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hydrocarbon derivatives (see Hydrocarbon 
derivatives) 

propylene, 190 
flammability 

hexene, 258 
pentadiene and hexadiene, 258 
pentene, 258 

Alkynes 
compressed gases, 191 
flammability, 259 

Aluminum 
alkyls, 312 
compounds, 72 
flammability, 73 
health hazards, 73 
history, 71 
isotopes, 72 
molten, 455-456 
phosphide, 312-313 
properties, 71 
reactions, 72-73 
sources, 72 
uses, 72 

Amines 
flammability 

butylamine, 266-267 
isopropylamine, 267 
propylamine, 266 

toxicity, 363 
Ammonium nitrate fertilizer, 335-336 
Ammonium picrate, 306 
Ammonium salts, 125-126 
Aniline toxicity, 363 
Animal venoms, 409 
Anthrax spores, 396-397 
Argentine hemorrhagic 

fever (AHF), 407 
Argon 

chemical hazards, 105 
compounds, 105 
health hazards, 105 
history, 105 
isotopes, 105 
properties, 104-105 

A 

Index 

Acrolein toxicity, 365-366 
Acrylonitrile, 289 
Alcohol 

ethyl alcohol 
BLEVE, 276-277 
as fire fighter, 273-274 
flash point, 274 
fuel, 272 
ignition temperature, 273 
polarity, 273 
properties, 272 
storage, 275 

functional group, 271 
isopropyl alcohol, 278, 279 
methyl alcohol, 271-272 
n-butyl alcohol, 277-279 
physical characteristics, 271 
polarity, 271 
propyl alcohol, 277, 278 
toxicity, 364-365 

Aldehydes 
flammability 

acetaldehyde, 283-284 
butyraldehyde, 285 
functional group, 283 
properties, 283 
propionaldehyde, 283-284 

toxicity, 365-366 
Alkanes 

compressed gases, 185-186 
flammability 

cyclohexane, 255-256 
decane, 257 
heptane, 256 
hexane, 255-256 
mixtures, 257-258 
octane and nonane, 256-257 
pentane, 255 

Alkenes,188-190 
compressed gases 

butadiene, 189-190 
ethylene, 189-190 
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reactions, 105
 
sources, 105
 
uses, 105
 

Arsenic
 
compounds, 83-84
 
flammability, 84
 
health hazards, 84
 
history, 83
 
isotopes, 84
 
properties, 82-83
 
reactions, 84
 
sources, 83
 
toxicity, 358-359
 
uses, 84
 

Asphyxiation, 32, 79-80
 
acetylene, 190
 
carbon monoxide, 221
 

Atom
 
characteristics, 112
 
components, 112
 
empirical formulae, 113-115
 

Atomic number, 26-28
 
Awareness-level responders, 17
 

B 

Bacterial toxins, 409
 
anthrax spores, 396-397
 
Brucella (brucellosis), 401
 
Cholera (Vibrio cholerae), 400
 
Glanders, Burkholderia, 403-404
 
inhalation exposure, 397-398
 
Plague (Yersinia pestis), 398-399
 
Q fever (Coxiella burnetii), 401
 
Rickettsia, 403
 
Salmonella spp. (Salmonellosis), 402-403
 
Tularemia (Francisella tularensis), 399-400
 

Barium
 
compounds, 49
 
fire hazard, 49-50
 
health hazard, 50
 
history, 49
 
isotopes, 49
 
properties, 48
 
reactions, 49
 
sources, 49
 
uses, 49
 

Barium azide, 304-305
 
Barium peroxide, 331
 
Benzene
 

flammability, 259-262
 
structure, 259
 

Beryllium
 
compounds, 43-44
 
flammability, 44
 
health,44
 
history, 43
 
isotopes, 44
 
properties, 43
 

reactions, 44
 
sources, 43
 
uses, 44
 

Binary acids, 128
 
Binary nonsalts, 126-127
 
Binary salts
 

binary/metal oxide, 122
 
chemical reactions, 121
 
hazards, 121
 
hydroxide salts, 123
 
lithium chloride, 122
 
peroxides, 122-123
 
phosphine, 122
 

Blister agents, see Mustard agents 
Blood agents (cyanogens)
 

cyanogen chloride, 389-390
 
in foods, 388
 
hydrogen cyanide, 388-389
 

Boron
 
compounds, 70
 
flammability, 71
 
health hazards, 71
 
history, 69
 
isotopes, 70
 
properties, 69
 
reactions, 70
 
sources, 69-70
 
uses, 70
 

Botulinum toxin, 410-411
 
Bromine
 

chemical hazards, 96-97
 
compounds, 96
 
flammability, 96
 
health hazards, 96
 
history, 95
 
isotopes, 96
 
properties, 95
 
reactions, 96
 
sources, 96
 
uses,96
 

Brucella (brucellosis), 401
 
Bubble detector, 426
 
Butylamine, 266-267
 
Butyl ether, 269
 

c 
Calcium
 

compounds, 47
 
fire hazard, 48
 
health hazard, 48
 
history, 47
 
isotopes, 47
 
properties, 46-47
 
reactions, 47-48
 
sources, 47
 
uses, 47
 

Calcium carbide, 301, 317, 319
 
Calcium phosphide toxicity, 359-360
 

Index 

Camphor, 304-305
 
Carbon
 

compounds, 74
 
flammability, 75
 
health hazards, 75
 
history, 74
 
isotopes, 75
 
properties, 73-74
 
reactions, 75
 
sources, 74
 
uses, 75
 

Carbon-14,422
 
Carbon tetrachloride, 251
 
Carbon tetrachloride fire-E
 
Charcoal briquettes, 311
 
Chemical characteristic lis
 
Chemical explosion, 138
 

components, 142
 
deflagration, 146
 
detonation, 145
 
explosives, 142-144
 
high and low explosive
 

Chemical firefighting foarr 
Chemical Transportation E 

(CHEMTREC), 3
 
Chile saltpeter, 329
 
Chlorine
 

compounds, 94
 
flammability, 95
 
health hazards, 95
 
history, 94
 
isotopes, 94
 
oxidizers, 325-326
 
properties, 93-94
 
reactions, 94-95
 
sources, 94
 
uses, 94
 

Choking agents (lung-dam
 
diphosgene, 390
 
phosgene, 390-391
 

Cholera, 400
 
Chromium
 

air and water reactions,
 
compounds, 52-53
 
flammability, 53
 
health hazards, 54
 
history, 52
 
properties, 52
 
sources, 52
 
uses, 53
 

Clandestine drug labs, 413­

Clean Air Act (CAA), 6
 
Cobalt
 

compounds, 58-59
 
flammability, 59
 
health hazards, 59
 
history, 58
 
isotopes, 59
 
properties, 58
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reactions, 105
 
sources, 105
 
uses, 105
 

Arsenic
 
compounds, 83-84
 
flammability, 84
 
health hazards, 84
 
history, 83
 
isotopes, 84
 
properties, 82-83
 
reactions, 84
 
sources, 83
 
toxicity, 358-359
 
uses, 84
 

Asphyxiation, 32, 79-80
 
acetylene, 190
 
carbon monoxide, 221
 

Atom
 
characteristics, 112
 
components, 112
 
empirical formulae, 113-115
 

Atomic number, 26-28
 
Awareness-level responders, 17
 

B 

Bacterial toxins, 409
 
anthrax spores, 396-397
 
Brucella (brucellosis), 401
 
Cholera (Vibrio choleme), 400
 
Glanders, Burkholderia, 403-404
 
inhalation exposure, 397-398
 
Plague (Yersinia pestis), 398-399
 
Q fever (Coxiella burnetii), 401
 
Rickettsia, 403
 
Salmonella spp. (Salmonellosis), 402-403
 
Tularemia (Francisella tularensis), 399-400
 

Barium
 
compounds, 49
 
fire hazard, 49-50
 
health hazard, 50
 
history, 49
 
isotopes, 49
 
properties, 48
 
reactions, 49
 
sources, 49
 
uses,49
 

Barium azide, 304-305
 
Barium peroxide, 331
 
Benzene
 

flammability, 259-262
 
structure, 259
 

Beryllium
 
compounds, 43-44
 
flammability, 44
 
health,44
 
history, 43
 
isotopes, 44
 
properties, 43
 

Index Index 

reactions, 44
 Camphor, 304-305
 
sources, 43
 Carbon 
uses, 44
 compounds, 74
 

Binary acids, 128
 flammability, 75
 
Binary nonsalts, 126-127
 health hazards, 75
 
Binary salts history, 74
 

binary/metal oxide, 122
 isotopes, 75
 
chemical reactions, 121
 properties, 73-74
 
hazards, 121
 reac tions, 75
 
hydroxide salts, 123
 sources, 74
 
lithium chloride, 122
 uses, 75
 
peroxides, 122-123
 Carbon-14,422 
phosphine, 122
 Carbon tetrachloride, 251
 

Blister agents, see Mustard agents Carbon tetrachloride fire-l 
Blood agents (cyanogens) Charcoal briquettes, 311
 

cyanogen chloride, 389-390
 Chemical characteristic lu 
in foods, 388
 Chemical explosion, 138
 
hydrogen cyanide, 388-389
 components, 142
 

Boron deflagration, 146
 
compounds, 70
 detonation, 145
 
flammability, 71
 explosives, 142-144
 
health hazards, 71
 high and low explosiVE 
history, 69
 Chemical firefighting foaD 
isotopes, 70
 Chemical Transportation 1
 
properties, 69
 (CHEMTREC), 3
 
reactions, 70
 Chile saltpeter, 329
 
sources, 69-70
 Chlorine 
uses, 70
 compounds, 94
 

Botulinum toxin, 410-411
 flammability, 95
 
Bromine health hazards, 95
 

chemical hazards, 96-97
 history, 94
 
compounds, 96
 isotopes, 94
 
flammability, 96
 oxidizers, 325-326
 
health hazards, 96
 properties, 93-94
 
history, 95
 reactions, 94-95
 
isotopes, 96
 sources, 94
 
properties, 95
 uses, 94
 
reactions, 96
 Choking agents (lung-dan 
sources, 96
 diphosgene, 390
 
uses, 96
 phosgene, 390-391
 

Brucella (brucellosis), 401
 Cholera, 400
 
Bubble detector, 426
 Chromium 
Butylamine, 266-267
 air and water reaction~ 
Butyl ether, 269
 compounds, 52-53
 

flammability, 53
 
health hazards, 54
c 
history, 52
 

Calcium properties, 52
 
compounds, 47
 sources, 52
 
fire hazard, 48
 uses, 53
 
health hazard, 48
 Clandestine drug labs, 41; 
history, 47
 Clean Air Act (CAA), 6
 
isotopes, 47
 Cobalt 
properties, 46-47
 compounds, 58-59
 
reactions, 47-48
 flammability, 59
 
sources, 47
 health hazards, 59
 
uses,47 history, 58
 

Calcium carbide, 301, 317, 319
 isotopes, 59
 
Calcium phosphide toxicity, 359-360
 properties, 58
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agents 

,359-360 

Index 

Camphor, 304-305
 
Carbon
 

compounds, 74
 
flammability, 75
 
health hazards, 75
 
history, 74
 
isotopes, 75
 
properties, 73-74
 
reactions, 75
 
sources, 74
 
uses, 75
 

Carbon-14,422
 
Carbon tetrachloride, 251
 
Carbon tetrachloride fire-extinguishers, 251
 
Charcoal briquettes, 311
 
Chemical characteristic listings and incidents, 14
 
Chemical explosion, 138
 

components, 142
 
deflagration, 146
 
detonation, 145
 
explosives, 142-144
 
high and low explosives, 145-146
 

Chemical firefighting foams, 249
 
Chemical Transportation Emergency Center
 

(CHEMTREC), 315-316
 
Chile saltpeter, 329
 
Chlorine
 

compounds, 94
 
flammability, 95
 
health hazards, 95
 
history, 94
 
isotopes, 94
 
oxidizers, 325-326
 
properties, 93-94
 
reactions, 94-95
 
sources, 94
 
uses, 94
 

Choking agents (lung-damaging agents)
 
diphosgene, 390
 
phosgene, 390-391
 

Cholera, 400
 
Chromium
 

air and water reactions, 53
 
compounds, 52-53
 
flammability, 53
 
health hazards, 54
 
history, 52
 
properties, 52
 
sources, 52
 
uses, 53
 

Clandestine drug labs, 413-414
 
Clean Air Act (CAA), 6
 
Cobalt
 

compounds, 58-59
 
flammability, 59
 
health hazards, 59
 
history, 58
 
isotopes, 59
 
properties, 58
 

reactions, 59
 
sources, 58
 

Combustible liquids, 229-230
 
Comprehensive Environmental Response,
 

Compensation, and Liability Act 
(CERCLA),6 

Compressed gases
 
alkynes, 190-191
 
common alkenes
 

butadiene, 190
 
ethylene, 189-190
 
propylene, 190
 

common DOT class II, 177-178
 
container pressures, 177-178
 
critical temperature and pressure, 177, 179
 
cryogenic liquefied gases, 179
 
cylinders, 177-178
 
flammable gases
 

flammable range, 180
 
vapor density, 181-183
 

hydrocarbon
 
alkanes, 184-186
 
alkenes, 188-189
 
derivatives (see Hydrocarbon derivatives)
 
hydrocarbon prefixes, 183-185
 
isomers, 186-188
 

incidents
 
Albert City incident, 195
 
ammonia incidents, 218
 
city of Weyauwega, Wisconsin, 202
 
Crescent City, Illinois, 200-202
 
Dallas, Texas, 194
 
Delaware County, Pennsylvania, 218
 
Houston, 203-204
 
Kingman, Arizona, 195-198
 
Knouse Foods facility, Orrtanna,
 

Pennsylvania, 218-219
 
Shreveport, Louisiana, 218
 
Waverly, Tennessee, 198-200
 

liquefaction, 177
 
liquid-to-gas expansion ratio, 177, 179
 
MRI and NMR scanners (see Magnetic resonance
 

imaging (MRI) and nuclear magnetic 
resonance (NMR) scanners) 

nonflammable compressed gases
 
argon, 206
 
cryogenic liquids, 205-209
 
DOT definition, 205
 
helium, 206
 
krypton, 206
 
neon, 206
 
xenon, 206
 

poison gases (see Poison gases) 
Copper
 

compounds, 60
 
flammability, 61
 
health hazards, 61
 
history, 60
 
isotopes, 61
 

J.9 
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properties, 59-60
 
reactions, 61
 
sources, 60
 
uses, 60
 

Corrosives 
acids
 

inorganic (see Inorganic acids)
 
organic (see Organic acids)
 
pH scale, 438-439
 
strength and concentration, 437-438
 
types, 436
 

base, 439-440
 
dilution vs. neutralization, 448-450
 
incidents, 451
 
protective clothing, 436
 
splash protection, 436
 

Covalent bonding, 116-118
 
Cow pox virus, 406
 
Coxiella burnetii, 401
 
Cresol toxicity, 365
 
Cryogenic liquefied gases, 179
 
Cumene, 290-291
 
Cyanide
 

cyanogen chloride, 389-390
 
in food, 388
 
hydrogen cyanide, 388-389
 
salts, 125
 
toxicity, 363-364
 

Cyanogens
 
cyanogen chloride, 389-390
 
in foods, 388
 
hydrogen cyanide, 388-390
 

o 
Department of Transportation (DOT)
 

ERG,2-4
 
placards and labels, 2
 
United Nations (UN) hazard classes, 7-11
 

Dry-powder extinguishers, 250
 

E 

Elements
 
atomic number, 28
 
atomic weight, 28-29
 
components, 29
 
families of element, 29
 
group names, 30
 
hazmat elements (see Hazmat elements)
 
manmade elements, 27
 
periodic table, 26-28, 30-31
 
primary elements, 28
 
rare earth elements, 28
 
symbols, 27
 
transition elements, 28
 

Emergency Planning and Community Right-To­

Know Act (EPCRA), 5
 

Emergency response guidebook (ERG), 2-5
 

Index 

Ester 
flammability
 

carbon and oxygen atom, 285
 
esterification, 285
 
methyl acrylate, 287
 
methyl formate, 286-287
 
polarity, 285
 
properties, 285
 
vinyl acetate, 287
 

toxicity, 366
 
Ether
 

flammability
 
butyl ether, 269
 
ethylene oxide, 270
 
ethyl ether, 268
 
ethyl methyl ether, 268
 
isopropyl ether, 268-269
 
methyl tert-butyl ether, 269-270
 
peroxide formation, 267
 
propylene oxide, 270
 
storage, 267
 

hidden hazard, 342
 
incompatibility, 464, 466
 
peroxides, 342
 

Ethyl alcohol 
flammability
 

BLEVE, 276-277
 
fire fighter, 273-274
 
flash point, 273-274
 
fuel, 272
 
ignition temperature, 273-274
 
polarity, 273
 
properties, 272
 
storage, 275
 

teratogens, 352-353
 
Ethylene oxide, 270
 
Ethyl methyl ether, 268
 
Explosion
 

blast pressure, 146
 
categories, 136
 
chemical explosion (see Chemical explosion)
 
definition, 136
 
explosive
 

aliphatic explosive compounds, 149-151
 
black powder, 153-154
 
butadiene, 157
 
chemical oxidizers, 135
 
dynamite, 135
 
ethyl ether, 157
 
forbidden explosives, 145
 
homemade/terrorist (see
 

Homemade/terrorist 
explosives)
 

inorganic explosive compounds, 148-149
 
isopropyl ether, 157
 
metal azides, 149
 
methyl tert-butyl ether, 157
 
military explosives (see Military explosives)
 
peroXides, 135
 

Index 

potassium metal, 1
 
subclasses, 155-15/
 
trinitrobenzene, 1:
 
trinitrophenol, 153
 
trinitrotoluene, 15.
 

fire hazard, 148
 
fragmentation, 146
 
grain dust explosion, 1
 
hot water heater/boile
 
incidents
 

Kansas City, 163-11
 
Marshalls Creek, P
 

164-165
 
NTSB,155
 
Texas City, 158-163
 

mass explosion hazarc
 
minor blast hazard, 14
 
minor projection haza
 
nuclear explosion, 141
 
overpressure, 137-138
 
phases, 136-137
 
projection hazard, 148
 
shock-wave modificatil
 
thermal wave, 146
 
yield vs. order, 147-148
 

F 

Federal Insecticide, Fungil 
(FIFRA),369 

Flammable gases
 
range, 180
 
vapor density, 181-183
 

Flammable liquids
 
acrylonitrile, 289-290
 
alkenes
 

hexene,258
 
pentadiene and hex
 
pentene, 258
 

alkynes, 259
 
ambient temperatures,
 
animal and vegetable c
 

double bond breaka
 
hidden hazard, 246
 
linseed oil, 246-247
 
petroleum product!
 
spontaneous combt
 

aromatic hydrocarbon!
 
benzene, 259-262
 
metaxylene,26O
 
orthoxylene, 260
 
paraxylene, 261-262
 
styrene, 261-262
 
toluene, 259-260, 26
 
xylene, 260, 262
 

boiling point
 
altitude effect, 232
 
atmospheric pressu
 
branching, 237
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atom, 285
 

,273-274 

Chemical explosion) 

,145 
t (see 
orist 

compounds,148-149 

er,157 
(see Military explosives) 

Index 

potassium metal, 157
 
subclasses, 155-156
 
trinitrobenzene, 152
 
trinitrophenol, 153
 
trinitrotoluene, 152-153
 

fire hazard, 148
 
fragmentation, 146
 
grain dust explosion, 138-140
 
hot water heater/boiler explosions, 138
 
incidents
 

Kansas City, 163-166
 
Marshalls Creek, Pennsylvania,
 

164-165
 
NTSB,155
 
Texas City, 158-163
 

mass explosion hazard, 148
 
minor blast hazard, 148
 
minor projection hazard, 148
 
nuclear explosion, 141
 
overpressure, 137-138
 
phases, 136-137
 
projection hazard, 148
 
shock-wave modification, 147
 
thermal wave, 146
 
yield vs. order, 147-148
 

F 

Federal Insecticide, Fungicide, and Rodenticide Act
 
(FIFRA), 369
 

Flammable gases
 
range, 180
 
vapor density, 181-183
 

Flammable liquids
 
acrylonitrile, 289-290
 
alkenes
 

hexene,258
 
pentadiene and hexadiene, 258
 
pentene, 258
 

alkynes, 259
 
ambient temperatures, 229-230
 
animal and vegetable oils
 

double bond breakage, 247
 
hidden hazard, 246
 
linseed oil, 246-247
 
petroleum products, 248
 
spontaneous combustion, 248
 

aromatic hydrocarbons
 
benzene, 259-262
 
metaxylene,260
 
orthoxylene, 260
 
paraxylene,261-262
 
styrene, 261-262
 
toluene, 259-260, 262
 
xylene, 260, 262
 

boiling point
 
altitude effect, 232
 
atmospheric pressure, 232-233
 
branching, 237
 

molecular weight, 233
 
polarity, 233-237
 

carbon disulfide, 290
 
characteristics, 229
 
classification, 229-230
 
cumene, 290
 
cyclic alkanes
 

cyclohexane, 255-256
 
decane,257
 
heptane, 256
 
hexane, 255-256
 
mixtures, 257-258
 
octane and nonane, 256-257
 
pentane, 255
 

DOT hazard, 229
 
ethyl benzene,290-291
 
fire-extinguishing agents
 

carbon tetrachloride, 251
 
chemical firefighting foams, 249
 
dry-powder, 250-251
 
fire tetrahedron, 248-249
 
fire triangle, 248-249
 
mechanical firefighting foams, 249
 
soda-acid, 251-252
 

flammable range
 
definition, 240
 
hydrocarbons and hydrocarbon derivatives,
 

241-242
 
lower explosive limit, 240
 
upper explosive limit, 240
 

flash point, 238
 
hydrocarbon, 252-253
 
hydrocarbon derivatives, 262-263
 

alcohol (see Alcohol)
 
aldehydes, 283-285
 
alkane, 263
 
alkyl halide, 264-266
 
amine, 266-267
 
double bonds, 264
 
ester, 285-288
 
ether, 267-271
 
isomers, 279-281
 
ketone, 281-283
 
organic acids, 288-289
 
sulfur compounds, 287
 
vinyl and acryl radical, 264
 

ignition temperature, 240
 
boiling/flash point, 240
 
combustible materials, 239
 
cooking oil, 239
 
definition, 238
 
external ignition, 238
 
external-internal ignition, 238-239
 
spontaneous ignition, 239
 

incidents
 
Gulf Oil Refinery Fire in Philadelphia, 294-298
 
Kansas City Fire Department history,
 

292-294
 
MC 306 gasoline tanker truck, 298
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isomers and branching
 
isobutane, 254-255
 
isomerization, 254
 
pentane, 253-254
 
straight-chained hydrocarbon, 253
 

polymerization and plastics, 244-246
 
specific gravity,244-245
 
temperature effect
 

Fahrenheit and centigrade (Celsius) scales,
 
230-231
 

Kelvin scale, 232
 
uses, 230
 
vapor content, 243
 
vapor density, 243-244
 
vapor pressure, 242
 

Flammable solids
 
binary phosphide salts, 301
 
calcium carbide, 301
 
definition, 302
 
flammable particles and dusts, 307-309
 
flash-point solids/sublimation
 

ammonium picrate, 306
 
barium azide, 304-305
 
camphor, 304-305
 
fusees, 305
 
ignition, 304
 
magnesium, 305-306
 
matches, 306-307
 
paradichlorobenzene, 304-305
 
sulfur, 307
 
titanium, 307
 
trinitrophenol, 306
 
urea nitrate, 307
 
zirconium, 307
 

metals, 304
 
physical forms, 301
 
spontaneous combustibles
 

activated carbon, 309
 
carbon-based animal/vegetable oils, 309-310
 
charcoal briquettes, 311
 
chemical odor, 314-315
 
fire accidents, 314
 
phosphorus exposure, 315-316
 
pyrophoric solids and liquids (see Pyrophoric
 

solids and liquids) 
water-reactive materials
 

calcium carbide, 317, 319
 
carbon black, 320
 
fire-ex tinguishing agents, 321
 
magnesium and calcium, 316-317
 
magnesium shavings, 320-321
 
methyl dichlorosilane, 318, 320
 
phosphorus pentasulfide, 317-318
 
potassium, 320
 

Flash point
 
flammable liquids, 238
 
flammable solids
 

ammonium picrate, 306
 
barium azide, 304-305
 

Index 

camphor, 304, 305
 
fusees, 305
 
ignition, 304
 
magnesium, 305-306
 
matches, 306-307
 
paradichlorobenzene,
 

304-305
 
sulfur, 307
 
titanium, 307
 
trinitrophenol, 306
 
urea nitrate, 307
 
zirconium, 307
 

Fluorine
 
air and water reactions, 92
 
chemical hazard, 93
 
compounds, 91-92
 
flammability, 93
 
health hazards, 93
 
history, 91
 
isotopes, 92
 
properties, 91
 
sources, 91
 
uses, 92
 

G 

Gamma radiation, 421
 
Gasoline, 257
 
Geiger counter, 426
 
Glanders, Burkholderia, 403-404
 
Gold
 

compounds, 64
 
flammability, 65
 
health hazards, 65
 
history, 64
 
isotopes, 64
 
properties, 63-64
 
reactions, 65
 
sources, 64
 
uses,64
 

H 

Hantavirus, 407
 
Hazardous materials
 

chemical changes, 25
 
hints, 132-133
 
physical changes, 25-26
 
statistics, 5-7
 

Hazardous waste, 4
 
Hazmat elements, 32
 

aluminum
 
compounds, 72
 
flammability, 73
 
health hazards, 73
 
history, 71
 
isotopes, 72
 
properties, 71
 

Index 

reactions, 72-73
 
sources, 72
 
uses, 72
 

argon
 
chemical hazards,
 
compounds, 105
 
health hazards, 10!
 
history, 105
 
isotopes, 105
 
properties, 104-10!
 
reactions, 105
 
sources, 105
 
uses, 105
 

arsenic
 
compounds, 83-84
 
flammability, 84
 
health hazards, 84
 
history, 83
 
isotopes, 84
 
properties, 82-83
 
reactions, 84
 
sources, 83
 
uses,84
 

barium
 
compounds, 49
 
fire hazard, 49-50
 
health hazard, 50
 
history, 49
 
isotopes, 49
 
properties, 48
 
reactions, 49
 
sources, 49
 
uses, 49
 

beryllium
 
compounds, 43-44
 
flammability, 44
 
health,44
 
history, 43
 
isotopes, 44
 
properties, 43
 
reactions, 44
 
sources, 43
 
uses,44
 

boron
 
compounds, 70
 
flammability, 71
 
health hazards, 71
 
history, 69
 
isotopes, 70
 
properties, 69
 
reactions, 70
 
sources, 69-70
 
uses, 70
 

bromine
 
chemical hazards, 9
 
compounds, 96
 
flammability, 96
 
health hazards, 96
 
history, 95
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e, 

92
 

3-404
 

Index 

reactions, 72-73
 
sources, 72
 
uses,72
 

argon
 
chemical hazards, 105
 
compounds, 105
 
health hazards, 105
 
history, 105
 
isotopes, 105
 
properties, 104-105
 
reactions, 105
 
sources, 105
 
uses, 105
 

arsenic
 
compounds, 83-84
 
flammability, 84
 
health hazards, 84
 
history, 83
 
isotopes, 84
 
properties, 82-83
 
reactions, 84 ­

sources, 83
 
uses, 84
 

barium
 
compounds, 49
 
fire hazard, 49-50
 
health hazard, 50
 
history, 49
 
isotopes, 49
 
properties, 48
 
reactions, 49
 
sources, 49
 
uses,49
 

beryllium
 
compounds, 43-44
 
flammability, 44
 
health,44
 
history, 43
 
isotopes, 44
 
properties, 43
 
reactions, 44
 
sources, 43
 
uses, 44
 

boron
 
compounds, 70
 
flammability, 71
 
health hazards, 71
 
history, 69
 
isotopes, 70
 
properties, 69
 
reactions, 70
 
sources, 69-70
 
uses, 70
 

bromine
 
chemical hazards, %-97
 
compounds, 96
 
flammability, 96
 
health hazards, 96
 
history, 95
 

isotopes, 96
 
properties, 95
 
reactions, %
 
sources, %
 
uses, 96
 

calcium
 
compounds, 47
 
fire hazard, 48
 
health hazard, 48
 
history, 47
 
isotopes, 47
 
properties, 46-47
 
reactions, 47-48
 
sources, 47
 
uses, 47
 

carbon
 
compounds, 74
 
flammability, 75
 
health hazards, 75
 
history, 74
 
isotopes, 75
 
properties, 73-74
 
reactions, 75
 
sources, 74
 
uses, 75
 

chlorine
 
compounds, 94
 
flammability, 95
 
health hazards, 95
 
history, 94
 
isotopes, 94
 
properties, 93-94
 
reactions, 94-95
 
sources, 94
 
uses, 94
 

chromium
 
air and water reactions, 53
 
compounds, 52-53
 
flammability, 53
 
health hazards, 54
 
history, 52
 
properties, 52
 
sources, 52
 
uses, 53
 

cobalt
 
compounds, 58-59
 
flammability, 59
 
health hazards, 59
 
history, 58
 
isotopes, 59
 
properties, 58
 
reactions, 59
 
sources, 58
 
uses, 59
 

copper
 
compounds, 60
 
flammability, 61
 
health hazards, 61
 
history, 60
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isotopes, 61
 
properties, 59-60
 
reactions, 61
 
sources, 60
 
uses, 60
 

fluorine
 
air and water reactions, 92
 
chemical hazard, 93
 
compounds, 91-92
 
flammability, 93
 
health hazards, 93
 
history, 91
 
isotopes, 92
 
properties, 91
 
sources, 91
 
uses,92
 

gold
 
compounds, 64
 
flammability, 65
 
health hazards, 65
 
history, 64
 
isotopes, 64
 
properties, 63-64
 
reactions, 65
 
sources, 64
 
uses, 64
 

helium
 
compounds, 102
 
hazards, 103
 
history, 102
 
isotopes, 103
 
properties, 102
 
reactions, 103
 
sources, 102
 
uses, 102-103
 

hydrogen
 
compounds, 34
 
hazards, 35-36
 
history, 33-34
 
isotopes, 35
 
properties, 32-33
 
reactions, 35
 
sources, 34
 
uses, 34-35
 

iodine
 
compounds, 97-98
 
flammability, 98
 
health hazards, 98-99
 
history, 97
 
isotopes, 98
 
properties, 97
 
reactions, 98
 
sources, 97
 
uses, 98
 

iron
 
chemical hazards, 57
 
compounds, 56-57
 
flammability, 57
 
health hazards, 57
 

history, 56
 
isotopes, 57
 
properties, 56
 
reactions, 57
 
sources, 56
 
uses,57
 

krypton
 
compounds, 106
 
health hazards, 107
 
history, 106
 
isotopes, 107
 
properties, 106
 
reactions, 107
 
sources, 106
 
uses, 106-107
 

lead
 
compounds, 109
 
flammability, 110
 
health hazards, 110
 
history, 109
 
isotopes, 109
 
properties, 108-109
 
reactions, 110
 
sources, 109
 
uses, 109
 

lithium
 
chemical hazards, 39
 
compounds, 37-38
 
flammability, 38
 
health effects, 38
 
history, 37
 
inhalation risk, 38
 
isotopes, 38
 
properties, 36-37
 
reactions, 38
 
sources, 37
 
uses, 38
 

magnesium
 
chemical hazards, 46
 
compounds, 45
 
explosive effects, 46
 
flammability, 46
 
health effects, 46
 
history, 45
 
isotopes, 46
 
properties, 44-45
 
reactions, 46
 
sources, 45
 
uses,45
 

manganese
 
compounds, 54-55
 
flammability, 55
 
health hazards, 55
 
history, 54
 
isotopes, 55
 
properties, 54
 
reactions, 55
 
sources, 54
 
uses, 55
 

Index Index 

mercury
 
compounds, 68
 
flammability, 68
 
health hazards, 69
 
history, 67
 
isotopes, 68
 
properties, 67
 
reactions, 68
 
sources, 67
 
uses,68
 

neon
 
compounds, 104
 
hazards, 104
 
history, 104
 
isotopes, 104
 
properties, 103
 
reactions, 104
 
sources, 104
 
uses, 104
 

nitrogen
 
asphyxiation, 79-8
 
compounds, 78-79
 
decompression sid
 
flammability, 79
 
frostbite and burn!
 
health hazards, 79
 
history, 78
 
inert reactions, 79
 
isotopes, 79
 
nitrogen narcosis, I
 
properties, 77-78
 
sources, 78
 
uses, 79
 

oxygen
 
compounds, 87-88
 
fire hazard, 88
 
health hazard, 88
 
history, 87
 
isotopes, 88
 
properties, 86-87
 
reactions, 88
 
sources, 87
 
uses,88
 

phosphorus
 
compounds, 81
 
fire hazard, 82
 
health hazard, 82
 
history, 81
 
isotopes, 81
 
properties, 80
 
reactions, 82
 
sources, 81
 
uses, 81
 

plutonium
 
chemical hazards,
 
compounds, 85
 
flammability, 86
 
health hazards, 86
 
history, 85
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mercury
 
compounds, 68
 
flammability, 68
 
health hazards, 69
 
history, 67
 
isotopes, 68
 
properties, 67
 
reactions, 68
 
sources, 67
 
uses, 68
 

neon
 
compounds, 104
 
hazards, 104
 
history, 104
 
isotopes, 104
 
properties, 103
 
reactions, 104
 
sources, 104
 
uses, 104
 

nitrogen
 
asphyxiation, 79-80
 
compounds, 78-79
 
decompression sickness, 80
 
flammability, 79
 
frostbite and burns, 80
 
health hazards, 79
 
history, 78
 
inert reactions, 79
 
isotopes, 79
 
nitrogen narcosis, 80
 
properties, 77-78
 
sources, 78
 
uses, 79
 

oxygen
 
compounds, 87-88
 
fire hazard, 88
 
health hazard, 88
 
history, 87
 
isotopes, 88
 
properties, 86-87
 
reactions, 88
 
sources, 87
 
uses, 88
 

phosphorus
 
compounds, 81
 
fire hazard, 82
 
health hazard, 82
 
history, 81
 
isotopes, 81
 
properties, 80
 
reactions, 82
 
sources, 81
 
uses, 81
 

plutonium
 
chemical hazards, 86
 
compounds, 85
 
flammability, 86
 
health hazards, 86
 
history, 85
 

isotopes, 86
 
properties, 84-85
 
reactions, 86
 
sources, 85
 
uses, 85-86
 

potassium
 
chemical hazards, 43
 
compounds, 42
 
flammability, 42
 
health effects, 42
 
history, 41
 
isotopes, 42
 
properties, 41
 
reactions, 42
 
sources, 41-42
 
uses, 42
 

silicon
 
compounds, 76
 
flammability, 77
 
health hazards, 77
 
history, 76
 
isotopes, 77
 
properties, 75-76
 
reactions, 77
 
sources, 76
 
uses, 76-77
 

silver
 
compounds, 62
 
flammability, 63
 
health hazards, 63
 
history, 62
 
isotopes, 63
 
properties, 61
 
reactions, 63
 
sources, 62
 
uses, 62
 

sodium
 
compounds, 40
 
flammability, 40
 
health effects, 4]
 
history, 39
 
isotopes, 40
 
properties, 39
 
sources, 39
 
uses, 40, 41
 

sulfur
 
compounds, 89-90
 
flammability, 90
 
health hazards, 90
 
history, 89
 
isotopes, 90
 
properties, 88-89
 
reactions, 90
 
sources, 89
 
uses, 90
 

titanium
 
air and water reactions, 51
 
chemical hazards, 52
 
compounds, 51
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fire hazard, 51-52
 
health hazard, 52
 
history, 50
 
isotopes, 51
 
properties, 50
 
sources, 50-51
 
uses, 51
 

uranium
 
chemical hazards, 101
 
compounds, 100
 
fire hazards, 101
 
health hazards, 101
 
history, 99
 
isotopes, 101
 
properties, 99
 
reac tions, 101
 
sources, 99-100
 
uses, 100-101
 

xenon
 
compounds, 108
 
health hazards, 108
 
history, 107
 
isotopes, 108
 
properties, 107
 
reactions, 108
 
sources, 108
 
uses, 108
 

zinc
 
compounds, 66
 
flammability, 67
 
health hazards, 67
 
history, 65
 
isotopes, 66
 
properties, 65
 
reactions, 66
 
sources, 66
 
uses, 66
 

Helium
 
compounds, 102
 
hazards, 103
 
history, 102
 
isotopes, 103
 
properties, 102
 
reactions, 103
 
sources, 102
 
uses, 102-103
 

Helium 3 detector, 426
 
Homemade/terrorist explosives
 

acetone peroxide, 170-171
 
ANFO mixture, 168
 
Atlanta bombings, 167
 
family planning clinic bombing, 167
 
Olympic Park bombing, 167
 
pentaerythritol tetranitrate, 170-171
 
pipe bombs, 167
 
step-by-step instructions and diagrams, 170
 
World Trade Center bombing, 167-168
 

Human body, chemical makeup, 1-2
 
Hydrocarbon derivatives
 

Index 

compressed gases
 
dimethylamine, 192-193
 
families, 191-192
 
formaldehyde, 193
 
functional groups, 191
 
methyl chloride, 192
 
vinyl chloride, 193
 

flammability, 263
 
alcohol (see Alcohol)
 
aldehydes, 283-285
 
alkane, 263
 
alkyl halide, 264-265
 
amine, 266-267
 
double bonds, 264
 
ester, 285-288
 
ether, 267-271
 
isomers, 279-281
 
ketone, 281-283
 
organic acids, 288-289
 
sulfur compounds, 287-288
 
vinyl and acryl radical, 264
 

MRI and NMR scanners
 
anhydrous ammonia, 214-218
 
carbon dioxide, 218
 
nitrogen, 213
 
oxygen, 213-214
 
tetrafluoromethane, 213
 
trifluoromethane, 213
 

Hydrogen
 
compounds, 34
 
hazards,35-36
 
history, 33-34
 
isotopes, 35
 
properties, 32-33
 
reactions, 35
 
sources, 34
 
uses, 34-35
 

Immediately dangerous to life and health (IDLH), 220
 
Incident commander, 22
 
Incompatible and unstable chemicals
 

acids and bases, 461
 
aging chemicals (see Peroxide-forming
 

compounds)
 
chemical incompatibilities, 462, 468-470
 
chemical storage segregation, 470-472, 474-476
 
oxidizers and organic materials, 461, 463
 
water- and air-reactive materials, 467
 

Infectious substances 
bacterial agents
 

anthrax spores, 396-397
 
Brucella (brucellosis), 401
 
Cholera (Vibrio cholerae), 400
 
Glanders, Burkholderia, 403-404
 
inhalation exposure, 397-398
 
Plague (Yersinia pestis), 398-399
 
Q fever (Coxiella burnetii), 401
 

Index 

Rickettsia, 403
 
Salmonella spp. (S
 
Tularemia (Franci
 

biological toxins
 
animal venoms, 4
 
bacterial toxins, 4
 
botulinum toxin,
 
marine toxins, 40'
 
neurotoxins, 410
 
plant toxins, 409
 
protein toxins, 40
 
ricin (Ricinus coml
 
saxitoxin, 409
 
SEB infection, 411
 
trichothecene mye
 

412--413 
viruses 

Argentine hemon 
(AHF),407
 

HBV and Hey, 40
 
HIV, 404-405
 
Marburg virus, 4C
 
monkey pox and (
 
Smallpox, 405--40l
 
VEE, 406-407
 

Inorganic acids 
corrosivity, 436
 

binary acids, 436
 
hydrocyanic acid,
 
hydrogen ion, 435·
 
monoprotic acids,
 
oxyacids, 436--437
 
perchloric acid, 44
 
picric acid, 440
 
polyprotic acids, 4
 
strength and cono
 

oxidizers
 
ammonium perch.
 
chromic acid, 331­

combustion procel
 
incidents, 335-336
 
nitric acid, 331
 
perchloric acid, 33:
 

Inorganic chemistry, 25
 
Inorganic cyanides, 129
 
Inorganic nonsalts
 

binary acids, 128
 
binary nonsalts, 126-1
 
inorganic cyanides, I:
 
nonmetal oxides, 127
 
oxyacids, 128-129
 

Iodine
 
compounds, 97-98
 
flammability, 98
 
health hazards, 98-99
 
history, 97
 
isotopes, 98
 
properties, 97
 
reactions, 98
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s,287-288
 
dical,264
 
ers 
ia,214-218 

8 

life and health (IOLH), 220
 

chemicals 

roxide-forming 

·ties, 462, 468-470
 
ation, 470-472, 474-476
 
aterials, 461, 463
 

materials, 467
 

397
 
),401 
lIe),400 
ria, 403-404
 
397-398
 

's), 398-399
 
etii),401
 

Index 

Rickettsia, 403
 
Salmonella spp. (Salmonellosis), 402-403
 
Tularemia (Francisella tularensis), 399-400
 

biological toxins
 
animal venoms, 409-410
 
bacterial toxins, 409
 
botulinum toxin, 410-411
 
marine toxins, 409
 
neurotoxins, 410
 
plant toxins, 409
 
protein toxins, 409
 
ricin (Ricinus communis), 411-412
 
saxitoxin, 409
 
SEB infection, 411
 
trichothecene mycotoxins, 409,
 

412-413
 
viruses
 

Argentine hemorrhagic fever
 
(AHF),407
 

HBV and HeV, 405
 
HIV, 404-405
 
Marburg virus, 407
 
monkey pox and cowpox, 406
 
Smallpox, 405-406
 
VEE, 406-407
 

Inorganic acids 
corrosivity, 436
 

binary acids, 436
 
hydrocyanic acid, 441
 
hydrogen ion, 435-436
 
monoprotic acids, 436
 
oxyacids, 436-437
 
perchloric acid, 440-441
 
picric acid, 440
 
polyprotic acids, 436
 
strength and concentration, 437-438
 

oxidizers
 
ammonium perchlorate, 333-334
 
chromic acid, 331-332
 
combustion process, 332-333
 
incidents, 335-336
 
nitric acid, 331
 
perchloric acid, 332
 

Inorganic chemistry, 25
 
Inorganic cyanides, 129
 
Inorganic nonsalts
 

binary acids, 128
 
binary nonsalts, 126-127
 
inorganic cyanides, 129
 
nonmetal oxides, 127
 
oxyacids, 128-129
 

Iodine
 
compounds, 97-98
 
flammability, 98
 
health hazards, 98-99
 
history, 97
 
isotopes, 98
 
properties, 97
 
reactions, 98
 

sources, 97
 
uses, 98
 

Ionic bonding, 115-116
 
Iron
 

chemical hazards, 57
 
compounds, 56-57
 
flammability, 57
 
health hazards, 57
 
history, 56
 
isotopes, 57
 
properties, 56
 
reactions, 57
 
sources, 56
 
uses,57
 

Isocyanates toxicity, 363-364
 
Isopropylamine, 267
 
Isopropyl ether, 268-269
 

K 

Ketone, flammability
 
acetone, 281-282
 
MEK,282
 
methyl isobutyl ketone, 282-283
 
methyl vinyl ketone, 282
 

Krypton
 
compounds, 106
 
health hazards, 107
 
history, 106
 
isotopes, 107
 
properties, 106
 
radiation, 431-432
 
reactions, 107
 
sources, 106
 
uses, 106-107
 

L 

Lead
 
compounds, 109
 
flammability, 110
 
health hazards, 110
 
history, 109
 
isotopes, 109
 
properties, 108-109
 
reactions, 110
 
sources, 109
 
uses, 109
 

Linseed oil, 246-247
 
Lithium
 

chemical hazards, 39
 
compounds, 37-38
 
flammability, 38
 
health effects, 38
 
history, 37
 
inhalation risk, 38
 
isotopes, 38
 
properties, 36-37
 
reactions, 38
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sources, 37
 
uses, 38
 

Lithium fluoride crystal, 426
 
Local Emergency Planning Committee (LEPC), 5
 

M 

Magnesium
 
chemical hazards, 46
 
compounds, 45
 
explosive effects, 46
 
flammability, 46
 
health effects, 46
 
history, 45
 
isotopes, 46
 
properties, 44-45
 
reactions, 46
 
sources, 45
 
uses, 45
 
water-reactive, 316
 

Magnetic resonance imaging (MRI) and nuclear 
magnetic resonance (NMR) scanners
 

anhydrous ammonia, 212
 
care, 212
 
cryogenic liquids, 212
 
Dewars, 212
 
hydrocarbon derivatives
 

anhydrous ammonia, 214-218
 
carbon dioxide, 218
 
nitrogen, 213
 
oxygen, 213-214
 
tetrafluoromethane, 213
 
trifluoromethane, 213
 

invisible force, 210
 
magnet quench procedure, 211
 
MSDS, 212
 
oxygen deficiency, 211
 
oxygen monitors and alarms, 212
 
primary hazards, 209, 210
 
quenching, 211
 

Manganese
 
compounds, 54-55
 
flammability, 55
 
health hazards, 55
 
history, 54
 
isotopes, 55
 
properties, 54
 
reactions, 55
 
sources, 54
 
uses, 55
 

Marburg virus, 407
 
Marine toxins, 409
 
Matches, 306-307
 
Material safety data sheets (MSDS), 5, 212
 
Mechanical firefighting foams, 249
 
Mercuric chloride toxicity, 360
 
Mercury
 

compounds, 68
 
flammability, 68
 

Index 

health hazards, 69
 
history, 67
 
isotopes, 68
 
properties, 67
 
reactions, 68
 
sources, 67
 
uses, 68
 

Methyltert-butyl ether (MTBE)
 
explosive, 157
 
flammability, 269-270
 

Military and terrorist chemical agents
 
antidotes, 382-383
 
blood agent, 377
 
blood agents (cyanogens)
 

cyanogen chloride, 389
 
in foods, 388
 
hydrogen cyanide, 389
 

choking agents
 
diphosgene, 390-391
 
phosgene, 390
 

concentration-time product, 378
 
ED5" and LDso- 378
 
evaporation rates, 378
 
mustard agents, 377
 

distilled mustard, 384
 
lewisite (L), 386-387
 
nitrogen mustard, 384-385
 
phosgene oxime, 387-388
 
respiratory exposure, 386
 
sulfur mustard, 383-384
 
symptoms, 385-386
 

nerve agents, 377
 
acetylcholine, 379
 
lethal nerve agent, 382
 
properties, 379
 
sarin, 380
 
soman, 381-382
 
symptoms, 379-380
 
tabun, 380-381
 
volatility, 379
 

riot-control agents (see Riot-control agents)
 
vesicants, 377
 
volatility, 378
 
vomiting agents, 393-394
 

Military explosives
 
ammonium picrate, 171-172
 
diazodinitrophenol, 172
 
lead styphnate, 173
 
nitromannite, mannitol hexanitrate, 173-174
 
RDX, cyclonite, 173-174
 

Miscellaneous hazardous materials
 
ammonium nitrate fertilizers, 457
 
batteries containing lithium, 458
 
bisphenol A, 458
 
definition, 453
 
elevated-temperature materials, 454-456
 
formaldehyde solutions, 457
 
incidents, 459-460
 
intermodal container, 454
 

Index 

polychlorinated bipl
 
sodium silicate, 458
 
solid carbon dioxide
 
titanium dioxide, 451
 
urea (carbamide), 45'
 

Monkey pox virus, 406
 
Mothballs, 304-305
 
Mustard agents
 

distilled mustard, 311
 
lewisite (L), 386-387
 
nitrogen mustard, 31!
 
phosgene oxime, 387
 
respiratory exposure
 
sulfur mustard, 383­

symptoms, 385-386
 

N 

National Fire Protection 
National Institute for 0< 

Health (NIOSI 
National Transportation 
Neon 

compounds, 104
 
hazards, 104
 
history, 104
 
isotopes, 104
 
properties, 103
 
reactions, 104
 
sources, 104
 
uses, 104
 

Neurotoxins, 409-410
 
NFPA 704 marking syste
 

flammability, 13
 
health, 12-13
 
reactivity category, 1:
 

Nitrogen
 
asphyxiation, 79-80
 
compounds, 78-79
 
decompression sickn
 
flammability, 79
 
frostbite and bums, f
 
health hazards, 79
 
history, 78
 
inert reactions, 79
 
isotopes, 79
 
nitrogen narcosis, 80
 
properties, 77-78
 
sources, 78
 
uses, 79
 

Nitrogen narcosis, 80
 
Nonflammable compres'
 

argon,206
 
cryogenic liquids, 2O!
 
DOT definition, 205
 
helium, 206
 
krypton, 206
 
neon, 206
 
xenon, 206
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.ot-control agents) 

exanitrate, 173-174 

Index 

polychlorinated biphenyls, 457
 
sodium silicate, 458
 
solid carbon dioxide, 457
 
titanium dioxide, 458
 
urea (carbamide), 459
 

Monkey pox virus, 406
 
Mothballs, 304-305
 
Mustard agents
 

distilled mustard, 384
 
lewisite (L), 386-387
 
nitrogen mustard, 384-385
 
phosgene oxime, 387-388
 
respiratory exposure, 386
 
sulfur mustard, 383-384
 
symptoms, 385-386
 

N 

National Fire Protection Association (NFPA), 5
 
National Institute for Occupational Safety and
 

Health (NIOSH), 6
 
National Transportation Safety Board (NTSB), 155
 
Neon
 

compounds, 104
 
hazards, 104
 
history, 104
 
isotopes, 104
 
properties, 103
 
reactions, 104
 
sources, 104
 
uses, 104
 

Neurotoxins, 409-410
 
NFPA 704 marking system
 

flammability, 13
 
health,12-13
 
reactivity category, 13-14
 

Nitrogen
 
asphyxiation, 79-80
 
compounds, 78-79
 
decompression sickness, 80
 
flammability, 79
 
frostbite and burns, 80
 
health hazards, 79
 
history, 78
 
inert reactions, 79
 
isotopes, 79
 
nitrogen narcosis, 80
 
properties, 77-78
 
sources, 78
 
uses, 79
 

Nitrogen narcosis, 80
 
Nonflammable compressed gases
 

argon, 206
 
cryogenic liquids, 205-209
 
DOT definition, 205
 
helium, 206
 
krypton, 206
 
neon, 206
 
xenon, 206
 

Nonmetal compounds, 129-132
 
Nonmetal oxides, 127
 
Nuclear Emergency Search Team (NEST), 433-434
 

o 
Operations-level personnel, 17-19
 
Organic acids
 

corrosivity, 435
 
acetic acid, 448
 
acrylic acid, 442-443
 
adipic acid, 448
 
butyric acid, 442
 
caustic potash, 448
 
double-bonded radical addition, 442
 
formic acid, 442
 
hydrochloric acid, 447
 
lime, 444-445
 
nitric acid, 446-447
 
phosphoric acid, 445
 
phosphorus trichloride, 442-443
 
propionic acid, 442
 
sodium carbonate, 446
 
sodium hydroxide, 445
 
structures and molecular formulas, 441
 
sulfuric acid, 443-445
 
terephthalic acid, 447
 

flammability
 
acetic acid, 288-289
 
formic acid, 288
 
properties, 288
 

Organic chemistry, 25
 
Organic peroxides
 

benzoyl peroxide, 341
 
ditert butyl peroxide, 340
 
ether peroxides, 341-342
 
generic types, 337, 339
 
hazards of, 343
 
hydrogen peroxide, 341
 
incident, 343
 
methyl ethyl ketone peroxide, 339-340
 
properties, 336-337
 
self-accelerating decomposition temperature, 337
 

OSHA 1910.120, 15-16
 
Oxidizers
 

ammonium sulfate, 335
 
elemental state
 

bromine, 327
 
chlorine, 326
 
electropositive and electronegative
 

elements, 325
 
fluorine, 326
 
iodine, 327
 
oxygen, 324-325
 

incidents
 
ammonium nitrate explosion, 335-336
 
chemical plant, MEK peroxide, 343
 

inorganic acid
 
ammonium perchlorate, 333-334
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chromic acid, 331-332
 
combustion process, 332-333
 
incidents, 335-336
 
nitric acid, 331
 
perchloric acid, 332
 

NFPA classes, 323-324
 
oxysalts
 

aluminum nitrate, 329
 
ammonium iodate and chlorate, 330
 
calcium chlorite, 328-329
 
calcium hypochlorite, 329
 
compounds, 328
 
general formula, 327
 
lithium perchlorate, 328
 
potassium chlorate, 328
 
potassium nitrate, 329
 
potassium permanganate, 330
 
potassium persulfate, 329-330
 
sodium nitrate, 329
 

peroxide salts, 331
 
sodium carbonate, 334
 

Oxyacids, 128-129
 
Oxygen
 

compounds, 87-88
 
fire hazard, 88
 
health hazard, 88
 
history, 87
 
isotopes, 88
 
properties, 86-87
 
reactions, 88
 
sources, 87
 
uses, 88
 

Oxysalts, 123-125
 

p 

Paradichlorobenzene (POB), 304-305
 
Perchloric acid corrosivity, 440-441
 
Periodic table of elements, 26-28, 30-31
 
Peroxide-forming compounds, 465-466
 

benzoyl peroxid, 467
 
ethyl ether, 464, 466
 
factors affecting, 463
 
phosphorus, 467
 
picric acid, 466-467
 
potassium metal, 464
 
sunlight, 463-464
 

Pesticides
 
accidental pesticide poisoning, 370
 
carbamates, 370-373
 
chlorophenol pesticides, 373
 
health effects, 374
 
labels,374
 
organochlorines, 373
 
organophosphates, 370
 
restricted-use pesticides, 369
 

Phosphorus
 
compounds, 81
 
fire hazard, 82
 

Index 

health hazard, 82
 
history, 81
 
isotopes, 81
 
properties, 80
 
reactions, 82
 
sources, 81
 
uses, 81
 

Picric acid, 306
 
corrosivity, 440
 
peroxide, 466-467
 

Plague (Yersinia pestis), 398-399
 
Plant toxins, 409
 
Plutonium
 

chemical hazards, 86
 
compounds, 85
 
flammability, 86
 
health hazards, 86
 
history, 85
 
isotopes, 86
 
properties, 84-85
 
reactions, 86
 
sources, 85
 
uses, 85-86
 

Poison gases
 
boron trifluoride, 222
 
carbon monoxide, 221
 
chlorine, 223-224
 
diborane, 223
 
dichlorosilane, 222
 
ethylene oxide, 224-225
 
fluorine, 221-222
 
hydrogen sulfide, 221
 
IDLH,220
 
incidents, 226
 
lethal concentration, 221
 
level A chemical protection, 220
 
phosgene, 222
 
phosphine, 222-223
 
toxic fire gases, 220
 
toxicological data, 220
 

Poisons
 
clandestine drug labs, 413-414
 
dermal toxicity, 345
 
dose/response, 353-354
 
etiological toxins, 353
 
exposure rate
 

immediately dangerous to life and 
health,356
 

L050, 356
 
permissible exposure limit, 356
 
TLY-ceiling, 356
 
TLY-STEL,356
 
TLY-TWA,356
 

inhalation toxicity, 345
 
long-term effects
 

carcinogens, 352
 
fire gases, 347
 
mutagens, 352
 
teratogens, 352-353
 

Index 

military and terroris 
chemical agen
 

oral toxicity, 345
 
OSHA PELs, 347
 
routes of exposure
 

absorption, 348-3
 
ingestion, 350
 
inhalation, 348-3­

injection, 350
 

short-term effects
 
asphyxiants, 351
 
corrosives, 351
 
irritants, 351
 
sensitizers, 351
 

susceptible target 0l'l
 
toxic materials (see T(
 
toxic variables, 353
 

Portable fire extinguishe 
Potassium
 

chemical hazards, 43
 
compounds, 42
 
flammability, 42
 
health effects, 42
 
history, 41
 
isotopes, 42
 
properties, 41
 
reactions, 42
 
sources, 41-42
 
uses, 42
 

Potassium cyanide toxici 
Propylamine, 266
 
Propylene oxide, 270-271
 
Protein toxins, 408
 
Protopam chloride (2-PA
 
Psychedelic agent 3 (BZ),
 
Pyrophoric solids and Ii<
 

aluminum alkyls, 312
 
aluminum phosphid<
 
diethyl zinc, 311-312
 
pentaborane, 312
 
potassium sulfide, 31:
 
sodium hydride, 313
 
white phosphorus, 31
 

Q 

Q fever, 401
 

R 

Radioactive materials
 
bubble detector, 426
 
cobalt, 431-432
 
excepted packaging, .
 
exposure
 

distance, 428-429
 
health effects,426­

radiation equivale
 
shielding, 428-4~
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399
 

1
 
tion,220
 

13-414
 

us to life and 

limit,356 

Index 

military and terrorist (see Military and terrorist 
chemical agents)
 

oral toxicity, 345
 
OSHA PELs, 347
 
routes of exposure
 

absorption, 348-350
 
ingestion, 350
 
inhalation, 348-349
 
injection, 350
 

short-term effects
 
asphyxiants, 351
 
corrosives, 351
 
irritants, 351
 
sensitizers, 351
 

susceptible target organs, 354-355
 
toxic materials (see Toxic materials)
 
toxic variables, 353
 

Portable fire extinguishers, 250
 
Potassium
 

chemical hazards, 43
 
compounds, 42
 
flammability, 42
 
health effects, 42
 
history, 41
 
isotopes, 42
 
properties, 41
 
reactions, 42
 
sources, 41-42
 
uses, 42
 

Potassium cyanide toxicity, 360
 
Propylamine, 266
 
Propylene oxide, 270-271
 
Protein toxins, 408
 
Protopam chloride (2-PAMCI), 382-383
 
Psychedelic agent 3 (BZ), 394
 
Pyrophoric solids and liquids
 

aluminum alkyls, 312
 
aluminum phosphide, 312-313
 
diethyl zinc, 311-312
 
pentaborane, 312
 
potassium sulfide, 313
 
sodium hydride, 313
 
white phosphorus, 313
 

Q
 

Q fever, 401
 

R 

Radioactive materials
 
bubble detector, 426
 
cobalt,431-432
 
excepted packaging, 423
 
exposure
 

distance, 428-429
 
health effects,426-427
 
radiation equivalent man, 427
 
shielding, 428-429
 

time, 428
 
tolerable limits, 427
 

Geiger counter, 426
 
helium 3 detector, 426-427
 
industrial packaging, 423
 
iodine,432
 
ionizing radiation
 

alpha particle, 419-420
 
beta particles, 419, 421
 
gamma radiation, 421
 
neutron particle,421
 

isotopes
 
carbon,422
 
hydrogen,421-422
 

krypton, 432
 
lithium fluoride crystal, 426
 
nonionizing radiation, 419
 
Nuclear Emergency Search Team (NEST), 433-434
 
radiation history, 417-419
 
radiation intensity
 

civil defense radiological meters, 424-425
 
curie,424
 
dosimeters, 424-426
 

radium compounds, 431
 
radon, 432
 
uranium compounds, 430-431
 

Ricin (Ricinus communis), 411-412
 
Rickettsia, 403
 
Rift Valley fever, 407
 
Riot-control agents
 

biological mechanism, 391-392
 
bromobenzylcyanide, 392
 
chloroacetophenone, 392
 
chloropicrin, 393
 
concentration, 391
 
dibenz-(b,f)-I,4-oxazepine, 392
 
O-chlorobenzylidene malononitrile, 392
 

s 
Salmonellosis, 402
 
Salts
 

ammonium salts, 125-126
 
binary salts
 

binary/metal oxide, 122
 
chemical reactions, 121
 
hazards, 121
 
hydroxide salts, 123
 
lithium chloride, 122
 
peroxides, 122-123
 
phosphine, 122
 

common/trivial naming system, 118
 
correct formula, 120-121
 
cyanide salts, 125
 
families, 118
 
formation, 118-119
 
IUPAC naming system, 118
 
oxysalts, 123-125
 
toxic
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calcium phosphide, 359-360
 
mercuric chloride, 360
 
potassium cyanide, 360
 
sodium cyanide, 360
 
sodium fluoride, 360
 

transitional metal charges, 119-120
 
Saxitoxin, 409
 
Self-accelerating decomposition temperature (SADT),
 

339,340
 
Self-Indicating Radiation Alert Dosimeter (SIRAD®)
 

SMART dosimeters, 425
 
Silicon
 

compounds, 76
 
flammability, 77
 
health hazards, 77
 
history, 76
 
isotopes, 77
 
properties, 75-76
 
reactions, 77
 
sources, 76
 
uses, 76-77
 

Silver
 
compounds, 62
 
flammability, 63
 
health hazards, 63
 
history, 62
 
isotopes, 63
 
properties, 61
 
reactions, 63
 
sources, 62
 
uses, 62
 

Smallpox, 405-406
 
Soda-acid fire-extinguishers, 251-252
 
Sodium
 

compounds, 40
 
flammability, 40
 
health effects, 41
 
history, 39
 
isotopes, 40
 
properties, 39
 
sources, 39
 
uses, 40-41
 

Sodium cyanide toxicity, 360
 
Sodium fluoride toxicity, 360
 
Sodium peroxide, 331
 
State Emergency Response Commission (SERC), 5
 
Street chemistry, 1
 
Sulfur
 

compounds, 89-90
 
flammability, 90, 287
 
health hazards, 90
 
history, 89
 
isotopes, 90
 
properties, 88-89
 
reactions, 90
 
sources, 89
 
uses,90
 

Superfund Amendments and Reauthorization Act 
(SARA),5 

Index Index 

T u 
Tear gas, irritants, and lacrimators, see Uranium 

Riot-control agents chemical hazards, 11
 
Technician-level personnel, 19-22
 compounds, 100
 
Thalidomide, 352-353
 fire hazards, 101
 
Titanium, 307
 health hazards, 101
 

air and water reactions, 51
 history, 99
 
chemical hazards, 52
 isotopes, 101
 
compounds, 51
 properties, 99
 
fire hazard, 51-52
 reactions, 101
 
health hazard, 52
 sources, 99-100
 
history, 50
 uses, 100-101
 
isotopes, 51
 Urea nitrate, 307
 
properties, 50
 
sources, 50-51
 
uses, 51
 v
Toxic inhalation hazard (TIH), 6
 

Toxic materials
 Vesicants, 377; see also ~ 
caprolactam, 375-376
 Vibrio cholerae, 400
 
chloropicrin, 366-367
 Viruses 
defense mechanisms Argentine hemorrru 

antidotes, 358
 HBV and HeV, 405
 
external defenses, 358
 HIV, 404--405 
internal defense, 358
 Marburg virus, 407
 
metabolism, storage, and excretion, 357
 monkey pox and COl 
polarity, 357
 smallpox, 405
 

epichlorohydrin, 367
 VEE, 406-407
 
ethylene glycol, 374-375
 Vomiting agents, 393-31
 

hydrocarbons
 
alcohols, 364-365
 
aldehydes, 365-366
 
alkyl halide, 361-362
 
amines, 363
 
cyanides and isocyanates, 363-364
 
organic acids, 366
 
phosphoric esters, 366
 

hydrogen cyanide, 367
 
infectious substances (see Infectious substances)
 
methyl hydrazine, 367-368
 
nitrobenzene, 376
 
pesticides (see Pesticides)
 
phenol, 375-376
 
toluene diisocyanate, 368
 
toxic elements
 

arsenic, 358-359
 
bromine, 359
 
iodine, 359
 
mercury, 359
 

toxic salts
 
calcium phosphide, 359-360
 
mercuric chloride, 360
 
potassium cyanide, 360
 
sodium cyanide, 360
 
sodium fluoride, 360
 

Trichloroethylene toxicity, 362
 
Trichothecene mycotoxins, 409, 412-413
 
Trinitrophenol, 306
 
Tularemia (Francisella tularensis), 399-400
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),6 

and excretion, 357
 

tes, 363-364
 

sis), 399--400 

Index 

u 
Uranium
 

chemical hazards, 101
 
compounds, 100
 
fire hazards, 101
 
health hazards, 101
 
history, 99
 
isotopes, 101
 
properties, 99
 
reactions, 101
 
sources, 99-100
 
uses, 100-101
 

Urea nitrate, 307
 

v
 
Vesicants, 377; see also Mustard agents
 
Vibrio cholerae, 400
 
Viruses
 

Argentine hemorrhagic fever (AHF), 407
 
HBV and HeV, 405
 
HIV, 404-405
 
Marburg virus, 407
 
monkey pox and cowpox, 406
 
smallpox, 405
 
VEE, 406-407
 

Vomiting agents, 393-394
 

x
 
Xenon
 

compounds, 108
 
health hazards, 108
 
history, 107
 
isotopes, 108
 
properties, 107
 
reactions, 108
 
sources, 108
 
uses, 108
 

y 

Yellow fever and dengue, 407-408
 

z 
Zinc
 

compounds, 66
 
flammability, 67
 
health hazards, 67
 
history, 65
 
isotopes, 66
 
properties, 65
 
reactions, 66
 
sources, 66
 
uses, 66
 

Zirconium, 307
 




