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Breakthrough times, materials— 
Continued 
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Carbon-14 labelling 
permeation testing, 286-294 
pesticide decontamination, 715-726 

Certification system 
for protective clothing, 7-14 

Chain saw handlers 
protective clothing for, 159-172 

Chambray fabric 
physical properties versus comfort fac­

tors, 31-42 
Chemical Hazard Response Information 

System(CHRIS), 409-412 
Chemical protective clothing (See also 

Gloves; Permeability, clothing/ma­
terials; Total encapsulating suits) 

adhesives for, 486-487 
bibliography, 406 
challenge 

aerosol, 307-313, 527-528 
chemical mixture, 342-343 
gas, 307-313, 475-483, 528-530 
petroleum/synfuel, 326-338, 342-343 
vapor, 501-516 

data base, 403-408, 409-412 
design qualification tests, 526-528 
development of, 847-861 
disposable, 368, 373, 375 
electronic components operations, 348-

355 

field evaluation, 307-313,315-325,341-
346, 475-483, 531-533 

simulation of, 501-516 
glove dexterity, 50-56 
leakage tests, 307-313, 475-483, 501-

516, 524-534 
ASTM Standard F 1052-87:, 525, 

530-531 
maintenance of, 492-500 
materials 

chlorobutyl-coated Nomex, 485-486 
chlorobutyl-coated rubber, 212-218, 

230-235, 289-290, 320 
neoprene elastomers, 290-291 
nitrile rubber, 319 
polymeric, 204-205, 219-225, 257-

268, 269-273, 289-294, 475-483, 
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395 



INDEX 869 

Freon 12 gas, 527-529 
hazardous, 459 

data base, 409-412 
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propellants, 489-490 
semiconductor operations, 348 
solvents, 209-218 
volume change, 406 
weight change, 406 

Children 
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49 
Chloramide-ester-congo(CEC), 309-310 
Citrus grove workers 

protective clothing for, 611-624, 766-
767 

Climatic conditions 
hot, humid 

use of protective clothing, 17-29,790-
792, 803-809 

thermal clothing 
comfort of, 25-29, 461-469 
physiologic responses, 82-86 
wind penetration potential, 642-643, 

645-646 
thermal stress calculation, 22-27 

Coatings, high-temperature 

fiberglass mittens, 142-158 
Comfort factors {See also Thermal com­
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645-646 
fabric physical properties, 31-42 
firefighters' clothing, 446-450, 464-469 
International Organization for Standard­

ization 
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pesticide protective clothing, 569-572, 
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Predicted Mean Vote(PMV) index, 18-
19 

Predicted Percentage of Dissatisfac-
tion(PPD) index, 18-19 
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Conducting materials, 814-826 
Conductive heat exposure, 88-100 
Contamination profile, 371, 390 
Continuous-feed stirred tank reactor, 832, 
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thermal protection, 119, 129 
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Cut protective clothing, 159-172 

laboratory test methods, 162-165, 170-
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Data base 
chemical protective clothing, 403-408, 

409-412 
pesticide exposure, 772-775 

Data presentation 
chemical protective clothing testing, 13-
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Decontamination, protective clothing 

air drying, 359-367 
aqueous extraction, 376-385, 717, 720-

725 
dry-cleaning, 697-704,715,717,719-720 
effect of solvents, 745-749 
fluorocarbon finish, 671-679 
Freon 113 immersion, 288-289, 368-375 
Gore-Tex, 651-659 
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700-702, 705-714, 717, 720-725, 
745-749 

pesticide formulation, 745-749 
propellant handler's ensemble, 493-494 
review of, 400 
sunhght effect, 653-654 
thermal, 288-289, 359-367, 372, 375 
U.S. Coast Guard response suit, 459-

460 
vaporization, 717-719 

Degradation tests, 316, 318-321 
Dermal exposure, herbicides 

2,4-(dichlorophenoxyacetic acid), 625-
629 
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Dermal exposure, herbicides—Continued 
pattern of, 625-629 

Dermal exposure, pesticides 
data base, 772-775 
deposition pattern, 578-582, 612-623 
enclosed versus open tractor cab, 605-

610 
EPA guidelines for, 765-771 
hand exposure, 767 

monitoring of, 768-769, 776-787 
predictive models, 584-596 
risk assessment, 761-764, 778-779 
video imaging system, 640-648 
work practices, 778-779 
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chemical mixtures, 341-346 
epoxy resins, 389-395 
pesticides, rats, 177-192 

Dermatitis 
electron microscopy chemicals, 389-395 
skin cleaners, 345 
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chemical permeation, 252-256 

Developing countries 
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809 
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chemicals, 197-207, 257-268, 406 
solute/polymer matrix systems, 261-263 

Dipropyl sulfide 
physical properties of, 309 
protective clothing for, 307-313 

Disposable protective clothing, 368, 373, 
375 

worker acceptability of, 32 
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Ecuador 
pesticide use, 802-809 

Electric arcs 
laboratory simulation, 61-68 
protective clothing, 59-80, 829 

Electrical equipment workers 
protective clothing for, 813-831 

Electron microscopy 
pesticide residues, 653-654, 682, 684-

687 
Electron microscopy laboratory workers 

protective clothing for, 389-395 
Electronics industry workers 
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Electrostatic protection 

conducting materials, 825-826 

Faraday suit, 827-829 
Embedding resins 

allergic effects of, 389-395 
Epoxy resins 

allergic effects of, 389-395 
Euorpean community 

pesticide regulations, 758 
Evaporative resistance (See also Vapor 

permeability) 
protective clothing, 82-86 
Eye/face protection 
semiconductor workers, 349-350 

Fabric softeners 
pesticide residues, 705-714 

Face shields, 349-350, 427-428, 433-434 
Faraday suit, 815-831 
Fiber morphology 

pesticide dispersion, 680, 684-690 
Fiberglass 
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Fick's law of diffusion, 227-230, 263 
Firefighters' protective clothing, 439-451 
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gloves, 429-433, 469 
helmets, 427-428 
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464-468 
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ASTM Standard D 4108-82, 108 
National Fire Protection Association 

Standard 1971-86, 108 
steam burns, 415-421 
subjective evaluation, 447-450 
thermal injury, 415-421, 422-437 

underwear, 415-421 
Flame-retardant fabrics, 69-74, 77 
Flashovers 

electrical 
laboratory simulation of, 61-68 

thermal 
protective clothing, 426-438 
thermal injury, 424-425 

Fluorescent tracer 
pesticide skin deposition, 630, 633 

Foot protection 
semiconductor workers, 352 

Fruit orchard workers 
protective clothing for, 565-572, 573-

583, 766-767 
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Gas chromatography 
hydrocarbon fuels 

permeability testing, 329 
Gas masks 

use in children, 46-47 
Gases, in-process 

semiconductor processing, 348 
Gloves 

decontamination of, 359-367, 376-385 
for electron microscopy workers, 394 
for firefighters 

standards for, 429-433 
high-temperature coatings for, 143, 145, 

155, 157 
manual dexterity, 50-56 
materials 

asbestos, 152, 155 
fiberglass, 142-158 
rubber, 356-385, 394, 858 
Teflon, 858 
vinyl-coated, 343 
Viton, 858 
Zetex, 142-158 

nitrile-dipped, 343 
permeability 

chemicals, 197-207, 376-385, 858 
hydrocarbon fuels, 325-338 
manganese nitrate, 343-344 
pesticides, 633-634, 727-737, 767 

single palm versus double palm, 155-156 
Gore-Tex 

decontamination of, 651-659 
laundering of, 651-659 

thermal comfort of, 567, 640-648 
Gravimetric measurements, 315-325 

H 

Hand protection (See also Gloves) 
electron microscopy laboratory workers, 

393-394 
semiconductor workers, 350-352 

Hearing protection 
semiconductor workers, 349 

Heat exchange/transfer 
fiberglass coated fabric, 147-152 
moisture, 415-421 
molten metal splashes, 136-140 
protective clothing, 82-86, 87-100,108-

120 
resin-treated cotton, 126-129 
thermal manniken, 441-444, 446 

Heat hazards and protective clothing (See 
Thermal protective clothing) 

Heat measurement 
electric flashovers, 61-80 

Heat stress {See Thermal stress) 
Heat tolerance, 17-29 

effect of clothing, 17-29 
exposure limits, 25 
standards for evaluation, 17-29 

Herbicides 
2,4-D, 625-629 
2,4-dichlorophenoxyacetic acid, 625-629 
dermal exposure, 625-629 
skin deposition, 625-629 

Hot surface contact 
fabric insulation and, 87-100 

Humidity 
effect on pesticide penetration, 580-581, 

692-696 
heat tolerance, 27 
water-repellant fabrics, 295-304 

Hydrocarbon fuels 
permeability, clothing, 326-338 

I 

Immersion cup tests, 316, 318-321 
Industrial hygiene 

protective clothing 
role of, 341-346 
training in use of, 345, 354, 400 

Inhalation exposure, pesticides, 769-770 
Inspection program 

chemical protective clothing, 401 
Insurance companies, 11 
International Organization for Standard-

ization(ISO), 10, 13, 17 
International Symposiums, 5-6 
ISO Standards 

7243, 21-22 
7730, 18-19 
7933, 22-25 
9151, 112-119 
DIS 9185:1986, 131-141 

K 

Kawabata Evaluation System(KES), 34-41 

L 

Labels 
household pesticides, 790, 793-794 

Laboratories, 11 
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Latex, 330-331 
vapor sorption of, 834, 839 

Lawn care specialists 
protective clothing for, 557-564 

Layering 
protective clothing, 353-354 

Leakage testing 
aerosols, 525-534 
ASTM Standard F 1052-87, 525, 530-

531 
gases, 307-313, 525-534 

M 

Manniken, thermal, 441-444, 446 
Manual dexterity 

tests of, 50-56 
Marine pollutants, 409-412, 452-460 
Matrix release, 366, 369 
Methylene blue 

fabric penetration, 738-744 
pesticide penetration, 738-744 

Microporous fabrics, 299 
Mittens {See Gloves) 
Moisture {See also Humidity; Vapor 

permeabihty) 
effect on thermal insulation, 92-94, 118 
thermal injury, 415-421 

Molten metals impact, 101-107, 131-141, 
146, 152, 155 

ASTM Standard F 955-85, 102 
ISO DIS 9185:1986, 131-141 

Multiple-layer fabrics 
electrical thermal protection, 72-75, 77 

N 

National Fire Protection Association 
(NFPA) Standards 

1971-75, 426-435 
1971-86, 111-112, 114-119 
1972-85, 427 

Neoprene, 219, 222-225, 245-251, 292, 
330-331, 365, 366, 369 

Neoprene elastomer, 290-291 
Netherlands 

pesticide regulations, 753-764 
Nitrile, 245-251, 362-367, 363-364 
Nomex, 485-486 
Nonwoven fabrics {See also Gore-Tex; Sar-

anex-laminated Tyvek; Teflon; Ty-
vek; Viton) 

permeability of, 634-637, 738-744 
physical properties versus comfort fac­

tors, 31-42 

O 

Occupational medicine 
biological monitoring, 560-562, 767-

768, 770, 780-783 
electronics industry, 343 
pesticide regulations, 757-764 
protective clothing selection, 341-346 

Office of Toxic Substances (EPA), 257-
258, 263 

Olefin, 599 
Organic compounds 

nonvolatile, 329 
volatile, 328-332, 334 

Pads, protective 
cut protection, 159-172 

Passive sampHng device(PSD), 501-516 
Pennsylvania Bi-Manual Worksample As­

sembly Test(PBWAT), 51, 54 
Performance criteria 

chemical protective clothing, 399 
Permeability, clothing/materials {See also 

Chemical protective clothing; Ra­
diation protection clothing) 

air, 33 
ASTM Standards 

D 737-75, 33 
F 739-85,244,263,267, 317, 321, 519, 

730, 733, 849, 856 
F 1001-86, 849 

chemical resistance testing, 848-856 
chemicals {See Chemicals) 
data base, 403-408 
dispersion mechanism, 680, 684-690 
effect of fabric content, 602-603 
effect of fabric finish, 602-603 
effect of humidity, 580-581, 692-696 
effect of material thickness, 233-234 
effect of temperature, 220-233, 580-581 
fabric and yarn geometry, 681-682 

ASTM Standards D 1059-76; D 3775-
79; D 3776-79, 681 

field testing, 307-313, 314-325, 341-
346, 573-583 

laboratory tests for 
Carbon-14 labelling, 286-294 
chemical resistance methods, 263-

267, 848-856 
dispersion mechanism, 680-691 
gas chromatography method, 277-285 
immersion, 316, 319-321 
manniken use, 589-591, 593-594 
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methylene blue dye, 738-744 
permeation cell, ASTM, 220, 230-

231, 234, 236-242, 243-251, 727-
737 

permeation cup, 316-317, 321 
spray system, 660-670 
temperature/humidity, 692-696 

materials 
fluorocarbon finish, 671-679, 738-744 
Gore-Tex, 651-659 
multiple-layer fabrics, 295-304 
neoprene, 735 

nitrile, 735 
polyvinylchloride, 523 
rubber, 734-737 
saran/chlorinated polyethylene, 523 
woven versus nonwoven fabrics, 634-

637, 738-744 
predictive model for, 257-268 
radioactive liquid, 518-524 
standards development, 7-14 
steady-state permeation rate, 219, 222-

224, 238-242, 245-251, 264-265, 
318-320, 331-336 

sunlight effect, 653-659 
Permeability, skin 

keratin and, 273 
pesticide absorption, rats, 177-192 

Permeation cell 
Arthur D. Little 

glove testing, 727-737 
ASTM, 220, 230-231, 234 

comparison with standard cell, 236-
242 

glove testing, 727-737 
versus Radian Microcell, 243-251 

Permeation cup tests, 316-317, 321 
ASTM Standard E 96-80, 317 

Permeation theory, 227-230, 257-268, 
269-273 

Pesticide protective clothing 
agricultural workers (See also specific 

types, that is. Citrus grove workers), 
565-572, 573-583, 584-604, 599-
603, 605-609, 610-624, 630-639, 
796-800, 802-809 

comfort factors, 569-572, 591-593, 640-
648 

decontamination of (See Decontamina­
tion, protective clothing) 

design of, 558-560, 566-572, 575 
fabric finishes 

fluorocarbon, 671-679, 738-744 
soil-repellent, 697-704, 705-714 
starch, 705-714, 709-712 

fabric softeners, 705-714, 709-712 
field testing, 557-564, 565-572, 573-

583, 587-604, 605-610, 611-624, 
630-638, 643-644, 646, 776-785 

experimental design, 780-783 
gloves, 727-737, 785 
heat stress, 607-609, 640-648 
lawn care specialists, 557-564 
pesticide penetration of, 560-563, 589-

591, 593-596, 599-603, 612-623, 
625-629, 635-638, 651-659, 660-
670, 680-691, 692-696, 727-737, 
738-744, 777-778 

dispersion mechanism, 680-691 
regulation compliance, 607-609 
screening methods, 738-744 
selection of, 774-775 
starching of, 705-714 
thermal comfort, 591-593, 607-609, 

640-648 
training in use of, 799-800, 802-809 
use by householders, 790-792 
use in developing countries, 796-800, 

802-809 
use in hot climates, 790-792 

Pesticides 
4,4-alpha-trichloromethylbenzylhydrol, 

693 
application methods 

airblast, 606-608 
ground boom, 606-608 
household, 788-795 
spray, 607-608, 611-624 

azinphos-methyl, 574-583 
biological monitoring of, 560-562, 767-

768, 770, 780-783 
captafol, 611-623 
carbaryl, 716, 746 
Carbon-14 labelling, 716, 746 
chlorothalonil, 716, 746 
chlorpyrifos, 559, 560, 699, 708 
DDT, 681 
dermal exposure {See Dermal exposure, 

pesticides) 
developing countries use, 796-800, 802-

809 
dicamba, 746 
Dicofol, 693 
Difolatan 80 Sprills, 611-624 
dosimetry, passive, 766-767 
Dursban, 557-564 
glyphosphate, 746 
Guthion, 574-583 
labeUing for household use, 790,793-794 
LINDAN, 589 
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Pesticides—Continued 
tnalathion, 631-632, 651-659, 738-744 
methyl parathion, 672 
organophosphorous compounds, 729 
parathion, 609 
permethrin, 599-603 
registration of, 753-757, 759 
regulation of, 753-771 
risk assessment, 584, 759-764, 772-775 

and work practices, 778-779 
skin absorption, rats, 177-192 
skin deposition (See Dermal exposure, 

pesticides) 
urinary metabolites, 560-562, 767, 780-

783 
Petroleum industry workers 

protective clothing for, 326-327 
Phosphorescence, room-temperature 

hydrocarbon fuels, 329-330 
Photo-resist procedures 

semiconductor processing, 348 
Photoionization detection 

hydrocarbon fuel, 329 
Physical properties, protective materials 

comfort factors, 31-42 
evaluation of, 34-39 

Physiological responses 
climatic effects versus clothing, 84-86 

Polyethylene, 203-207, 264-265 
Polymers 

ASTM Standard D 3132-84, 211 
protective clothing, 204-205, 219-225, 

269-273, 289-291, 327-328 
predictive model, 257-268 

Polynuclear aromatic compounds, 332-335 
Polyvinyl alcohol, 203-207, 330-331 
Polyvinylchloride, 203-207, 219, 

222-224, 330-331, 522-523 
Predicted Mean Vote(PMV) comfort in­

dex, 18-19, 22, 26, 28-29 
Predicted Percentage of Dissatisfac-

tion(PPD) index, 18-19, 22 
Propellant handler's ensemble, 484-491, 

492-500, 541-553 
Protective clothing (See Chemical protec­

tive clothing; Firefighters' protec­
tive clothing; Pesticide protective 
clothing; Radiation protective cloth­
ing; Thermal protective clothing) 

Psychological reaction 
children, 43-49 

R 
Radiant heat 

electrical flashover, 65-66 

thermal protection, 119, 417-421 
Radiation protective clothing 

air-supphed suit, 518-524 
tritium challenge, 518-524 

Radioactive tracer 
pesticide dispersion, clothing, 286-294, 

682-683 
Resins 

epoxy 
allergic effects, 389-395 

thermal protective clothing, 121-130 
Respirator valves 

leak rate, 538-540 
Respiratory protection devices 

children, 43-49 
emergency air supply, 488 
environmental control system, 488 
pesticide penetration of, 594-596 
self-contained(SCBA), 351 

comfort of, 447-450 
NFPA standard 1971-75, 433-434 

Royal Institute of Technology, Stockholm, 
6 

Rubber, 203-207, 212-218, 230-235, 264-
265, 289-290, 330-331, 734-737 

gloves, 327-328 

Sample trapping system, 278-285 
Saran/chlorinated polyethylene, 519-524 
Saranex-laminated Tyvek, 576-583 
Self-contained atmospheric protective en-

sembles(SCAPEs), 484-491 
Self-contained breathing device 

comfort of, 447-450 
NFPA Standard 1971-75, 433-434 

Semiconductor workers 
protective clothing for, 352-353 

Sensitization 
electron microscopy resins, 389-395 
skin cleaners, 345 

Single-crystal ingots, 348 
Single-layer assemblies 

electrical thermal protection, 69-72, 74 
Skin 

deposition (See Dermal exposure, her­
bicides; Dermal exposure, pesti­
cides) 

injuries of (See Dermal exposure, her­
bicides; Dermal exposure, pesti­
cides) 

rats 
pesticides absorption, 177-192 
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Software 
chemical protective clothing 

data base, 403-408, 409-412 
Soil-repellent finish, 697-704, 705-714 
Solar radiation 

chemical protective clothing, 489 
Solubility parameters 

chemical protective clothing, 197-207, 
209-218, 269-273 

Solvents 
flushing of, 371-372 
glove decontamination testing, 377 

Sorption kinetics 
mathematical model, 832-846 

Soybean field workers 
protective clothing for, 599-603 

Specimen mounting 
thermal protection tests, 110-111, 113 

Spray chamber 
pesticide penetration tests, 660-670 

Standards {See also ASTM Standards; ISO 
Standards) 

ASTM committee F23, 3-6 
certification system, 9-10 
chemical protective clothing, 7-9 
conductive clothing, 830 
development of, 3-6, 7-14 

organizations and, 11 
EPA guidelines for pesticides, 765-771 
firefighter's protective clothing, 108-

120, 426-438 
gloves for firefighters, 429-433 
international, 7-14 
National Fire Protection Associa-

tion(NFPA), 426-435 
national systems, 13 
Netherlands, for pesticides, 753-764 
thermal comfort 

ISO standards, 17-29 
thermal protective clothing, 426-438 

Steel yarns, 825 
Steelworkers 

protective clothing for, 101-107 
Sweat 

pesticide excretion in, 783 
rate of versus thermal stress, 22-25 

light activity, 27 
Syringe pump 

permeation testing, 252-256 

Teflon, 212-218, 230-235, 475-483 
Temperature, elevated 

coated mittens, 142-158 

effect on chemical permeation, 230-233 
effect on pesticide penetration, 692-696 
insulation fabrics, 88-100, 108-120 

Thermal comfort, 17-19 
clothing radiant temperature, 645-646 
influence of clothing, 25-29, 82-86 
pesticide protective clothing, 591-593, 

640-648 
standards for, 18 
U-values, 641-642, 644-646 
vapor permeability, 591-593 
various fabrics, 640-648 
wind penetration potential, 642-643, 

645-646 
Thermal injury 

firefighters, 415-421, 422-437 
flashovers, 422-426 
hot surface contact, 87, 92 
molten metal splashes, 139-140 
test simulations of, 108, 114 

Thermal protective clothing {See also 
Firefighters' protective clothing) 

electrical flashovers, 59-80 
hot surface contact, 87-100 
insulation of, 20-21, 27, 87-100 
International Organization for Standard-

ization(ISO) standards, 17-29 
measurement of, 88-89, 92, 102-107, 

109-119 
ASTM Standard D 4108-82, 110-111 
ISO 9151, 111-119 
NFPA 1971, 111-112 

mittens, fiberglass, 142-158 
moisture barrier in, 448-449 
molten steel impact, 101-107 
physiological strain, 82-84 
resin-treated cotton, 121-130 
standards for, 17-29, 426-438 
state of the art technology, 435-438 
thermal manniken, 440, 441-444, 446 
underwear, 415-421 
vapor permeability, 118 

Thermal stress 
influence of clothing, 82-86 
propellant handler's ensemble, 550-552 
standards for, 17-29 
WBGT index, 21 

Thermography, 819, 820 
Total encapsulating suits {See Propellant 

handler's ensemble; Self-contained 
atmospheric protective ensem-
bles(SCAPEs); U.S. Coast Guard 
chemical response suit) 

Toxicology 
pesticide regulation, 759-764 
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Tractor drivers 
dermal exposure, pesticides, 605-610, 

611-624 
protective clothing for, 605-609, 610-

624 
Tritium 

ASTM Standard F 739-85, 519 
chemical protective clothing for, 518-

524 
Tyvek, 330-331, 369, 567-569 

U 

U.S. Coast Guard 
Atlantic strike team, 452-460 
chemical response suit, 209-218, 476-

483, 527-530, 847-861 
fabric testing, 848-861 
glove testing, 858-860 
visor testing, 856-857 

data base, 409-412 
Underwear 

thermal injury protection, 415-421 
Urinary metabolites 

pesticides, 560-562, 767, 780-783 
Utility workers 

protective clothing for, 60-63, 74-80 

Vapor permeability 
heat stress calculation, 22 
latex-bonded carbon, 832-846 
protective clothing, 82-86, 448-449, 

832-846 
mathematical model, 82-83, 832-846 
moisture barrier, 448-449 
thermal comfort, 591-593 
thermal insulation, 92-94, 118 

water-repellent fabrics, 296-299, 302 
woven versus nonwoven fabrics, 33, 37 

Vapor prime 
semiconductor processing, 348 

Vent valves 
leak rate, 538-540 

Vermiculite 
use as coating, 143-158 

Video imaging 
pesticide skin deposition, 630-639 
protective clothing evaluation, 630-639 

Viton, 203-207, 212-218, 230-235, 330-
331, 475-483 

Viton/chlorobutyl, 230-234, 851 
Viton/chlorobutyl laminate, 289-290 
Volatility 

chemical contaminants, 376 

W 

Water-repellent fabrics, 295-304 
dynamic testing of, 299-303 

Water rinsing 
glove decontamination, 376-385, 383-

384 
Water solubility 

chemical contaminants, 376 
Wet Bulb-Globe Temperature(WBGT) In­

dex, 21-23 
Wind penetration potential 

thermal comfort, 642-643, 645-646 
Wool 

molten metal splashes, 138 
Woven fabrics 

ASTM Standards 
D 3775-79, 681 
D 3776-79, 681 

comfort of, 31-42 
permeability 

chemicals, 634-637 
pesticides, 738-744 
vapor, 33, 37 




