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Threshold Limit Values for 1958

Adapted at the 20th Annual Meceting of the American
Conference of Governmental Industrial Hygicnists
Atlantic City, April 19-22, 195&

Threshold limits should be used as guides in the control of health hazards
and should not be regarded as fine lines between safe and dangerous concentra-
tions. They represent conditions under which it is believed that nearly all workers
may be repeatedly exposed, day after day, without adverse effect. The values
listed refer to time-weighted average concentrations for a normal work day. The
amount by which these figures may be exceeded for short periods without injury
to health depends upon a number of factors, such as the nature of the contami-
nant, whether very high concentrations even for short periods produce acute
poisoning, whether the effects are cumulative, the frequency with which high
) concentrations occur, and the duration of such periods. All ‘must Be taken into

consideration in arriving at a decision as to whether a2 hazardous situation exists.
Special consideration should be given to the application of these values in the
evaluation of the health hazards which may be associated with exposure to com-
binations of two or more substances.

Threshold limits are based on the best available information from industrial
experience, from experimental studies, and, when possible, from a combinaticn
of the two. These values are based on various criteria of toxic effects or on
marked discomfort; thus, they should not be used as a common denominator of
toxicity, nor should they be considered as the sole criterion in proving or dis-
proving diagnosis of suspected occupational disease.

These limits are intended for use in the field of industrial hygiene and should
be employed by persons trained in this field. They are not intended for use,
or for modification for use, in the evaluation or control of community air pollu-
tion or air-pollution nuisances.

These values are reviewed annually by the Committee on Threshold Limits
for changes, revisions, or additions as further information becomes available.
The Committee welcomes the suggestion of substances to be added to the list and
also comments, references, or reports of experience with these materials.

Submitted for publication May S, 1938.

RECOMMENDED VALUES
Ga_sa_ _and Vapors

Approx. Approx.
SussTANCE PPM* Mg. per SuBSTANCE PPM ™~ Mg. per
Cu. h}._*l' - X Cu M.t
Acetaldehyde ........... 200 Allyl propyl disulfide .. 2 12
Acstic acid ........... 10 23 Ammonia .............. 100 70
Acetic anhydride ....... 5 20 Amyl acetate .......... 200 1,030
Acetone  ..........e..n. 1,000 2,400 Amyl alcohol
Acolen ....cevnanenn... 0.5 1.2 (isoamy! alcohol) .... 100 360
Acrylonitrile . .......... 20 45 Aniline _..,... U 5 19
Allyl aleohol .......... 5 12 Arsine .......ceeieian.n 4005 0.2
Allyl chloride .......... 5 15 Benzene (benzol) ...... 25, 80
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THRESHOLD LIMIT VALUES FOR 1958

X.
SussTaNCE PPM % SunsTanct PPM* ?:f::,ﬁ
w M.
Benzyl chloride ........ 1 5 Dimethylaniline Mt
Bromine ... ccceieeeces 1 7 (N-dimethylanilme) .. 5 25
Butadiene Dimethylsulfate ........ 1 5
(1, 3:butadiene) ....... 1,000 2,200 Dioxane (dicthylene
Butanone dioxide) ....... vaeee. 100 360
(methyl ethyl ketone) . 250 740 Ethyl acetate .......... 400 1,400
Butyl acetate Ethy! acrylate .......... 25 100
(n-butyl acetate) .... 200 950 Ethyl alcohol (ethanol) 1,000 1,900
Buty! aleohol Ethylamine ............. 23 45
(n-butanol) .......... 100 300 Ethylbenzene ........... 200 870
Butylamine ............ 5 15 Ethyl bromide ......... 209 890
Butyl cellosolve ‘% Ethyl chloride ...... .. 1,000 2,600
(2-butoxyethanal) .... 50 240 Ethyl ether ............. 400 1,200
Carbon diaxide ......... 5,000 9,000 Ethyl formate ......... 100 300
Carbon disulfide ....... 20 60 Ethyl silicate .......... 100 850
Carbon monoxide ...... 100 110 Ethylene chlorohydrin .. S 16
Carbon tetrachloride .... 25 160 Ethylenediamine ........ 10 0
Cellosolve Ethylene dibromide
(2-ethoxyethanol) .... 200 740 (12-dibromoethane) .. 25 190
Cellosolve acetate Ethylene imine ......... 5 9
(2-cthoxyethyl acetate) 100 §40 Ethylene oxide ........ S0 %
Chlorine ............... 1 3 Floorine ......cceeeeens 0.1 02
Chlorine trifluoride ..... 0.1 0.4 Fluorotrichloromethane . 1,000 5,600
Chlorobenzene Formaldehyde ........ . 5 6
(moochlorobenzene) .. 75 350 Furfural -ere oo, s o
Chloroform Gasoline ............... S0 2,000
(tnchlamcthane) ces 100 490 Hcptane ("_hepme) ... 500 Zm
I-Chlon?-lrmtropmpnnc .2 100 Hexane (n-hexane) ... 500 1,800
g:z:‘;l‘::: """""" 1 7 Hexanone (methyl butyl
(2-chioro-1.3-butadiene) 25 % e iy 10
Cresol (all isomers) ... 5 22 ketone) 100 410
Cyclohexane ........... 400 1,400 H Lo et
: ydrazine ......ce000.. 1 13
Cyclohexanol ........... 100 410 Hyd bromide 5 17
Cyclohexanone ......... 100 400 H} d g chloride ... 5 7
Cyclohexene ........... 400 1,350 Hy TOREN CRIOMCE ..... .
Cyclopropane ........... 400 690 ydrogen cyanide ...... 10 1
Decaborane «..on.oo.... 0.03 03 Hydrogen fluoride ...... 3 2
Diacetone alcohol Hydrogen peroxide, 90% 1 14
(4-hydroxy-4-methyl- Hydrogen selenide ...... 0.05 02
2-pentanone) ......... 50 240 Hydrogen sulfide ...... 20 30
DibOrane .oevevencennns 0.1 ol Todine ......ccoccenn... 0.1 1
o-Dichlorobenzene ...... S0 300 Isophorone .............. & 140
Dichlorodifiuvoremethane 1,000 4,930 Isop.mpylzn'xme """"" 5 12
1.1-Dichloroethane ...... 100 400 Mesityl oxide .......... 25 100
1,2-Dichlorocthane . Methyl acetate ....... 200 610
(ethylene dichloride) .. 100 400 Methyl acetylene ....... 1,000 1,630
1,2-Dichloroethylene .... 200 790 Methyl acrylate ........ 10 3
Dichloroethyl ether ..... 15 % - Methyl alcahol
Dichloromonofiuoro- (me:hzml ) IS 200 260
methane .....cann.... 1,000 4,200 Methyl bromide ........ 20 &
1,1-Dichloro-1-nitro- Methyl cellosolve
ethane .....coveeeenen 10 60 (2-methoxyethanal) .. 25 80
Dichlorotetraflvoroethane 1,000 7,000 Methyl cellosolve acetate
Diethylamine ........... 25 75 {ethylene glycol mono-
Difluorodibromomethane 100 860 maethyl ether acetate) .. 25 120
Diisobutyl ketone ...... S0 290 Methyl chloride ........ 100 ., 210
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A M. A ARCHIVES OF INDUSTRIAL HEALTH

Approx. Approx.
SunsTANCE PPM* Mg, per SuBsTANCE PPM* Mg, per
Cu Mt CaM+
Methylal (dimethoxy- Phosphine ............. 0.05 0.07
methane) ..... maveees 1,000 3,100 Phophorus trichloride .. 0.5 3
" Methyl chloroform Propyl acetate ......... 200 840
(111-trichloroethane) 500 2700 Propyl alcohol
Methylcyclohexane ..... 500 2,000 (isopropyl alcohol) .. 400 980
Methyleyclohexanol ..... 100 470 Propyl ether
Methyleyclohexarone ... 100 460 (isopropyl ether) .... 500 2,100
Methyl formate ........ . 100 250 Propylene dichloride
Methyl isobutyl carbinol (l,Z—dlchlompmpanc) 75 350
(methyl amyl alcchol) 23 Propylene imine ...... 25 60
Methylene chloride Pyridine ............... 10 30
(dichloromethane) .... 500 1750 . Quinone .........oee... 01 04
Naphtha (coal tar) .... 200 800 ° Stibine .......ioeieeen 01 0.5
Naphtha (petroletm) ... 500 2,000 Stoddard solvent ...... 500 2,900
Nickel carbonyl ........ 0.001 0.007 Styrene monomer
. Nitric acid ......00enatn 10 25 (phenylethylene) ..... 100 420
p-Nitroaniline .......... 1 6 Sulfur dioxide ......... 5 13
Nitrobenzene ........... 1 -5 Sulfur hexafluoride .... 1,000 6,000
' Nitroethante ,........... 100 310 Sulfur monochloride .... 1 6
Nitrogen dioxide ....... 5 9 Sulfur pentafloride ....  0.028 025
Nitroglycerin ........... 0.5 5 p-Tertiarybutyltoluene .. 10 60
Nitromethane .......... 100 250 1,1,2.2-Tetrachloroethane 5 35
2-Nitropropane ......... 50 180 Tetrahydrofuran ....... 200 50
Nitrotoluene ........... 5 30 Tetranitromethane ...... 1 8
Octane ......ooonnnnnn. 500 2350 Toluene. (toluol) ...... 200 750
Oz0ne ..ovvieiiiineaanas 0.1 0.2 s-Toluidine ....ooounn.. 5 2
Pcn.une ................ l,m 2.950 Trichloroethylenc ....... 200 1'050
Perftanone -Trifluoromenabromo-
(methyl propyl ketone) 200 70 methane .....veeeines 1000 6100
Perchlorethylene Turpentine '100 S6G
(tetrachloroethylene) . 200 1,350 \..“f"'“ AR
‘inyl chloride
Phenol .......ccoveen.s 5 19 . 500 1
Phenylhydrazine . ....... 5 22 _ {chloroethylene) ...... 00
- Phosgene Xylene (xylol) ..... . 200 . 870
. * Parts of vapor er gas per million parts of sir by volume.
o (carbonyl chloride) .. 1 4 t Approximate milligrams per cubic meter of air.
. Toxic Dusts, Fumes, and Mists
:.: : Mg. per Mg. per
. . SunsTANCE Cu M.t  Sumstance Cu M3
B Aldrin (1,2,3.4.10,10-hexachloro- Crag herbicide (sodivm 2-[2,4-
i 1,44a,5,8 8a-hexahydro-1,4,5,8- dichlorophenoxy] ethanol hydrogen
WL dimethanonaphthalene) . ... 028 SUlfate)  ciiiiiiiiieieieieeiinnans 15
. Ammate (ammonium Sﬂfﬂma‘c) . 15 Cyanide (as CN) ........ccvvevnns 5
Antmony ...cccccecinnen [ETRRRRRRER 05 24-D( 2.4—dxchlorophenoxy=ccuc acd) 10
ANTU (alpha-naphthyl-thiourea) ... 03 DDT (2.2-bis[p-chlorophenyl]-1,1,1-
Ars'.cmc ............................ 0.5 _ trchloroethane) .........cciie.ll 1
Barium (soluble compounds) ... o3 Diddrin (1,23,4,10,10-hexachioro-
Cotchan smmmte e I 67-<poxy-1,4:42,5.6.7.8Ba-octzhydro-
Chlordane (124567.85 T piiabdmaano mphtalen) ... 0z
octachloro-3a,4,7,7a-tetrahydro- R A
a7 ' INGA0E)  rnerneaennnns 2 gin;tmmlwe] ...................... (l)j
Chlorinated ;h:nc.60%.......~..- 0.5 O-0-CTCS0] . .evncacvmnserannven
Chlorinated dipheryl oxide .......... 0.5 EPN (O-ethyl O-p-nitrophenyl
Chlorodiphenyl (429 chlorine) ...... 1 thicnobenzenephosphonate) ........ 05
Chlorodiphenyl (5496 chlorine) ...... 0.5 Ferbam (ferric dimethyl
Chromic acid and chromates (as CrG:) 0.1 dithiocarbamate) -----------------"lé
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THRESHOLD LIMIT VALUES FOR 1958

SunsTaxce PPM* Mg.per  SUBSTANCE PPM = Mz per
Cu M.t Cu M.t
Ferrovanadium dust ........oeeevens 1 Strychning c.oiiiiiiiiiiiiieiinnn... 0.15
Fluaride ...ccevecvecscoccannorescane 25 Sulfuric acid ....oiviiiniinnnnnn.. 1
Hydroquinone .......ceeevccescences 2 TEDP (tetraethyl ]
Iron oxide fume .....cccevvenienaes 15 dithionopyrophosphate) ........... 02
Lezd coneeniiieecenconsasasansennas 02 TEPP (tetraethyl pyrophosphate) .. 0.05
Lead arsenate . ....ccaavccernnaocane 0.15 Tellurium ..oovviiiniinnnnennnnnnn. 0.1
Lindane (hexachlorocyclohexane, Tetryl (2,4,6-trinitrophenyl-
LANNA {SOMEr) ..cvenrciocnccones 0.5 methyhitramine) ................. L5
Magnesium oxide fume ............ 15 Thiram (tetramethy!l thiuram
Malathion (O,0-dimethyl dithiophos- disulfide) .....ciiiiiiiinieniiia.s 5
phate of diethyl mercaptosuccinate) 15 Thallium (soluble compounds) ..... 0.1
Manganese .......cceeaennreceanacns 6 Tianium dioxide ..........cco0o.... 15
MeruUry .....cvcececcnmcneccnssones 0.1 Trichloronaphthalene ............... 3
Mercury (organic compounds) ...... 0.01 Trinitrotoluene ......covieivencann.. 13
Methoxychlor (22-di-p-methoxy- Uranium
- phenyi-1,1,1-trichloroethane) ...... 13 (soluhle compounds) ............ 0.05
Molybdenvum (insoluble compounds) ............ 025
(soluble compounds) ........covenn S Vanadium
" (insoluble compounds) ............ 15 (VeOsdust) ..oooninnenannnnn.. .. 05 -
Nicotineg ......ccecercsconnancanssns 0.5 (ViO: fume) ..........covnnnn.. 0.1
Parathion (0,0-diethyl O-p- Warfarin (3-]a acetonylbenzyl]-4-
nitropheny! thiophosphate) ........ 0.1 hydroxycoumarin) ................ 0.5
Pentachloronaphthalene ............. 0.5 Zinc oxide fumes ....cociieerininn.. 15
Pentachlorophenol ....ociiiiireeenn 0.5 Zirconium ;ompomds (as Zr) ...... 5
Phosphﬁnls (ydlo‘V) ............... 0.1 i': di in. :;j'r: w:'“v:; : ibl Loncer '::;vu: of radio-
Phosphorus pentachloride ........... 1 Ra d".‘:’uﬂm ot Hoens Body et i Pcmn:‘
Phaosphorus pentasulfide ............. 1 sible Concentration in Air and Water,” Handbook 52,
Pieric acid ... . iciiiiiniiianaan, 0.1 U. S. Department of Commerce, Nationa! Bureau of
Pyrethrum . oooveoeeeeeeaennaeeens 2 Sundards, March, 1953, In additon, see “Permissibl
""""" Dase from External Seurces of Ionizing Radiation,” Hand-
Rotenone ......ccovecenenencanens o S book 59, U. S. Department of Commerce, National Bureau
Selenium compounds (as Se) ........ 0.1 of Sundards, Sept. 24, 1954,
Sodium fluorcacetate (1080) ........ or - - R':‘;:“’“ of the two publications mentioned above is in
Sodium hydroxide .........oioin. 2 mm‘;m of dust, fume, or mist per cubic meter of air.
Mineral Dusts
SUBSTANCE MPPCF§ SUBSTANCE MPPCF §
uminum OXide ....ceaceeennnnn 50 Silica
ASDESIOS .. iiianenieacaanananann 5 high (above S0% free SiO:) ... 5
Dust (nuisance, no free silica) .... 50 medium (5 to 50% free Si0:) .. 20
Mica (below 5% free silica) ...... 20 Jow (below 5% free Si0s) .... 50
Portland COMENt «vveeeveenennes 50 Silicon carbide .................. 30
Tale eieniniieeeneenaaeaaeaas 20 Scapstone (below 5% free Si0x) .. 20

§f Millions of particles per cubic foot aof air.

TENTATIVE VALUES

Approx.
SUBSTANCE PPM || Mg, per
Cu M
(x) Acctylene tetra-
bromide ........ 1 14
(x) Allyl glycidyl ether :
(AGE) ........ 10 45
(x) Beryllium ......... 2y/m*
(x) Boron trifluoride .. 1 3
(x) »-Butyl glycdidyl
cther (BGE) .. 50 270

Approx.
SuBSTANCE PPM i Myg. per
~ - Cu. MY
(x) Butyl mercaptan .. 10 33
Chlorine dioxide .. 0.1 0.3
(x) Chloroacetaldehyde 1 3
(x) Chlorobromomethane
(CIBrCH:) .... 400 2,100
(x) Diglycidyl ether -«
(DGE) ........ 10 55 ~
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A.M.A. ARCHIVES OF INDUSTRIAL HEALTH

Approx. Approx.
Sumstaxce PPM|l Mg pr  Susstaxcy PPM| Mg per
Cu MY Cu MY
(x) Dimethyl formamide 20 &0 Phosphoric acid ... . 1
l,l-Dxme'thyl n-Propyl nitrate .. 25 110
.hyd.raane veeees 0.5 1 (x) Propylene oxide .. 100 240
(x) Dipropylenegly- (x) Tertiary butyl
cohnethylether .. 100 600 2 coboj 1
(x) Ethyl mercaptan .. 250 60 0 seobel Ll 100 300
(x) Furfuryl aleohol .. 50 200 (x) Tﬂl{lmz.“-
(x) Glysdidol .......... 50 150 diisocyanate .... 0.1 0.7
sec-Hexyl acetate 100 59 1,23-Trichloropropane .. 50 300
{x) Isopropyi glycidyl - o . .
cther (IGE) ... S0 240 (x) Tn.eth)l amine ..., 2§ 102
s N . Triorthocresyl
(x) Lithivm hydride .. 257/ hosphat
(x) Methyl meraaptan 50 100 P € ceveeen 01
(x) « Methyl styrene .. 100 480 (x) Vinyl toluene ..... 100 480
{x) Monomethyl aniline 2 9 (x) Ytarium amd in-
. {x) Paradichloro- organic compounds s
benzene ........ 75 450 . u .
(x) Perchloromethyl (x) Xylidine R 5 25
mercaptan ...... o1 08 (x) Teflon decomposition
(x) Pheayl giyeidyl ether products ........ * -
(PGE) ........ 50 a1 (x) Pentaborane (BdHo) * *
¥ Pacrts of vapor oc gas per million parts of air by wvolume.
¥ Approximate milligrams per cubic meter of air.
(x) These values on the tentative list for 1957, i
* Until more daea are forthcoming, it is important that at hetic ations of these materials v which warkers
are expoted must de kept &5 near 0 as possible.
H. E. SToKINGER Henvey B. Evxains W, H. REtNHART

Wnriax L. Baws

W, Crarx Coorex Kerrr H. Jacosson

Artan L. Coremax, Chairman
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