
































































































































 

 B-3/B-4 

Table B-2.  Chemical and Physical Properties of Industrial Chemicals of Concern 

 

Chemical Name 
Phosgene (CG) 

Carbonyl Chloride Chloropicrin (PS) Cyanogen Chloride (CK) 
Chloroform, 

Trichloromethane Benzonitrile (GA Simulant) 

Ethyl Malonate (GA 
Simulant) (Diethyl 

malonate) 

Ethyl Heptanoate (Ethyl 
Oenanthate; heptanoic acid 

ethyl ester; ethyl 
n-heptoate; oenanthic 

ether; congnac oil, 
synthetic; oil of grapes) 

Short Name Phosgene (CG) Chloropicrin (PS) Cyanogen Chloride (CK) Chloroform Benzonitrile (GA Simulant) Ethyl Malonate (GA 
Simulant) 

Ethyl Malonate (GA 
Simulant) 

Chemical Formula CCl2O Cl3CNO2 CClN CHCl3 C7H5N C7H12O4 C9H18O2 
Molecular Weight 98.92 164.38 61.48 119.4 103.12 160.17 158.24 gram/mole 
Physical State Colorless gas at room 

temperature 
Slightly oily liquid Colorless liquid Colorless liquid Liquid, odor of volatile oil of 

almond 
Colorless liquid with sweet 
ester odor 

Colorless liquid 

Vapor Density (relative to 
air) 

3.4 5.6 2.1 4.13 3.6 5.52 N/A 

Liquid Density 1.37 g/mL at 20°C 1.66 g/mL at 20°C 1.186 g/mL at 20°C 1.47 g/mL at 20°C 1.010 g/mL at 15°C 1.055 g/mL 0.863 g/mL at 25°C 
Solid Density N/A N/A N/A N/A N/A N/A N/A 
Normal Freezing Point -128°C -69.2°C -6.9°C  -63.5°C -12.75°C -50°C -66°C 

Boiling Point 7.6°C 112°C 13.8°C 61.2°C 188 to 191°C 199°C 189°C 
Vapor Pressure 1,400 mm Hg at 25°C 

1,173 mm Hg at 20°C 
18.3 mm Hg at 20°C 1,000 mm Hg at 25°C 159 mm Hg at 20°C 1 mm Hg at 20°C 1 mm Hg at 40°C N/A 

Volatility 4,300,000 mg/m3 at 7.6°C 165,000 mg/m3 at 20°C 6,132,000 mg/m3   

at  25°C 
100% at 20°C N/A N/A N/A 

Viscosity 0.27 centistokes at  0°C N/A N/A N/A 1.054 centistokes  
at 100°F 

N/A 0.0111 g/cm/sec at 25°C 

Solubility Very slight solubility in 
water and decomposed by 
it.  Freely soluble in 
benzene, toluene, glacial 
acetic acid, and most 
organic solvents. 

Insoluble in water.  Soluble 
in organic solvents, liquid 
organophosphorus 
compounds, mustards, 
phosgene, diphosgene, 
and Cl2. 

Soluble in water 
(6.9 g/100 g H2O at 20°C), 
alcohol, and ether.  Many 
mixtures with organic 
solvents are unstable. 

0.79 g/100 g H2O at 20°C.  
Miscible with alcohol, 
benzene, ether, carbon 
tetrachloride, carbon 
disulfide, and oils. 

1 g/100 g H2O at  100°C.  
Miscible with common 
organic solvents. 

1 g/50 mL H2O, miscible 
with alcohol and ether. 

Insoluble in water.  Miscible 
with alcohol, ether, 
chloroform. 

Heat of Combustion 41.8 kcal/mole N/A N/A  N/A N/A N/A N/A 
Latent Heat of Vaporization 59 cal/g 57.3 cal/g 103 cal/g N/A N/A N/A N/A 
Latent Heat of Fusion N/A N/A 41.8 cal/g N/A N/A  N/A N/A 
Special Properties Decomposes at 800°C.  

Reacts with water to form 
HCl and CO. 

 Polymerizes in water; 
decomposes above 100°C.  
CK will stand for 30 days at 
65°C without excessive 
decomposition; 
polymerizes between 
40 and 60 days to form 
CNCl3, a solid.  May 
explode. 

Pure chloroform is light 
sensitive and is usually 
stabilized with 0.75% 
ethanol. 
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Chemical Name 
Phosgene (CG) 

Carbonyl Chloride Chloropicrin (PS) Cyanogen Chloride (CK) 
Chloroform, 

Trichloromethane Benzonitrile (GA Simulant) 

Ethyl Malonate (GA 
Simulant) (Diethyl 

malonate) 

Ethyl Heptanoate (Ethyl 
Oenanthate; heptanoic acid 

ethyl ester; ethyl 
n-heptoate; oenanthic 

ether; congnac oil, 
synthetic; oil of grapes) 

Flash Point Does not flash Not flammable, but with 
strong ignition-heated 
material in confinement will 
detonate 

Does not flash Nonflammable 71°C 100°C 66°C (151°F) 

DOT Classification Poison A Poison A Poison A Poison A Poison Not Regulated N/A 
Corrosivity Not corrosive when dry, no 

appreciable corrosion of 
steel.  Extremely corrosive 
in presence of moisture. 

If dry, has little or no effect 
on metals 

Not corrosive, will 
polymerize to form solid 
cyanuric chloride which is 
corrosive 

Chemically active with 
metals such as aluminum 
or magnesium powder, 
sodium, and potassium 

N/A N/A N/A 

Decontaminants Water followed by 10% 
solution of caustic soda or 
sodium carbonate 

Large amounts of water or 
rinse with 5% solution of 
bisulfite 

Aeration, NaOH solution Sand, diatomaceous earth, 
and kitty litter are used as 
absorbent material 

Sand, diatomaceous earth, 
and kitty litter are used as 
absorbent material 

Sand, diatomaceous earth, 
and kitty litter are used as 
absorbent material 

Large amounts of water 

Stabilizers Commonly Used Stable when dry  Lab sample - 5% 
anhydrous, powdered 
TSPP; propylene oxide; or 
AsCl3 

0.75% Ethanol    

 
Notes: 
 
cal/g = calorie per gram 
DOT = Department of Transportation 
DS2 = decontaminating solution number 2 
g = gram 
g/cm3 = gram per cubic centimeter 
g/mL = gram per milliliter 
kcal = kilocalorie 
mg/m3 = milligram per cubic meter 
mm Hg = millimeters of mercury 
N/A = not available 
NaOH = sodium hydroxide 
TSPP = tetrasodium pyrophosphate 
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ANNEX C 

MATERIAL SAFETY DATA SHEETS 

 

 

The following pages provide examples of Material Safety Data Sheets (MSDSs) for the 

chemical agents discussed in this document.  Preference was given to Department of 

Army data sheets prepared by Edgewood Chemical Biological Center (ECBC) [formerly 

Edgewood Research, Development and Engineering Center (ERDEC)]. 

 

Distilled Mustard (HD) - Edgewood Research, Development and Engineering Center, 

28 September 1999. 

 

Levinstein Mustard (H) - Department of the Army, Special Report EO-SR-74001, 

Chemical Agent Data Sheets, Volume 1, pp. 29 through 31, December 1974. 

 

Lewisite (L) - Edgewood Research, Development and Engineering Center, 

4 October 1999. 

 

Nitrogen Mustard (HN-1) - Edgewood Research, Development and Engineering 

Center, 12 January 1990. 

 

Sarin (GB) - Edgewood Research, Development and Engineering Center, 

29 September 1999. 

 

Chloroform - Mallinckrodt Inc., 1 January 1987. 

 

Phosgene (CG) - Liquid Air Corporation, 1 January 1987. 

 

Cyanogen Chloride (CK) - Atomergic Chemetals Corporation, 30 June 1987. 

 

Chloropicrin (PS) - U.S. Department of Health and Human Services, September 1978.
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GA-simulant: Benzonitrile - Aldrich Chemical, 8 January 1992. 

Diethyl Malonate - Fluka Chemical Corp., 2 June 1994. 

Ethyl Heptanoate - Aldrich Chemical, 9 May 1995.  

 




























































