma-
terial for proper disposal.

FIRE FIGHTING PROCEDURES: Extinguish fire using agent
suitable for surrounding fire. Use water spray to cool fire-
exposed containers.

HEALTH HAZARDS: Serious health hazard. May be harmful
if absorbed through skin or inhaled. Irritating to skin, eyes,
and respiratory system. Symptoms of overexposure include
nausea, dizziness, and headache. May cause abdominal pain
and jaundice.

FIRE AND EXPLOSION HAZARDS: Not combustible, but
decomposes at 374°F (190°C) to liberate flammable and
highly toxic vapors.

INSTABILITYAND REACTIVITYHAZARDS: Reacts with oxi-
dizing materials and alkalies.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from oxidizing materials and
alkalies.

USUAL SHIPPING CONTAINERS: Glass bottles; metal cans,
pails, drums; tanks on trucks, rail cars, tank barges.

PHYSICAL PROPERTIES: Heavy, colorless to yellow liquid
with odor of camphor and iodoform (sweet, medicinal).

MELTING POINT: 32°F (0°C)
BOILING POINT: 462°F (239°C)
SPECIFIC GRAVITY: 2.96
SOLUBILITY IN WATER: not soluble

NAME: TETRACHLOROETHYLENE 0

SYNONYMS: ethylene tetrachloride; perchloro- %
ethylene; Tetracap

FORMULA: Cl,C=CCly,

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 6.1, Poisonous material
SHIPPING LABEL: KEEP AWAY FROM FOOD
ID NO.: UN 1897

CAS NO.: 127-184

MOL. WT.: 165.8

STATEMENT OF HAZARDS: Moderate health hazard. Com-
bustion by-products may include hydrogen chloride and
phosgene.

&
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EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Approach release from up-
wind. Stop or control the leak, if this can be done without
undue risk. Control runoff and isolate discharged material
for proper disposal.

FIRE FIGHTING PROCEDURES: Approach fire from upwind
to avoid hazardous vapors and toxic decomposition prod-
ucts. Use water spray to keep fire-exposed containers cool.
Use flooding quantities of water as fog or spray. Extinguish
fire using agent suitable for surrounding fire.

HEALTH HAZARDS: Moderate health hazard. May be harm-
ful if inhaled. Irritating to skin, eyes, and respiratory system.
Narcotic. Combustion by-products may include hydrogen
chloride and phosgene.

FIRE AND EXPLOSION HAZARDS: No flash point in con-
ventional closed tester. Not combustible, but if involved
in a fire decomposes to produce hydrogen chloride and
phosgene.

INSTABILITY AND REACTIVITY HAZARDS: Open flames
may produce hydrogen chloride and phosgene. Reacts with
active metals.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from active metals. Isolate
from open flames, and combustibles.

USUAL SHIPPING CONTAINERS: Bottles, cans, drums;
tanks on trucks, rail cars, barges.

PHYSICAL PROPERTIES: Colorless liquid with ethereal odor
like chloroform.

MELTING POINT: —8°F (—22°C)
BOILING POINT: 250°F (121°C)
SPECIFIC GRAVITY: 1.62
SOLUBILITY IN WATER: not soluble
VAPOR PRESSURE: 13 mm Hg @ 20°C

NAME: TETRAFLUOROETHYLENE, inhibited 0
SYNONYMS: tetrafluoroethene %@

FORMULA: F,C=CF,

NFPA 30/0OSHA CLASSIFICATION: IA
DOT CLASS: Class 2.1, Flammable gas
SHIPPING LABEL: FLAMMABLE GAS
ID NO.: UN 1081

CAS NO.: 116-14-3

MOL. WT.: 100.0

STATEMENT OF HAZARDS: Flammable gas. May polymerize
explosively. Thermally unstable. Moderate health hazard.
Combustion by-products may include hydrogen fluoride
and carbonyl fluoride (similar to phosgene).

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak, if this can be done without
undue risk. Use appropriate foam to blanket release and

suppress vapors. Use water spray to cool and disperse vapors
and protect personnel. Approach release from upwind. Ab-
sorb in noncombustible material for proper disposal.

FIRE FIGHTING PROCEDURES: Use dry chemical, foam,
carbon dioxide, or water spray. Stop flow of gas before
extinguishing fire. Use water spray to keep fire-exposed
containers cool. Fight fire from protected location or maxi-
mum possible distance. Approach fire from upwind to avoid
hazardous vapors and toxic decomposition products.

HEALTH HAZARDS: Moderate health hazard. May be harm-
ful if absorbed through skin or inhaled. Irritating to skin,
eyes, and respiratory system. Combustion by-products may
include hydrogen fluoride and carbonyl fluoride (similar
to phosgene).

FIRE AND EXPLOSION HAZARDS: Flammable gas. Vapors
are heavier than air and may travel to a source of ignition
and flash back. Explodes when heated. Decomposes explo-
sively under pressures greater than 2025 mm Hg (2.66 atm).
Combustion by-products include hydrogen fluoride, car-
bonyl fluoride, and other toxic and irritating gases. Closed
containers may rupture violently when heated.

FLASH POINT: <32°F (<0°C)
AUTOIGNITION TEMPERATURE: 370°F (188°C)
FLAMMABLE LIMITS: LOWER: 11% UPPER: 60%

INSTABILITY AND REACTIVITY HAZARDS: Hazardous po-
lymerization may occur. Usually contains inhibitors to pre-
vent polymerization. Reacts violently with oxidizing
materials. Inhibited monomer can decompose explosively
when exposed to materials with which it can react exother-
mically or when exposed to fire conditions.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from oxidizing materials, air,
sulfur trioxide, halogen compounds. Outside or detached
storage is preferred.

USUAL SHIPPING CONTAINERS: Steel cylinders; pressur-
ized tanks on' trucks, rail cars, barges. This material has
specialized packaging requirements due to its tendency to
explode under pressure.

PHYSICAL PROPERTIES: Colorless gas with strong, sweet
odor.

MELTING POINT: —224°F (—142°C)
BOILING POINT: —108°F (—78°C)
SOLUBILITY IN WATER: not soluble
VAPOR DENSITY: 3.45

ELECTRICAL EQUIPMENT: Cannot be classified in conven-
tional Groups A, B, C, or D owing to the exceptional flamma-
ble properties

NAME: TETRAHYDROFURAN 6
SYNONYMS: diethylene oxide; tetramethylene %0
oxide, THF

FORMULA: CHo,CHyCH,CH,O

NFPA 30/OSHA CLASSIFICATION: 1B

DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 2056
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CAS NO.: 109999
MOL. WT.: 72.1

STATEMENT OF HAZARDS: Flammable liquid. Forms explo-
sive peroxides with air when standing. Closed containers
may rupture violently when heated. Moderate health haz-
ard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate all ignition
sources. Approach release from upwind. Stop or control
the leak, if this can be done without undue risk. Use water
spray to cool and disperse vapors, protect personnel, and
dilute spills to form nonflammable mixtures. Control runoff
and isolate discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Approach fire from upwind
to avoid hazardous vapors and toxic decomposition prod-
ucts. Use water spray, dry chemical, “alcohol resistant”
foam, or carbon dioxide. Use water spray to keep fire-ex-
posed containers cool.

HEALTH HAZARDS: Moderate health hazard. May be harm-
fulif inhaled. Irritating to skin, eyes, and respiratory system.
Inhalation may cause narcosis.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back.

FLASH POINT: 6°F (— 14°C)
AUTOIGNITION TEMPERATURE: 610°F (321°C)
FLAMMABLE LIMITS: LOWER: 2.0% UPPER: 11.8%

INSTABILITY AND REACTIVITY HAZARDS: Forms ther-
mally explosive peroxides in absence of inhibitors. Peroxide
formation may occur in containers that have been opened
and remain in storage. Peroxides can be detonated by fric-
tion, impact, or heating. Reacts with oxidizing materials.
Hazardous polymerization may occur.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Store away from heat, oxidizing materi-
als, and sunlight. Outside or detached storage is preferred.
Inside storage should be in a standard flammable liquids
storage warehouse, room, or cabinet.

USUAL SHIPPING CONTAINERS: Cans, drums; tanks on
trucks, rail cars, barges.

PHYSICAL PROPERTIES: Colorless liquid with ethereal
odor.

MELTING POINT: —163°F (—108°C)
BOILING POINT: 151°F (66°C)

SPECIFIC GRAVITY: 0.89

SOLUBILITY IN WATER: soluble

VAPOR PRESSURE: 145 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group C

NAME: TETRAMETHOXYSILANE e
DOT SHIPPING NAME: METHYL ORTHO %0
SILICATE

SYNONYMS: tetramethyl orthosilicate
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FORMULA: Si(CH;0),

NFPA 30/0OSHA CLASSIFICATION: IB

DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID and POISON
ID NO.: UN 2606

CAS NO.: 681-84-5

MOL. WT.: 152.2

STATEMENT OF HAZARDS: Corrosive and flammable lig-
uid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Releases may require isola-
tion or evacuation. Eliminate all ignition sources. Use water
spray to cool and disperse vapors and protect personnel.
Control runoff and isolate discharged material for proper
disposal.

FIRE FIGHTING PROCEDURES: Use dry chemical, foam,
or carbon dioxide. Use water spray to keep fire-exposed
containers cool. Approach fire from upwind to avoid hazard-
ous vapors and toxic decomposition products.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. Exposure may result in blindness. May be harmful
if absorbed through skin or inhaled.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Combustion may produce irritants
and toxic gases.

FLASH POINT: 69°F (20°C)
INSTABILITY AND REACTIVITY HAZARDS: Reacts with

water, forming corrosive solution. Undergoes hydrolysis
readily, producing methanol.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acids, oxidizing materi-
als, and water. Outside or detached storage is preferred.

PHYSICAL PROPERTIES: Liquid.

MELTING POINT: 25°F (—4°C)

BOILING POINT: 250°F (121°C)

SPECIFIC GRAVITY: 1.02

SOLUBILITY IN WATER: not soluble (decomposes)
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: THIONYL CHLORIDE 0

SYNONYMS: sulfinyl chloride; sulfurous %@
oxychloride; thionyl dichloride

FORMULA: SOCI,

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 8, Corrosive material
SHIPPING LABEL: CORROSIVE and POISON
ID NO.: UN 1836

CAS NO.: 7719-09-7

MOL. WT.: 119.0
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STATEMENT OF HAZARDS: Severe health hazard. Corro-
sive. Water reactive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Do not use water if material
hasbeen released. Use water to keep fire-exposed containers
cool. Stop or control the leak, if this can be done without
undue risk. Approach release from upwind. Absorb in non-
combustible material for proper disposal.

FIRE FIGHTING PROCEDURES: Extinguish fire using agent
suitable for surrounding fire. DO NOT use water. Violent
reaction may result. Fight fire from protected location or
maximum possible distance.

HEALTH HAZARDS: Severe health hazard. May be fatal if
absorbed through skin or inhaled. Corrosive. Causes severe
eye and skin burns. Causes severe tearing. Inhalation may
result in pulmonary edema, inflammation, and spasms.

FIRE AND EXPLOSION HAZARDS: Not combustible, but
closed containers may rupture violently when heated. De-
composition begins at 284°F (140°C). Decomposition by-
products include chlorine, hydrogen chloride, oxides of
sulfur, and other irritants.

INSTABILITYAND REACTIVITYHAZARDS: Reactsviolently
with water.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acids, alkalies, alcohols,
amines, metals, water.

USUAL SHIPPING CONTAINERS: Glass bottles, carboys;
nickel cylinders, drums; tanks on trucks, rail cars, barges.

PHYSICAL PROPERTIES: Colorless to pale yellow to reddish
fuming liquid. Acrid, suffocating odor.

MELTING POINT: —192°F (—125°C)
BOILING POINT: 169°F (76°C)
SPECIFIC GRAVITY: 1.64

SOLUBILITY IN WATER: decomposes
VAPOR PRESSURE: 100 mm Hg @ 21°C

NAME: TITANIUM TETRACHLORIDE

SYNONYMS: titanic chloride; titanium (IV) chl()ride
FORMULA: TiCl,

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 8, Corrosive material

SHIPPING LABEL: CORROSIVE and POISON

ID NO.: UN 1838

CAS NO.: 7550-45-0

MOL. WT.: 189.7

STATEMENT OF HAZARDS: Corrosive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Release may require isola-
tion or evacuation. Approach release from upwind. Use
water spray to cool and disperse vapors, protect personnel,

and carefully dilute spills to form nonreactive mixtures.
Report any release in excess of 1 Ib.

FIRE FIGHTING PROCEDURES: Use appropriate extin-
guishing agents on nearby combustible fires. DO NOT use
water-based extinguishers on fires where this material has
been released. Use water spray to keep fire-exposed contain-
ers cool. Visibility can be reduced by the solid titanium
oxide fumes produced from the reaction with water.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if inhaled. Irritating to skin, eyes,
and respiratory system.

FIRE AND EXPLOSION HAZARDS: Not combustible, but if
involved in a fire decomposes to produce hydrogen chlo-
ride, and fumes of titanium and titanium oxides.

INSTABILITYAND REACTIVITYHAZARDS: Reactsviolently
with water, producing heat, hydrogen chloride, dense white .
clouds.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated, noncombustible location. Always keep container
closed.

USUAL SHIPPING CONTAINERS: Glass bottles and carboys,
lead sleeves in wooden boxes, steel drums, tank cars.

PHYSICAL PROPERTIES: Colorless to pale yellow caustic lig-
uid. Irritating odor. Produces dense white clouds in moist
air.

MELTING POINT: —11°F (—24°C)
BOILING POINT: 278°F (136°C)
SPECIFIC GRAVITY: 2.23
SOLUBILITY IN WATER: reacts
VAPOR PRESSURE: 9.6 mm Hg @ 22°C

NAME: TOLUENE 9
SYNONYMS: methylbenzene; phenylmethane; %0

toluol
FORMULA: C4H;CHjg
NFPA 30/0OSHA CLASSIFICATION: IB
DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID
ID NO.: UN 1294
CAS NO.: 108-88-3
MOL. WT.: 92.1

STATEMENT OF HAZARDS: Flammable liquid. May accumu-
late static electricity. Moderate health hazard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak, if this can be done without
undue risk. Use water spray to cool and disperse vapors and
protect personnel. Absorb in noncombustible material for
proper disposal. Control runoff and isolate discharged ma-
terial for proper disposal.

FIRE FIGHTING PROCEDURES: Approach fire from upwind
to avoid hazardous vapors and toxic decomposition prod-
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ucts. Use water spray, dry chemical, foam, or carbon dioxide.
Use water spray to keep fire-exposed containers cool.

HEALTH HAZARDS: Moderate health hazard. May be harm-
ful if inhaled. Irritating to skin, eyes, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Liquid floats on water and may
travel to a source of ignition and spread fire.

FLASH POINT: 40°F (4°C)

AUTOIGNITION TEMPERATURE.: 896°F (480°C)

FLAMMABLE LIMITS: LOWER: 1.2% UPPER: 7.1%

INSTABILITYAND REACTIVITYHAZARDS: Reacts with oxi-
dizing materials.

STORAGE RECOMMENDATIONS: Outside or detached
storage is preferred. Inside storage should be in a standard
flammable liquids storage warehouse, room, or cabinet. Sep-
arate from oxidizing materials.

USUAL SHIPPING CONTAINERS: Glass bottles, cans,
drums, and tanks on trucks, rail cars, barges.

PHYSICAL PROPERTIES: Colorless liquid with aromatic
odor like benzene.

MELTING POINT: —139°F (—95°C)
BOILING POINT: 232°F (111°C)

SPECIFIC GRAVITY: 0.87

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: 22 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: TOLUENE DIISOCYANATE

SYNONYMS: 2,4-diisocyanatotoluene; TDI; 2,4
tolylene diisocyanate

FORMULA: (OC=N),(CsH3)CHg

NFPA 30/0OSHA CLASSIFICATION: IIIB

DOT CLASS: Class 6.1, Poisonous material

SHIPPING LABEL: POISON

ID NO.: UN 2078

CAS NO.: 584-84-9

MOL. WT.: 174.2

STATEMENT OF HAZARDS: Serious health hazard. Combus-
tible liquid. Hazardous polymerization and/or hazardous
decomposition may occur on contact with water or on expo-
sure to heat.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Use water spray to
cool and disperse vapors and protect personnel. Approach
release from upwind. Absorb in noncombustible material
for proper disposal.

FIRE FIGHTING PROCEDURES: Use dry chemical or carbon
dioxide. Use water spray to keep fire-exposed containers
cool. Approach fire from upwind to avoid hazardous vapors
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and toxic decomposition products. Fight fire from pro-
tected location or maximum possible distance.

HEALTH HAZARDS: Serious health hazard. May be harmful
if absorbed through skin or inhaled. Strong sensitizer. May
cause severe allergic respiratory reaction and skin sensitizer.
Irritating to skin, eyes, and respiratory system. Symptoms of
overexposure include choking sensation, bronchial asthma,
nausea, pulmonary edema, asthma, and dermatitis.

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
Combustion by-products include oxides of nitrogen, hydro-
gen cyanide, and other irritants and toxic gases. Closed
containers may rupture violently when heated.

FLASH POINT: 260°F (127°C)
FLAMMABLE LIMITS: LOWER: 0.9% UPPER: 9.5%
INSTABILITY AND REACTIVITY HAZARDS: Hazardous po-

lymerization may occur. Hazardous decomposition may
occur on contact with water. Reacts violently with bases,
amines, organometallic compounds, alcohols, organic
acids. Reacts with water. Self-reacts at elevated temperatures
to form dimers, trimers, and polymers giving off carbon
dioxide and heat.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acids, alkalies, oxidizing
materials, amines, and water. Immediately remove and prop-
erly dispose of any spilled material.

USUAL SHIPPING CONTAINERS: Cylinders and metal or
polyethylene cans, pails, or drums. Tanks on trucks, rail
cars, tank barges. Sometimes packaged under dry nitrogen.

PHYSICAL PROPERTIES: Colorless to faint yellow liquid.
MELTING POINT: 67 to 71°F (20 to 22°C)

BOILING POINT: 484°F (251°C)

SPECIFIC GRAVITY: 1.22

SOLUBILITY IN WATER: decomposes

VAPOR PRESSURE: 0.01 mm Hg @ 20°C

NAME: o-TOLUIDINE
DOT SHIPPING NAME: TOLUIDINES, liquid

SYNONYMS: 2-aminotoluene; ortho-methylaniline;
2-methylaniline; 1,2-toluidine

FORMULA: CH3CsH,NH,

NFPA 30/0OSHA CLASSIFICATION: IITA
DOT CLASS: Class 6.1, Poisonous material
SHIPPING LABEL: POISON

ID NO.: UN 1708

CAS NO.: 95-534

MOL. WT.: 107.2

STATEMENT OF HAZARDS: Serious health hazard. Combus-
tible liquid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Approach release from up-
wind. Stop or control the leak, if this can be done without
undue risk. Use water spray to cool and disperse vapors and
protect personnel. Absorb in noncombustible material for
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proper disposal. Control runoff and isolate discharged ma-
terial for proper disposal.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, foam, or carbon dioxide. Use water spray to keep fire-
exposed containers cool.

HEALTH HAZARDS: Serious health hazard. May be harmful
if absorbed through skin or inhaled. Irritating to skin, eyes,
and respiratory system. May cause cyanosis.

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
FLASH POINT: 185°F (85°C)
AUTOIGNITION TEMPERATURE: 900°F (482°C)

FLAMMABLE LIMITS: LOWER: 1.5% UPPER: not deter-
mined

INSTABILITYAND REACTIVITYHAZARDS: Reacts with oxi-
dizing materials, acids, and bases.

STORAGE RECOMMENDATIONS: Separate from oxidizing
materials. Store in cool, dry, well-ventilated location. Store
away from heat and sunlight.

USUAL SHIPPING CONTAINERS: Bottles, cans, drums, and
tank trucks or tank cars.

PHYSICAL PROPERTIES: Colorless to yellow liquid with
amine odor. May darken to a reddish brown.

MELTING POINT: —3°F (—16°C)

BOILING POINT: 391°F (200°C)

SPECIFIC GRAVITY: 1.00

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: <1 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: p-TOLUIDINE é
DOT SHIPPING NAME: TOLUIDINES, solid %0

SYNONYMS: 4-aminotoluene; para-methylaniline;
4-methylaniline

FORMULA: CH3C;H,NH,

NFPA 30/0SHA CLASSIFICATION: IIIA
DOT CLASS: Class 6.1, Poisonous material
SHIPPING LABEL: POISON

ID NO.: UN 1708

CAS NO.: 106-49-0

MOL. WT.: 107.2

STATEMENT OF HAZARDS: Serious health hazard. Combus-
tible solid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Approach release from up-
wind. Stop or control the leak, if this can be done without
undue risk. Use water spray to cool and disperse vapors and
protect personnel. Control runoff and isolate discharged
material for proper disposal.

FIRE FIGHTING PROCEDURES: Use fine spray or fog to
control fire by preventing its spread and absorbing some
of its heat. Use water spray, dry chemical, foam, or carbon

dioxide. Use water spray to keep fire-exposed containers
cool.

HEALTH HAZARDS: Serious health hazard. May be harmful
if absorbed through skin or inhaled. Irritating to skin, eyes,
and respiratory system. May cause cyanosis.

FIRE AND EXPLOSION HAZARDS: Combustible solid.
FLASH POINT: 190°F (88°C)
AUTOIGNITION TEMPERATURE: 900°F (482°C)

INSTABILITY AND REACTIVITY HAZARDS: Avoid contact
with oxidizers, acids, and bases.

STORAGE RECOMMENDATIONS: Store in cool, dry, well-
ventilated location. Store away from heat, oxidizers, and

sunlight.

USUAL SHIPPING CONTAINERS: Bottles, cans, or fiber
drums.

PHYSICAL PROPERTIES: Lustrous white solid.
MELTING POINT: 111°F (44°C)

BOILING POINT: 391°F (201°C)

SPECIFIC GRAVITY: 1.05

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: <1 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: TRIBUTYLAMINE o
SYNONYMS: tri-n-butylamine 6‘0

FORMULA: (C4Hg)sN

NFPA 30/0OSHA CLASSIFICATION: IITA

DOT CLASS: Class:8, Corrosive material

SHIPPING LABEL: CORROSIVE

ID NO:.: UN 2542

CAS NO.: 102-82-9

MOL. WT.: 185.4

STATEMENT OF HAZARDS: Corrosive and combustible lig-
uid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Use water spray to cool and
disperse vapors and protect personnel. Approach release
from upwind. Sand, clay, earth, or other absorbent material
may be used to contain liquid.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, foam, or carbon dioxide. Use water spray to keep fire-
exposed containers cool.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if absorbed through skin or inhaled.
Irritating to skin, eyes, and respiratory system. May cause
severe tearing, conjunctivitis, and corneal edema. Inhala-
tion may cause difficulties ranging from coughing and nau-
sea to pulmonary edema.

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
Combustion may produce irritants and toxic gases.

FLASH POINT: 145°F (63°C)
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INSTABILITY AND REACTIVITY HAZARDS: Reacts with
acids, oxidizing materials, chlorine, hypochlorite, haloge-
nated compounds, and reactive organic compounds.

STORAGE RECOMMENDATIONS: Outside or detached
storage is preferred. Separate from oxidizing materials,
acids, and sources of halogen. Store in a cool, dry, well-
ventilated location.

USUAL SHIPPING CONTAINERS: Glass bottles, cans,
drums, and tank cars.

PHYSICAL PROPERTIES: Hygroscopic liquid with character-
istic odor of ammonia.

MELTING POINT: —94°F (—70°C)

BOILING POINT: 417°F (214°C)

SPECIFIC GRAVITY: 0.78

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: <1 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: 1,1,1-TRICHLOROETHANE
SYNONYMS: chloroethane; methylchloroform
FORMULA: CH,CCly

NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 6.1, Poisonous material
SHIPPING LABEL: KEEP AWAY FROM FOOD
ID NO.: UN 2831

CAS NO.: 71-55-6

MOL. WT.: 133.4

STATEMENT OF HAZARDS: Moderate health hazard. Com-
bustion by-products may include hydrogen chloride and
phosgene.

EMERGENCY RESPONSE PERSONAL " PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Approach release from up-
wind. Stop or control the leak, if this can be done without
undue risk. Control runoff and isolate discharged material
for proper disposal.

FIREFIGHTING PROCEDURES: Approach fire from upwind
to avoid hazardous vapors and toxic decomposition prod-
ucts. Use water spray to keep fire-exposed containers cool.
Extinguish fire using agent suitable for surrounding fire.

HEALTH HAZARDS: Moderate health hazard. May be harm-
fulif inhaled. Irritating to skin, eyes, and respiratory system.
Narcotic. Combustion by-products may include hydrogen
chloride and phosgene.

FIRE AND EXPLOSION HAZARDS: No flash point in con-
ventional closed tester; however, vapors in containers can
explode if subjected to high energy source. Combustion
may produce irritants and toxic gases including hydrogen
chloride.

AUTOIGNITION TEMPERATURE: 932°F (500°C)
FLAMMABLE LIMITS: LOWER: 7.0% UPPER: 16.0%

INSTABILITY AND REACTIVITY HAZARDS: Exposure to
open flames and arc welding may produce hydrogen chlo-

o
&
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ride and phosgene. Reacts with oxidizing materials, alkalies,
and active metals, such as aluminum.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from oxidizing materials, am-
monia, and active metals, such as aluminum. Isolate from
open flames, arc welding, and combustibles.

USUAL SHIPPING CONTAINERS: Bottles, cans, drums;
tanks on trucks, rail cars, barges.

PHYSICAL PROPERTIES: Colorlessliquid with mild odor like
chloroform.

MELTING POINT: —22°F (—30°C)
BOILING POINT: 165°F (74°C)
SPECIFIC GRAVITY: 1.34

SOLUBILITY IN WATER: not soluble
VAPOR PRESSURE: 100 mm Hg @ 20°C

NAME: 1,1,2-TRICHLOROETHANE 0
SYNONYMS: ethane trichloride; 1,2,2- %0
trichloroethane

FORMULA: CICH,CHCly

NFPA 30/0OSHA CLASSIFICATION:
DOT CLASS: N/A

ID NO.: N/A

CAS NO.: 79-00-5

MOL. WT.: 133.4

STATEMENT OF HAZARDS: Moderate health hazard. Com-
bustion. by-products:may include hydrogen chloride and
phosgene.

EMERGENCY . RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Use appropriate foam to
blanket release and suppress vapors. Absorb in noncombus-
tible material for proper disposal. Report any release in
excess of 1 1b.

FIRE FIGHTING PROCEDURES: Extinguish fire using suit-
able agent for surrounding fire. Use water spray to keep
fire-exposed containers cool. Approach fire from upwind to
avoid hazardous vapors and toxic decomposition products.

HEALTH HAZARDS: Moderate health hazard. May be harm-
ful if absorbed through skin or inhaled. Irritating to skin,
eyes, and respiratory system. Symptoms of overexposure
include dizziness, narcosis, abdominal cramps, central ner-
vous system depression, liver and kidney damage. Combus-
tion by-products may include hydrogen chloride and
phosgene.

FIRE AND EXPLOSION HAZARDS: No flash point in con-
ventional closed tester; however, vapors in containers can
explode if subjected to a high energy source. Combustion
by-products include hydrogen chloride.

FLAMMABLE LIMITS: LOWER: 6% UPPER: 15.5%

INSTABILITYAND REACTIVITYHAZARDS: Reacts with oxi-
dizing materials, alkalies, aluminum.
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STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from oxidizing materials, alu-
minum, ammonia.

USUAL SHIPPING CONTAINERS: Metal cans, pails, drums;
tanks on trucks, rail cars, barges.

PHYSICAL PROPERTIES: Colorless, heavy liquid. Odor simi-
lar to chloroform (sweet, pleasant).

MELTING POINT: —34°F (—36°C)

BOILING POINT: 235°F (113°C)

SPECIFIC GRAVITY: 1.44

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: 19 mm Hg @ 20°C 40 mm Hg @ 35°C

NAME: TRICHLOROETHYLENE 0
SYNONYMS: ethylene trichloride; trichlor e‘o
FORMULA: CICH=CCl,

NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 6.1, Poisonous material

SHIPPING LABEL: KEEP AWAY FROM FOOD

ID NO.: UN 1710

CAS NO.: 79-01-6

MOL. WT.: 131.4

STATEMENT OF HAZARDS: Moderate health hazard. Com-
bustion by-products may include hydrogen chloride and
phosgene.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Approach release from up-
wind. Stop or control the leak, if this.can be done without
undue risk. Control runoff and isolate discharged material
for proper disposal.

FIRE FIGHTING PROCEDURES: Approach fire from upwind
. to avoid hazardous vapors and toxic decomposition prod-
* ucts. Use water spray to keep fire-exposed containers cool.
- Extinguish fire using agent suitable for surrounding fire.

HEALTH HAZARDS: Moderate health hazard. May be harm-
¢ fulif inhaled. Irritating to skin, eyes, and respiratory system.
P Symptoms of exposure include dizziness and loss of con-
* sciousness. Combustion by-products may include hydrogen
- chloride and phosgene.

FIRE AND EXPLOSION HAZARDS: No flash point in con-
ventional closed tester; however, vapors in containers can
explode if subjected to a high energy source. Combustion
may produce irritants and toxic gases including hydrogen
chloride.

AUTOIGNITION TEMPERATURE: 788°F (420°C)
FLAMMABLE LIMITS: LOWER: 8% UPPER: 10.5%

INSTABILITY AND REACTIVITY HAZARDS: Reacts with ac-
tive metals.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from active metals. Isolate
from open flames and combustibles.

USUAL SHIPPING CONTAINERS: Bottles, cans, drums;
tanks on trucks, rail cars, barges.

PHYSICAL PROPERTIES: Colorless liquid with mild odor like
chloroform.

MELTING POINT: —121°F (—85°C)
BOILING POINT: 189°F (87°C)
SPECIFIC GRAVITY: 1.46
SOLUBILITY IN WATER: not soluble
VAPOR PRESSURE: 58 mm Hg @ 20°C

NAME: TRICHLOROISOCYANURIC ACID, dry o

SYNONYMS: TCCA; trichloro; tri-chloroimino-
cyanuric acid; trichloro-s-triazinetrione; symclosene

FORMULA: C4CI3N3O,

NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 5.1, Oxidizer

SHIPPING LABEL: OXIDIZER

ID NO.: UN 2468

CAS NO.: 87-90-1

MOL. WT.: 232.4

STATEMENT OF HAZARDS: Moderate health hazard. Oxi-
dizer. Reacts with combustible materials or ammonium salts
resulting in fire. Reacts with small amounts of water, releas-
ing chlorine gas and nitrogen trichloride, which is a highly
explosive compound when concentrated. Thermally unsta-
ble. Decomposes at 437°F (225°C).

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL. OR LEAK PROCEDURES: Keep water away from re-
lease. Approach release from upwind. Isolate leaking con-
tainers, if this can.be done without undue risk. Prompt
cleanup and removal is necessary. Shovel into suitable dry
container. Control runoff and isolate discharged material
for proper disposal.

FIRE FIGHTING PROCEDURES: Approach fire from upwind
to avoid hazardous vapors and toxic decomposition prod-
ucts. Fight fire from protected location or maximum possi-
ble distance. Use flooding quantities of water on fire-
involved containers. If necessary use water spray to keep
fire-exposed containers cool. Avoid use of water on non-
involved material wherever possible.

HEALTH HAZARDS: Moderate health hazard. May be harm-
ful if or inhaled. Irritating to skin, eyes, and respiratory
system. Water reactive. Releases chlorine gas and nitrogen
chloride on contact with water.

FIRE AND EXPLOSION HAZARDS: Not combustible. Reacts
with combustible materials, ammonium salts, or foreign sub-
stances, resulting in fire. Closed containers may rupture

violently when heated. Thermally unstable. Decomposes at
437°F (225°C).

INSTABILITY AND REACTIVITY HAZARDS: Water reactive.
Reacts with small amounts of water, releasing chlorine gas
and nitrogen trichloride, which is a highly explosive com-
pound when concentrated. Reaction with ammonia or
amines produces nitrogen trichloride. Reacts with most re-
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ducing agents. Reacts explosively with calcium hypochlorite
and water.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Outside or detached storage is pre-
ferred. Must be stored in a dry location on pallets arranged
according to NFPA 430, Code for Storage of Liquid and
Solid Oxidizers. Separate from combustibles, oxidizables,
ammonia, sodium carbonate (soda ash), calcium hypochlo-
rite, hydrogen peroxide.

USUAL SHIPPING CONTAINERS: Moisture-excluding fiber
drums with polyethylene bag liners and lined pails. Unlined
25 pound plastic pails. Smaller quantities in glass or polyeth-
ylene bottles and in special laminated packets.

PHYSICAL PROPERTIES: White crystalline solid with strong
chlorine odor. Thermally unstable. Decomposes at 437°F
(225°C).

SPECIFIC GRAVITY: 1.2
SOLUBILITY IN WATER: reacts very slowly

NAME: TRICHLOROSILANE e
SYNONYMS: silicochloroform; trichloromonosilane @é
FORMULA: HSiClg

NFPA 30/0OSHA CLASSIFICATION: IA

DOT CLASS: Class 4.3, Dangerous when wet material

SHIPPING LABEL: DANGEROUS WHEN WET and FLAM-
MABLE LIQUID and CORROSIVE

ID NO.: UN 1295
CAS NO.: 10025-78-2
MOL. WT.: 135.5

STATEMENT OF HAZARDS: Flammable liquid. Corrosive.
Low ignition energy. May accumulate static electricity. Water
reactive.

EMERGENCY RESPONSE PERSONAL. PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate all ignition
sources. Approach release from upwind. Keep water away
from release. Stop or control the leak, if this can be done
without undue risk. Prompt cleanup and removal are neces-
sary. May ignite spontaneously in insulating materials (ab-
sorbent materials) depending on size of piles. Control
runoff and isolate discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Do not use halocarbons.
Dry powders and carbon dioxide may be ineffective. Ap-
proach fire from upwind to avoid hazardous vapors and
toxic decomposition products. Material is reactive with
water but can be extinguished with a 6% solution in water
of medium expansion foam. Use water spray to keep fire-
exposed containers cool. For small fires use copious quanti-
ties of water as spray to react with chlorosilane.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. Serious health hazard. May be harmful if absorbed
through skin or inhaled. Combustion by-products include
hydrogen chloride and chlorine. Water reactive. Hydrochlo-
ric acid is released.

FIRE AND EXPLOSION HAZARDS: Flammable liquid.
Forms explosive mixtures over a wide range. Vapors are
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heavier than air and may travel to a source of ignition and
flash back. Combustion may produce irritants and toxic
gases.

FLASH POINT: — 18°F (—28°C)
AUTOIGNITION TEMPERATURE: 360°F (182°C)
FLAMMABLE LIMITS: LOWER: 7.0% UPPER: 83% @ 40°C

INSTABILITYAND REACTIVITYHAZARDS: Reacts violently
with water and aqueous solutions, alcohols, organic acids,
peroxides, amines, and oxidizing materials. Products of
combustion include hydrogen chloride and other chlorosi-
lanes.

STORAGE RECOMMENDATIONS: Separate from water, al-
cohols, organic acids, peroxides, amines, and oxidizing ma-
terials. Outside or detached storage is preferred. Store away
from heat, oxidizing materials, and sunlight. Must be stored
in a dry location. Inside storage should be in a standard
flammable liquids storage warehouse, room, or cabinet.

USUAL SHIPPING CONTAINERS: Glass bottles and drums.

PHYSICAL PROPERTIES: Colorless liquid. Volatile and mo-
bile. Fumes in air. Odor of hydrochloric acid.

MELTING POINT: —196°F (—127°C)
BOILING POINT: 90°F (32°C)

SPECIFIC GRAVITY: 1.34

SOLUBILITY IN WATER: reacts violently
VAPOR DENSITY: 4.67

VAPOR PRESSURE: 500 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: TRIETHYLALUMINUM o
SYNONYMS: aluminum triethyl 0@9
FORMULA: (GyHj)3Al

NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: N/A

ID NO.: N/A

CAS NO.: 97-93-8

MOL. WT.: 114.2

STATEMENT OF HAZARDS: Pyrophoric. Corrosive. Flam-
mable liquid. Water reactive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Approach release from up-
wind. Keep water away from release. Do not use foam to
blanket release and suppress vapors. Stop or control the
leak, if this can be done without undue risk. Spills may
ignite spontaneously if solvent evaporates. Control runoff
and isolate discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Stop flow of liquid before
extinguishing fire. Fight fire from protected location or
maximum possible distance. DO NOT use water as straight
stream directly on spilled material. Violent reaction may
result. Water fog can be used to control fires. Use graphite
powder, soda ash, or powdered sodium chloride to extin-
guish fire. On solvent-based materials use dry chemical or
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carbon dioxide. Use water spray cautiously to keep fire-
exposed containers cool.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if absorbed through skin or inhaled.
Irritating to skin, eyes, and respiratory system. ‘“Metal fume
fever” may result from inhalation of fumes.

FIRE AND EXPLOSION HAZARDS: Pyrophoric material in
flammable solvent. Water reactive. Flammable hydrocar-
bons are produced. Combustion may produce irritants and
toxic gases. Material is flammable in air at all temperatures.
Closed containers may rupture violently when heated.

INSTABILITYAND REACTIVITYHAZARDS: Reacts violently
with air and water. Reacts with oxidizing materials, acids,
and alcohols.

STORAGE RECOMMENDATIONS: Separate from oxidizing
materials, acids, alcohols, air, and water. Store in a cool, dry,
well-ventilated location. Must be stored in a dry location.
Outside or detached storage is preferred. Inside storage
should be in a standard flammable liquids storage ware-
house, room, or cabinet.

USUAL SHIPPING CONTAINERS: Bottles, cylinders, tank
trucks, and tank cars containing a blanket of nitrogen gas.

PHYSICAL PROPERTIES: Clear colorless liquid. Aluminum
alkyls are generally supplied as 20% solutions in selected
solvents so as to be less reactive. Properties may depend on
solvent.

MELTING POINT: —51°F (—46°C)
BOILING POINT: 365°F (185°C)
SPECIFIC GRAVITY: 0.83

SOLUBILITY IN WATER: reacts violently

NAME: TRIETHYLAMINE 6
SYNONYMS: TEA; TEN 6‘0
FORMULA: (CoHj)3N

NFPA 30/0OSHA CLASSIFICATION: IB

DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 1296

CAS NO.: 121-44-8

MOL. WT.: 101.2

STATEMENT OF HAZARDS: Corrosive. Flammable liquid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate all ignition
sources. Approach release from upwind. Use water spray to
cool and disperse vapors and protect personnel. Absorb
in noncombustible material for proper disposal. Control
runoff and isolate discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Use water spray to keep
fire-exposed containers cool. Use water spray, dry chemical,
“alcohol resistant” foam, or carbon dioxide.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if absorbed through skin or inhaled.
Irritating to skin, eyes, and respiratory system. May cause

irritation, conjunctivitis, and corneal damage. Inhalation
may cause coughing, nausea, and pulmonary edema.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back.

FLASH POINT: 16°F (—9°C)
AUTOIGNITION TEMPERATURE: 480°F (249°C)
FLAMMABLE LIMITS: LOWER: 1.2% UPPER: 8.0%

INSTABILITY AND REACTIVITY HAZARDS: May react with
acids, oxidizing materials, chlorine, hypochlorite, haloge-
nated compounds, reactive organic compounds, and some
metals. Products of decomposition include carbon monox-
ide, carbon dioxide, hydrocarbons, and oxides of nitrogen,
as well as amine vapors.

STORAGE RECOMMENDATIONS: Avoid oxidizing materi-
als, acids, and sources of halogens. Store in cool, dry, well-
ventilated location.

USUAL SHIPPING CONTAINERS: Glass bottles, cans,
drums, and tank cars.

PHYSICAL PROPERTIES: Colorlessliquid with strong ammo-
nia-like odor.

MELTING POINT: —175°F (—115°C)
BOILING POINT: 193°F (89°C)

SPECIFIC GRAVITY: 0.73

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: 54 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group C

NAME: TRIETHYLENETETRAMINE
SYNONYMS: N,N’-bis(2-aminotheyl) 1,2-ethane-
diamine; 3,6-diazaoctane-1,8-diamine; 1,4,7,10-tetra-

azadecane
FORMULA: CgH;gN,
NFPA 30/0OSHA CLASSIFICATION: IIIB
DOT CLASS: Class 8, Corrosive material
SHIPPING LABEL: CORROSIVE
ID NO.: UN 2259
CAS NO.: 112-24-3
MOL. WT.: 146.3

STATEMENT OF HAZARDS: Corrosive and combustible liq-
uid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Use water spray to cool and
disperse vapors, and protect personnel. Control runoff and
isolate discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Use dry chemical, foam,
carbon dioxide, or water spray. Use water spray to keep fire-
exposed containers cool. Approach fire from upwind to
avoid hazardous vapors and toxic decomposition products.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if absorbed through skin or inhaled.
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May cause skin sensitization. Irritating to skin, eyes, and
respiratory system. May cause pulmonary edema.

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
Combustion may produce irritants and toxic gases, includ-
ing oxides of nitrogen.

FLASH POINT: 275°F (135°C)
AUTOIGNITION TEMPERATURE: 640°F (338°C)
INSTABILITY AND REACTIVITY HAZARDS: May react with

oxidizing materials.

STORAGE RECOMMENDATIONS: Separate from oxidizing
materials. Store in a cool, dry, well-ventilated location.

PHYSICAL PROPERTIES: Moderately viscous yellowish lig-
uid.

MELTING POINT: 54°F (12°C)

BOILING POINT: 511°F (266°C)

SPECIFIC GRAVITY: 0.98

SOLUBILITY IN WATER: soluble

VAPOR PRESSURE: <0.01 mm Hg @ 20°C

NAME: TRIISOBUTYLALUMINUM o

SYNONYMS: aluminum, tris (2-methylpropyl); %@
tri-isobutylalane

FORMULA: (iso-C,Hy)5Al
NFPA 30/OSHA CLASSIFICATION:
DOT CLASS: N/A

ID NO.: N/A

CAS NO.: 100-99-2

MOL. WT.: 198.3

STATEMENT OF HAZARDS: Pyrophoric. Flammable liquid.
Corrosive. Water reactive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Approach release from up-
wind. Keep water away from release. Do not use foam to
blanket release and suppress vapors. Stop or control the
leak, if this can be done without undue risk. Control runoff
and isolate discharged material for proper disposal.

FIRE FIGHTING PROCEDURES: Fight fire from protected
location or maximum possible distance. DO NOT use water
as straight stream directly on spilled material. Violent reac-
tion may result. Water fog may be used to control fires. Use
graphite powder, soda ash, or powdered sodium chloride
to extinguish fire. On solvent-based materials use dry chemi-
cal, foam, or carbon dioxide. Use water spray cautiously
to keep fire-exposed containers cool. Extinguish fire using
agent suitable for surrounding fire.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if absorbed through skin or inhaled.
Irritating to skin, eyes, and respiratory system. ‘“Metal fume
fever” may result from inhalation of fumes.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Pyro-
phoric; may ignite spontaneously on exposure to air. Water
reactive. Combustion may produce irritants and toxic gases.
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Material is flammable in air at all temperatures. Closed
containers may rupture violently when heated.

INSTABILITYAND REACTIVITYHAZARDS: Reacts violently
with air and water. Reacts with oxidizers, acids, and alcohols.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Must be stored in a dry location. Outside
or detached storage is preferred. Inside storage should be
in a standard flammable liquids storage warehouse, room,
or cabinet.

USUAL SHIPPING CONTAINERS: Bottles, cylinders, tank
trucks, and tank cars containing a blanket of nitrogen gas.

PHYSICAL PROPERTIES: Clear, colorless liquid. Aluminum
alkyls are generally supplied as 20% solutions in selected
solvents so as to be less reactive. Properties may depend on
solvent. Solvent may evaporate during spill or exposure.

MELTING POINT: 34°F (11°C)
BOILING POINT: 414°F (212°C)
SPECIFIC GRAVITY: 0.79

SOLUBILITY IN WATER: reacts violently

NAME: TRIMETHOXYSILANE 9
FORMULA: HSi(OCHg), e‘@
NFPA 30/0OSHA CLASSIFICATION: IB

DOT CLASS: Class 6.1, Poisonous material

SHIPPING LABEL: POISON and FLAMMABLE LIQUID
ID NO.: NA 9269

CAS NO.: 2487-90-3

MOL. WT.: 122.2

STATEMENT OF HAZARDS: Severe health hazard. Corrosive
and flammable liquid..May accumulate static electricity. Haz-
ardous polymerization may occur.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Releases may require isola-
tion or evacuation. Eliminate all ignition sources. Use water
spray to cool and disperse vapors and protect personnel.
Control runoff and isolate discharged material for proper
disposal.

FIRE FIGHTING PROCEDURES: Use dry chemical, aqueous
foam, or carbon dioxide. Use water spray to keep fire-ex-
posed containers cool. Fight fire from protected location
or maximum possible distance. Approach fire from upwind
to avoid hazardous vapors and toxic decomposition prod-
ucts.

HEALTH HAZARDS: Severe health hazard. May be fatal if
absorbed through skin or inhaled. Corrosive to tissues when
wet. Irritating to skin, eyes, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Combustion may produce irritants
and toxic gases. Closed containers may rupture violently
when heated.

FLASH POINT: 45°F (7°C)
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FLAMMABLE LIMITS: LOWER: 43% @ 34°C UPPER:
40.1% @ 62°C

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
water, forming corrosive solution. Reacts with a broad range
of materials. Hazardous polymerization may occur when
exposed to heat or other catalysts.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acids, oxidizing materi-
als, and water. Outside or detached storage is preferred.

USUAL SHIPPING CONTAINERS: Unknown.

PHYSICAL PROPERTIES: Clear, low colored liquid; ester
odor.

MELTING POINT: —175°F (—115°C)

BOILING POINT: 178°F (81°C)

SPECIFIC GRAVITY: 0.96

SOLUBILITY IN WATER: not soluble (decomposes)
VAPOR PRESSURE: < 57 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group C

NAME: TRIMETHYLAMINE, anhydrous e
SYNONYMS: TMA é‘@
FORMULA: (CHj)3N

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 2.1, Flammable gas

SHIPPING LABEL: FLAMMABLE GAS

ID NO.: UN 1083

CAS NO.: 75-50-3

MOL. WT.: 59.1

STATEMENT OF HAZARDS: Flammable gas. Cylinders and
tanks may rocket under fire conditions. Gas and aqueous
solutions are corrosive.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL. OR LEAK PROCEDURES: Releases may require isola-
tion or evacuation. Eliminate all ignition sources. Approach
release from upwind. Use water spray to absorb vapors,
protect personnel, and dilute spills to form nonflammable
mixtures. Five percent sulfuric acid may be used to neutral-
ize diluted pools. Absorb in noncombustible material for
proper disposal. Control runoff and isolate discharged ma-
terial for proper disposal.

FIRE FIGHTING PROCEDURES: Stop flow of gas before ex-
tinguishing fire. Use water spray to keep fire-exposed con-
tainers cool. Use water spray, dry chemical, or *“alcohol
resistant” foam. Aqueous solutions will burn unless diluted
thoroughly with spray.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if absorbed through skin or inhaled.
Irritating to skin, eyes, and respiratory system. May cause
irritation, conjunctivitis, and corneal damage. Inhalation
may cause coughing, nausea, and pulmonary edema.

FIRE AND EXPLOSION HAZARDS: Flammable gas. Vapors
are heavier than air and may travel to a source of ignition

and flash back. Aqueous solutions are flammable unless
diluted extensively.

AUTOIGNITION TEMPERATURE: 374°F (190°C)
FLAMMABLE LIMITS: LOWER: 2.0% UPPER: 11.6%

INSTABILITY AND REACTIVITY HAZARDS: May react with
acids, oxidizing materials, chlorine, hypochlorite, haloge-
nated compounds, reactive organic compounds and some
metals, and mercury and nitrosating compounds. Products
of decomposition include carbon monoxide, carbon diox-
ide, hydrocarbons, and toxic oxides of nitrogen as well as
toxic amine vapors.

STORAGE RECOMMENDATIONS: Avoid oxidizing materi-
als, acids, and sources of halogens. Store in cool, dry, well-
ventilated location.

USUAL SHIPPING CONTAINERS: Glass bottles, cans,

drums, tank cars, and tank trailers.

PHYSICAL PROPERTIES: Flammable gas. Very soluble in
water, forming very strong alkaline solutions. May be in
water solution as shipped or used. Anhydrous material floats
and boils on water as it mixes.

MELTING POINT: —179°F (—118°C)
BOILING POINT: 37°F (3°C)

SPECIFIC GRAVITY: liquid 0.66 @ —5°C
SOLUBILITY IN WATER: soluble
VAPOR DENSITY: 2.04

VAPOR PRESSURE: 1650 mm Hg @ 25°C Aqueous solutions
will boil 65 to 85°F (40 to 50°C) higher and freeze at propor-
tionately higher temperatures. Vapor pressure of aqueous
solutions range from 215 to 500 mm Hg. Specific gravity
values for aqueous solutions are 0.83 to 0.93.

ELECTRICAL EQUIPMENT: Class I, Group C

NAME: TRIPENTYLAMINE 0
SYNONYMS: ‘triamylamine 6‘@
FORMULA: (CsH;;)sN

NFPA 30/OSHA CLASSIFICATION: IIIB

DOT CLASS: N/A

ID NO.: N/A

CAS NO.: 621-77-2

MOL. WT.: 227.4

STATEMENT OF HAZARDS: Corrosive. Combustible liquid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Use water spray or
foam to cool and disperse vapors and protect personnel.
Approach release from upwind. Absorb in noncombustible
material for proper disposal.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, foam, or carbon dioxide. Use water spray to keep fire-
exposed containers cool.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if absorbed through skin or inhaled.
Irritating to skin, eyes, and respiratory system. May cause
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irritation, conjunctivitis, and corneal damage. Inhalation
may cause coughing, nausea, and pulmonary edema.

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
Combustion by-products include oxides of nitrogen.

FLASH POINT: 215°F (102°C) (oc)
INSTABILITY AND REACTIVITY HAZARDS: Strong alkali.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acids and oxidizing mate-
rials.

USUAL SHIPPING CONTAINERS: Metal cans, pails, drums.
Tanks on trucks, rail cars, barges.

PHYSICAL PROPERTIES: Colorless to yellow liquid. Odor of

amines (ammonia).
BOILING POINT: 453°F (234°C)
SPECIFIC GRAVITY: 0.79
SOLUBILITY IN WATER: not soluble

NAME: VANADIUM TETRACHLORIDE o
SYNONYMS: vanadium (IV) chloride 9@9
FORMULA: VCl,

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 8, Corrosive material

SHIPPING LABEL: CORROSIVE

ID NO.: UN 2444

CAS NO.: 7632-51-1

MOL. WT.: 192.7

STATEMENT OF HAZARDS: Corrosive. Water reactive.

EMERGENCY RESPONSE PERSONAL ' 'PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Keep water away from re-
lease. Use water spray to cool and disperse vapors and pro-
tect personnel. Use appropriate foam to blanket release
and suppress vapors.

FIRE FIGHTING PROCEDURES: Use appropriate extin-
guishing agents on nearby combustible fires. Dry chemical
or carbon dioxide preferred. DO NOT use water. Violent
reaction may result.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if inhaled. Irritating to skin, eyes,
and respiratory system. Material decomposes to release hy-
drogen chloride.

FIRE AND EXPLOSION HAZARDS: Not combustible, but if
involved in a fire decomposes to produce hydrogen chloride
and fumes of vanadium and vanadium oxides.

INSTABILITYAND REACTIVITYHAZARDS: Reacts violently
with water, producing heat, hydrogen chloride, vanadium
trichloride, vanadium oxydichloride.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Keep cylinders restrained.

USUAL SHIPPING CONTAINERS: Steel cylinders or tanks.

PHYSICAL PROPERTIES: Reddish-brown liquid. Irritating
odor. Fumes in moist air.
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MELTING POINT: —18°F (—28°C)
BOILING POINT: 299°F (148°C)
SPECIFIC GRAVITY: 1.82 @ 30°C
SOLUBILITY IN WATER: decomposes

NAME: VINYL ACETATE, inhibited 0
SYNONYMS: VAM; vinyl A monomer; VyAc 9‘@
FORMULA: CH3;COy,CH = CH,y

NFPA 30/OSHA CLASSIFICATION: IB

DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 1301

CAS NO.: 108-05-4

MOL. WT.: 86.1

STATEMENT OF HAZARDS: Flammable liquid. Moderate
health hazard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL. OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak, if this can be done without
undue risk. Use water spray to cool and disperse vapors,
protect personnel, and dilute spills to form nonflammable
mixtures. Control runoff and isolate discharged material

for proper disposal.
FIRE FIGHTING PROCEDURES: Fight fire from protected

location or maximum possible distance. Use water spray,
dry chemical, foam, or carbon dioxide. Water may be inef-
fective. Use water only in flooding quantities as fog. Use
water spray to keep fire-exposed containers cool.

HEALTH HAZARDS: Moderate health hazard. May be harm-
fulif inhaled. Irritating to skin, eyes, and respiratory system.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Combustion may produce irritants
and toxic gases. Closed containers may rupture violently
when heated. Liquid floats on water and may spread fire.

FLASH POINT: 18°F (—6°C)
AUTOIGNITION TEMPERATURE: 756°F (402°C)
FLAMMABLE LIMITS: LOWER: 2.6% UPPER: 13.4%

INSTABILITY AND REACTIVITY HAZARDS: Hazardous po-
lymerization may occur. Usually contains an inhibitor to
prevent self-polymerization. Polymerization may be caused
by elevated temperature, oxidizing materials, peroxides.
Uninhibited monomer vapor may form polymer in vents
and other confined spaces.

STORAGE RECOMMENDATIONS: Store in cool, dry, well-
ventilated location. Separate from oxidizing materials, per-
oxides. Outside or detached storage is preferred. Inside
storage should be in a standard flammable liquids storage
warehouse, room, or cabinet.

USUAL SHIPPING CONTAINERS: Cans, drums, tank cars,
tank trucks, and tank barges.

PHYSICAL PROPERTIES: Colorless, watery liquid. Pleasant,
fruity odor.
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MELTING POINT: —135°F (—93°C)
BOILING POINT: 163°F (73°C)

SPECIFIC GRAVITY: 0.93

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: 88 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: VINYL ACETYLENE 0
SYNONYMS: 1-buten-3-yne é‘é
FORMULA: H,C=CHC=CH

NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: N/A

ID NO.: N/A

CAS NO.: 689-97-4

MOL. WT.: 52.1

STATEMENT OF HAZARDS: Flammable gas. May decom-
pose explosively. Low ignition energy. Forms peroxides in
absence of inhibitors. Moderate health hazard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILLL. OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak; if this can be done without
undue risk. Use water spray or foam to reduce possibility
of ignition or peroxide formation. Approach release from
upwind.

FIRE FIGHTING PROCEDURES: Stop flow of gas before ex-
tinguishing fire. Use dry chemical, foam, carbon dioxide,
or flooding quantities of water as spray. Water may be inef-
fective. Use water spray to keep fire-exposed containers cool.
Explosive decomposition may occur under fire conditions.
Fight fire from protected location or maximum possible
distance.

HEALTH HAZARDS: Moderate health hazard. May be harm-
ful if absorbed through skin or inhaled.

FIRE AND EXPLOSION HAZARDS: Flammable gas. Ex-
plodes when heated. Vapors are heavier than air and may
travel to a source of ignition and flash back. Closed contain-
ers may rupture violently when heated. Combustion may
produce irritants and toxic gases.

INSTABILITY AND REACTIVITY HAZARDS: May polymer-
ize or decompose explosively. Polymerization may be caused
by elevated temperature, oxygen, air, oxidizing materials,
peroxides, or sunlight. May form explosive peroxides and
acetylides. Polymer may also form peroxides.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Store away from heat, oxidizing materi-
als, and sunlight. Outside or detached storage is preferred.
Separate from oxygen, air, oxidizing materials, silver, mer-
cury, copper and its alloys.

USUAL SHIPPING CONTAINERS: Steel cylinders.
PHYSICAL PROPERTIES: Colorless gas.
BOILING POINT: 41°F (5°C)

SPECIFIC GRAVITY: 0.71 (liquid)

SOLUBILITY IN WATER: not soluble

VAPOR DENSITY: 1.80
ELECTRICAL EQUIPMENT: Class I, Group A

NAME: VINYL CHLORIDE, inhibited 0
SYNONYMS: chloroethene; chloroethylene; VCM 9‘9
FORMULA: CH,=CHCI

NFPA 30/0OSHA CLASSIFICATION: IA

DOT CLASS: Class 2.1, Flammable gas

SHIPPING LABEL: FLAMMABLE GAS

ID NO.: UN 1086

CAS NO.: 75-01-4

MOL. WT.: 62.5

STATEMENT OF HAZARDS: Flammable gas. Hazardous po-
lymerization may occur. Moderate health hazard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL. OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak, if this can be done without
undue risk. Use water spray to disperse vapors and protect
personnel. Control runoff and isolate discharged material
for proper disposal.

FIRE FIGHTING PROCEDURES: Stop flow of gas before ex-
tinguishing fire. Fight fire from protected location or maxi-
mum possible distance. Use water spray, dry chemical, foam,
or carbon dioxide. Use water spray to keep fire-exposed
containers cool. Use flooding quantities of water as fog.

HEALTH HAZARDS: Moderate health hazard. May be harm-
ful if inhaled. Symptoms of exposure include anesthesia,
narcosis, CNS depression, and loss of consciousness. Rapid
evaporation of liquid causes frostbite damage to eyes and
skin.

FIRE AND EXPLOSION HAZARDS: Flammable gas. Vapors
are heavier than air and may travel to a source of ignition
and flash back. Combustion may produce irritants and toxic
gases, including hydrogen chloride, carbon monoxide.
Closed containers may rupture violently when heated.

FLASH POINT: —108°F (—78°C) (oc)
AUTOIGNITION TEMPERATURE: 882°F (472°C)
FLAMMABLE LIMITS: LOWER: 3.6% UPPER: 33.0%

INSTABILITY AND REACTIVITY HAZARDS: Hazardous po-
lymerization may occur. Polymerization may be caused by
elevated temperature, oxidizing materials, peroxides. Re-
acts with aluminum, aluminum alloys, or copper.

STORAGE RECOMMENDATIONS: Store in cool, dry, well-
ventilated location. Separate from oxidizing materials.

USUAL SHIPPING CONTAINERS: Pressure cylinders, tank
cars, and tank barges.

PHYSICAL PROPERTIES: Colorless, sweet smelling gas. Liq-
uid below 7°F (—14°C).

MELTING POINT: —245°F (—154°C)
BOILING POINT: 7°F (—14°C)
SPECIFIC GRAVITY: 0.91
SOLUBILITY IN WATER: not soluble
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VAPOR DENSITY: 2.16
VAPOR PRESSURE: 2524 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: VINYL ETHER o
DOT SHIPPING NAME: DIVINYL ETHER, %@
inhibited

SYNONYMS: divinyl oxide; ethenyloxyethene; 1,1-oxy-bis-eth-
ene

FORMULA: (CH,=CH),O

NFPA 30/0OSHA CLASSIFICATION: IA

DOT CLASS: Class 3, Flammable and combustible liquid

SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 1167

CAS NO.: 109-93-3

MOL. WT.: 70.1

STATEMENT OF HAZARDS: Flammable liquid. May accumu-
late static electricity. Low ignition energy. Moderate health
hazard. Forms peroxides in absence of inhibitors. May poly-
merize explosively.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak, if this can be done without
undue risk. Use water spray to cool and disperse vapors and
protect personnel.

FIRE FIGHTING PROCEDURES: Use dry chemical, foam,
carbon dioxide, or water spray. Water may be ineffective.
Use water spray to keep fire-exposed containers cool. Fight
fire from protected location or maximum possible distance.

HEALTH HAZARDS: Moderate health hazard. May be harm-
fulif inhaled. Irritating to skin, eyes, and respiratory system.
Symptoms of exposure include anesthesia, narcosis, and loss
of consciousness.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Liquid floats on water and may
travel to a source of ignition and spread fire. Closed contain-
ers may rupture violently when heated. Combustion may
produce irritants and toxic gases.

FLASH POINT: <—22°F (<—30°C)
AUTOIGNITION TEMPERATURE: 680°F (360°C)
FLAMMABLE LIMITS: LOWER: 1.7% UPPER: 27.0%

INSTABILITY AND REACTIVITY HAZARDS: Usually con-
tains inhibitors to prevent polymerization. May polymerize
explosively with evolution of highly flammable acetylene
gas. Uninhibited monomer vapor may form polymer in
vents and other confined spaces.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Store away from heat, oxidizing materi-
als, and sunlight. Separate from oxidizing materials. Outside
or detached storage is preferred.

USUAL SHIPPING CONTAINERS: Amber glass bottles, steel
drums, and tanks on trucks, rail cars, and tank barges.
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PHYSICAL PROPERTIES: Colorless, mobile liquid. Charac-
teristic odor.

MELTING POINT: —150°F (—101°C)
BOILING POINT: 83°F (28°C)

SPECIFIC GRAVITY: 0.77

SOLUBILITY IN WATER: not soluble

VAPOR DENSITY: 2.41

ELECTRICAL EQUIPMENT: Class I, Group C

NAME: VINYLIDENE CHLORIDE, inhibited o

SYNONYMS: 1,1-dichloroethene; vinylidene %@
chloride; 1,1-dichloroethylene; asym-dichloroethylene

FORMULA: CH,=CCl,

NFPA 30/0OSHA CLASSIFICATION: TA

DOT CLASS: Class 3, Flammable and combustible liquid
SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 1303

CAS NO.: 75-354

MOL. WT.: 96.9

STATEMENT OF HAZARDS: Flammable liquid. Moderate
health hazard. Combustion by-products may include hydro-
gen chloride and phosgene.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL. OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak, if this can be done without
undue risk. Use appropriate foam to blanket release and
suppress vapors. Absorb'in noncombustible material for
proper disposal.

FIRE-FIGHTING PROCEDURES: Use dry chemical, foam,
carbon dioxide, or water spray. Use water spray to keep fire-
exposed containers cool. Use flooding quantities of water.
Fight fire from protected location or maximum possible
distance.

HEALTH HAZARDS: Moderate health hazard. May be harm-
ful if inhaled. Inhalation may cause irritation or narcosis.
Irritating to skin, eyes, and respiratory system. Combustion
by-products may include hydrogen chloride and phosgene.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Combustion by-products may in-
clude hydrogen chloride, phosgene. Closed containers may
rupture violently when heated.

FLASH POINT: 0°F (—18°C)
AUTOIGNITION TEMPERATURE: 1058°F (570°C)
FLAMMABLE LIMITS: LOWER: 7.3% UPPER: 16.0%

INSTABILITY AND REACTIVITY HAZARDS: Hazardous po-
lymerization may occur. Usually contains inhibitors to pre-
vent polymerization. Polymerization may be caused by
elevated temperature, oxidizers, peroxides, or air. Uninhib-
ited monomer vapor may form polymer in vents and other
confined spaces. May form organic peroxides following pro-
longed contact with air. May react with aluminum and its
alloys.
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STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Do not store in aluminum. Separate
from air, light, heat, strong oxidizing materials. Outside or
detached storage is preferred. Inside storage should be in
a standard flammable liquids storage warehouse, room, or
cabinet.

USUAL SHIPPING CONTAINERS: Metal cans, pails, drums;
tanks on trucks, rail cars, barges.

PHYSICAL PROPERTIES: Colorless liquid with chloroform
(mild, sweet) odor.

MELTING POINT: —189°F (—122°C)
BOILING POINT: 89°F (32°C)

SPECIFIC GRAVITY: 1.22

SOLUBILITY IN WATER: not soluble

VAPOR DENSITY: 3.34

VAPOR PRESSURE: 400 mm Hg @ 15°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: VINYL TOLUENE, inhibited mixed isomers é
SYNONYMS: methyl styrene %@

FORMULA: CH,=CHCzH,CHg4

NFPA 30/0OSHA CLASSIFICATION: II

DOT CLASS: Class 3, Flammable and combustible liquid

SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 2618

CAS NO.: 25013-15-4

MOL. WT.: 118.2

STATEMENT OF HAZARDS: Combustible liquid. May. accu-
mulate static electricity. Hazardous 'polymerization may
occur. Moderate health hazard.

EMERGENCY RESPONSE PERSONAL ' PROTECTIVE

EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Absorb in noncombustible
material for proper disposal (e.g., sand). Stop or control
the leak, if this can be done without undue risk. Use water
spray to disperse vapors and protect personnel.

FIRE FIGHTING PROCEDURES: Use water spray, dry chemi-
cal, foam, or carbon dioxide. Use water spray to keep fire-
exposed containers cool. Fight fire from protected location
or maximum possible distance.

'HEALTH HAZARDS: Moderate health hazard. May be harm-

- fulifinhaled. Irritating to skin, eyes, and respiratory system.
Symptoms of overexposure may include dizziness, weakness,
nausea, fatigue, unconsciousness, and CNS depression.

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
Closed containers may rupture violently when heated.

FLASH POINT: 125°F (51.7°C)
AUTOIGNITION TEMPERATURE: 921°F (494°C)

FLAMMABLE LIMITS: LOWER: 0.1% @ 185°F (85°C)
UPPER: 11.0% @ 248°F (120°C)

INSTABILITY AND REACTIVITY HAZARDS: Hazardous po-
lymerization may occur. Reacts with acids, oxidizing materi-
als, peroxides, metal salts such as iron chloride or aluminum

chloride, or polymer initiators. Usually contains inhibitors
to prevent polymerization. Pure vapor will be uninhibited
and may polymerize in vents or other confined spaces.

STORAGE RECOMMENDATIONS: Outside or detached
storage is preferred. Store in a cool, dry, well-ventilated
location. Store away from heat, oxidizing materials, and
sunlight. Separate from acids, oxidizing materials, perox-
ides, and metal salts.

USUAL SHIPPING CONTAINERS: Drums and tank cars.

PHYSICAL PROPERTIES: Colorless liquid with a strong dis-
agreeable odor.

MELTING POINT: —107°F (—77°C)
BOILING POINT: 334°F (168°C)

SPECIFIC GRAVITY: 0.92

SOLUBILITY IN WATER: not soluble

VAPOR PRESSURE: 1.1 mm Hg @ 20°C
ELECTRICAL EQUIPMENT: Class I, Group D

NAME: XYLENES @

SYNONYMS: 1,2-dimethylbenzene; 1,3-dimethyl- %0
benzene; 1,4-dimethylbenzene; dimethyl benzene;
xylol

FORMULA: CgH,(CHj)o

NFPA 30/OSHA CLASSIFICATION: o: IB; m: IC; p: IC

DOT CLASS: Class 3, Flammable and combustible liquid

SHIPPING LABEL: FLAMMABLE LIQUID

ID NO.: UN 1307

CAS NO.: o: 95-47:6

m: 108-38-3

p: 106-42-3

mixed xylenes: 1330-20-7
MOL. WT.: 106.2

STATEMENT OF HAZARDS: Flammable liquid. May accumu-
late static electricity. Moderate health hazard.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear full protective clothing and positive
pressure self-contained breathing apparatus.

SPILL. OR LEAK PROCEDURES: Eliminate all ignition
sources. Stop or control the leak, if this can be done without
undue risk. Use appropriate foam to blanket release and
suppress vapors. Control runoff and isolate discharged ma-
terial for proper disposal.

FIRE FIGHTING PROCEDURES: Use dry chemical, foam,
carbon dioxide, or water spray. Water may be ineffective.
Use water spray to keep fire-exposed containers cool.

HEALTH HAZARDS: Moderate health hazard. May be harm-
ful if absorbed through skin or inhaled. Irritating to skin,
eyes, and respiratory system. Narcotic in high concentra-
tions. Symptoms of overexposure include dizziness, excite-
ment, drowsiness, staggering gait, nausea, vomiting, and
dermatitis.

FIRE AND EXPLOSION HAZARDS: Flammable liquid. Va-
pors are heavier than air and may travel to a source of
ignition and flash back. Liquid floats on water and may
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travel to a source of ignition and spread fire. Combustion
may produce irritants and toxic gases.

FLASH POINT LEL UEL AIT
m: 77°F (25°C) 1.1 7.0 982°F (527°C)
o: 63°F (17°C) 0.9 6.7 867°F (463°C)
p: 77°F (25°C) 1.1 7.0 984°F (528°C)

INSTABILITY AND REACTIVITY HAZARDS: Reacts with

strong acids and oxidizing materials.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acetic acid, nitric acid,
and strong oxidizing materials. Inside storage should be in
a standard flammable liquids storage warehouse, room, or
cabinet.

USI:JEAL SHIPPING CONTAINERS: Bottles packed in insulat-
ing material. Metal cans, pails, drums. Tanks on trucks, rail
cars, barges.

PHYSICAL PROPERTIES: Colorless liquid. Sweet, aromatic
odor.

MELTING POINT: o: —13°F (—25°C) m: —54°F (—48°C)
p: 55°F (13°C)

BOILING POINT: o: 291°F (144°C) m: 282°F (139°C)
p: 279°F (137°C)

SPECIFIC GRAVITY: 0.87

SOLUBILITY IN WATER: not soluble

ELECTRICAL EQUIPMENT: Class I, Group D

NAME: XYLIDINES, solid or solution

SYNONYMS: 2,3-dimethylaniline; 2,3-dimethyl-
benzenamine; 2,3-xylylamine

FORMULA: (CHj),C¢H3NH,

NFPA 30/0OSHA CLASSIFICATION: IIIB

DOT CLASS: Class 6.1, Poisonous material

SHIPPING LABEL: POISON

ID NO.: UN 1711

CAS NO.: 87-59-2

MOL. WT.: 121.2

STATEMENT OF HAZARDS: Serious health hazard. Combus-
tible liquid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Stop or control the leak, if
this can be done without undue risk. Use appropriate foam
to blanket release and suppress vapors. Approach release
from upwind. Absorb in noncombustible material for
proper disposal. Control runoff and isolate discharged ma-
terial for proper disposal.

FIRE FIGHTING PROCEDURES: Use dry chemical, foam,
carbon dioxide, or water spray. Water may be ineffective.
Water or foam may cause frothing. Approach fire from
upwind to avoid hazardous vapors and toxic decomposition
products.

&
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HEALTH HAZARDS: Serious health hazard. May be harmful
if absorbed through skin or inhaled. Irritating to skin, eyes,
and respiratory system. Health hazards similar to aniline
but with fewer warning properties and greater toxicity.
Symptoms may include anoxia; cyanosis; injury to kidneys,
liver, and blood.

FIRE AND EXPLOSION HAZARDS: Combustible liquid.
Combustion by-products include oxides of nitrogen and
other irritants and toxic gases.

FLASH POINT: 205°F (96°C)
INSTABILITYAND REACTIVITY HAZARDS: Forms chloroa-

mines on contact with hypochlorite salts or solutions. Reacts
with oxidizing materials.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Separate from acids, oxidizing materi-
als, and hypochlorite mixtures. Outside or detached storage
is preferred.

USUAL SHIPPING CONTAINERS: Glass bottles; metal cans,
pails, drums. Tanks on trucks, rail cars, barges.

PHYSICAL PROPERTIES: Pale yellow to brown liquid.
MELTING POINT: 36°F (2°C)

BOILING POINT: 430°F (221°C)

SPECIFIC GRAVITY: 0.99

SOLUBILITY IN WATER: not soluble

NAME: ZINC CYANIDE 0

FORMULA: Zn(CN), e‘o

NFPA 30/0OSHA CLASSIFICATION:

DOT CLASS: Class 6.1, Poisonous material

SHIPPING LABEL: POISON

ID NO.:"UN 1713

CAS NO.: 557-21-1

MOL. WT.: 117.4

STATEMENT OF HAZARDS: Corrosive. Reacts with acids to
release hydrogen cyanide gas.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Adsorb in noncombustible
material for proper disposal; shovel into suitable dry con-
tainer.

FIRE FIGHTING PROCEDURES: Extinguish fire using agent
suitable for surrounding fire.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if absorbed through skin or inhaled.
Irritating to skin, eyes, and respiratory system. May cause
cyanosis.

FIRE AND EXPLOSION HAZARDS: Not combustible. Com-
bustion may produce irritants and toxic gases, including
flammable and toxic hydrogen cyanide.

INSTABILITY AND REACTIVITY HAZARDS: Contact with
acids or acid salts releases poisonous gas.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Outside or detached storage is pre-
ferred. Store away from acids or acid salts.
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PHYSICAL PROPERTIES: White powder.
SPECIFIC GRAVITY: 1.85
SOLUBILITY IN WATER: not soluble

NAME: ZINC PHOSPHIDE e
FORMULA: ZngP, @‘0
NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 4.3, Dangerous when wet material
SHIPPING LABEL: DANGEROUS WHEN WET and POISON
ID NO.: UN 1714

CAS NO.: 1314-84-7

MOL. WT.: 258.1

STATEMENT OF HAZARDS: Serious health hazard. Combus-
tible solid.

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Prompt cleanup and re-
moval is necessary. Shovel into suitable dry container.

FIRE FIGHTING PROCEDURES: Use approved Class D ex-
tinguishers or smother with dry sand, dry clay, or dry ground
limestone. DO NOT use carbon dioxide or halogenated
extinguishing agents. Approach fire from upwind to avoid
hazardous vapors and toxic decomposition products.

HEALTH HAZARDS: Serious health hazard. May be harmful
if absorbed through skin or inhaled. Zinc fumes may be
released in fire situations and cause “metal fume fever.”

FIRE AND EXPLOSION HAZARDS: Combustible solid. Com-
bustion may produce irritants, toxic gases, zinc oxides, metal
fumes.

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
common acids.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Isolate from water, acids, and oxidizing
materials. Outside or detached storage is preferred.

USUAL SHIPPING CONTAINERS: Lined fiber bags. Metal
cans, pails, drums.

PHYSICAL PROPERTIES: Dark gray crystals or lustrous or
dull powder.

MELTING POINT: 788°F (420°C)
BOILING POINT: 2012°F (1100°C)
SPECIFIC GRAVITY: 4.55
SOLUBILITY IN WATER: not soluble

NAME: ZIRCONIUM TETRACHLORIDE
SYNONYMS: zirconium chloride
FORMULA: ZrCl,

NFPA 30/OSHA CLASSIFICATION:

DOT CLASS: Class 8, Corrosive material
SHIPPING LABEL: CORROSIVE

ID NO.: UN 2503

CAS NO.: 10026-11-6

®
&

MOL. WT.: 233.0
STATEMENT OF HAZARDS: Corrosive. Water reactive

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT: Wear special protective clothing and posi-
tive pressure self-contained breathing apparatus.

SPILL OR LEAK PROCEDURES: Use water spray to cool and
disperse vapors and protect personnel.

FIRE FIGHTING PROCEDURES: Use appropriate extin-
guishing agents on nearby combustible fires. Dry chemical,
“alcohol resistant” foam, or carbon dioxide preferred.
Water may cause violent reaction.

HEALTH HAZARDS: Corrosive. Causes severe eye and skin
burns. May be harmful if inhaled. Irritating to skin, eyes,
and respiratory system. Material releases hydrogen chloride
on contact with water.

FIRE AND EXPLOSION HAZARDS: Not combustible but if
involved in a fire decomposes to produce hydrogen chloride
fumes of zirconium, and zirconium oxides.

INSTABILITY AND REACTIVITY HAZARDS: Reacts with
water, producing heat, hydrogen chloride, dense white
clouds.

STORAGE RECOMMENDATIONS: Store in a cool, dry, well-
ventilated location. Always keep container closed.

USUAL SHIPPING CONTAINERS: Glass bottles, steel drums.

PHYSICAL PROPERTIES: White lustrous crystals. Produces
dense white clouds in moist air.

MELTING POINT: 572°F (300°C) (sublimes)
SPECIFIC GRAVITY: 2.80
SOLUBILITY IN WATER: reacts

Chapter 6 Referenced Publications

6.1 The following documents or portions thereof are refer- -
enced within this document and should be considered part of -
the recommendations of this document. The edition indicated -
for each reference is the current edition as of the date of the
NFPA issuance of this document.

6.1.1 NFPA Publications. National Fire Protection Associa- .
tion, 1 Batterymarch Park, P.O. Box 9101, Quincy, MA 02269-
9101.

NFPA 30, Flammable and Combustible Liquids Code, 2000
edition.

NFPA 70, National Electrical Code®, 2002 edition.

NFPA 77, Recommended Practice on Static Electricity, 2000
edition.

NFPA 86, Standard for Ovens and Furnaces, 1999 edition.

NFPA 321, Standard on Basic Classification of Flammable
and Combustible Liquids, 1991 edition.

NFPA 325, Fire Hazard Properties of Flammable Liquids,
Gases, and Volatile Solids, 1994 edition.

NFPA 430, Code for the Storage of Liquid and Solid Oxi-
dizers, 2000 edition.

NFPA 432, Code for the Storage of Organic Peroxide For-
mulations, 1997 edition.

NFPA 490, Code for the Storage of Ammonium Nitrate,
1998 edition.

NFPA 491M, Manual of Hazardous Chemical Reactions,
1991 edition.
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NFPA 495, Explosive Materials Code, 2001 edition.

NFPA 496, Standard for Purged and Pressurized Enclosures
for Electrical Equipment, 1998 edition.

NFPA 497, Recommended Practice for Classification of
Flammable Liquids, Gases, or Vapors and of Hazardous (Classi-
fied) Locations for Electrical Installations in Chemical Process
Areas, 1997 edition.

NFPA 497M, Manual for Classification of Gases, Vapors,
and Dusts for Electrical Equipment in Hazardous (Classified)
Locations, 1991 edition.

NFPA 704, Standard System for the Identification of the
Hazards of Materials for Emergency Response, 2001 edition.

NFPA 1991, Standard on Vapor-Protective Ensembles for
Hazardous Materials Emergencies, 2000 edition.

NFPA 1992, Standard on Liquid Splash-Protective Ensem-
bles and Clothing for Hazardous Materials Emergencies, 2000
edition.

6.1.2 Other Publications.

6.1.2.1 U.S. Government Publication. U.S. Government Print-
ing Office, Superintendent of Documents, Washington, DC
20402.

Code of Federal Regulations, Title 49, Part 172.01.

6.1.2.2 ANSI Publication. American National Standards In-
stitute, Inc., 11 West 42nd Street, New York, NY 10036.

ANSI 7129.1-1988, American National Standard for Hazard-
ous Industrial Chemicals =mPrecautionary Labeling.

6.1.2.3 ASTM Publications. American Society for Testing
and Materials, 100 Barr Harbor Drive, West Conshohocken,
PA 19428-2959.

ASTM D 56-87, Standard Method of Test for Flash Point by
the Tag Closed Cup Tester.

ASTM D 92-90, Cleveland Open Cup Test Method.

ASTM D 93-90, Standard Method of Test for Flash Point by
the Pensky-Martens Closed Tester.

ASTM D 1310-86, Standard Method of Test for Flash Point
and Fire Points of Liquids by Tag Open Cup Apparatus.

ASTM D 2883-87, Test Method for Reaction Threshold Tem-
perature of Liquid and Solid Materials.

ASTM D 3278-89, Standard Method of Tests for Flash Point
of Liquids by Setaflash Closed Cup Apparatus.

ASTM E 659-78, Standard Test Method for Autoignition
Temperatures of Liquid Chemicals.

ASTM E 681-85, Standard Test Methods for Limits of Flam-
mability of Chemicals.

ASTM E 789-89, Standard Test Method for Pressure and
Rate of Pressure Rise for Dust Explosions in a 1.2 liter Closed
Cylindrical Vessel.

ASTM E 1226-88, Standard Test Method for Pressure and
Rate of Pressure Rise for Combustible Dusts.

6.1.2.4 NMAB Documents. National Materials Advisory
Board of the National Research Council, 2101 Constitution
Avenue, NW, Washington, DC 20418.

NMAB 353-4, Classification of Dusts Relative to Electrical
Equipment in Class II Hazardous Locations.

NMAB 353-5, Classification of Gases, Liquids, and Volatile
Solids Relative to Explosion-Proof Electrical Equipment.

Appendix A
This Appendix is not a part of the recommendations of this

NFPA document, but is included for informational purposes
only.
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Explanation of Information Provided in this Standand.

1. Identity and Arrangement of Listing.

Names and Synonyms. Chemicals are listed alphabetically ac-
cording to their proper shipping name, as given by the U.S.
Department of Transportation in the Hazardous Materials
Table, Part 172.101 of Title 49, Transportation, of the Code
of Federal Regulations (49 CFR 172). Any commonly used
synonyms are listed and cross-referenced to the proper entry.
The Hazard Class to which the chemical is assigned by DOT is
listed, along with the ID number. (See additional information
below.)

NFPA 704 Hazard Ratings. The NFPA 704 hazard ratings are
given in the square-on-point. These ratings are based on the
criteria described in NFPA 704, Standard System for the Identifica-
tion of the Hazards of Materials for Emergency Response, included
in this Guide.

Formula. The chemical’s structural line formula is given,
according to the protocol of the International Union of Pure
and Applied Chemistry. Double and triple bonds are indicated
by double and triple horizontal lines. Ringed structures are
shown only where necessary for a clear understanding of the
arrangement of the molecule.

DOT Hazard Class and ID Numbers. The U.S. Department of
Transportation has established criteria for the classification
of packaged hazardous materials. Any chemical deemed to
come under DOT’s hazardous materials regulations, Title 49
CFR, is assigned to one or more of the following hazard
classes:

Class, Division  Name of class or division

1], Explosives (with a mass explosion hazard)
1.2 Explosives (with a projection hazard)

1.3 Explosives (with predominantly a fire hazard)
1.4 Explosives (with no significant blast hazard)
115 Very insensitive explosives; blasting agents
1.6 Extremely insensitive detonating substances
2.1 Flammable gas

2.2 Nonflammable compressed gas

2.3 Poisonous gas

3 Flammable and combustible liquid

4.1 Flammable solid

4.2 Spontaneously combustible material

4.3 Dangerous when wet material

5.1 Oxidizer

5.2 Organic peroxide

6.1 Poisonous material

6.2 Infectious substance (etiologic agent)

7 Radioactive material

8 Corrosive material

9 Miscellaneous hazardous material

None Other regulated material; ORM-D

Where a hazardous material possesses properties meeting
the definition of more than one hazard class or division, the
material is assigned to a class/division according to the prece-
dence of hazards among classes and divisions as set forth in
Title 49 CFR 173.2a. The subsidiary hazard properties of such
a material, which are not indicated by the class to which the
material is assigned, are typically identified through the re-
quirement for additional labels that communicate the subsid-
iary hazards.

ID Number. The identification number (either UN or NA)
is a four-digit number that is specific to the chemical’s entry
in the Hazardous Materials Table in the DOT regulations.
This four-digit number must appear on the shipping papers
and as a marking on the packages, freight containers, portable
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tanks, tank vessels, etc. The number is also cross-referenced
to recommended emergency action procedures in DOT’s
Emergency Response Guide. As they appear in the Hazardous
Materials Tables, the numbers are preceded by “UN” or “NA.”
UN numbers are recognized for international shipments. NA
numbers are only recognized in the U.S. and Canada.

CAS Number. The number under which the chemical is regis-
tered by the Chemical Abstracts Service of the American
Chemical Society is listed. The CAS number used is that which
appears in the current Toxic Substances Control Act (TSCA)
Chemical Substances Inventory, Volumes Il and III: Substance
Name Index. The user is cautioned that more than one CAS
number may exist for certain chemicals.

Molecular Weight. The molecular weight of the chemical is
given. The molecular weight is used for many chemical calcula-
tions, but its importance here is for the calculation of the
volume of air required to dilute a flammable atmosphere to
a safe level. Information on the calculation method may be
found in NFPA 86, Standard for Ovens and Furnaces, and in
Industrial Ventilation=mA Manual of Recommended Practice.

2. Statement of Hazards. The key words used to describe
the principal hazards are those established by ANSI Z129.1,
American National Standard for Hazardous Industrial Chemi-
cals=mPrecautionary Labeling. The technical committee
agreed to use the ANSIZ129.1 terminology because it provides
alogical hierarchy of succinct descriptors of the major hazards
that NFPA 49 addresses. For those chemicals that present
more than one hazard, the key words are given in order of
descending severity of hazard. Where multiple hazards are of
equal severity, the key words are listed in the order of health,
flammability, instability. Appendix C lists the key words used
by NFPA 49.

3. Emergency Response Personal Protective Equipment. This
section describes the preferred personal protective equipment
that should be worn by emergency response personnel. As
used in NFPA 49, “full protective clothing’ means protection
to prevent direct contact of gases, vapors, liquids, and solids
with the skin.

Full protective clothing, as used in NFPA 49, includes hel-
met, self-contained breathing apparatus (SCBA), coat and
pants customarily worn by fire fighters (turnout or bunker
coat and pants), rubber boots, and gloves. It also includes
bands around the legs, arms, and waist and covering for the
neck, ears, and other parts of the body not otherwise pro-
tected.

“Special protective clothing,” as used in NFPA 49, means
clothing that is specially designed to protect the wearer against
a specific hazard (often referred to as chemical-protective
clothing). Special protective clothing is recommended for any
chemical whose Health Hazard Rating is 3 or 4.

SCBA is used in addition to full or special protective cloth-
ing. See:

(a) NFPA 1991, Standard on Vapor-Protective Ensembles for Haz-
ardous Materials Emergencies.

(b) NFPA 1992, Standard on Liquid Splash-Protective Ensembles
and Clothing for Hazardous Malerials Emergencies.

(c) “Guidelines for the Selection of Chemical Protective

Clothing” (American Conference of Governmental Industrial
Hygienists).

Breathing Equipment. Breathing equipment for use in toxic or
oxygen-deficient atmospheres is of two types: self-contained
breathing apparatus (SCBA) and supplied air with auxiliary

escape SCBA. With the latter, air is supplied in the positive
pressure mode to the user by means of a hose connected to
a supply, either a compressor or a bank of high pressure
cylinders. The auxiliary SCBA should be sized to permit escape
if the air supply is interrupted. Self-contained apparatus pro-
vides a supply of clean air from a source worn by the user and
independent of the surrounding atmosphere, usually from a
supply tank. All self-contained breathing apparatus should
operate in the positive pressure mode (i.e., air is constantly
being bled into the face piece so that the pressure within the
face piece is slightly greater than the surrounding atmosphere,
thus preventing leaks of any hazardous gas into the face piece),
should have a full face piece with adequate eye protection, and
should be approved by the National Institute for Occupational
Safety and Health (NIOSH).

Contamination. Contamination of clothing may occur during
fire fighting or emergency response operations. Many chemi-
cals are capable of being absorbed through the skin, causing
burns, poisoning, or death. For this reason, any protective
clothing that has been even slightly contaminated must be
removed promptly and carefully and must be thoroughly de- :
contaminated. As a guide, any clothing that may contain resi- :
dues from contact with a chemical having an NFPA 704 Health
Hazard Rating of 3 or 4 should be decontaminated. As a
minimum, a thorough washing with a strong detergent and
rinsing with copious quantities of clean water is necessary. °
Clothing that cannot be satisfactorily decontaminated should
be discarded. '

4. Spill and Leak Procedures. Spilled or accidentally released
chemicals may present special problems in emergency situa-
tions, causing damage to health, property, and the environ-
ment. As ageneral rule, complete control of spilled or released
chemicals is imperative to prevent the release from continu-
ing, to prevent further environmental damage, to minimize
or prevent property damage or danger to the general public,
and to minimize exposure to emergency personnel.

The spill and leak procedures recommended in this docu-
ment attempt to address both large and small spills. Any spill
or release that exceeds the reportable quantity must be re-
ported to local, state, and federal emergency response agen-
cies. For the purposes of this document, emphasis is on
preplanning and cleanup procedures.

The following procedures may apply to both large and small
spills:

(a) Isolate the area until the spill or release is under full
control.

(b) Dike the area to contain the spill. Provisions should be
made to pump spilled materials into tanks or other holding
containers to minimize the potential for soil or ground water
contamination if such action will not create reaction hazards
from the contaminated materials.

(c) Keep all obvious ignition sources away from the spill.

(d) Stop or control the leak, if this can be done without
undue risk.

(e) If the spilled material is not water reactive, use water
spray to reduce vapors or to sweep vapors away from the area
of the spill. Also, where practical, use a foam blanket to hold
down the release of vapors from pools of spilled material.

(f) Avoid direct contact with spilled material. All emer-
gency personnel in the area of the spill should wear appro-
priate protective clothing.

(g) Do not allow water to enter containers of the spilled
material.
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For small spills, it may be appropriate to absorb the spilled
material using sand, clay, or other inert absorbent material.
The contaminated absorbent can then be putinto appropriate
containers for later disposal.

For control and disposal of a large spill, the following must
be taken into consideration:

(a) Compatibility of the spilled material with water or other
fire fighting agents must be determined before fire suppres-
sion efforts begin.

(b) Insituationswhere itis decided to use water to disperse,
dissolve, or neutralize a leak or spill, there must be enough
water available to complete the process.

(c) Dike the area completely around the spill.

(d) Where access to the area is strictly controlled, it may
be best to allow the spill to evaporate or otherwise disperse.

5. Fire Fighting Procedures. The information in this section
indicates the preferred method of attacking a fire involving
the chemical. All recommendations pertain to manual fire
fighting. In most cases, water is the agent of choice, because
of its cooling capability and because it is usually readily avail-
able in large quantities. However, the choice of application
method should be made with care. The method and rate of
application of the extinguishing agent in relation to the size
and type of fire must be carefully considered, particularly
where large-scale application may be involved. The physical
and chemical properties of the material involved may also
have an impact on the choice of the proper agent.

Under one or more of the following conditions it may be
prudent to allow the fire to continue to burn:

(a) Continued burning reduces the hazards to personnel.

(b) Continued burning reduces the environmental impact
of the incident.

(c) Fire fighting hazards outweigh' the benefits, of extin-
guishment.

(d) Lack of available resources.
(e) Minimal downwind hazard.

Use of Water to Cool Fire-Eixposed Containers. In cases where
they are exposed by the heat or flames of a fire, tanks or
containers should be cooled by application of hose streams.
Application should begin as soon as possible and should con-
centrate on any unwetted portions of the containers. Experi-
ence has shown that large tanks, such as tank trailers or
railroad tank cars, that are directly exposed to intense heat
or flame may rupture in as little as five minutes. Itis imperative
that cooling streams be applied within the first several minutes
of exposure. If this is not possible, it may be more prudent
to set up unmanned monitor nozzles and immediately evacu-
ate the area. Evacuation is also the proper tactic if cooling
efforts are hampered by inadequate water supplies or if cool-
ing streams cannot be directed at all exposed surfaces of the
tank.

Use of Water on Flammable Liquids. Water may be ineffective
for fighting fires involving liquids whose flash points are less
than 100°F (38°C). Water can be applied as a fine spray to
absorb the heat of the fire and to cool exposed containers or
material and, if properly applied, is capable of extinguishing
the fire by sweeping the flames off the surface of the burning
liquid. However, the advice for most such liquids will include
the phrase, “Water may be ineffective” to indicate that extin-
guishment will only occur under favorable conditions and
when hose streams are applied by experienced fire fighters.
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In general, fire fighting foams are the most effective agents
for fires involving low flash point liquids.

Use of Water on Water-Soluble Liquids. Water is capable of
extinguishing fires involving water-soluble liquids by diluting
the liquid to the point where it is no longer flammable.

Use of Water on High Density Liquids. Water may be used to
blanket the surface of any liquid that has a specific gravity
greater than about 1.1, water itself being 1.0, and that is not
water-soluble. Application method is important: the water
must be applied gently to the surface of the liquid to prevent
splashing and aerating the liquid.

Precautions when Using Water Water and fire fighting foams
that are water-based may cause frothing when applied on fires
involving viscous flammable liquids. Where applicable, this is
stated in NFPA 49 as a precaution and does not indicate that
water should not be used at all. It is recognized that frothing
may be violent and is capable of endangering personnel close
to the fire. On the other hand, a carefully applied water spray
can be used to extinguish such a fire, because the froth actually
blankets the surface of the liquid and excludes oxygen. (Note:-

Frothing is not to be confused with a boil-over.)

Water will not be recommended for fighting fires involving
any chemical that reacts violently with water. A “W” with a
line through its center (W) alerts fire fighting personnel to
the possible hazard of use of water. A “W” will be used when
the reaction with water has the potential to cause one or more
of the following:

(a) Rapid energy release on contact with water that could
result in explosion.

(b) Ignition of nonpyrophoric chemical on contact with
water.

(c) Rapid, copious release of toxic gas on contact (without
net benefit as a control measure).

Water reactivity (as denoted by the W symbol) does not in
all cases exclude the case of aqueous foams for vapor suppres-
sion or fire fighting. When aqueous foams may be appropriate,
this is noted on specific chemical data sheets.

However, sprinkler protection is appropriate and should be
provided in chemical storage facilities. The purpose of such
systems is to provide automatic protection for the entire facil-
ity, where a variety of flammables and combustibles may be
present. Chemicals that are reactive with water are normally in
waterproof containers. Sprinkler protection will help prevent
rupture of containers.

Use of Fire Fighting Foams. As indicated above, fire fighting
foams are the agent of choice for most flammable liquid fires.
It is important to remember that certain liquids, notably alco-
hols and amines, are water-soluble and will break down the
common foams.

Foam is recommended for most nonsoluble or slightly solu-
ble nonpolar flammable liquids. Good judgment must be exer-
cised if there is no or little success in extinguishing the fire.
The other extinguishing systems such as other foams, dry
chemicals, etc., must be considered.

Special “alcohol resistant” foams must be used with any
polar flammable liquid that is slightly or completely soluble
in water. Certain high molecular weight alcohols and amines
will also break down alcohol resistant foams, even when ap-
plied at very high delivery rates.

“Alcohol resistant” foams have been developed for use on
both polar and nonpolar flammable liquids. These foams are
suitable for use on nearly all flammable liquids (except those
that are water reactive) and are preferred for flammable liquid
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fire emergencies since they greatly minimize problems of foam
selection.

The foam suppliers should be consulted for recommenda-
tions regarding foam types, delivery rates for specific applica-
tions and specific limitations.

Stop Flow of Gas. Rather than extinguishing the fire, stopping
the flow of gas is usually the best procedure to follow when
escaping gas is burning. It may be dangerous to extinguish
the flame and allow the gas to continue to flow, as an explosive
mixture may be formed with air and, if ignited, may cause far
greater damage than if the original fire had been allowed
to burn. Extinguishing the flame by carbon dioxide or dry
chemical may be desirable where necessary to permit immedi-
ate access to valves to shut off the supply. In many cases,
however, it is preferable to allow the flame to continue, keep-
ing the surroundings cool with water spray to prevent ignition
of other combustible materials.

Dry Chemical Extinguishing Agents. The term “dry chemical”
refers to those powdered extinguishing agents that are suitable
for use with flammable gases, flammable and combustible
liquids, and combustible solids. The term “dry powder” refers
to those powdered agents specifically formulated for use in
extinguishing fires involving combustible metals. The two
types of agents are not the same and cannot be used inter-
changeably.

Multipurpose dry chemical material is composed of small
particles of mostly ammonium phosphate and other materials
such as sodium bicarbonate, potassium bicarbonate, and pot-
assium chloride. When discharged, it extinguishes primarily
by interruption of the combustion chain through either of
various chemical reactions, reducing flammable liquid evapo-
ration rates by reduction in flame radiation at the liquid-vapor
interface, and by inerting that reduces the ambient oxygen
concentration at the flame areas. There is some heat absorp-
tion, some cooling by the chemical formation of water from
the ongoing pyrolysis and some carbon; dioxide formation
from the ongoing pyrolysis; these are minor secondary effects.

Protection from Explosions. Where there is a possibility of vio-
lent thermal polymerization or explosive decomposition or
detonations under fire conditions, personnel are advised to
fight a fire from a “protected location.” A protected location
is defined as an area separated from the fire by distance or a
barricade or both so that the blast effects of an explosion
present a minimal hazard to emergency personnel. The pro-
tected location can be an area behind a substantial manmade
or natural barricade. Such locations may include an area be-
hind a building, an intervening earthen berm or slope, or a
reinforced concrete wall. The barricade must be located some
distance from the source of the explosion, the actual distance
required being a matter of judgment and depending on the
type and quantity of materials involved and the severity and
type of potential explosion. The objective is to protect person-
nel from shrapnel, missiles, blast effect, and the radiant energy
of an expanding fireball.

To use the statement “protected location or maximum pos-
sible distance” the following criteria are applied:

(a) Thermally polmerizes violently under fire conditions,
or

(b) Decomposes violently under fire conditions.

Almost all liquidtight metal containers can rupture violently
due to a pressure buildup when exposed to fire for a prolonged
period. Drums containing volatile liquids may “rocket,” cylin-
ders of compressed gas not having fusible plugs may burst at

high pressure, and tank trailers or railroad tank cars may
Boiling Liquid Evaporating Vapor Explosion (BLEVE) under
fire conditions. These precautions have been removed from
the data sheets for normally thermally stable chemicals. The
statement “Closed containers may rupture violently when
heated” is given only to chemicals that are thermally unstable
as indicated by an instability rating of 2 or greater.

6. Health Hazards. The statements on health hazards are
intended to clearly describe the effects of acute (short-term,
high level) exposure to each chemical by physical contact, eye
and skin absorption, or inhalation. Because the scope of NFPA
49 is primarily directed at emergency situations, the effects
of ingestion and chronic (long-term, low level) exposure, such
as routine occupational exposure, are not addressed. Likewise,
no information is given on chronic health effects such as
carcinogenicity, mutagenicity, etc. Also, no information is
given on biological hazards.

If acute exposure can produce delayed or permanent ef-
fects, these effects are described, except as previously noted
[see Section 2-2(f)]. In all cases, the user is encouraged to
obtain more in-depth information from suitable industrial
health and hygiene references.

The statements used to describe health effects are based
on those recommended by ANSI Z129.1 and are included in
Appendix C.

7. Fire and Explosion Hazards. The first part of this section
describes in general terms the basic combustion hazards pre-
sented by the material. If the material ignites on contact with
air or water, this is stated. If the material is capable of spontane-
ous ignition, deflagration, or detonation, this is also stated.
Any explosive behavior due to chemical instability or reactivity
including mixture with other substances is addressed in the
section on chemical hazards.

Combustion, Deflagration, and Detonation. Combustion is a
chemical process of oxidation that occurs at a rate fast enough
to produce heat and usually light (either as a glow or flame).
In the case of glowing combustion, the reaction is a surface
phenomenon and can only occur in solid fuels. In the case
of flaming combustion, the reaction is usually a gas-phase
phenomenon, although it may involve fuel that is initially in
the solid, liquid, or gaseous state. Liquids must be vaporized
before they will actually burn. Some solids (such as titanium,
silicon, boron) have boiling points higher than their oxides,
and in such cases the combustion zone is located almost on
or near the surface.

When a cloud of combustible gas or vapor is ignited, the
burning proceeds quite rapidly and may produce a significant
pressure effect. Such an occurrence is called a combustion
explosion and may be further defined as either a deflagration
or a detonation. In a deflagration, the flame front proceeds
through the unburned fuel mixture at a rate that is less than
the speed of sound, as measured in the unburned fuel. In a
detonation, the flame front proceeds through the unburned
fuel at the speed of sound or greater, as measured in the
unburned fuel. The pressure effect associated with a deflagra-
tion is a pushing, tearing, or stretching effect. In contrast,
the pressure effect associated with a detonation is a distinct
shattering effect.

Flame Propagation. Propagation of flame is the spread of
flame outward from the source of ignition (spark or pilot
flame) through the air/fuel mixture. A gas or vapor mixed
with air in proportions below the lower flammable limit may
burn at the source of ignition, i.e., in the immediate area of
the source, but flame will not spread outward away from the
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source. If the mixture is within the flammable range, however,
propagation of the flame will occur throughout the mixture.

Flash Point. Flash point is the minimum temperature at
which a liquid gives off sufficient vapor to form an ignitible
mixture with air near the surface of the liquid or within the
test vessel used. By ‘“ignitible mixture” is meant a mixture
that is within the flammable range (see discussion below) and
that is capable of propagation of flame away from the ignition
source. Although vapors are evolved at temperatures below
the flash point, the concentration is not sufficient for ignition
to occur. Although flash point is defined as a characteristic
of liquids, there are certain solids, such as camphor and naph-
thalene, that sublime or slowly evaporate at ordinary ambient
temperatures and will exhibit a flash point while in the solid
state. The same is true of liquids, such as benzene, that can
freeze at ambient temperatures.

The flash points listed in NFPA 49 are those determined
by closed cup test methods, unless otherwise stated, in which
case the flash point will be followed by the symbol “oc” (open
cup). Broadly speaking, closed cup test methods are represen-
tative of conditions in closed tanks, while open cup methods
are more indicative of conditions in open-top tanks or of spill
situations. For most liquids, the numerical value of the closed
cup flash point, in °F, is some 10 to 20 degrees lower than that
of the open cup flash point. Larger differences are observed at
higher temperatures or if a small amount of contaminant with
lower flash point is present.

Flash point is determined by several different test proce-
dures. The Tag Closed Tester (ASTM D56) is used-to test
liquids that have a viscosity less than 45 Saybolt Universal
Seconds (SUS) at 100°F (38°C) and are expected to have a
flash point below 200°F (93°C). The Pensky-Martens Closed
Tester (ASTM D93) is used to test liquids that have a viscosity
of 45 SUS or higher at 100°F (38°C) and are expected to have
a flash point of 200°F (93°C) or higher. The Setaflash Closed
Tester (ASTM D3278) has been accepted as an alternate to
both the Tag Closed Tester and the Pensky-Martens Closed
Tester. Two other flash point testers are still in use: the Cleve-
land Open Cup Tester (ASTM D92) is sometimes used for
high flash point liquids and the Tag Open Cup Tester (ASTM
D1310) is sometimes used for low flash point liquids when it
is desirable to have test data that is representative of liquid
behavior in open tanks or for labeling purposes.

Static Electricity. For the purposes of NFPA 49, liquids that
may have electrical conductivities less than 50 picoSiemens/
meter (pS/m) are given the hazard statement of ““may accumu-
late static electricity” to indicate low conductivity. If a gas or
liquid vapor has a minimum ignition energy less than 0.2 m]
the statement “low ignition energy” is given.

NFPA 77, Recommended Practice on Static Electricity, provides
practical guidance to assist in reducing the fire hazard of static
electricity. Included is a discussion of the nature and origin
of static charges, methods for mitigation, and recommenda-
tion for charge dissipation in certain specific operations.

Autoignition Temperature. The autoignition temperature is
the minimum temperature required to initiate self-sustained
combustion in a substance without any apparent source of
ignition. The substance may be solid, liquid, or gaseous. Auto-
ignition temperatures given in NFPA 49 are the lowest values
reported in the literature, consistent with standard methods
of test. Since autoignition temperatures vary significantly de-
pending on test method and test apparatus, they should be
considered as approximations only. Some of the variables
known to affect autoignition are composition and pressure of
the fuel/air mixture, shape and size of the test vessel, rate
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of heating, duration of heating, and even the material of
construction of the test vessel. The autoignition temperature
of a solid substance is further influenced by the physical size
of the test specimen and the rate of airflow (if any) in the
test vessel. With small test specimens, it has been shown that
as the airflow or the rate of heating increases, the autoignition
temperature decreases to a minimum value, then increases.

The majority of the data reported in NFPA 49 have been
obtained using one of two test methods: ASTM D286 and
ASTM D2155. Both of these test methods have been with-
drawn. ASTM D2155 has been replaced by ASTM E659, Stan-
dard Test Method for Autoignition Temperatures of Liquid Chemicals.
An earlier test method, ASTM D2883, Test Method for Reaction
Threshold Temperature of Liquid and Solid Materials, provides for
testing at reduced and elevated pressures.

The earlier ASTM test procedures provided for visual detec-
tion of ignition only. As a result, the autoignition temperatures
obtained were the minimum values for hotflame ignition.
Current test methods use thermoelectric flame detectors that
are capable of detecting nonluminous or barely luminous
reactions (called cool flames) that are difficult or impossible
to detect visually.

Flammable Limits. For any mixture of gas or vapor and air,
there is 2 minimum concentration of the fuel below which
flame propagation cannot take place. There is also a maximum
concentration above which combustion cannot take place.
These limits are known as the lower flammable limit (LFL)
and upper flammable limit (UFL), respectively, and the con-
centration between the two limits is called the flammable
range. The limits are always expressed as percent by volume
of gas or vapor in air. In popular terms, a mixture that is
below the lower flammable limit is “too lean” to burn, while
a mixture that is above the upper flammable limit is “too
rich” to burn.

The flammable limits reported in NFPA 49 are those deter-
mined at 77°F (25°C), and 760 mm Hg, unless otherwise indi-
cated. The flammable limits vary considerably with changes
in temperature and pressure. Generally, an increase in temper-
ature or pressure results in a decrease in the LFL and an
increase in the UFL, i.e., the flammable range widens. A de-
crease in temperature or pressure tends to have the reverse
effect. The currently accepted test method for determining
flammable limits is ASTM E681, Standard Test Method for Concen-
tration Limils of Flammability of Chemicals, although some of
the data presented in NFPA 49 may have been obtained by
previously used methods. Research has shown that the flamma-
bility limits are not fundamental combustion properties, but
are dependent on many variables, including the surface-to-
volume ratio of the test vessel and the conditions of test.

For combustible dusts, there exists a similar lower concen-
tration limit known as the minimum explosive concentration
(MEC). This is the lowest concentration of a combustible
dust in suspension in air that can be ignited. The MEC is
determined by procedures (ASTM E789 and ASTM E1226)
that are very dependent on the nature of the dust, its particle
size, moisture content, and how well the dust is mixed with the
air. Although there exists a maximum explosive concentration
analogous to the UFL, it is very difficult to determine by test,
and such test data frequently is not reproducible, so is not
reported.

8. Instability and Reactivity Hazards. This section provides
information on chemical hazards such as thermal instability,
potential hazardous reactions with air, water, or other classes
of chemicals, or friction or shock sensitivity. It is important
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to note that absence of information does not infer that the
material is without any such hazards, only that no such hazards
have been reported. Also, materials that ignite on contact with
air or water are reported in Section 7, Fire and Explosion
Hazards.

Thermal Instability. Materials that are thermally unstable will,

at some specific temperature, undergo some type of poten-
tially hazardous reaction (decomposition, polymerization, re-
arrangement, etc.), with consequent release of energy. In
general, the temperature at which such a reaction begins is
reported. If known, the “self-accelerating decomposition tem-
perature” is also reported. The self-accelerating decomposi-
tion temperature is discussed in the following paragraph. Also
reported here are any hazardous reactions with other classes of
chemicals, such as oxidizers and reducing agents, and violent
neutralization reactions. NFPA 49 does not attempt to describe
. such reactions in detail. The user is referred to NFPA 491M,
- Manual of Hazardous Chemical Reactions, for information on
 reactions with specific chemicals.
Self-Accelerating  Decomposition Temperature. Certain com-
~ pounds, such as organic peroxides and swimming pool chemi-
" cals, when held at moderate ambient temperatures for an
© extended period of time, may undergo an exothermic reaction
- that accelerates with increase in temperature. If the heat liber-
. ated by this reaction is not lost to the environment, the bulk
material increases in temperature, which leads to an increase
in the rate of decomposition. Unchecked, the temperature
grows exponentially to a point at which the decomposition
cannot be stopped or slowed. The minimum temperature at
which this exponential growth occurs in a material packed in
its largest standard shipping container is defined as the self-
accelerating decomposition temperature. Self-accelerating de-
composition temperature is a measure of the ease in which
decomposition occurs under normal storage conditions. It is
not an indicator of the violence of any decomposition reaction
under conditions of fire exposure or contact with incompati-
ble materials.

Organic peroxides have combined oxidizing and combusti-
ble properties. They may in some cases undergo accelerating
self-reaction, which may be violent. Specific recommendations
are given in NFPA 432, Code for the Storage of Organic Peroxide
Formulations.

Oxidizers. Oxidizers are solids, liquids, or gases that yield
oxygen or other oxidizing gas during the course of a chemical
reaction or that readily react to oxidize combustible materials.
The rates of reaction vary considerably and may be rapid
enough to be quite violent. The hazard greatly increases with
increasing temperature, and explosive deflagrations are possi-
ble under fire exposure conditions. Further, combustible ma-
terials that are contaminated or mixed with oxidizers may
become sensitive to heat, shock, friction, or impact. Oxidizers
include: chlorates, perchlorates, bromates, peroxides, ni-
trates, nitrites, nitric acid, and permanganates. The halogens
(fluorine, chlorine, bromine, and iodine) react similarly to
oxygen under certain conditions and are, therefore, classed
as oxidizers.

Because most inorganic oxidizers are not themselves com-
bustible, their flammability hazard is zero, according to NFPA
704. However, they will greatly intensify a fire in which they
become involved. Because the oxidation reaction involves an-
other chemical, NFPA 704 does not indicate the hazard or its
degree. NFPA 704 identifies oxidizers by means of the symbol
“OX” in the bottom quadrant. Additional information on the
storage of oxidizers may be found in NFPA 430, Code for the
Storage of Liquid and Solid Oxidizers. As stated in the scope of

NFPA 49, chemicals whose only hazard is mild oxidizing ability
will not be addressed.

Polymerization. Some chemicals present a hazard due to their
ability to undergo a self-sustaining exothermic polymerization
reaction. The reaction is usually exothermic and sometimes
produces significant quantities of gas or heat that are capable
of producing overpressures and possible container rupture.
Generally, this reaction can be controlled or prevented by
adding certain chemicals called inhibitors or by controlling
the bulk temperature of the material. However, contamination
of materials subject to polymerization, as well as external heat-
ing from fire exposure, can overwhelm these safeguards. For
these reasons, fires involving chemicals that are capable of
polymerization must be approached carefully.

9. Storage Recommendations. Storage Recommendations.
This section will provide basic information on safe storage
practices for the specific chemical. In general, the information
provided will be limited to identifying incompatible materials
with which the chemical should not be stored. The user should
seek the advice of the supplier for detailed recommendations.
Where applicable, the reader is referred to pertinent NFPA
standards or to standards of other organizations such as the
Compressed Gas Association.

In this document, “isolate” and “‘separate” are terms used
to describe storage procedures intended to prevent incompati-
ble materials from coming into direct contact with each other
due to spill or release from their containers. The degree of
isolation-or separation will depend on the quantities of the
materials, the chemical and physical properties of the materi-
als, and the packaging systems employed. “Isolate” means to
store in a different area from incompatible materials, such as
in a different room, in a different fire area, in a different
building, or in a separate outside storage area. “Separate”
means to store in the same area or room, but with intervening
distance or intervening storage of mutually compatible mate-
rial.

10. Usual  Shipping Containers. The containers listed are
those in which the materials are usually shipped or stored in
commercial practice.

11. Physical Properties. The information provided in this sec-
tion attempts to give the user as much physical property data
as practical for accurate identification of the specific material
in the form in which it is most typically encountered. Informa-
tion provided includes: physical state (i.e., solid, liquid, or
gas); appearance (i.e., crystalline, powdery, amorphous, etc.);
odor; color; and clarity. This list is not intended to be all-
inclusive. Where desirable or necessary, additional informa-
tion will be presented.

Melting and Boiling Points. The melting and boiling points
are the temperatures at which the substance undergoes a
phase change (e.g., solid to liquid or liquid to gas) and are
determined at normal atmospheric pressure of 14.7 psi (760
mm Hg) (absolute). They are given in both degrees Fahren-
heit and degrees Celsius. The user is cautioned that both
melting point and boiling point decrease with increasing alti-
tude, so the data given here may not be accurate in some
locales.

Specific Gravity. The specific gravity of a liquid or solid sub-
stance is the ratio of the weight of a unit volume of the sub-
stance (i.e., its density) to the weight of an equal volume of
a standard reference substance, usually water at 68°F (20°C).
A substance whose specific gravity is greater than 1.0 will tend
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to sink in water, while one whose specific gravity is less than
1.0 will tend to float.

Water Solubility. Water solubility is described in qualitative
terms only, i.e., “soluble,” “partly soluble,” “not soluble.”
Information on water solubility is useful in determining which
fire extinguishing agents are most effective. For example, “al-
cohol resistant” fire fighting foams are most suitable for use
with water-soluble materials and polar solvents. Water-soluble
flammable liquids may be extinguished by dilution with water,
but this method is not often used because of the amount of
water normally required.

The reasons that the Technical Committee declined to pro-
vide quantitative data on water solubility were the lack of
uniformity of the manner in which solubility data are reported
in the literature and the conflicting data that occasionally
appear. For those substances for which reliable data exist,
the designation “not soluble” indicates less than 10 grams
solubility in 100 ml of water, “partly soluble” indicates 10 to
24 grams per 100 ml, and “soluble” indicates 25 grams or
more solubility per 100 ml. In those cases where there is doubt
about water solubility or about its effect on extinguishment,
appropriate tests should be conducted.

Vapor Density. Vapor density is the ratio of the weight of a
unit volume of a pure gas to the weight of an equal volume
of dry air, both being at the same temperature and pressure.
It is easily determined, however, by calculating the ratio of
the molecular weight of the gas to the average molecular
weight of dry air, 29. A vapor density of less than 1.0 indicates
that the gas is less dense than air and will tend to rise in a
relatively calm atmosphere, thus readily dissipating. A vapor
density of greater than 1.0 indicates that the gas is denser
than air and will tend to sink to ground level and not dissipate
as readily. Vapors of flammable liquids generally are denser
than air at ambient temperature and may travel at ground
level for considerable distances to a source of ignition (vapors
of combustible liquids, on the other hand, unless heated,
are not considered likely to flash back). It should be noted,
however, that ambient air is seldom calm and that mixing of
the vapors with the air will occur.

NFPA 49 reports vapor density values for gases and for
liquids with boiling points below 100°F (38°C).

LEITS

Examples of Vapor Densities

Typical Molecular  Vapor Density Compared to
Industrial Gases Weight (MW/29) Air (1.0)
Air 29 (avg.) 1.00 Standard
Carbon Dioxide 44 1.52 Heavier
Hydrogen 2 0.07 Much Lighter
Methane 16 0.55 Lighter
Propane 44 1.52 Heavier

Vapor Pressure. Vapor pressure is a measure of the force
exerted by molecules evaporating (passing from the liquid to
the vapor state) from the surface of a liquid. Vapor pressure
is a direct indicator of the volatility of a liquid. The more
volatile a liquid, the lower its boiling point. Combustible lig-
uids with similar combustion properties (e.g., petroleum frac-
tions) have flash points that vary approximately inversely with
their vapor pressures. This is because the molecules are more
easily able to pass from the liquid to the vapor state, thus
forming an ignitible vapor/air mixture. The temperature at
which the vapor pressure equals the surrounding atmospheric
pressure is the boiling point. Vapor pressure is expressed as
millimeters of mercury at a specified temperature.
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12. Electrical Equipment Group Classification. The handling
of a hazardous chemical in storage and processing operations
may release significant quantities of the chemical into the air.
When the chemical is flammable or combustible, an ignitible
concentration of the material in air may be formed. Ordinary
electrical equipment is considered a potential source of igni-
tion for such concentrations because of arcing contacts, hot
surfaces, and sparks generated by normal or abnormal opera-
tion. For this reason, it is often necessary to specify and use
special electrical equipment, wiring, and installation that will
not cause ignition.

Appendix D discusses three classes of electrical installations
in accordance with the requirements of NFPA 70, National
Electrical Code, Article 500, “Hazardous (Classified) Loca-
tions.”

The Group classifications of a more extensive list of flamma-
ble gases and liquids, combustible liquids, and combustible
dusts are available in NFPA 497M, Manual for the Classification
of Gases, Vapors, and Dusts for Electrical Equipment in Hazardous
(Classified) Locations.

In accordance with NFPA 30, Flammable and Combustible Lig-
uids Code, special electrical equipment is required for combus-
tible liquids only where the materials are stored or handled
above their flash points. NFPA 49 lists Electrical Group Classifi-
cations only for NFPA 321 defined Class I Flammable Liquids
and Class II Combustible Liquids.

Where a flammable or combustible liquid or flammable gas
is not listed in NFPA 497M, NFPA 49 shows the Group as
“undesignated,” e.g., Class I, Group D. The NFPA 497M Com-
mittee is always adding to its Group listings, and a user of NFPA
49 may sometimes get a Group designation for a particular
chemical from the NFPA Technical Committee on Electrical
Equipment in Chemical Atmospheres or, failing this, may sub-
mit a sample to Underwriters Laboratories for testing and
determination of the proper group.

The same is true of the combustible dusts. NFPA 49 shows
the group as “undesignated” when NFPA 497M has no specific
listing for the material, and the NFPA 497M Committee or
Underwriters Laboratories may be able to provide the proper
group.

Information on the extent of hazardous locations and on
the type of electrical equipment and installations used in such
areas is included in Appendix D.

Appendix B Guide for the Preparation of Hazardous
Chemicals Data Sheets for NFPA 49

This Appendix is not a part of the recommendations of this NI'PA
document, but is included for informational purposes only.

Purpose. The purpose of this guide is to give interested per-
sons the information needed to assemble a preliminary data
sheet on a specific chemical for proposed inclusion in NFPA
49. This guide sets out the selection protocol by which the
user of this guide can determine whether a chemical should
be included in NFPA 49, then provides detailed instructions
on completing a data sheet. A blank data sheet form and a
completed sample form are included with this guide.

Selection Protocol. Since it is not possible for NFPA 49 to
address all of the acutely hazardous chemicals in commerce,
the Committee has established a list of criteria. A chemical
that does not meet at least one of the criteria set forth below
will not be included in NFPA 49. Further, the chemical must
be of commercial significance. To be considered commercially
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significant, a chemical must be available in containers of 5-
gallon (18.9 liters) size or larger or in palletload quantities,
or must otherwise be considered commercially significant.
Mild oxidizers, commercial explosives and blasting agents,
mutagens, carcinogens, teratogens, oncogens, and etiological
agents will not be included. Commercial formulations of or-
ganic peroxides will also not be included due to the numerous
different peroxide formulations currently being produced.

To be included in NFPA 49, a chemical must meet one of
the criteria listed below. (NFPA 704, Standard System for the
Identification of Hazards of Materials for Emergency Re-
sponse, is used to identify the relative hazards of materials.
For your convenience, the definitions of the NFPA 704 hazard
ratings are included in Appendix B.)

Chemicals having an NFPA 704 Health Hazard Rating, by
short-term inhalation or physical contact, of 2 or higher.

Chemicals having an NFPA 704 Instability Rating of 1 or
higher, but not including chemicals whose major hazard is
mild oxidizing ability.

Chemicals that present unusual spill control or fire fighting
problems.

Chemicals that present unusual storage problems.

NOTE: Chemicals that have only a fire hazard rating will
not be covered. NFPA 49 will include an index listing the
commonly used names and synonyms of the chemicals cov-
ered.

Format. The data sheets provide the following information
(refer to the sample data sheet):

1. Identity. Name and synonyms (according to the U.S. De-
partment of Transportation); DOT Hazard Class; UN (or
NA) number; Chemical Abstracts Service (CAS) registry
number; chemical formula; molecular weight; NFPA 704
Hazard Ratings.

2. Statement of Hazards. Key words describing the major
health, fire, and instability hazards, using standard termi-
nology established by ANSI Z129.1, American National
Standard for Hazardous Industrial Chemicals= mPrecau-
tionary Labeling.

3. Emergency Response Personal Protective Equipment.
Protective clothing and equipment for use by emergency
response personnel.

4. Spill or Leak Procedures. Appropriate procedures to min-
imize hazards of spills or leaks; quantities for which spills
or leaks must be reported to the Environmental Protec-
tion Agency.

5. Fire Fighting Procedures. Appropriate tactics and extin-
guishing agents suitable for small and large fires.

6. Health Hazards. Effects that may result from short-term
exposure.

7. Fire and Explosion Hazards. Any unusual fire or explo-
sion hazards, such as pyrophoricity; flash point; autoigni-
tion temperature; flammable limits.

8. Instability and Reactivity Hazards. Thermal instability; re-
activity with air, water, or other classes of chemicals; other
chemical hazards such as shock, impact, and friction sensi-
tivity.

9. Storage Recommendations. Appropriate storage guide-
lines and recommendations for separation.

10. Usual Shipping Containers.

11. Physical Properties. Appearance, color, odor, and physical

state; melting and boiling points; specific gravity; water
solubility; vapor density and vapor pressure.

12. Electrical Equipment Group Classification (if applicable).

13. References. List of sources of data used to fill out the
sheet.

Specific Instructions for Completing the Data Sheet.

NOTE: In any case where information for a specific entry
is not available, not determined, or otherwise not known, use
the term “UNK,” for unknown.

1. Identity. The name used for the chemical will be its proper
shipping name, as specified by the U.S. Department of
Transportation. Commonly used synonyms should also be
given. The DOT hazard class and four-digit UN (or NA)
number are to be given. These may be found in the Code
of Federal Regulations, Title 49, Part 172, Tables 172.101
and 172.102. The Chemical Abstracts Service (CAS) regis-
try number is to be given. (A convenient source of the latter
is the TOSCA Chemical Substances Inventory, Volumes II
and III: Substance Name Index.)

The structural line formula should follow the protocol
of the International Union of Pure and Applied Chemistry.
In most cases, the formula found in standard chemistry
references, such as the CRC Handbook of Chemistry and
Physics, will meet this requirement. Double and triple
bonds are to be shown by horizontal lines. The molecular
weight of the chemical is to be listed.

The NFPA 704 hazard ratings are to be given in the
diamond-shaped boxes provided. The ratings for many
chemicals may be found in the 1975 edition of NFPA 49,
Hazardous Chemicals Data, or in NFPA 325M, Fire Hazard
Properties of Flammable Liquids, Gases, and Volatile Sol-
ids. For new candidates, the ratings will have to be chosen
according to criteria established by NFPA 704, Standard
System for the Identification of the Hazards of Materials
for Emergency Response. (See Appendix B for further
information.)

2. Statement of Hazards. The key words used to describe the
principal hazards are those defined in the current edition
of ANSI Z129.1-1988, American National Standard for Haz-
ardous Industrial Chemicals Precautionary Labeling. For
chemicals having multiple hazards, the key words should
be listed in order of descending severity. If the multiple
hazards are equally severe, then the key words are to be
listed in the following order: health, flammability, instabil-
ity. Appropriate key words are described in NFPA 704,
Standard System for the Identification of the Hazards of Materials
Jor Emergency Response, included in this guide.

3. Emergency Response Personal Protective Equipment. In
this section report the preferred personal protective equip-
ment to be worn by any emergency response personnel
involved in rescue, fire fighting, or incident mitigation.
This section is to include information on required breath-
ing apparatus.

If breathing apparatus is recommended, simply state
this. NFPA 49 will describe the type of breathing apparatus
that is acceptable for use in emergency situations. This
will almost always be self-contained breathing apparatus,
operating in the positive pressure mode and equipped with
full eye protection and a full face piece.

Describe the type of protective clothing appropriate
for the hazard. As used in NFPA 49, “full protective cloth-
ing” means protection to prevent hazardous materials
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from contacting the skin of the emergency responder. The
term includes helmet, breathing apparatus, coat and pants
customarily worn by fire fighters, rubber boots, gloves, and
covering for the neck, ears, and any parts of the head
not protected by the helmet, breathing apparatus, or face
piece. “Special protective clothing” refers to clothing that
is specifically designed to protect the wearer from a specific
hazard or the effects of a specific chemical. Special protec-
tive clothing will be further defined in NFPA 49. Special
protective clothing is recommended for those materials
having an NFPA 704 Health Hazard Rating of 3 or 4 and
for those materials that present such an extreme fire hazard
that full encapsulation, high temperature proximity suits
may be required.

Spill or Leak Procedures. This section is to be used to
describe appropriate procedures for controlling or stabiliz-
ing a spill or leak. Guidance should only be directed at
stopping a leak, preventing runoff, and avoiding hazardous
reactions due to unintended contact or mixing with incom-
patible materials. This section is NOT intended to pre-
scribe detailed cleanup or disposal instructions.

Fire Fighting Procedures. This section is to recommend
appropriate suppression tactics to control or extinguish a
fire involving the chemical. Where possible, specify differ-
ent tactics for small versus large fires. List appropriate
extinguishing agents and any agents that are not recom-
mended due to possible hazardous reactions. Describe any
special precautions that need to be taken. Keep in mind
that the most readily available suppression agent is water
and that it must be applied differently depending on the
nature of the chemical. If the chemical is water-soluble,
then water must be applied in large, flooding quantities
to dilute the burning material. If the chemical is not water-
soluble, then the water must be applied as a fine spray or
fog to control the fire, to prevent its spread, and to absorb
some of the heat generated by the fire. For solid chemicals
that are not water reactive, flooding quantities of water are
appropriate.

In specifying fire fighting foam, remember that water-
soluble liquids will require that “alcohol resistant” foams
be specified.

For solids that are water reactive, it may be best to
simply smother with dry sand or clay or crushed limestone.
In the case of combustible metals, use only dry sand or
the special dry powder agents specifically approved for
combustible metals. NEVER specify water, carbon dioxide,
or halogenated agents for use on fires involving combusti-
ble metals.

For flammable gases, it should be stated that the flow
of gas must be stopped before extinguishment can be at-
tempted.

: Where appropriate, point out that uninvolved contain-
“ers will require hose streams for immediate cooling. Also,
“materials subject to violent decomposition or containers
~subject to violent rupture will require that fire fighting
“be conducted from a safe distance or from a protected
~location.
.“Health Hazards. The statement of health hazard (“life
“hazard” in past editions of NFPA 49) should clearly state
. the effects of acute (i.e., short-term, high level) exposure
to the chemical by physical contact, eye and skin absorp-
tion, or inhalation. Since NFPA 49 is primarily intended
to give emergency information, ingestion or chronic (long-
term, low level) exposure will not be considered, nor will
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any carcinogenic, mutagenic, oncogenic, or teratogenic
effects. If acute exposure can result in delayed or perma-
nent effects, these effects should be described.

ANSI Z129.1-1988 is to be used as a guide for health
hazard statements.

Fire and Explosion Hazards. If the chemical displays any
unusual fire or explosion hazards, such as pyrophoric be-
havior or susceptibility to detonation, note this information
on the first line. Such behavior may include spontaneous
ignition on contact with air or moisture or reaction with
water to produce hydrogen gas.

The flash point temperature is to be based on a closed
cup test method, if atall possible. If the flash point tempera-
ture is based on a calculated value, such as is sometimes
done for gases, indicate *“(calc.).” Any flash point based
on the Tag Open Tester (ASTM D1310) or the Cleveland
Open Cup Tester (ASTM D92) is to be identified by “oc”
after the temperature. Additional discussion on flash point
materials is in NFPA 704, Standard System for the Identification
of the Hazards of Materials for Emergency Response, included
in this guide

The autoignition temperature (AIT), as determined
by the Standard Test Method for Autoignition Tempera-
tures of Liquid Chemicals (ASTM E659), is to be listed.
Existing data, which may have been determined using ear-
lier, no longer recognized test procedures may still be used.

The lower flammability limit (LFL) and upper flamma-
bility limit (UFL), in percent volume in air, are to be listed.
It will be assumed that the flammable limits given were
determined at standard temperature and pressure [77°F
(25°C), 760 mm Hg]. Flammable limits determined at
other conditions should include the reference tempera-
ture and/or pressure.

Instability and Reactivity Hazards. In this section, report
information on thermal instability, and hazardous reactiv-
ity with air, ‘water, ‘'or other classes of chemicals, in this
order. Please note, thatignition on contact with air or water
should be reported in the section on Fire and Explosion
Hazards. In reporting thermal instability, report the tem-
perature at which the material will undergo decomposi-
tion, polymerization, or other hazardous reaction. If the
“self-accelerating decomposition temperature” (SADT) is
known, report it here. Also report here the maximum
temperature at which the material is considered thermally
stable. If the material does not exhibit thermal instability,
report it as “Stable.”

Report any hazardous reactions with other classes of
chemicals, such as reactions with oxidizers or reducing
agents, or violent neutralization reactions. Also report here
any violent reactions with water that do not result in igni-
tion and any reactions that may produce a poisonous gas
or otherwise dangerous gas or vapor.

On the line marked Other Hazards, report any un-
usual sensitivity to shock, friction, or pressure. Also report
here any significant corrosive properties. For example,
some materials may be prone to violent decomposition
when subjected to high pressures.

Storage Recommendations. In this section, specify any nec-
essary recommendations for safe storage. Specify if exhaust
ventilation is necessary to reduce hazardous concentra-
tions of the chemical in air or if the chemical must be
maintained at a specific temperature range. Guidance
should be given for separation from incompatible materi-
als. Where possible, refer to specific standards such as those
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10.
11.

12.

13.

14.

available from the National Fire Protection Association or
the Compressed Gas Association.

Usual Shipping Containers.

Physical Properties. The chemical’s physical state (e.g.,
solid, liquid, gas), appearance (e.g., crystalline, powdery),
odor (e.g., sweet, pungent), and color (e.g., colorless,
water-white, brown, clear, turbid) is to be listed.

List the chemical’s melting and boiling points at stan-
dard pressure, and its specific gravity at the reported
reference temperature. If water solubility data is available,
fill in the appropriate section using the words “soluble,”
“partly soluble,” or “not soluble,” whichever is most cor-
rect. For the purposes of this Guide, ‘“soluble” means 25
grams or more in 100 ml of water, “partly soluble” means
10 to 24 grams per 100 ml, and “not soluble” means less
than 10 grams per 100 ml. The chemical’s vapor density
and vapor pressure (along with the reference tempera-
ture) should be given.

Electrical Equipment Group Classification. For flamma-
ble gases and liquids and for combustible dusts, it is often
necessary to specify explosion-proof or dust igni-
tion — proof electrical equipment. To properly specify
such equipment, the correct group classification for the
chemical should be circled. Sources of this information
include: NFPA 497, Recommended Practice for the Classifica-
tion of Flammable Liquids, Gases, or Vapors and of Hazardous
(Classified) Locations for Electrical Installations in Chemical
Process Areas; NMAB 353-4, Classification of Dusts Relative
lo Electrical Equipment in Class I Hazardows Locations; NMAB
353-5, Classification of Gases, Liquids, and Volatile Solids Rela-
tive to Explosion-Proof Electrical Equipment.

If hazardous location electrical equipment is not re-
quired, circle “None.”
References Used. List in this section any appropriate ref-
erences used to prepare the data sheet. This information

is solely for the use of the Committee during preparation
of NFPA 49.

Preparer’s Identification. The preparer of the data sheet
should date the sheet and provide his or her name, ad-

dress, and telephone number. This information is solely
for the use of the Committee during preparation of NFPA
49. It will not be published in the final edition.

Suggested Terminology from ANSI Z12 9.1, American National
Standard for Hazardous Industrial Chemicals—Precautionary
Labeling

Key Words for Statements of Hazard

Hazard Suggested Statements

TOXICITY Highly toxic. May be fatal if absorbed
through skin. Highly toxic. May be fatal
if inhaled. Toxic. Harmful if absorbed
through skin. Toxic. Harmful if inhaled.

IRRITATION Strong sensitizer. May cause severe
allergic respiratory reaction. Respiratory
irritant. Causes respiratory tract
irritation. Eye irritant. Causes eye
irritation.

OXYGEN DEPLETION  Inert gas (vapor). Reduces oxygen
available for breathing.

CORROSIVITY Corrosive. Causes severe eye (skin) burns.

FLAMMABILITY Pyrophoric. Extremely flammable.
Catches fire if exposed to air. Flammable
gas. May cause flash fire. (Extremely)
flammable liq uid and vapor. Vapor may
cause flash fire. Flammable solid. Eas ily
ignited. Combustible liquid and vapor.

REACTIVITY Strong oxidizer. Contact with combustible
material may cause fire. Water reactive.
Contact with water or moist air may cause
fire (hazardous reaction). Thermally
unstable. Decomposes at °F.
Thermally unstable. Polymerizes
at °F. Shock- (friction-) sensitive.
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SAMPLE DATA SHEET

&

NAME:
SYNONYMS:

FORMULA:

DOT CLASS:

ID NO.:

CAS NO.:

MOL. WT.:

STATEMENT OF HAZARDS:

SAMPLE DATA SHEET

&

NAME:
SYNONYMS:

FORMULA:

DOT CLASS:

ID NO.:

CAS NO.:

MOL. WT.:

STATEMENT OF HAZARDS:

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT:

EMERGENCY RESPONSE PERSONAL PROTECTIVE
EQUIPMENT:

SPILL OR LEAK PROCEDURES:

SPILL. OR LEAK PROCEDURES:

FIRE FIGHTING PROCEDURES:

FIRE FIGHTING PROCEDURES:

HEALTH HAZARDS:

HEALTH HAZARDS:

FIRE AND EXPLOSION HAZARDS:

FIRE AND EXPLOSION HAZARDS:

FLASH POINT:

AUTOIGNITION TEMPERATURE:

FLAMMABLE LIMITS:
INSTABILITY AND REACTIVITY HAZARDS:

FLASH POINT:

AUTOIGNITION TEMPERATURE:

FLAMMABLE LIMITS:
INSTABILITYAND REACTIVITY HAZARDS:

STORAGE RECOMMENDATIONS:

STORAGE RECOMMENDATIONS:

USUAL SHIPPING CONTAINERS:

USUAL SHIPPING CONTAINERS:

PHYSICAL PROPERTIES: PHYSICAL PROPERTIES:
MELTING POINT: MELTING POINT:
BOILING POINT: BOILING POINT:

SPECIFIC GRAVITY: SPECIFIC GRAVITY:
SOLUBILITY IN WATER: SOLUBILITY IN WATER:
VAPOR DENSITY: VAPOR DENSITY:

VAPOR PRESSURE: VAPOR PRESSURE:
ELECTRICAL EQUIPMENT: ELECTRICAL EQUIPMENT:
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Suggested Health Hazard Statements.

Do not get in eyes, on skin, or on clothing. Wash thoroughly
after handling.

Do not breathe (dust/vapor/gas).

Suggested Fire Hazard Statements.

Keep away from sources of ignition.

Keep away from heat, sparks, and flame.

In case of fire, flood with water.

In case of fire, use water, dry chemical, carbon dioxide, or
(““alcohol resistant”) foam.

In case of fire, use water spray.

In case of fire, soak with water.

In case of fire, smother with dry sand, dry clay, dry ground
limestone, or use approved Class D extinguishers. DO NOT
use carbon dioxide or halogenated extinguishing agents. DO
NOT use water.

In case of fire, do not attempt to extinguish until flow of gas
is shut off.

Apply cooling streams of water from a safe distance or from
a protected location.

Appendix C Electrical Requirements for Hazardous
Locations

This Appendix is not a part of the recommendations of this NFPA
document, but is included for informational purposes only.

Article 500 - “Hazardous (Classified) Locations” of the Na-
tional Electrical Code provides specific requirements for elec-
trical installations in locations where fire or explosion hazards
exist due to flammable gases or vapors, flammable liquids,
combustible dusts, or ignitible fibers or flyings. Hazardous
locations are divided into three classes:

Class I locations are those in which flammable gases or
vapors are present in air in quantities sufficient to produce
explosive or ignitible mixtures.

Class II locations are those that are hazardous because of
the presence of combustible dust.

Class IIT locations are those that are hazardous because of
easily ignitible fibers and flyings. This class is not of interest
as far as NFPA 49 is concerned.

Further, the NEC divides Class I and Class II hazardous
locations into Division 1 and Division 2 locations. A Division
1 location is one in which an ignitible atmosphere is assumed
fo be present most or part of the time. A good example is
the area around an open top tank blending operation. The
rationale here is that an ignitible atmosphere is present during
normal operation, repair or maintenance and that only a
malfunction of the electrical system is necessary for ignition
to occur. A Division 2 location is one in which an ignitible
concentration is not normally present but can result due to an
abnormal condition in the processing or storage equipment. A
good example is an outside, totally contained, processing plant
which may on occasion release ignitible vapors due to a leak
or other malfunction. The rationale here is that two abnormal
conditions = mfailure of the electrical system and abnormal
operation of process equipment=mmust occur more or less
simultaneously for an ignition to take place. There is also a
Division 2 transition area around almost every Division 1 area
since a Division 1 area and an unclassified area cannot adjoin
each other.

An electrical installation that is satisfactory for a Class I
location is not usually satisfactory for a Class II location and

vice versa. Further, electrical equipment that is satisfactory for
one vapor or gas is not necessarily satisfactory for another
vapor or gas. The same is true for Class II locations=mthe
electrical equipment for one dust is not necessarily satisfactory
for another dust. To assure the specification of proper electri-
cal equipment for the hazard inherent in the material, the
classes are further subdivided into groups as follows:

Class 1

Group A. Atmospheres containing acetylene.

Group B. Atmospheres containing hydrogen or other gases
of equivalent hazard.

Group C. Atmospheres containing cyclopropane, ethylene,
ethyl ether, or gases or vapors of equivalent hazard.

Group D. Atmospheres containing acetone, ethanol, gaso-
line, methane, propane, or gases or vapors of equivalent haz-
ard.

Class II

Group E. Atmospheres containing combustible metal dusts,
including aluminum, magnesium, and their alloys, or other
combustible dusts whose particle size, abrasiveness, and con-
ductivity present similar hazards in the use of electrical equip-
ment.

Group F. Atmospheres containing combustible carbona-
ceous dusts that have more than 8 percent total entrapped
volatiles or that have been sensitized by other materials so
that they present an explosion hazard.

Group G. Atmospheres containing other combustible dusts
including flour, grain, wood flour, plastic, and chemicals.

Special electrical equipment for Class I, Division 1 locations
is known as explosion-proof equipment. All electrical equip-
ment tends to breathe despite tight, gasketed joints and close
fitting flanges. This can allow ignitible gases and vapors from
the surrounding atmosphere to penetrate to the inside of the
equipment. Explosion-proof electrical equipment is designed
with the strength-to contain the expected explosion pressure
and with joints tight enough to prevent the propagation of
flame from within the equipment to the outside atmosphere.
Such equipment is approved for one or more of the classified
Groups of gases or vapors. Special electrical equipment for
Class I, Division 2 locations is less stringent and is generally
described as non-sparking. Assured ventilation in an area,
either from being in an outside location or from having inter-
locked ventilating fans, can reduce the classification of areas
from Vision 1 to Division 2. Also, since the lower flammable
limit of almost all hazardous chemicals is considerably higher
than the threshold limit value that must be maintained for
health reasons, there are very few true, large, Vision 1 locations
i.e., an ignitible atmosphere is present most or all of the
time. Table 5-3.5.3 Electrical Area Classifications in NFPA 30,
Flammable and Combustible Liquids Code specifies the ex-
tents of the Class I, Division 1 and 2 areas in various flammable
liquid storing and handling operations.

Special electrical equipment for Class II, Division 1 locations
is known as dust ignition-proof and the equipment for Class
II, Division 2 locations is described as dust-tight. Since gaskets
and seals are effective in preventing ignitible dusts from pene-
trating into the electrical equipment and coming into contact
with sparking parts, the design problem in Class II electrical
equipment, is preventing ignition due to high surface temper-
atures or tracking.

The problem of preventing ignition of either Class I or
Class II flammable atmospheres by electrical equipment can
also be handled by providing purged and pressurized electrical
equipment. Here enclosures with ordinary electrical equip-
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ment is provided with purge air at a pressure high enough to
sweep out existing ignitible mixtures and prevent the reentry
of'ignitible mixtures into the equipment, while it is electrically
alive. See NFPA 496, Standard for Purged and Pressurized
Enclosures for Electrical Equipment.

Also suitable for use in hazardous locations is intrinsically
safe electrical equipment. Here the energy of any spark that
may be generated during malfunction of the approved elec-
trical equipment is incapable of igniting the flammable atmo-

1994 Edition, Amended 2001

sphere. See UL 913, Intrinsically Safe Apparatus and
Associated Apparatus for Use in Class I, II, and III, Division
1, Hazardous (Classified) Locations.

For a definitive discussion of area classification and for
recommendations of how far away from a vapor or dust source
a hazardous location should extend, the reader should consult
NFPA 497 Recommended Practice for the Classification of Flammable
Liquids, Gases, or Vapors and of Hazardous (Classified) Locations
for Electrical Installations in Chemical Process Areas.
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This edition of NFPA 325, Guide to Fire Hazard Properties of Flammable Liquids, Gases, and
Volatile Solids, was revised by NFPA Staff and the Technical Committee on Classification and
Properties of Hazardous Chemical Data. At the NFPA Fall Meeting held November 15-18,
1998 in Atlanta, GA, the document was withdrawn from the National Fire Codes®, along with
NFPA 49 and later NFPA 491. Many of the recent revisions to NFPA 49, 325, and 491 were
generated by the Committee with the prompting of staff, since few if any public proposals
or comments were received. The Committee wished to note that these reasons, coupled with
concern of the speed in updating the data (which was not possible in a 3 to 5 year cycle),
were the sole reasons the documents were withdrawn.

Origin and Development of NFPA 325

The first edition of NFPA 325, 325M, was presented to the Association in 1930. Successively
revised and enlarged editions were published in 1935, 1941, 1945, 1947, 1951, 1954, 1960,
1965, 1969, 1977, 1984, 1991, and 1994.

This 2001 edition is an amended version of the 1994 edition. Many of the chemicals were
re-rated in accordance with the 1990.and 1996 editions of NFPA 704, Standard System for the
Identification of the Fire Hazards of Materials, which contained more quantitative criteria for
the ratings. Up-to-date chemical data were used to rate the chemicals, which are easily and
more readily available in this age of electronic databases. New data included in this edition
of the Guide are NFPA 30/OSHA flammable and combustible liquid classifications and
Chemical Abstracts Service (CAS) numbers.

NFPA 325 summarizes in table format data the fire hazard properties of about 1,500
substances. In addition, the chemical names, synonyms, and CAS numbers cross-referenced
to the appropriate' document are listed in-three matrixes-at the beginning of the Guide.

This document is a compilation of basic fire protection properties of various materials,
prefaced by an explanation of the properties covered. The data contained have been collected
from numerous authoritative sources, including the U.S. Bureau of Mines, Factory Mutual
Research Corporation, and Underwriters Laboratories Inc., as well as from the manufacturers
of the materials. The originating source of the data is on file at NFPA headquarters and
may be obtained upon request.

The values for any given property are representative and deemed suitable for general
use. Where differences exist in reference sources, the value selected for inclusion in this
compilation is conservative. Slight differences are to be expected between data sources due
to differences in the purity of test samples, minor differences in test apparatus, and minor
differences in technique and observation. In almost all cases, these minor variations have
little practical significance. Where there is difference of opinion as to the actual value of a
property of a given material or where the validity of the data presented is questioned, further
tests should then be conducted on representative samples of the specific material in question
by a qualified testing laboratory.

325-1



NFPA 325
1994 Edition

Fire Hazard Properties of

Flammable Liquids, Gases,
and Volatile Solids



325-2

FIRE HAZARD PROPERTIES OF FLAMMABLE LIQUIDS, GASES, AND VOLATILE SOLIDS

Technical Committee on Classification and Properties of Hazardous Chemical Data

Gary Robinson, Chair
LMG Property Engineering, IL [I]
Rep. The Alliance of American Insurers

Robert A. Michaels, Secretary
RAM TRAC Corporation, NY [SE]

Laurence G. Britton, Union Carbide Corporation, WV
M]

Lance “Skip” Edwards, National Paint & Coatings
Association, DC [M]

Richard Gowland, Dow Chemical, Great Britain [M]

Ronald Keefer, Menlo Park Fire Protection District,
CA [E]

Ron A. Kirsch, OHS Associates, Inc., TN [SE]

Arthur A. Krawetz, Phoenix Chemical Laboratory,
Inc., IL [RT]

F. Owen Kubias, Rocky River, OH [SE]

Whitney Fay Long, c/o CDR Long SACLANTCEN,
APO AE

Amy B. Spencer, NFPA Staff Liaison

Roland J. Land, Risk Control Consultants, LLC, NJ
[SE]

Jennifer L. Nelson, AT&T — EH&S, NY [U]
Rep. NFPA Industrial Fire Protection Section

Curtis G. Payne, U.S. Coast Guard, DC [U]

David F. Peterson, Madison, WI Fire Department, WI
[E]

Thomas A. Salamone, Health Care & Life Safety
Concepts, NY [I]

William J. Satterfield, IIl, RODE & Associates, LLC,
RI [I]

Ira Wainless, U.S. Department of Labor/OSHA, DC

Committee Scope: This Committee shall have primary responsibility for documents on the classification
of the relative hazards of all chemical solids, liquids, and gases and to compile data on the hazard properties

of these hazardous chemicals.

This list represents the membership at the time the Committee was balloted on the text of this edition. Since that time,

changes in the membership may have occurred.

NOTE: Membership on a Committee shall not in and of itself constitute an endorsement of the Association
or any document developed by the Committee on which the member serves.



CONTENTS 325-3
Contents
Chapter 1 General . . . . . . . .. ... ... .. 3254 1-5 Suggested Hazard Identification . . . . . . . 325-7
1-1 Scope. . . . ... 325-4 1-6 Additional Information . . . . . . . . . .. 325-8
12 Purpose. . . . . ... 3254 1-7 Alphabetical Listing of Chemicals . . . . . . 325-8
1-3 Definitions of Fire Hazard Properties. . . . . 3254 Fire Hazard Properties of Flammable Liquids,
1-4 Extinguishing Methods . . . . . . . . . .. 325-6 Gases, and Volatile Solids Table . . . . . . . . . . 325-9



3254 FIRE HAZARD PROPERTIES OF FLAMMABLE LIQUIDS, GASES, AND VOLATILE SOLIDS

NFPA 325
Guide to

Fire Hazard Properties of Flammable Liquids,
Gases, and Volatile Solids

1994 Edition, Amended 2001

Chapter 1 General

1-1 Scope. This guide applies to flammable liquids, flamma-
ble gases, and volatile flammable solids.

1-2 Purpose. The purpose of this guide is to provide the user
with basic fire hazard information on the materials covered by
the scope.

1-3 Definitions of Fire Hazard Properties.

1-3.1 No single fire hazard property, such as flash point or
ignition temperature, should be used to describe or appraise
the fire hazard or fire risk of a material, product, assembly, or
system under actual fire conditions. The fire hazard properties
given in this guide have been determined under controlled
laboratory conditions and may properly be used to measure
or describe the response of materials, products, assemblies,
or systems under these conditions. Properties measured under
these conditions may be used as elements of"a fire risk assess-
ment only when such assessment takes into account all of the
factors that are pertinent to the evaluation of the fire hazard
of a given situation.

1-3.2 The pertinent literature seldom mentions the degree
of purity of the material being tested; even boiling point or
melting point data are frequently missing. These data, if-avail-
able, would permit judging the purity of the material and,
hence, the reliance to be placed on the values reported, partic-
ularly with respect to flash point and flammable range. Finally,
it must be remembered that there is little industrial use-of high
purity materials. As a consequence of these considerations, no
values of purity are given in this compilation. The melting
points and boiling points should be regarded as approxima-
tions.

1-3.3 Flash Point. The flash point of aliquid is the minimum
temperature at which the liquid gives off sufficient vapor to
form an ignitible mixture with air near the surface of the
liquid or within the test vessel used. By “ignitible mixture” it
is meant a mixture that is within the flammable range (be-
tween the upper and lower limits) and, thus, is capable of
propagation of flame away from the source of ignition. Some
evaporation takes place below the flash point, but not in quan-
tities sufficient to form an ignitible mixture. Flash point ap-
plies mostly to flammable and combustible liquids, although
certain solids, such as camphor and naphthalene, that slowly
volatilize at ordinary room temperature, or certain liquids,
such as benzene, that freeze at relatively high temperatures,
will exhibit a flash point in the solid state.

The flash points given in this manual are, for the most
part, closed cup flash points. Where the only available data
are based on open cup tests, this is designated by the initials
“oc” after the entry. In the case of some of the older data in
this manual, it could not be determined whether a closed cup
or open cup procedure had been used. In these cases, it has
been assumed that the data are based on closed cup tests.

For further information on the acceptable flash point test
procedures, see NFPA 704, Standard System for the Identification
of the Hazards of Malerials for Emergency Response.

1-3.4 Ignition Temperature. The ignition temperature of a
substance, whether solid, liquid, or gas, is the minimum tem-
perature required to cause selfssustained combustion, inde-
pendently of the heating or heated element. Ignition
temperatures observed under one set of conditions may differ
markedly from those observed under another set of condi-
tions. For this reason, ignition temperatures should be re-
garded as approximations. Some of the variables known to
affect ignition temperature are the percentage of the gas or
vapor in the mixture, the shape and size of the test vessel, the
rate and duration of heating, the kind and temperature of
the ignition source, and catalytic or other effects of materials
that may be present. As there are many differences in ignition
temperature test methods, such as the size and shape of the
test vessel, the material of construction of the test vessel,
method and rate of heating, residence time, and method of
flame detection, it is not surprising that reported ignition
temperatures may differ for the same material.

The majority of the data reported in this manual have been
obtained by one of two methods: ASTM D286 and ASTM
D2155. Both have been withdrawn by the American Society
for Testing and Materials. ASTM D2155 has been replaced by
ASTM E659, Standard Test Method for Autoignition Temperatures
of Liquid Chemicals. An earlier test method, ASTM D2883, Test
Method . for Reaction Threshold Temperature of Liquid and Solid
Materials, provides for the study of autoignition phenomena
at reduced and elevated pressures. Federal Test Method Stan-
dard 791B, Method 5050, is another current test method that
provides for the measurement of autoignition properties in
the same terms used by the ASTM procedures.

Previous test methods relied only on visual detection of
flame. Consequently; the, ignition temperatures obtained by
these procedures were the minimum temperatures at which
hot-flame ignition occurred. The current test methods employ
thenmoelectric flame detection, thus permitting the detection
of nonluminous or barely luminous reactions that were diffi-
cult or impossible to detect by the older procedures. As a
result, the following terms have come into use:

Hot-I'lame Ignition. A rapid, self-sustaining, sometimes audi-
ble gas-phase reaction of the sample or its decomposition
products with an oxidant. A readily visible yellow or blue flame
usually accompanies the reaction.

Cool-Flame Ignition. A relatively slow, self-sustaining, barely
luminous gas-phase reaction of the sample or its decomposi-
tion products with an oxidant. Cool flames are visible only in
a darkened area.

PreFlame Reaction. A slow, nonluminous gas-phase reaction
of the sample or its decomposition products with an oxidant.

Catalytic Reaction. A relatively fast, self-sustaining, ener-
getic, sometimes luminous, sometimes audible reaction that
occurs as a result of the catalytic action of any substance on
the sample or its decomposition products, in admixture with
an oxidant.

Non-Combustive Reaction. Areaction other than combustion
or thermal degradation that is undergone by certain sub-
stances when they are exposed to heat. Thermal polymeriza-
tion is an example of this type of reaction.
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Reaction Threshold. The lowest temperature at which any
reaction of the sample or its decomposition products occurs,
for any sample/oxidant ratio.

Autoignition Temperature (AIT). The currently accepted
term for the Hot-Flame Ignition Temperature.

Cool-Flame Reaction Threshold (CFT). The lowest tempera-
ture at which cool{lame ignitions are observed for a particular
system. Previously undefined.

Preflame-Reaction Threshold (RTT). The lowest temperature
at which exothermic gas-phase reactions are observed for a
particular system. Previously undefined.

Previously, reported ignition temperatures, including those
given in this manual, have corresponded roughly to the autoig-
nition temperature (AIT), provided that proper allowances
were made for empirical differences in the measurement tech-
nique. In the future, it is expected that CFT and RTT will
routinely be reported. Both are lower than AIT and are signifi-
cant factors to be evaluated in the assessment of the overall
ignition risk of a given system. Cool flames are self-sustaining,
exothermic ignition reactions that, under proper circum-
stances, may act as the initiator of more energetic hot-flame
reactions. Pre-flame reactions have the capacity, under adia-
batic or near-adiabatic conditions, to elevate the temperature
of a fuel/air mixture to the point where cool- or hot-flame
ignition may occur.

As an illustration of the effects of test methods, the ignition
temperature of hexane, as determined by three different
methods, are 437°F (225°C), 637°F (336°C), and 950°F
(510°C). The effect of percentage composition is shown by
the following ignition temperatures for pentane: 1018.4°F
(548.4°C) at 1.5 percent, 935.6°F (502.4°C) at 3.75 percent,
and 888.8°F (476.3°C) at 7.65 percent. The following ignition
temperatures for carbon disulfide demonstrate the effect of
the size of the test vessel: 248°F (120°C) in a 200.-ml- flask,
230°F (110°C) in a 1 liter flask, and 205°F (96°C) in a 10 liter
flask. The effect of the material of construction of the test
vessel is shown by the following ignition temperatures, for
benzene: 1060°F (572°C) in a quartz vesseland 1252°F (678°C)
in an iron vessel.

The ignition temperature of a combustible solid is influ-
enced by the rate of air flow, rate of heating, and size of the
sample. Small sample tests have shown that, as the rate of air
flow or the rate of heating is increased, the ignition tempera-
ture decreases to a minimum value, then increases.

1-3.5 Flammable (Explosive) Limits. In the case of gases or
vapors that form flammable mixtures with air, oxygen, or other
oxidizers, such as chlorine and nitrous oxide, there is a mini-
mum concentration of the material below which propagation
of flame does not occur. Similarly, there is a maximum concen-
tration above which propagation of flame does not occur.
These boundary mixtures, which, if ignited, will just propagate
flame, are known as the “lower and upper flammable or explo-
sive limits” and are usually expressed as percent by volume
of the material in air (or other oxidant). In popular terms, a
mixture below the lower flammable limit (LFL) is too “lean”
to burn, while a mixture above the upper flammable limit
(UFL) is too “rich” to burn.

The values for the flammable limits given in this manual
are based on atmospheric temperatures and pressures, unless
otherwise indicated. There will be considerable variation in
flammable limits at temperatures and pressures above or below
ambient. The general effect of an increase in temperature or
pressure is to decrease the lower limit and to increase the

upper limit, i.e., broaden the range between the two limits.
A decrease in the temperature or pressure has the opposite
effect. In most cases, the values given in this manual represent
the concentration limits over which hotflame ignitions have
been observed. If cool-flame ignitions are considered, wider
flammable ranges are observed.

Research has shown that flammability limits are not a funda-
mental combustion property, but depend on many variables,
including the surface-to-volume ratio of the test vessel, the
direction of air flow, and the velocity of air flow. In some
experiments conducted at laminar flow velocities, the upper
limit increased with increasing flow velocity, reached a maxi-
mum that was independent of the diameter of the test vessel,
then decreased as flow became turbulent. The lower limit has
been unaffected by air flow rate.

ASTM E681 is the current test method for determining
flammable limits. However, much of the data were obtained
in small diameter tubes with ignition at the bottom so that
flame propagation was upward. For most hydrocarbons, this
method is appropriate. However, for highly oxygenated, ami-
nated, or halogenated materials, larger diameter equipment
is required to avoid quenching of the flame. Larger diameter
test equipment or more energetic ignition sources may better
reflect real world burning conditions.

The terms “flammable limits” and “explosive limits” are
interchangeable.

The range of concentration between the lower flammable
limit and the upper flammable limit is known as the “flamma-
ble range,” also referred to and synonymous with “explosive
range.” All concentrations of a gas or vapor in air that lie
between the flammable limits are ignitible.

1-3.6 Specific Gravity (Relative Density). The specific grav-
ity of a substance is the ratio of the weight of that substance
to the weight of an equal volume of another substance. In
this manual, the other substance is water. The values given in
this manual for specific gravity are rounded to the nearest
tenth. For materials whose specific gravity is from 0.95 to 1.0,
the value isshown as 1.0 — . For materials whose specific gravity
is from 1.0 to 1.05, the value is given as 1.0 +. In a few cases,
such as fuel oils, where the percentage composition of the
substance varies, specific gravity is given as less than (<) or
greater than (>) 1.

1-3.7 Vapor Density. The vapor density of a substance is the
ratio of the weight of a volume of pure vapor or gas (no air
present) to an equal volume of dry air at the same temperature
and pressure. It is calculated as the ratio of the molecular
weight of the substance to the molecular weight of air, 29. A
vapor density of less than 1 indicates that the substance is
lighter than air and will tend to rise in a relatively calm atmo-
sphere. A vapor density of greater than 1 indicates that the
substance is heavier than air and may travel along grade level
for a considerable distance to a source of ignition and flash
back, assuming the gas or vapor is flammable.

1-3.8 Boiling Point. The boiling point of each liquid is given
at a pressure of 14.7 psia (760 mm Hg). Where an accurate
boiling point is not available for a specific entry or where a
specific entry is actually a mixture of components and does
not have a constant boiling point, the boiling point given is
the 10 percent distillation point as determined by ASTM D86,
Standard Method of Test for Distillation of Petroleum Producs.

1-3.9 Melting Point. Melting pointsare reported in this man-
ual for most materials that melt at 70°F (21°C) or higher.



325-6

FIRE HAZARD PROPERTIES OF FLAMMABLE LIQUIDS, GASES, AND VOLATILE SOLIDS

However, the melting point is not available for some of these
materials.

1-3.10 Water Solubility. Water solubility data are reported
only for those materials for which reliable information is avail-
able, because of the lack of uniformity with which water solubil-
ity data are reported in the literature and because of the
conflicting statements that sometimes accompany these data.
Where such data is reported in this manual, “No” indicates
that the material’s solubility is less than 10 grams per 100
milliliters (ml) of water; “Slight” indicates solubility is between
10 and 24 grams per 100 ml of water; “Yes” indicates solubility
of 25 or more grams per 100 ml of water.

“No,” “Very Slight,” “Slight,” and “Yes” are sometimes
used without definition in the literature to describe water
solubility. In those cases where doubt exists as to a material’s
solubility in water, tests should be conducted.

Information on the degree to which a material is soluble in
water is useful in determining effective extinguishing methods
and agents. For example, alcohol-resistant fire fighting foams
are usually recommended for water-soluble flammable and
combustible liquids. Also, fires involving water-soluble liquids
can be extinguished by dilution with water, although this
method is not commonly used because of the amount of
water needed to dilute most flammable liquids to the point
of noncombustibility and because of the danger of frothing
if the liquid is heated to the boiling point of water, 212°F
(100°C).

1-4 Extinguishing Methods.

1-4.1 General. The extinguishing methods commonly used
for fires involving flammable liquids are suitable for use on
fires involving most of the materials listed in this manual.
Carbon dioxide, dry chemical, foam, and vaporizing liquid
extinguishing agents have all been found to be suitable for
use on flammable liquid fires of moderate size, such as in dip
tanks or small spills of no appreciable depth. The following
comments apply to other extinguishing methods that have
been found effective for the control or extinguishment of
some flammable liquids fires.

Water spray or fog can be particularly effective on fires
involving flammable liquids and volatile solids whose flash
points exceed 100°F (37.8°C). However, with liquids whose
flash points exceed 212°F (100°C), frothing may occur. For
information on the installation of water spray protection for
flammable and combustible liquids, see NFPA 15, Standard for
Water Spray Fixed Systems for Fire Protection.

Automatic sprinklers are similar to water spray systems in
extinguishing effectiveness. Their principal value is in ab-
sorbing the heat from the fire and keeping the surroundings
cool until the flammable liquids fire either burns out or is
extinguished by other means. Automatic sprinklers have a
good record of fire control in garages, in paint and oil rooms,
and in storage areas where liquids are kept in closed contain-
ers. In some industries that use water-soluble liquids, such as
the distilled spirits industry, sprinkler systems have been used
to achieve protection and extinguishment with excellent re-
sults. Where automatic sprinklers are used to protect open
tanks, overflow drains are necessary to prevent sprinkler dis-
charge from overflowing the tank and spreading burning liq-
uid to other parts of the property. For further information on
automatic sprinklers, see NFPA 13, Standard for the Installation of
Sprinkler Systems.

Hose streams, both solid and straight streams, are fre-
quently used to cool tanks, containers, and equipment from

the heat of an exposing fire. They are also used for washing
burning spills away from areas where the burning liquid could
ignite other material. However, hose streams may also spread
and extend the spill fire, if improperly used. Also, hose streams
applied to open containers of burning liquid will only serve
to spread the fire, either by splashing the burning liquid out
of the container or by causing frothing of the liquid.

Use of automatic-closing covers on open tanks or equip-
ment containing flammable or combustible liquid is also effec-
tive in fire control and extinguishment. The covers should be
operated by a fusible link, with a manual override. Such covers
are suitable for any size tank except where objects being
dipped or conveyor systems may prevent tight closing of the
cover.

1-4.2 Selecting an Extinguishing Method. The selection of
the extinguishing method used should be made with some
degree of caution. Flowing fires, such as may be caused by a
leaking overhead pipe, with burning liquid on the ground,
are always difficult to extinguish. The amount of extinguishing
agent and its rate and method of application must be carefully
chosen in relation to the size and type of fire anticipated
and may call for special engineering judgment. The use of
approved extinguishing equipment is also a major consider-
ation.

The chemical and physical properties of the material in-
volved will also affect the choice of extinguishing method and
agent. Standard fire fighting foam cannot be used on fires
involving water-soluble flammable liquids; the liquid destroys
the foam blanket. Those properties that affect extinguishment
were taken into consideration when selecting the methods
given for each material in the column headed “Extinguishing
Methods.” The following information describes the properties
of the material that dictate the numerically designated entries
in this column.

1. Water May Be Ineffective. This precaution applies to materi-
als that have a flash point below 100°F (37.8°C). Obviously,
the lower the flash point, the less effective the water will be.
However, watér can be used on low-flash point liquids when
applied as a spray to absorb heat and to protect exposed
material of structures. Much of the effectiveness of using water
spray, particularly from hose lines, will depend on the method
of application. With proper selection of nozzles, even gasoline
spill fires can be extinguished when several coordinated hose
streams are used to sweep the flames from the surface of the
burning liquid. Water has also been used to extinguish fires
involving water-soluble flammable liquids by cooling and dilut-
ing the liquid. The distilled spirits industry has been especially
successful in using water to control and extinguish fires of
this type.

Thus, the phrase “water may be ineffective” indicates that,
although water can be used to cool and protect exposed mate-
rial, water may not be capable of extinguishing the fire unless
used under favorable conditions by experienced fire fighters
trained in fighting all types of flammable liquids fires.

2. Water or Foam May Cause Frothing. This statement applies
to liquids having flash points above 212°F (100°C) and is in-
cluded only as a precaution. It does not indicate that water
or fire fighting foam should not be used. The frothing may
be violent and could endanger any fire fighters located too
close to the burning liquid, particularly when solid streams
of water are directed onto the hot, burning liquid. On the
other hand, a carefully applied water spray has frequently
been used to achieve extinguishment by deliberately causing
frothing only on the surface of the liquid; the foaming action
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blankets the surface of the liquid and extinguishes the fire by
excluding oxygen. This tactic is especially successful with high
viscosity liquids. For example, certain asphalts have a low-flash
point solvent added for fluidity, but because of the relatively
high viscosity, frothing action is able to achieve fire control
and extinguishment.

3. Walter May Be Used to Blanket Fire. This statement is applica-
ble to those liquids that have a specific gravity of 1.1 or greater
and are not water-soluble. However, the water must be gently
applied to the surface of the liquid, preferably with a fine
spray or fog nozzle.

4. Water May Be Ineffective, Except as a Blanket. This statement
is used as a warning for liquids whose flash points are below
100°F (37.8°C) and applies only to those liquids that have a
specific gravity of 1.1 or greater and are not water-soluble.
Here again, the water must be gently applied to the surface
of the liquid.

5. Alcohol Foam. Alcohol-resistant fire fighting foam is rec-
ommended for use on all water-soluble liquids or polar solvent-
type liquids, except for those that are only “very slightly”
soluble. Certain judgment factors are introduced, however,
since ordinary fire fighting foam may be used on some liquids
that are only “slightly” soluble, particularly if the foam is
applied at higher-than-normal application rates. Conversely,
some flammable liquids, such as the higher molecular weight
alcohols and amines, will destroy alcohol-resistant foams, even
when applied at very high rates. Foams should not be used
on water-reactive materials.

Some recently developed alcohol-resistant foams have been
listed for use on both polar and nonpolar liquids. These
“multipurpose” foams are suitable for use on nearly all flam-
mable liquids (except those that are waterreactive) and are
preferred for flammable liquid fires because they greatly mini-
mize the problems of foam selection. Fire fighting foam suppli-
ers should be consulted for recommendations regarding types
of foam and application rates.

6. Stop Flow of Gas. For fires involving flammable gases, the
best procedure is to stop the flow of the gas before attempting
extinguishment of the fire. To extinguish 'the fire while
allowing continued flow of the gas is extremely dangerous;
an explosive cloud of gas/air mixture may be created that, if
ignited, may cause far more damage than the original fire.
Extinguishing the flame using carbon dioxide or dry chemical
may be desirable to allow immediate access to valves to shut
off the flow of gas, but this must be done carefully. In many
cases, it will be preferable to allow continued burning, while
protecting exposures with water spray, until the flow of gas
can be stopped.

1-5 Suggested Hazard Identification.

1-5.1 The increased use of chemicals, many of which intro-
duced hazards other than flammability, led to the need for a
simple hazard identification system that could be immediately
recognized by emergency response personnel. This need led
to the development of the NFPA 704 Hazard Identification
System, otherwise known as the NFPA 704 diamond. This
system is completely described in NFPA 704, Standard System
Jor the Identification of the Hazards of Malerials for Emergency Re-
sponse. The system provides simple, readily recognized, and
easily understood markings that give, at a glance, a general
idea of the inherent hazards of the material and the order of
severity of these hazards, as they relate to fire protection,
exposure, and control. The system’s objectives are to provide
an appropriate alert signal and on-the-spot information to

safeguard the lives of both public and private emergency re-
sponse personnel. The system also assists in planning for effec-
tive fire fighting operations and may be used by plant design
engineers and plant protection and safety personnel.

The system identifies the hazards of a material in terms of
three categories: “‘Health,” “Flammability,” and “Instability.”
It indicates the order of severity of these hazards by means of
a numerical rating of 0, indicating no special hazard, to 4,
indicating extreme hazard. The three hazard categories were
selected after studying about 35 inherent and environmental
hazards of materials that could affect fire fighting operations.
The five degrees of hazard were decided upon as necessary
to give the required information. Finally, the system had to
be relatively simple and readily understood.

While the system is basically simple in application, the haz-
ard evaluation required for the use of the system in a specific
location must be made by experienced, technically competent
persons. Their judgment must be based on factors that encom-
pass a knowledge of the inherent hazards of different materi-
als, including the extent of change in behavior to be
anticipated under conditions of fire exposure and control.

1-5.2 Degrees of Hazard. The columns under “Suggested
Hazard Identification” in this manual give the NFPA 704 sever-
ity ratings for each of the hazard categories for which informa-
tion was available. Blank spaces indicate that sufficient
information was not available for a severity rating to be as-
signed. It should be understood that the assignment of the
ratings is based on judgment and that extenuating circum-
stances in plants and processes may dictate a change in any
individual rating.

The following commentary on the degrees of hazard are
an interpretation of the information contained in NFPA 704,
Standard System for the Identification of the Hazards of Materials
for Emergency Response, and are specifically related to fire fight-
ing. See NFPA 704, contained in this Guide, for more detailed
information.

Note: . All materials contained in this guide have not yet
been rated using the new definitions appearing in the 2000
edition of NFPA 704.

1-5.3 Health Hazard Rating. In general, the health hazard
in fire fighting is that of a single exposure that may vary from
a few seconds to as much as an hour. The physical exertion
demanded in fire fighting operations or other emergencies
may be expected to intensify the effects of any exposure. Only
hazards arising out of the inherent properties of the material
are considered. The following information is a brief summary
based on the information in NFPA 704 and relates to the
protective equipment normally available to fire fighters.

4 Materials that, on very short exposure, could cause death
or major residual injury, including those that are too dan-
gerous to be approached without specialized protective
equipment. A few whiffs of the vapor or gas can cause
death, or contact with the vapor or liquid may be fatal, if
it penetrates the fire fighter’s normal protective gear. The
normal full protective clothing and breathing apparatus
available to the typical fire fighter will not provide adequate
protection against inhalation or skin contact with these
materials.

3 Materials that, on short exposure, could cause serious tem-
porary or residual injury, including those requiring protec-
tion from all bodily contact. Fire fighters may ente