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4| DEANYAS NS M QaIXE Az
ros re)
QBHOIXE AZIRISH, M2t

of U2 FLye| BHO| LEI|IE H2|E

1. 3= 185 e 9 93 IR =5 71€3E(2013.8.14)
FoHQIX HE CAS TWA STEL l_f|-‘j': HrokA
2287|(F2H)) ppm | mg/m* | ppm | my/m |ST -
718 (Gasoline) 8006-01-9 300 900 500 1500 g%%%% 317]]—9] éﬁg@ﬁ:ﬁq‘
Z2e}29E)5]E (Glutaraldehyde) 111-30-8 C005 | C 020
B -tr==o}dl (8 -Naphthylamine) 91-59-8 - - - - (91-59-8], HIoF 1A
YEZZEAI™ (Nitroglycerin) 55630 0.05 0.5 s |-
U E 2 i E(Nitromethane) 75-52-5 20 50 9 2
UEZWA  (Nitrobenzene) 98-95-3 1 5 s |22 A2
pUEZoPdY (popuj-UEZHlAl 100-01-6 - 3 S
p-HEZZ 2 @ullAl(p-Nitrochlorobenzene) 100-00-5 0.1 0.6 S |8k 2 A2
tYEZEZN (Dinitrotoluene) 25321-14-6 0.2 s |HF 1B, W2, A2
gugold el (Dimethylaniline) 121-69-7 5 25 10 50 s || 2
NN-T]HEolH| Eolu] = (N N-Dimethyl acetamide) 127-19-5 10 35 - - s |A 1B
BliZ20 = . € 20 =

qﬁﬁ?ﬁﬁmﬁ&éﬁ HE RIS, 08-12:2 10 30 - - s |4 1B

'_t]o 33.T]= | =]
e Dot 3 Sctioro (iherytmethune) e I L I I I L
to|gd Ezjoll (Diethylene triamine) 111-40-0 1 4 s
tjoHoE|Z (o2ollE|Z, Diethylether) 60-29-7 400 1200 500 1500
1,4-T]2AF (1 4-Dioxane) 123.91-1 20 72 s |g 2
to| AR EAE (Diisobutyl ketone) 108-83-8 25 150
tjZ2 2wt (o] g3l e @, Dichloromethane) 75-09-2 50 175 o2
o-TZ2 2414 (o-Dichlorobenzene) 95-50-1 25 150 50 300
p-fZ=Z2 9lA(P-Dichlorobenzene) 106-46-7 10 60 20 110 db
12-tjE= 2o o] FslotA g1, 2-Dichloroethylene) | 540-59-0 200 790
EECTIE ST Pt i S O R

Dichlorofluoromethane) -
1,1-0| 22 2-1-Z5 2 2 of|eK1, 1-dichloro-1-fluoro 1717-00.6 500

ethane)
ik slol=ato|= (4 LelRW, Maleic anhydiide) | 108-31-6 0.1 0.4
oSS R S e s | 5 | o

13| AU o]l AA]0 olE
e ptens] o) T e
2-8Al=(2-hexanone) 591-78-6 5 20 - - - A2
2 2B HYEHAIZZIAR= (o -Methyleyclohexanone) 583-60-8 30 230 75 345 s
HEA| 2= (Methyleyclohexanol) 25039-42-3 50 235
Hel- kol A= (Methyl n-amylketone) 110-43-0 50 235
e Qb8 (e, Methyl Alcohol) 67-56-1 200 260 250 310 S
2-EEH=(2-Butanone) 78933 200 590 300 885
32~(Hexone) 108-10-1 50 205 7 300 s|a 2
e FEeto|E (FE2uE Methylchloride) 74873 50 105 100 205 1)
HE= EE(1,1,1-EfZ2 20}, Methylchloroform) 71-55-6 350 1900 450 2450
WAl (Benzene) 71-43-2 1 3 5 16 S |2 1A, ¥ 1B
WA (Benzidine) 92-87-5 - - - - S |9 1A
135l ¢l (1,3-butadiene) 106-99-0 2 4.4 10 2 9 1A, ¥ 1B

X Q0 El La|= HE] =
B R e I I T I I I I

=] Q. E(ollelgl=2a]= HE)
oo, bopatrokcg e 2072 | 20| W
1-HESF8 (1-F8H2, 1-Butylalcohol) 71-36-3 C 50 C 150 S
2-HEHAT S 2-REHE sec-Butyl alcohol) 78-92-2 100 305 150 455
AL HEAT-8 (tetra-Butyl alcohol) 98-51-1 100 300 150 450
1-H 2RI 27} (1-Bromopropane) 106-94-5 25 125 - - A 1B
2-HE2 W2 (2-Bromopropane) 75263 1 5 - -
HE23E (Methyl Bromide) 74-83-9 1 3.9 - - S |¥ 2
AFd3}EbAr (Carbon Tetrachloride) 56-23-5 5 30 - - S (9 1B
ABETIE ZHIE (Stoddard solvent) 8052-41-3 100 525 - - - |\ 1B, #hiB
2B (Styrene) 100-42-5 20 85 40 170 S | 2




'REHQIXtE HZ A, et T2 2 239 =&J|F HalE | 5
Safelxt 3E ns TWA STEL__[me ot
ZEHRI(FEH)) ppm mg/m° ppm mg/m* | ST

A|ZZ23NA= (Cyclohexanone) 108-94-1 25 100 50 200 s |22
A|Z&28As (Cyclohexanol) 108-93-0 50 200 - - s
A|ZZ8)Ak (Cyclohexane) 110-82-7 200 700 - - -
AlZ2 SlAll (Cycdohexene) 110-83-8 300 1015 - - -
opdd] (opa|:dlA) T} 11 F=A]| (Aniline & homologues) | 62-53-3 2 10 - - S |d 2, dH2
O EYEZ (Acetonitrile) 75-05-8 20 33 - - s
OF|E (Acetone) 67-64-1 500 1188 750 1782
oA EA Ex0)E (o)Ed Zal= S|

e S ot e e | aase |5 | s |
O EUY|3] = (Acetaldehyde) 75-07-0 50 90 150 270 o2
ola8ZUEH (Aaylonitile) 107-13-1 2 45 . - s |9 1B
ol ol = (Acrylamide) 79-06-1 - 0.03 - - S | ¥ 1B WHiB, A 2

&

i e I I R I B R

E] =<a]= E (=] 1= —<g]=
B e e I B I R I I
of&@lo|ql (Ethyleneimine) 151-56-4 0.5 1 - - S |®F 1B, ¥ 1B
ofddZ Rz Zolo|=el-FE 2 ek, Ethylen chlorohydrin) | 107-20-0 Cc 1 C 3
oIl Al (Ethyl benzene) 100-41-4 100 435 125 545 - E 2
ofglolT e o] E (ootTYAAE, Ethylacrylate) |  140-88-5 5 20 - - Sod o2
23-OZA-1- L2 H-E(F T A]E, 2, 3-Epoxy-1-propanol) 556-52-5 2 6.1 - - - |9k 1B HH2, A 1B
o ZZ 23| ﬂ(Epmhlorohydnn) 106-89-8 0.5 1.9 49 1B

O]AKE AF-E (sobutyl Alcohol) 78-83-1 50 150 - - - |-
o]iopy AFE (o)AMY AT, Isoamyl alcohol) | 123-51-3 100 360 125 450
0] A 2 H k5. (Isopropyl Alcohol) 67-63-0 200 480 400 930
o|gsloddl (1,2-t]ZFZ Z0f|et, Ethylene dichloride) | 107-06-2 10 40 - - - |2B
oJ&}fets: (Carbon disulfide) 75-15:0 10 30 : - 5

ZAh-o| EAlofEl (QIQEﬂ%ﬂ*ﬁﬂ]E@l‘ﬂl =
]—/\1] H|o|E AlZ & H oA H|0]| B, 2-Metoxyethyl|  110-49-6 0.1 0.48 S

acetate)

ZAbo| Aol (A Y Tsoamyl acetate) 123-92-2 50 260 100 520
1319-77-3
AHF (BEOIIAD, (Cresol) 95487 5 2 s
108-39-4

FAlH|(Xylene) 1330-20-7 100 435 150 655 - -
22" YEHog 2 (Chloromethylmethylether) 107-30-2 - - BRIV
bis-ZZ 2 gofg| 2 (2 Zf|H|Z, bis-chloromethylether) |  542-88-1 0,001 0.005 - - - |9 1A
ZZ2ZHA (Chlorobenzene) 108-90-7 10 46 20 9% - e 2
E|E|W13 (Turpentine) 8006-64-2 20 112 - - - -
L122-HEe 22 2ofeh (Al dal, 1,122 Tetrachlroroethane)| — 79-34-5 1 7 - - s [ 2
g Eg}slo| =252k (Tetrahydrofuran) 109-999 50 140 100 280 -®F o2
E24 (Toluene) 108-88-3 50 188 150 560 S | A 2
E2902 4-t]o] AAJolH[O] E (Tolune-2,4-Diisocyanate) |  584-84-9 0.005 0.04 0.02 0.15 - g2
E249012,6-t]o] AAJol|O] E (Toluen-2,6-diisocyanate) 91-08-7 0.005 0.04 0.02 0.15 - g2
EZE2HE (E22 XS Trichloromethane) 67-66-3 3 14,7 S
1,12-E8|Z &2 Z0f[et (1,1,2-Trichloroethane) 79-00-5 10 55 - - S | v 2
Egj22 2028 (Trichloroethylene) 79016 50 270 200 1080 | - |®F 1B, 92
123-ES| 22X 27} (1,2 3 Trichloropropane) 96-18-4 10 60 - - s |2 1B, A 1B
w2 2ol (8| EgfE2 20|24, Perchloropropane) | 127-184 25 170 100 680 - |9 1B

#H| (Phenol) 108952 5 19 - - s || 2
HEFEZ 2935 (Pentachlorophenol) 87-86-5 - 0.5 - - S | 2
EZE|S| = (Formaldehyde) 50-00-0 0.5 0.75 1 15 - |2 o1A
HERZ 23] Q2HE (B -Propiolactone) 57-57-8 0.5 1.5 - - - | A2
u2]d (Pyridine) 110-86-1 6 - - - (' 2
3=} (Hydrazine) 302-01-2 0.05 0.06 - - s | A2
3l E] o] AA]o|o| E
eyt oy 2060 | 005 | o3 | - | - |-
AL (n-3AL n-hexane) 110-54-3 50 180 - - -2
e (n-Eh, n-heptane) 142-82-5 400 1600 500 2000
2] (B4 2 u]AE Copper dust, fume and mists, as Qu) | 7440-50-8 1

ro) oy A=

ﬁ(%acin??lﬂjingc compounds, as Pb) 7439971 ) 0.05 B i - | 1B A ACHES ] A W)
YACMd3RE) 7440-02-0 - 0.1 - - - -
YAESE RS 7440-02-0 - 0.5 - - - -




6 | ZEXAZIE AEXE FIH Sef0IxpH ALY
Safolrt =a ons WA STEL [me _—
ZEHI(F2H|) ppm | mg/m® | ppm | mg/m® |ST

YA(F<5)(Nickel metal) 7440-02-0 - 1 - - -2
Y7 7}2 8 Y(Nickel carbonyl, as Ni) 13463-39-3 | 0.001 0.007 - - - |HF 1A, A 1B
7F 273l (Manganese and inorganic compounds, as Mn)| - 7439-96-5 - 1 - - - -
={5 PNEEY: y e 1=
OZ_(PMarlgEaifel ifﬂj}leitaa;]l;}i;rbonyl, as Mn) 12079-65-1 ) 0.1 ) ) S
W7F E(Manganese fume) 7439-96-5 - 1 - 3 - -
Alsloldd (584 E2)(Zine oxide, Respirable fraction) | 1313-13-2 - 2 - - - |-
Alsloled(E)(Zine oxide, fume) 1314-13-2 - 5 - 10 - -
AFsF&(Iron oxide, as Fe) 1309-37-1 - 5 - - - |-
AksbE (8)(Iron oxide, fume) 1309-37-1 - 5 - - - |-
T2 (oFdslehE) (Mercury, Aryl compounds) 7439-97-6 - 0.1 - - s |-
“—aﬁ:;} acor;;zﬁg ] = DAl foms except aryl & | 74307 - 0.025 - - s |4 1B
T2 LAsISHE) (Mercury, Alkyl compounds) 7439-97-6 - 0.01 - 0.03 s |-
OLEl =3} 71 3J3HE (Antimony and Its compounds) | 7440-36-0 - 0.5 - - - |-
A20)w(7HEA ) (Aluminum, soluble salts) 7429-90-5 - 2 - - - |-
U2 0] 5 FE-E 2D (Aluminum, metal dust) 7429-90-5 - 10 - - - |-
A2 0] (L) (Aluminum  alkyls) 7429-90-5 - 2 - - - |-
AF 084 &) (Aluminum fume) 7429-90-5 - 5 - - - -
2053 23-9-5) (Aluminum  pyropowders) 7429-90-5 - 5 - - - -

PR L= S8z ul &
e e on b1 o) T A I I R A . E
2L (lodide and iodides) 7553-50-2 0.01 0.1 0.1 1 - -
Z4(5<5) (Tin, metal) 7440-31-5 - 2 - - - |-
Z (0 7 EFLE . : : B
Te?jégg kﬁ}%,gai (5111[)1 oxide & inorganic compounds | 40315 i 01 i i .|
A 235 1 3FHE (Zirconium compounds, as Zr) 7440-67-7 - 5 - 10 - |-
v eblpﬁi?r Cadmium and compounds, | 440439 | - Jo00.002)] - - S 1A W2, 2, B
FYE (7] 9 &)(Cobalt dust& mist, as Cu) 7440-48-4 - 0,02 - - - |28

ﬁé{t Oﬂ'ﬁ‘?@f(iucg)@hromte ore processing 7440473 i 0.05 i i TN
FE(F4)(Chromium metal) 7440-47-3 - 0.5 - - - |-

5]3] ‘:’.Q_/K SlSE romi

ﬂiénzgof}nig;ater 15501L1}Zl]e§:(n§r§a)r(im§)ﬁ;?énvcﬁ) 7440473 ) 0.01 ) ) B
3267} s5kE (4-849)(Chromium( VDcompounds(Water soluble) | 7440-47-3 - 0.05 - - - (g 1A
A=V ﬂ(bead chromate, as Cr) 775897-6 - 0.05 R - Sl 1A A 1A
3EZAF o}(Zine chromate, as Cr) 13530-65-9 - 0,01 - - - |dF 1A
3% 27} 3 Chrominum( T )compounds, as Cr) 7440-47-3 - 0.5 - - - |-
32 37} S Chrominum( IT)compounds, as Cr) 7440-47-3 - 0.5 - - - |-
27184 3FHE)(Tungsten(Soluble compouds) | 7440-33-7 - 1 - 3 - |-
BAE(EEA SfehE)Tungsten(Insoluble compouds) | 7440-33-7 - 5 - 10 - |-
Fza) (B2 oPAE|lA E)(Acetic anhydride) 108247 | C 50 | C 200 - - - -
E3=4 (Hydrogen Fluoride) 7664-39-3 0.5 - C 3 C 25| s |-
ARISPYE SR (Sodium Cyanide) 143-33-9 - 3 - 5 - |-
AlokskHE (Potassium Cyanide) 151-50-8 - 5 - - - -
AH3l=4 (Hydrogen Chloride) 7647-01-0 1 1.5 2 3 - |-
A} (Nitric Acid) 7697-37-2 2 5 4 10 - |-
E | 2R 2P| EANAI3}2AL Trichloroacetic acid) 76-03-9 1 7 - - - g2
SFAF (Sulfuric Acid) 7664939 - 0.2 - 0.6 - Z‘fgg;é_ﬁ)_% U TACHAT Miste]
E4 (Fluorine) 7782-41-4 0.1 0.2 - - - |-
HE (Bromine) 7726-95-6 0.1 0.65 0.3 2 - -
Abstolddl (Ethylene oxide) 75-21-8 1 2 - - - [Z]S__é%g]m%%“\é 1A, RAAIE
Ar4=23H] 2 (Arsine) 7784-42-1 0.005 0.016 - - - | [778442-11 ErHAd 1A
AloFs}=4s (Hydrogen Cyanide) 74-90-8 C 47 | C 52 s
A4~ (Chlorine) 7782-50-5 0.5 1.5 1 3 - -

QZ (ozone) 10028-15-6 0.08 0.16 0.2 0.4 - |-
0]/\1@]—7(‘/“ (Nitrogen dioxide) 10102-44-0 3 6 5 10 - |-
AAFS}RI A (Nitrogen monoxide) 10102-43-9 25 30 - - - |-




TRAMQARE AAH, HEO M2 2L 23 LEIIFE HalE |
R o [ S Tw
=ZEHI|(FEH) ppm mg/m* ppm mg/m* | ST
AALS}ERA (Carbon Monoxide) 630-08-0 30 34 200 229 [630-08-0] AYAI=A] 1A
EAA (Phosgene) = 712 HY 2 gto|= 75-44-5 0.1 0.4
E2A(RIBREA) 783512 | 03 0.4 1 1 -
)4 (Hydrogen Sulfide) 7783-06-4 10 14 15 21 -
fZ22MA U} 1 % (Dichlorobenzidine and  Its salts) 91-94-1 - - s |9 1B
%ﬁ—;}li_-)%ow_]ﬂ]— 1 ¥ (@ Naphthylamine and 134327 0.006 i _ 1)
3EZAF o} (Zine chromate, as Cr) 13530-65-9 0.01 - - ST
Q28 2|ty 1 H(o-Tolidine and its salts) 119-93-7 - B _ s |9 1B
tjolAIdT} 1 & (Dianisidine and its salts) 119-90-4 0.01 - - 2 1B
;18)%_]%1} 1 3HE Beryllium and compounds, as 2440417 0.002 ) 0.01 s [ur 1A
s ol =S 5|5
H](_]A_rs;nc:l_ &_ll;ﬂgi}n‘s §)1np<)unds, as As) 7440-38-2 0.01 B B 1A
ﬂ 13T
EL(%.O%Z_}]_%CTEIOHmC ore processing (Chromate)) 7440-47-3 0.05 N N 1A
BHbA ZEFZ T]%] (Volatile coal tar pitch) 65996-93-2 0.2 - - a 1A
3+5} Y7 (Nickel sulfide) 16812-54-7 1 - - uo1A, ¥ 2
AsH]d (Vinyl Chloride) 75-01-4 1 - - - ¥ 1A
HZEg|ZZ2e}0|E (Benzotrichloride) 98-07-7 - C 0.1 - S |¥ 1B
A (Asbestos, crysotile) 1332-21-4 0.17)/cm3 - - gk 1A
QY u|AE: S3EA (Ol mist: mineral) 8012-95-1 0.8 - -
=541 (Grain Dust) 121755 4 - -
EAZAEAER)(Wood  dust(Western  red  cedar, 05 ) ) NN
inhalable fraction) . =2
BB (Wood dust) 1.0 CISTN
52 A§ (Fibrous glass) 5

2

Table 1. Results of SCOEL discussions on individual carcinogens (by 2007) and

carcinogens based on mode of action

3 9% (European Commission) =& 7|&3%

assignment to the groups of

(A) Non—threshold genotoxic carcinogens; for risk low—dose assessment the linear non—threshold (LNT)

appropriate:

model appears

1,3-butadiene (quantitative risk  assessment performed), vinyl chloride (quantitative risk assessment  performed), methylene
dianiine (MDA; 4,4" —diamono—diphenyl-methane), dimethyl sulphate

(B) Genotoxic carcinogens, for which the existence of a threshold cannot be suYciently supported at present.
LNT model may be used as a default assumption, based on

the scientic uncertainty :

In these cases the

Acrylonitrile, benzene, naphthalene, wood dust, hexavalent chromium compounds (quantitative risk — assessment

performed)

(C) Genotoxic carcinogens for which a  practical threshold is supported and for which a health—based OEL has been proposed:

Formaldehyde, vinyl acetate, pyridine, siica, lead (provisional OEL proposed)

(D) Non—genotoxic carcinogens and/or non—DNA-reactive carcinogens; for these compounds a true ( “perfect” )

associated with a clearly founded NOAEL, A health—based OEL has been proposed:

Carbon tetrachloride,  chloroform, nitrobenzene

threshold is




8 | ZEXALIE AMAEXE FIH SefQIxpH ALY
SRt HE LEIIE ZExb
_ o= M=
CASH=Z _ _ TWA STEL = |Zd He
ZEHI|(F2 B =T JE (o | =
ppm mg/ m* ppm mg/m’*
8006-61-9 7F&59 (Gasoline)
111-30-8 ZFEF2 Y3 = (Glutaraldehyde)
91-598 B -UrZEot 1 4 (B -Naphthylamine)
55630 ez 2848 (Nirogycerin) 0.01 0.095 0.02 0.19 skin | C 2008
75525 YE=Z &k (Nitromethane)
98953 UEZWHA (Nitrobenzene) 0.2 1 _ _ skin 2002
0016 pUEzopdel (rofulwtiS 2
100-00-5 p-HEZZ 2 2413 (p-Nitrochlorobenzene)
25321-146 | YYUEZEZ4N (Dinitrotoluene)
1214697 tuelopd®l (Dimethylaniline)
60-11-7 p—l:] ﬂ]%o}u]ié}}_qﬂz‘ﬂ
(p-Dimethylaminoazobenzene)
127-195 NN-t]H|EolAEotu] = (NN-Dimethyl acetamide) 10 36 20 72 skin 1994
08122 trEZ ot (NN-TH|E ZEolu|r) 5 15 10 30 skin 2006
101-14-4 474(22‘%Elﬁi?i%iiﬁﬂéiﬁlﬁmd}m@) not feasible not feasible skin A 2010
11140-0 tlofgd Egjoldl (Diethylene triamine)
60-29-7 tolEefg 2 (HolH2) 100 308 200 616 1991
12391-1 1,4-T]LAF (1 4-Dioxane) 20 73 — — 2004
108-83-8 tjo| AHEAE (Diisobutyl ketone)
75092 e (o] g3 e
95-50-1 o-T) &= 2 WA (o-Dichlorobenzene) 20 122 50 306 skin 1995
540-590sym) | 12-t] FEZ o (o] HBfolA|El )
B | HEEREESTe ST
(JEZERZH-Z20 2ueh
569-61-9 oFAlEL (Magenta)
108316 Q] ofsto|tato|t (F4= W QlAh
109864 | Z “ﬂifloﬂﬁi &3*53‘ RRERS 1 _ _ _ skin 2006
101638 A o] AR O R[O]E. (Methylene bisphenyl
mocyamte)
391786 HE nHE AE (Methyl n-Butyl Ketone)
583-60-8 © 2B HEAZ 28 (o -Methylcyclohexanone)
25639-42-3 HEA|Z 23N (Methylcyclohexanol)
110430 HE-n-obd AE 2-Felm) 50 238 — — 1991
67-56-1 wE 4F-E (Methyl Alcohol)
78933 HE oA E (Methyl Ethyl Ketone) 200 600 300 _ skin 1999
108-10-1 e o] AEEAE (Methyl Tsobutyl Ketone) 20 83 50 208 1991
74873 wg Z2elol= (F22HEh
71556 HESEEEE (11 1-EYS2 2 — — — —_ 1995
71432 WA (Benzene)
92875 WX} 1 9 (Benzidine and Its salts)
106990 13-5Eltjell (1,3-butadiene) We=x 2007
mwe2  |% jﬁ* lﬂlﬂ%@‘jﬂ“ 2eE e 20 98 50 246 skin 199
o2 |3 Q;ﬂ%% eHAE|2|= (2butoxyethanol 2 133 50 33 | skin 1996
71-36:3 1-HE5 S (1-HE2) — — — —
78922 2-REr58 (- HEke)
106945 1-H 2RI 27} (1-Bromopropane)
75-26:3 2-H2 W23} (2-Bromopropane)
74839 HESHH|E (Methyl Bromide) not feasible not feasible skin A 2004
36-23-5 AFd3}ebas (Carbon Tetrachloride) 1 6.4 5 32 skin D 2008
8052413 AECIE S$HIE (Stoddard solvent)
100425 2E|E (Styrene) _ _ _ _
108941 AlZ 28 A= (Cyclohexanone) 10 40,8 20 81.6 skin 1992
108930 A2 23 s (Cyclohexanol)
110-827 *]—:"iﬁﬂ*P (Cyclohexane) 200 700 _ _ 2001
110-83-8 AlZE Al (Cyclohexene)
62533 o}:eﬁirf: E]ilgj%glis)l = 05 1.94 1 387 | skin | C 2010




"QafolRE AL, HE B2 el 2

rab
lo
H
A
~
A
oz
o
H

QEHOIXF T wE7E =t

_ il I
CAstH= _ _ TWA STEL = |2 e

ZE2H7|(EE H7)) =T JlE | mE | =
ppm mg/m* ppm mg/m’*
75058 O EUEH (Acetonitrile)
67041 O} & (Acetone) 500 1210 1000 2420 1997
111-15-9 O]—}\ﬂ]i]/:]— g&?lﬁoﬂg 0ﬂEﬂE O]—}\ﬂﬂ]O]E 2 11 _ _ Sk].l’l 2007
75-07-0 OFM| EYUH|3] = (Acetaldehyde)
107-13-1 ol 2YEZ (Aarylonitrile) _ _ _ _ skin 2003
79-06-1 olZ o= (Acrylamide)
107211 | o=d —ga]g (1 PR = A]oﬂe}) 20 52 0 104 skin 1995
62896-6 | gl 22 F YUEHO|E (UER F2F)
151-56-4 od#lo]nl (Ethyleneimine)
107073 | dgAZZ2slo|=d 2R TH)
100-41-4 o[l (Ethyl benzene) 100 442 200 884 skin 1995
140885 | oot |o]E (o Hota YA T) 5 21 10 42 2004
556525 | 23-O|ZA|-1-Z2IHE (FE|A[E)
106898 | sl Esto] = 2 Epichlorohydrin asigned asigned skin | A 201
é;Z%?ZTQ A4S} v|=|d (Chlorodiphenyls)
54% Fa -
11097-69-1
2465-27-2 | 22F9 (Auramine)
74-88-4 Q =3} WY (Methyl Todide) _ _ _ _ 1999
78-83-1 o]AHE AF-E (Isobutyl Alcohol)
123513 | o|2old 43S (o]aHY g3 — _ _ —
67-63-0 O] AT ZHAF-L- (Isopropyl Alcohol)
107-062 | o]Aste gl (1 2-tF=&2%h
75-15-0 0]3}5EkA (Carbon Disulfide) 5 15 none none skin 2008
= | L

nodgs | FAE SIS ISESARE AR _ _ — | sk 2006
628637 | ZAtoldold (AN #E) 50 270 100 540 1991
65996932 | ZE}Z (Coal Tar)
gg;zzg A= (Cresol) recc;rg]zlaend _ _ skin 2002
95-48-7(ortho)
08-39-4(meta),
100-44-5(para)
1330-20.7
g;“j:;’%) 413 (Xylene) 50 221 100 442 skin 1992
(ortho)
108-38-3
(meta),
106-42-3
(para)
107-302 %Eith%rw%] g ofH|2 (Chloromethyl Methyl
52881 | bisFREM o2 (ZRRH2) asoned assigned A 2009
108907 | 2= =14l (Chlorobenzene) 5 23 15 70 2003
8006-64-2 | H|FHI-F- (Turpentine)
79345 L122-HEZRZOe (Aol
109-99-9 HEZSto| =23t (Tetrahydrofuran) 50 120 100 300 skin 1992
108-88-3 E240 (Toluene) 50 192 100 384 skin 2001
584-84-9 E24012 4 t]o|AAJO|0]E. (Tolune-2,4-Diisocyanate)
91-08-7 EZ26t]o]AA0l|0|E (Toluen-2,6-diisocyanate)
67-66-3 Egg2ade (FEELE) 2 10 _ _ skin 1995
79-00-5 1,1 2-E2|Z =2 20|k (1,1,2-Trichloroethane)
79-01-6 EglEZZ 2094l (Trichloroethylene) 10 54,7 30 164.1 skin 2009




SRt HE LEIIE 2Rt
_ o= =
CASHZ TWA STEL = | e e
ZE2HI|(BE &7 = JlE |oE | =
ppm mg/ m* ppm mg/ m’
96-18-4 123-EB|E2Z X7} (1,23 Trichloropropane) assrilg(ged assriléﬁed skin A 2011
127184 | HEZR=2odd (JEZE 2 gd) 20 138 40 275 skin | D 2009
108-95-2 #|+ (Phenol) 2 8 4 16 skin 2003
87-86-5 HEFZZ 2955 (Pentachlorophenol)
50-00-0 EZEAH|F| = (Formaldehyde) 0.2 _ 0.4 _ skin 2008
57-57-8 HjER-Z 2 1] @& (B -Propiolactone)
COHACN)2 | Q2 & ZERr]UEY (34 ek
skin,
85-44-9 zEFE]ojlo|=gto] = (Phthalic anhydride) _ _ _ _ respiratary 2010
sensitizer
no no
110-86-1 ge]d (Pyridine) recommend recommend skin 2004
ation ation
= . not not .
302-01-2 S| =214 (Hydrazine) assigned assigned skin B 2010
A clol 2 AofoE
822060 (Hexamethylene ~ diisocyanate)
110-54-3 | Ak (n-314h 20 72 — _ 1995
142825 | ek (-3 500 2085 _ _ 1995
78 3k gl (D (, not not .
77-78-1 SPAFC S (Dimethyl Sulfate) applicable applicable skin 2004
123-31-9 S EEH= (14-ts| 52 A A
Ha7]s: | 7] (23, & ¥ njAE) on going
94713 Pb | H(DT} I 38HE (Lead and Its Compounds) _ 100 _ _ 2002
0.005
U473 YA} 1 3ghE (Nickel and Its compounds) (respirable _ _ C 2011
fraction)
0.01
(inhalable
fraction)
S | B7E L SR 0.200 not
Ol A O o H
EA7IE < Mo (Manganese and Its Compounds) - (gﬂ;}é}f assigned 201
0.050
_ (respirable | ,,I.]Ot
fraction) assigned
Atsjordd (FX)
Ne (& 9 BA)
AMAFSHH] 4 (Arsenic Trioxide)
A0 7 ol ey =t
o1 115+ 1| T 1 3HE
wA7IE  Hg (Metallic Mercury and Its Compounds) - 0.02 - — 2007
QrelE} 1 SRRl
(Antimony and Its compounds)
UFu|EL 1 S
(Aluminium and Its compounds)
4940 (TetraalkylLead)
QAR (B3 9 )
LT (lodide)
FA3 1 F7)388HE (Tin and Its compounds) inﬂ(ﬁi&ent _ _ 2003
A23F T1 S
(Zirconium and Its compounds)
A 0,004
arAs - | THEET T SRE
Y (Cadmium and Its Compounds) - (rfiil{i;ggy - - C 2010
FHE (B2 9 g
s <o | 2B 1 skE
= ' (Chromium and Its Compounds)
f Ea- Fl g R
(Tungsten and Its compounds)
108247 | BpAF (B oA "N E)
7664393 | B34 (Hydrogen Fluoride) _ 15 3 2.5 1998




'REQIXtE HZ A H, HEt T2 2ue 289 & delg | 11
FolRIXt HY =
Caseiz % |we e
ZE2HI|(BE &7 =T =
mg/m?
143-33-9 AIRFSIUEH (Sodium Cyanide) 1 skin 2008
151-50-8 AloFslZHE (Potassium Cyanide) 1 skin 2008
7647-01-0 | F3ke4 (Hydrogen Chloride) 8 1994
7697372 | AAF (Nitric Acid) _ 2001
76-039 ESERoMMEA (3t 2004
7664939 | A (Sulfuric Acid) 0.05 2007
7782-41-4 E4 (Fluorine) 1.58 1998
772695-6 | EE (Bromine)
75-21-8 Akslol gl (Ethylene oxide) _
7784-42-1 | AASH| 4 (Arsine)
74-90-8 AlQFS}=4r (Hydrogen Cyanide) 1 5 skin 2008
7446-09-05 | OFSHAF7}A (Sulfur Dioxide)
7782-50-5 | ¥4~ (Chlorine) _ 1998
10028-15-6 | 2& (ozone)
10102-44-0 | o]AFsF&l A~ (Nitrogen dioxide) _
10102-43-9 | YAFSFR A (Nitrogen monoxide) _
630-08-0 QJALS}EFA (Carbon Monoxide) _
75-44-5 A (Phosgene) 0.4 2011
7803512 | EAT(ABKEL) 0.14 1998
7783-06-04 | BSl4r (Hydrogen Sulfide)
o101 | HEEEHEAER I o
(Dichlorobenzidine and Tts salts)
ol Ul
134327 E(ﬁﬁvﬁ%ﬁﬁiﬁ Its salts)
13530-659 | A=Al o} (Zinc chromate)
119937 | LE2E-EZU 1Y (o-Tolidineanditssalts)
119-90-4 oA} 1 ¢ (Dianisidine and Its salts)
BES SRR
eWls: Be wl(?e?yﬁli j]c—i%]I—ECompounds)
PR =i =51
7440-38-2 H]&rseil]nc:,l n;thl] i%zgamc compound)
7440473 a%%é—%omm ore processing (Chromate)) 2 2004
65996932 | 3|8F ZEFZ 9] (Volatile coal tar pitch)
16812-54-7 | 33} YA (nickel sulfide) <rgs'§8?)1e 2011
fraction)
0,01
(inhalable
fraction)
75-01-4 A3d (Vinyl Chloride) _ 2002
HZEZZZE (Benzotrichloride)
A (Asbestos, crysotile)
CnH2n+2n210) | 2. ] AE: 3FEA] (Ol mist: mineral)
L5127 (Grain Dust)
FEA B2 (Mineral mist)
H B2 (Cotton Dust)
W= | & #7] (Wood Dust) 2005




3. Finland =% 7|&X (Sosiaali—ja terveysministerion asetus. haitallisiksi
tunnetuista pitoisuuksista: &AI7], 2011.12.9 AA])

Ceilinghe] 'C #7]= 5483 fdA0l e =] H7|”dHal FHo 05 (Some particularly

hazardous substances are marked as note in the column "ceiling value") celing ZF= W= HA|SHA] &kal

© =t %75

o &

o o
o ok

St FOlARg] skinolehil ®7|H0] = AL &
7% sERN YriekA) I sREas Tefsjol sk Bl dis) E/1F (Nowe the

column labeled "skin" of the substances the case where the risk can not be judged solely by means of

[e]

the air content,)

ek, A M Es AR s

SRt HE L=IIE
cAS TWA STEL  |ceiling| U5 ﬁg
ADRE 77| EtE o2 57| opm | ng/me | ppm | ng/m =TT

7 Gasoline 8006-61-9 2012
ZRel2adgs| = Glutaraldehyde 111-30-8 0.1 042| C 2012
6 -y=dgoly} 71 4 B -Naphthylamine 91-59-8 2012
HEZZAH Nitroglycerin 55-63-0 0,03 0.3 0.1 1 skin | 2012
YEZme Nitromethane 75525 20 51 2012
UEZ A Nitrobenzene 98-95-3 0,2 1 1 5.1 skin | 2012
pYE=Zopddl p-Nitroaniline 100-01-6 1 5.7 3 17 skin | 2012
pUEZZZ 2ullA p-Nitrochlorobenzene 100-00-5 1 3 skin | 2012
fUEZEZA Dinitrotoluene 25321-14-6 0.2 skin | 2012
tugobd® Dimethylaniline 121-69-7 5 25 10 50 skin | 2012
p-tlugotn] ozl Al p-Dimethylaminoazobenzene 60-11-7 2012
NN-t]H|Eloly| Eoju| = N,N-Dimethyl Acetamide 127-19-5 10 36 20 72 skin | 2012
fuExzSolu| e N, N-Dimethylformamide 68-12-2 5 15 10 30 skin | 2012
44tlo=33 tiFE o] duel | 4,4'-Diamino-3,3-Dichloro-diphenyl-methane 101-14-4 0,01 | 011 skin | 2012
tlojgd Egjolul Diethylene triamine 111-40-0 1 43 3 13 skin | 2012
togojg 2 Diethyl ether 60-29-7 100 310 200 620 2012
14-T]2AF 1 4-Dioxane 123-91-1 10 36 40 150 skin | 2012
Co|AREAE Diisobutyl ketone 108-83-8 25 150 40 240 2012
| Z= 2t Dichloromethane 75-09-2 100 350 250 830 2012
o-UZ==2HA o-Dichlorobenzene 95-50-1 10 61 50 300 skin | 2012
12-tE2 2o g 1,2-Dichloroethylene 540-59-0 200 | 800 | 250 | 1000 2012
OE22 R - 220 2t Dichloromonoflurormethane 75-43-4 10 40 20 80 2012
ulAlE} Magenta 569-61-9 2012
wg|e] ofslo|Egfol= Maleic anhydride 108-31-6 0,1 0.41 0.2 0.81 C 2012
2| EA] o RS 2-Methoxy ethanol 109-86-4 05 16 skin | 2012
HEHH| AH oA ol]|o] E Methylene bisphenyl isocyanate 101-68-8 2012
HE n-2E A= Methyl n-Butyl Ketone 591-78-6 5 21 10 42 skin | 2012
Q2 HEHAZZIA = o -Methylcyclohexanone 583-60-8 50 230 75 350 skin | 2012
HEXEZ2 = Methylcyclohexanol 25039-42-3 50 240 75 360 2012
HE-n-old A= Methyl-n-amylketone 110-43-0 2012
g 47 Methyl Alcohol 67-56-1 200 270 250 330 skin | 2012
HEEAE Methyl Ethyl Ketone 78933 100 | 300 skin | 2012
HEo|AREAE Methyl IsoButyl Ketone 108-10-1 20 80 50 210 2012
e Z2dloje Methylchloride 74-87-3 50 100 75 160 2012
HESZ22 xS Methylchloroform 71-55-6 100 550 200 1100 2012
WAl Benzene 71-43-2 skin | 2012
x|y} 1 o Benzidine and Its salts 92-87-5 2012




'REHQIXtE HZ A, HEto T2 2 239 =&7|F Halr | 13
QaHIxt 243 =l .
cAS TWA STEL  |ceiling| U5 ﬁﬁ
AMDX|E 8| TRtE A2 H7| oom | ng/m | pem | na/m =TT
13-5ejt]al 1,3-Butadiene 106-99-0 1 22 2012
2-HEAofehE 2-Butoxyethanol 111-76-2 20 98 50 250 skin | 2012
2-HE]oEl-2 olAH|o|E 2-butoxyethanol acetate 112-07-2 20 130 50 330 skin | 2012
HEoFH .o Butyl Alcohol 50 150 75 230 skin | 2012
1-HEaL 1-Butyl Alcohol 71-36-3 2012
2-HEelge 2-Butyl Alcohol 78-92-2 2012
- HRR I 1-Bromopropane 106-94-5 10 50 50 250 2012
2-HZ W2 at 2-Bromopropane 75263 1 5.1 2012
HE3mE Methyl Bromide 74-839 5 20 10 39 skin | 2012
AL shekAs Carbon Tetrachloride 56-23-5 1 6.3 5 31 skin | 2012
AETIE SHE Stoddard solvent 8052-41-3 2012
S| Styrene 100-42-5 20 86 100 430 2012
Al ZZ2 A= Cyclohexanone 108-94-1 10 41 20 82 skin | 2012
AZ23N = Cyclohexanol 108-93-0 50 210 75 310 2012
A E2EAL Cyclohexane 110-82-7 100 350 250 875 2012
AEE2 A Cyclohexene 110-83-8 300 1000 380 1300 2012
oldd ¥} 1 ==H| Aniline & homologues 62-53-3 2 7.7 4 15 skin | 2012
O EYUEH Acetonitrile 75-05-8 20 34 40 68 skin | 2012
OLA|E Acetone 67-64-1 2012
OLA| EAL 2-of EA]0E Ethylene Glycol Monoethyl Ether Acetate 111-159 2 11 skin | 2012
O Ed|s| = Acetaldehyde 75-07-0 25 46 2012
olImdRUEY Acrylonitrile 107-13-1 2 4.4 4 8.8 skin | 2012
olg Yol = Acrylamide 79-06-1 0.3 0.9 skin | 2012
2-oEA] o RS Ethylene Glycol Monoethyl Ether 110-80-5 2 7.5 skin | 2012
ojgddlZaE Ethylene Glycol 107-21-1 20 50 40 100 skin | 2012
ogd Z2j= fUEY|0|E Ethylene Glycol Dinitrate 628-96-6 0,03 0.2 0.1 0.6 skin | 2012
ofgdolyl Ethyleneimine 151-56-4 05 | 0.8 skin | 2012
ojgddlZg 2slo|=d Ethylenechlorohydrin 107-07-3 1 33 skin | 2012
of el Al Ethyl benzene 100-41-4 50 220 200 830 skin | 2012
ofgola Yo E Ethyl ester of acrylic acid 140-88-5 5 21 10 42 skin | 2012
23-O|ZA1-Z 2 -2 2 3-epoxy-1-propanol 550-52-5 2 6,1 skin | 2012
o Zz2sfo| =g Epichlorohydrin 106-89-8 05 19 skin | 2012
43} vgd Chlorodiphenyls 4%/0469%{_9: 0,5 15 2012
5404 AN -
i 1?))97?6;1' 2012
ReXziRsl] Auramine 2465-27-2 2012
socsl e Methyl Iodide 74-83-4 2 12 2012
o|aHE dFE Isobutyl Alcohol 78-83-1 2012
[ e Rl e 5 R Isoamyl Alcohol 123-51-3 2012
o] AL P AL S Isopropyl Alcohol 67-63-0 2012
ol gzt Ethylene ©kchloride 107062 1 4 5 20 skin | 2012
o|3}slEr A Carbon Disulfide 75-15-0 5 15 skin | 2012
ZAR-HEA| oY 2-Methoxyethyl acetate 110-49-6 05 25 skin | 2012
ZAo] Aol Isoamyl acetate 628-63-7 2012
g2 Coal Tar 65996-93-2 2012
1319-77-3(mixture),

EEES Cresol gggf)iggg;ﬁ) 5 2 | 10 | 4 skin | 2012

1067445(1);1111)7

1330-20-7(mixed),

ERE) Xylene ]9();45786;&%2; 50 | 220 | 100 | 440 skin | 2012

106-42-3(para)
Z22HdE HE o= Chloromethyl Methyl Ether 107-30-2 2012
bis-Z2 2| Eofg| 2 bis-Chloromethylether 542-88-1 0,001 | 0,005 | 0,003 | 0,014 2012
22 2dlA Chlorobenzene 108-90-7 5 23 15 70 skin | 2012
ZIEIES Turpentine 8006-64-2 25 140 50 280 skin | 2012
1,12 2-HEZZZ 2ol et 1,1,2,2 -Tetrachloroethane 79-34-5 1 7 3 21 skin | 2012
gl Eg}slo| 2 Tetrahydrofuran 109-99-9 50 150 100 300 skin | 2012
E2al Toluene 108-88-3 25 81 100 380 skin | 2012
E2al-24-t]o]AAJold|o|E Tolune-2 4-Diisocyanate 584-84-9 2012
E2al26-t]o]AAoMdo|E Toluen-2 6-diisocyanate 91-08-7 2012
EgZZZ2uEt Trichloromethane 67-66-3 2 10 4 20 skin | 2012
112-EgjazaoE 1,1 2-Trichloroethane 79-00-5 10 | 55 | 20 | 110 2012




14 | ZEXAZEE H2XE M3E SafOIxtE HAE s
5 27|x
oIt 25 = |
- - - CAS TWA STEL Ceiling ESqIEl
AFXIE HY| TiZe 32 #| ppm | mg/m? | ppm | mg/n?

EgEZ2Zogdl Trichloroethylene 79-01-6 10 50 skin | 2012
123-ET| 222227 1,2,3-Trichloropropane 96-18-4 2012
HE22ogd Perchloroethylene 127-18+4 2012
= Phenol 108-95-2 2 8 4 16 skin | 2012
Hel 22 20s Pentachlorophenol 87-86-5 0,5 15 skin | 2012
TE=otgEe Formaldehyde 50-00-0 03 | 037 | 1 12 | ¢ 2012
HjglZ2uogtE 8 -Propiolactone 57-57-8 2012
Q2% IERTUEY o-Phthalodinitrile 2012
zZERslo|Egfol = Phthalic anhydride 85-44-9 0,2 2012
ZleEy 1 3skE Cadmium and its compounds 7440-43-9 0,02 skin | 2012
e Cobalt and its inorganic compounds 7440-48-4 0,02 2012
a3 1 B Chg)hrilci;uﬁme dfrli t;‘llnumm (I, 1) compounds; 7440473 05 2012
g ezt 7 skele Turr;%s;n, insoluble compounds; Tungsten, 7440337 5 2012
FpzAL Acetic anhydride 108-24-7 5 21 2012
B3l Hydrogen Fluoride 7664-39-3 138 15 3 2.5 skin | 2012
AR IE R Sodium Cyanide 143-33-9 2012
Alorsl-E Potassium Cyanide 151-50-8 2012
Aslpi Hydrogen Chloride 7647-01-0 2012
ZIAF Nitric Acid 7697-37-2 0,5 13 1 2.6 2012
E|ZZ2 2o EAL Trichloroacetic Acid 76-039 2012
SHF Sulfuric Acid 7664-93-9 0.05 0.1 2012
4 Fluorine 7782-41-4 0.1 0.16 2012
=R=3 Bromine 7726-95-6 0.1 0.66 2012
Alstol el Ethylene oxide 75-21-8 1 1.8 2012
Abpasia] A Arseenivety 7784-42-1 2012
AlokSlas Hydrogen Cyanide 7490-8 1 5 skin | 2012
OlZFA7 LA Sulfur Dioxide 7446-09-05 2012
A Chlorine 7782-50-5 0.5 1.5 2012
o= Ozone 10028-15-6 0,05 0.1 0.2 0.4 2012
O AISHA A Nitrogen dioxide 10102-44-0 3 5.7 6 11 2012
AALS}R A Nitrogen monoxide 10102-43-9 25 31 2012
AL}k Carbon Monoxide 630-08-0 30 35 75 87 2012
EZAA Phosgene 75-44-5 0,02 | 0.08 | 0.05 0.2 C 2012
Z29 ydrogen Phosphide 7803-51-2 0,1 0.14 0.2 0.28 2012
1 RN Hydrogen Sulfide 7783-06-04 2012
fEZ2=2WAdy 1 o Dichlorobenzidine and TIts salts 91-94-1 2012
Sl Elolyl 7 o a -Naphthylamine and Its salts 134-32-7 2012
I2A4F o} Zinc chromate 13530-659 2012
LEEEg 1y o-Tolidineandltssalts 119-93-7 2012
tolyAdat 1 Dianisidine and Its salts 119-90-4 2012
gD 1 e ggﬂﬁg el 7440417 0,001 2012
Ha 9 7 2] 3gkE Arsenic and its inorganic compounds 7440-38-2 0,01 2012
EEEP ST Ché(flrgrtig ;g[lal chromium (11, III) compounds; 7440473 05 2012
Ay ZEE 1A Volatile coal tar pitch 65996-93-2 2012
T2d Pyridine 110-86-1 1 3 5 16 skin | 2012
sl=akAl Hydrazine 302-01-2 01 | 013 | 03 | 04 skin | 2012
A e t]o|AAJoRo]|E Hexamethylene diisocyanate 822-06-0 2012
AL n-Hexane 110-54-3 20 72 skin | 2012
=g n-Heptane 142-82-5 300 1200 | 500 | 2100 2012
= Dimethyl Sulfate 77781 001 | 0,052 skin | 2012
S E2H = 1,4-Dihydroxybenzene 123-31-9 05 2 2012
2 Copper and its compounds 7440-50-8 1 2012
o (D} 1 SRHE Lead and its compounds 7439-92-1 2012
YAy 1 3gHE Nickel and Its compounds 7440-02-0 1 2012
Yyl Nickel, metal 7440-02-0 1 2012
Nickel, compounds 0,1 2012
UArtzry Nickel carbonyl 13463393 | 0001 | 0,007 | 0,003 | 0,021 2012
P\ N i A8 Ma&gizsgis‘;?cln ‘gfalinorganic compounds; 7439965 02 2012




TRAMUARE ALY, B G2 2L 2E LEI|FE Hal'm | 15
K2Rt B =EIE -
CAS TWA STEL  |ceiling| 15 iﬁ
el 2] HE= &2 27 ppm | mg/m’ | ppm | mg/m’ =T
U7F AlEE2HE] o dE-]ZHE Y | Mangaanisyklo-pentadieeni-trikarbonyyli 12079-65-1 0.1 0.3 skin | 2012
Alslole] Zinc oxide fumes 1314-13-2 2 10 2012
Alsha Tron oxide fumes 1309-37-1 5 2012
ARAFSHA] A Arsenic trioxide 1327-53-3 2012
o3 1 SR ﬁ:{igg and is inorganic - compouncs 7439976 0.02 skin | 2012
otej =y} 71 SlekE Antimony and Its compounds 7440-36-0 2012
IEnEY 1 e Aluminium and Its compounds 7429-90-5 2012
441 Tetramethyl lead ;?_gg? 0,075 0,23 skin | 2012
QAR Vanadium pentoxide 1314-62-1 0,02 2012
Qo lodine 7553-56-2 0.1 1.1 skin | 2012
243} 7 B35 Tin, metal 7440-31-5 2 2012
A 2357 1 /HE Zirconium and its compounds 440-67-7 1 2012
st YA Nickel sulfide 16812-54-7 2012
kg Vinyl Chloride 75014 2012
HzED SR Benzotrichloride 98-07-7 0,012 skin | 2012
A Asbestos 2012
29 nAE: FEA Oil mist: mineral 3 2012
TEEX Grain Dust 2 2012
FEA £ Mineral dust 2012
W B Cotton Dust 1 2012
= 23 Wood Dust 2012
L4 & Welding hume 2012
Fibrous glass
2 A inhalable dust 5 2012
fiber/cm’ 1




4, £ DFG (Deutsche Forschungsgemeinschaft, S AF1d3]) =& 7|&%

© The MAK value

The MAK wvalue is defined as the maximum concentration of a chemical substance (a gas, vapour or
particulate matter) in the workplace air which generally does not have known adverse effects on the
health of employees nor causes unreasonable annoyance (e.g. by nauseous odour), even when a person
is repeatedly exposed during long periods, usually for 8 hours daily but assuming on average a 40-hour
working week, Known effects of a substance in man are given highest priority in the derivation of the
MAK value, which is based on the “no observed adverse effect level” (NOAEL) for the most sensitive
effect with relevance to health, If a NOAEL cannot be derived from the available data, a MAK value is

not established,

o &ty

b

—

¢ substances that cause cancer in man

2 @ substances that are considered to be carcinogenic for man

3 @ substances that cause concern that they could be carcinogenic for man but cannot be assessed
conclusively because of lack data

4 @ substances with carcinogenic potential for which genotoxicity plays no or at most a minor role, No
significant contribution to human cancer risk is expected provided the MAK value is observed

5 @ substances with carcinogenic and genotoxic potential, the potency of which is considered to be so

low that, provided the MAK value is observed, no significant contribution to human cancer risk is

to be expected

1998 HFobA Bzl B=yl S| irt o] A Q] List of MAK and BAT Valueso| 4] TIIA1, IIIA2, IIIB
2 AAEJE Ao| Categories 1, 2, 3 22 WA= oW Category 49} 57} MEA F71E

Abroluy dddEEollA Eekdol e e

2 BYd EZES Categories 1 T 20 EREH

MAK (maximum workplace concentration, Z|tj2}4A5E) E= BAT(biological tolerance value for
occupational exposures, A4 =0 HEo4 §8X]) gho] FFHA| etk YAAAEER o4Y
= B Category 302 &EREH 1 EHolu IA o] A=Al gle Af-olw MAK
= BAT gfo] &t} Category 49} 5= Hete] S F&3] 71 Aw7) = =4 &7
o vt AEHe ol =do dEide AYAYd k=F $EMAK Ex BATEDS
Category 40| B9 =4
=] J

[e] [e]
2 72 AH%EA

To
s}
>

category 1 : %17+
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18 | ZEXAZZL A2XH H3H Qo HLE S
o o MAK o= *
=22H7| DFG G2®7| CAS No PLC | =X | ™| ZANEE
ppm mg/m’ ST
==l Gasolines 8006-61-9 (o] 26%;3 o)
e 2|5 = Glutaraldehyde 111-30-8 0.05 0.21 12) 4
G -y=zgoly} 11 4 2-Naphthylamine 91-59-8 I H 1
HEZZIAH Nitroglycerin 55-63-0 0,01 0,094 (1) H 3B
UE=ZHer Nitromethane 75-52-5 H 3B
UEZ A Nitrobenzene 98-95-3 H 3B
pUEZopdel 4-Nitroaniline 100-01-6 H 3A
pUEZZZZHA p-Chloronitrobenzene 100-00-5 H 3B
gUEZER Dinitrotoluene (mixtures of isomers) 25321-14-6 H 2
gu"opd N,N-Dimethylaniline 121-69-7 5 25 e | H 3B
p-tH|otu] ol Al p-Dimethylaminoazobenzene 60-11-7
NN-tH| Eoly| Eojn| = N,N-Dimethyl acetamide 127195 10 36 1(2) H
gz S0l = Dimethylformamide 68-12-2 5 15 11(2) H
44-tjopn] =33 t) 22 2w duEl | 4 4-Methylene-bis(2-chloroaniline) 101-14-4 H 2
tlogdl Egopyl Diethylenetriamine 111-40-0
togojg 2 Ethyl ether 60-29-7 400 1200 (1)
14-T]2AF 1,4-Dioxane 12391-1 20 73 1(2) H 4
HolardAZ 103838
tZ229& Dichloromethane 75-09-2 3A
oUEF=E=Z #Al 1,2-Dichlorobenzene 95-50-1 10 61 1(2) H
12t e s 12-Dichloroethylene sym ;é?;%%gg 200 800 | 1@
S22 220 2uet Dichlorofluoromethane (FC-21) 75-43-4 10 43 11(2)
ulAIER Magenta 569-61-9
o] odslo|=rtol= Maleic anhydride 108-31-6 0.1 0.41 1(1)
2-HEA ek Ethylene glycol monomethyl ether 109-86-4 1 3.2 1(8) H
el As o] AAoho] & ? Nﬁ%‘”‘—‘iﬁﬁ?ﬁﬂ Siphenyl | disocyanate) 101685 005 | 1) | H | 4
e e AE 591-78-6 5 21 ne) | H
LEEHEAZZIAA = 1-Methylcyclohexan-2-one 583-60-8
SRR Methyleyclohexanol (all isomers) 25639-42-3
HE-nopl AE Methyl-n-amylketone 110-43-0
g 47 Methanol 67-56-1 200 270 11(4) H
HEogAE Methyl Ethyl Ketone 7893-3 200 600 (1) H
HEo|AHEAE Methyl Isobutyl Ketone 108-10-1 20 83 1(2) H
e Z2gloje Methyl chloride 74-87-3 50 100 1(2) H 3B
HESZ22 xS 1,1,1-Trichloroethane 71-55-6 200 1100 11(1) H
WAl Benzene 71-43-2 H 1
HAdy 1 o Benzidine and its salts 92-87-5 H 1
13-FEelql 1,3-Butadien 106-99-0 1
2-HEA ek 2-Butoxyethanol 111-76-2 10 49 12 | H 4
2-ELE|o|gk-2- olAH|o|E 2-Butoxyethyl acetate 112-07-2 10 66 12) H 4
1-HEd 3L n-Butyl alcohol 71-36-3 100 310 (1)
2-HEelg e sec-Butyl alcohol 78-92-2
l-HEnsag 1-Bromopropane 106-94-5 H 2
2-HZHEga 2-Bromopropane 75-26-3
HEshY Methyl bromide 74839 1 3, 12) 3B
AldskerA Carbon tetrachloride 56-23-5 0.5 3.2 11(2) H 4
AECIE SHIE Stoddard Solvent 8052-41-3
ES | Styrene 100-42-5 20 86 11(2) 5
A SR = Cyclohexanon 108-94-1 H 3B
A SR Cydlohexanol 10893-0 H
Al Z2 Ak Cyclohexane 110-82-7 200 700 11(4)
AlE2 Al Cyclohexene 110-83-8
opddl 1} I 5= Aniline 62-53-3 2 7.7 @ | H 4
oM EYUEH Acetonitrile 75-05-8 20 34 1(2) H




CRAMURE AZH, B T2 I 28 LE7IE Fa2lr | 19
o o MAK o=
Zog7| DFG E2H7| CAS No PLC | I |erobad* | mApAE
ppm mg/m* =T
oA E Acetone 67-64-1 500 1200 12)
OMHEA} 2-ofE A of|El Etl;}éleetgtce glycol monoethyl ether 111159 2 1 1®) H
oM Ed|s| = Acetaldehyde 75-07-0 50 91 1(1) 5
olmdRUEY Acrylonitrile 107-13-1 H 2
o7 Holu|= Acrylamide 79-06-1 H 2
2-oEAof ek Ethylene glycol monoethyl ether 110-80-5 2 7.5 1(8) H
ogdlZeE Ethylene glycol 107-21-1 10 26 1(2) H
ogd ZElE tyEge|E Ethylene glycol dinitrate 628-96-6 0.05 0.32 (1) H
ofgilolsl Ethylenimine 151-56-4 H 2
ogdd FzEslo|= 2-Chloroethanol 107-07-3 1 3.3 (1) H
of &luilz Ethylbenzene 100-41-4 20 83 ne | H 4
ofgloladyo|E Acrylic acid ethyl ester 140-88-5 5 21 12)
230 ZA1-Z 2R Glycidol 556-52-5 H 2
ouZFz2sto|ledy Epichlorohydrin 106-89-8 H 2
429% Gi
@3t v etk | o | om | 1@ ||
11097-69-1
22 ﬁﬁgﬁﬁ’ k?;:ﬂciochloride 21}4962‘582()7?2 H 2
aoercst vy Methyl iodide 74-88-4 H 2
O|AKE AdFL Isobutyl alcohol 78-83-1 100 310 1(1)
o|aold IFE: 3-Methyl-1-butanol 123-51-3 20 73 1(4)
O| AT Z YL Tsopropyl Alcohol 67-63-0 200 500 1(2)
ozt 1,2-Dichloroethane 107-06-2 2
0|3}k Carbon disulfide 75-15-0 5 16 1(2)
2AF W Ao Etl;)él:tgfc glycol monomethyl ether 110496 1 49 1) H
s it | | W
g2 Coal Tar Pitch Volatiles 65996-93-2
1319-77-3(mixture),
= Cresol (all isomers) 8;??28@33 H 3A
106-44-5(para)
133020 7(mixed),
A Xylene (all isomers) %‘?—3487__36((5131}))7) 100 440 1I(2) H
106-42-3(para)
ZZ2uE fE og = Monochlorodimethyl ether 107-30-2 1
bis-Z 22| dofg|2 Bischloromethyl ether 542-88-1 1
F22uAl Chlorobenzene 108-90-7 10 47 1)
I EEIES Turpentine 8006-64-2 3A
1,122-H EE 22 of gt 1,1,2,2 Tetrachloroethane 79-34-5 1 7.0 1(2) H 3B
HESlo | E2 % Tetrahydrofuran 109-99-9 50 150 12) H 4
E2al Toluene 108-88-3 50 190 11(4) H
E2al24-t]o]AAop]o|E Toluene-2 4-diisocyanate 584-84-9 3A
ERal26-t]o]AAopdo|E Toluene-2,6-diisocyanate 91-08-7 3A
EfZ=2=2HE Chloroform 67-66-3 0.5 2.5 1(2) H 4
112-Eg|Z2 2ot 1,1,2-Trichloroethane 79-00-5 10 55 (2) H 3B
EgEZ=2Zogdl Trichloroethylene 79-01-6 H 1
123-ET| 222227 1,2,3-Trichloropropane 96-18-4 H 2
HE22odd Tetrachloroethylene 127-18-4 H 3B
o= Phenol 108952 H 3B
Hel 22 28s Pentachlorophenol 87-86-5 H 2
EZEes|= Formaldehyde 50-00-0 0.3 0.37 12) 4




20 | Z2EXAZAT AEXE FMIE SefoIxtE AR
o o MAK ol
Zog7| DFG E2H7| CAS No pLc | I | eropa* | mApAE
ppm mg/m’ =l
Hek T2y ogtE B -Propiolactone 57-57-8 H 2
Q2 ZERTYEY
ZEFofslo|Egfol= Phthalic anhydride 85-44-9
biEil=] Pyridine 110-86-1 H 3B
[h=t=l] Hydrazine 302-01-2 H 2
s o] aAloljo]E LC;?&‘;P{;;W“C diisocyanate 822060 0005 | 0035 | 11)
AL Hexane (n-Hexane) 110-54-3 50 180 11(8)
ek n-Heptane 142-82-5 500 2100 I(1)
SRAMCw e Dimethyl sulfate 77-78-1 H 2
SER = Hydroquinone 123-31-9 H 2
2] Copper and its inorganic compounds 7440-50-8 0.1 11(2)
o (D3} 1 e Lead and its inorganic compounds 7439-92-1 2
YAz} 71 S5k Niiﬁ?ﬁjcngiii()iﬁmpounds 7440-02-0 1
L sk Mirzﬁr[;eifnj? (iréfpiig%rlia?risai(m) 7439965 0.02 11(8)
Alstordd
1309-37-1;
AkslhA Iron oxides %2(])22%]% g:
1345-25-1
T440-38-2:
ARk 4 Arsenic and inorganic arsenic compounds fg;?_l%c_;ﬁtﬁ 1
¢ trioxide
$o3 1 IS M‘;ﬁ;%r(ymfﬁgofn;fm and fnorganic | 2430.07.6 002 | m® | H | 3B
RrelE 2 ke e o ey e | 7640360 2
AEnEY} 1 IRHE Aluminium (inhalable fraction) 7429-90-5 4
4970 Tetraethyllead 78-00-2
QAN E Vanadium pentoxide 1314-62-1
ReReA=t Iodine 7553-56-2
T3 O ISR Tin and its inorganic compounds 7440-31-5
A 2353 1 3HE Zirconium and its insoluble compounds 7440-67-7 1 1(1)
7hegat 1 st e o 1 Compounds | 7440439 H| 1
ke (btl?;llcttég;l cobalt compounds (inhalable 7440484 H 2
a8 2 skt o) Chrowoin) comptunds H
gAEY} 1 e Tungsten and its compounds 7440-33-7
Bz AL Acetic anhydride 108-24-7 5 21 1(1)
3l Hydrogen fluoride 7664-39-3 1 0.83 12)
ACBBRES Sodium cyanide 143-39-9 3.8 (1) H
INSIEaEAe=2 Potassium cyanide 151-50-8 5.0 (1) H
Al Hydrogen chloride 7647-01-0 2 3.0 12)
ZAF Nitric acid 7697-37-2
Eg|ZZ2 2o EAL Trichloroacetic acid 76-039
SkAE Sulfuric acid 7664-93-9 0.1 (1) 4
B Fluorine 7782-41-4
A= Bromine 7726-95-6
Alsto el Ethylene oxide 75-21-8 H 2
A4S A Arsine 7784-42-1
AloFalea Hydrogen cyanide 7490-8 1.9 21 11(2) H
O AL~ Sulfur dioxide 7446-09-5 0.5 1.3 (1)
EEN Chlorine 7782-50-5 0.5 15 11)
o) Ozone 10028-15-6 3B
o) AISHA A Nitrogen dioxide 10102-44-0 0.5 0.95 1(1) 3B
A A Nitrogen monoxide 10102-43-9 0.5 0.63 12)
AALSlERA Carbon monoxide 630-08-0 30 35 1(2)




"gaOIRY ANE, Bl U2 AU 239 LEIIE BAR | 21
2257 DFG Z2H7| CAS No MAK pc | U | ot | mApas
ppm mg/m* =
EZAA Phosgene 75-44-5 0.1 0.41 1(2)
ZA9 Phosphine 7803-51-2 0.1 0.14 11(2)
sl Hydrogen sulfide 7783-06-4 5 7.1 12)
fE=2=2WAdy 71 o 3,3-Dichlorobenzidine 91-94-1 H 2
Shul vz elotlyl 1 F 134-32-7
IZ4F ofA chromic acid, zinc salt 13530-65-9
e Euy 1 ¢ 3,3-Dimethylbenzidine 119-93-7 2
tolyAldyt 1 o 3,3'-Dimethoxybenzidine 119-90-4 2
HI5Y 1 s Beryllium and its inorganic compounds 7440-41-7 1
HA 9 7 B 3k Arsenic and inorganic arsenic compounds 7440-38-2 1
a5 b 7440473
SHby ZE2 1% Coal Tar Pitch Volatiles 65996-93-2
25 42 Nickel sulfide 16812-54-7 1
ke Vinyl chloride 75-01-4 1
HZESEE Benzyl trichloride 98-07-7 H 2
A Asbestos 12001-29-5 1
29 HAE: B24
Tzl
FEA 21
W 23] Cotton Dust(only to raw cotton) 15 1(1)
= Mz Wood dust (except beech and oak 3B
I wood dust)
4 &
S S Wollastonite (fibrous dust) 13983-17-0
g
2
e
3719t
xi 7]0]—
A2
2914
slol2z5f 8l ojrjon)

5. 9& & 7|&% (OEL ¥ ACL)

2010—2011 The Japan Society for Occupational Health

1. ppm: parts of vapors and gases per million of substance in air by volume at 25°C and atmospheric
pressure (760 torr, 1,013 hPa); OELs in ppm are converted to those in mg/m’, in which the values
are rounded off with 2 significant digits.

2. () in the year of proposal column indicates that revision was done in the year without change of
the OEL value,

3. * @ Occupational Exposure Limit-Ceiling; exposure concentration must be kept below this level.

*: Fibers longer than 5 x m and with an aspect ratio equal to or greater than 3:1 as determined
by the membrane filter method at 400 X magnification phase contrast illumination,

w @ Substance whose OEL is set based on non-caninogenic health effects; see TII.

a: Exposure concentration should be kept below a detectable limit though OEL is set at 2.5 ppm
provisionally.

b: OEL for gasoline is 300 mg/m’, and an average molecular weight is assumed to be 72.5 for

conversion to ppm unit,



c: Not applicable to women of child bearing potential.

=T A == S ppM mo/mt | T = || E=
8006619 719 (Gasoline) 100b 300b 2B 85
111-30-8 ZRELEYUY|3]|= (Glutaraldehyde) 0.03* 11 "06
91-59-8 8 -Y=golrly}t 71 ¢ (B -Naphthylamine)
55630 UEZZ2A|- (Nitroglycerin) 0.05* 0.46" S 86
75-52-5 UEZd|eF (Nitromethane)
98953 UEZWA (Nitrobenzene) 1 5 s 2B ("88)
100-01-6 pYERoE (p-ohu|:=YEZHA) - 3 S 95
100-00-5 pUEZZZ24A (p-Nitrochlorobenzene) 0.6 mg/m’ 0.1 0.64 S 89
25321-14-6 CYEZEZA (Dinitrotoluene)
121-69-7 tugoldd (Dimethylaniline) 5 25 5 93
60-11-7 p-tiH|Eohu] =0} 2HA (p-Dimethylaminoazobenzene)
127-195 NN-TJH[EolH Eolu] = (N N-Dimethyl acetamide) 10 36 s 90
68122 e Z2oln|= (NN-UH|E EZoju]z) 10 ppm 10 30 s 2B 74
o Bt dipenmetiane) 0005 mgm |- 0005 | s | 2 %
111-40-0 tlodd Ezjoldl (Diethylene triamine)
60-29-7 tloEofg|= (of|eojg|2) 400 ppm 400 1200 ©7)
123:91-1 1,4-t]2A4} (1,4-Dioxane) 10 ppm 10 36 s 2B 84
108-83-8 tjo|AFEAE (Diisobutyl ketone)
75092 2 (ojgskga) 50 ppm o | e | s | s %
95-50-1 o-tJZ2= WAl (o-Dichlorobenzene) 25 ppm 25 150 94
100-46-7 Fap-tjE2 =2 HIA(P-Dichlorobenzene) 10 60 2B 98
’;&;?O(;?U?m) 12t2 a2 ge (o]dstoby ) 150 ppm 150 590 70
75434 IR - Z20 g2reh (HEERH-Z2 9 20eh
569-61-9 vlAIE} (Magenta)
108-31-6 o] ¢lsto|Eafolt (F= W 914h
e | 2SS i el e e oz | o | ”
101-68-8 malu] A o] x|of|o] £ (Methylene bisphenyl
isocyanate
591-78-6 HE n-HE AE (Methyl n-Butyl Ketone) 5 ppm 5 20 S 84
583-60-8 L ZEWEHAZZIAE (o -Methylcyclohexanone)
(#31) Methylcyclohexanone 50 ppm 50 230 S 87
25639-42-3 e A28 (Methylcyclohexanol) 50 ppm 50 230 80
110-43-0 HEn-opd AE 2-Fele)
67-56-1 el 4378 (Methyl Alcohol) 200 ppm 200 260 S 63
78933 HE LA E (Methyl Ethyl Ketone) 200 ppm 200 590 64
108-10-1 e o] AR EAE (Methyl IsoButyl Ketone) 20 ppm 50 200 84
74873 e SRelo|t (FEEHE) 50 100 84
71556 eI ze (11,1-ES22o|eh
Reference value corresponding to an
individual excess lifetime risk of cancer
individual
excess Reference | Method of year of
lifetime risk value estimation estimation
71-43-2 WAl (Benzene) 1 ppm of cancer
Average
10-3 1 ppm relative 97
risk model
10-4 0.1 ppm
92-87-5 WA} 71 4 (Benzidine and Its salts)
106-99-0 1,37l (1,3-butadiene)
ee | PEEAAEE CIdd Zel wend e,
HedlEEH)




CRAMQARIE ALY, HE T2 S EFo LEI|F Hal®m | 23
O|X} mHx] OEL e pA2S} =
CAS No exa B (G2 o B pet om | o | 2% |28 D] ae
112072 2-FEAOERE oAH[O|E (2-butoxyethanol acetate)
71-36:3 1LRERS (1 HERS) 25 ppm 50* 150¢ S 87
78922 2-HElOT e (2 HELS) 100 ppm 100 300 87
106-94-5 1-H2 R I 27} (1-Bromopropane)
75263 22B2R 29 (2-Bromopropane) 1 5 S 9
74-83-9 BESHE (Methyl Bromide) 1 ppm 1 3.89 S 03
56-23-5 AFASFERA (Carbon Tetrachloride) 5 ppm 5 31 S 2B 91
8052-41-3 AETE SHE (Stoddard solvent)
100-42-5 2EJE (Styrene) 20 ppm 20 85 S 2B 9
108-94-1 AlZZ3 A= (Cyclohexanone) 20 ppm 25 100 70
10893-0 AlZ28IARE (Cyclohexanol) 25 ppm 25 102 70
110-82-7 AlZ28)AL (Cyclohexane) 150 520 70
110-83-8 AlZE 3l (Cyclohexene)
62-53-3 opd® (o}u]iuﬂxﬂ)z} 71 5Z4 (Aniline & homologues) 1 38 S 88
75-05-8 OPNIEYEZ (Acetonitrile)
67-64-1 O = (Acetone) 500 ppm 200 470 72
111159 o}ﬁi{:ﬁ iﬂﬁﬂﬂﬂ? (g FeE weld 5 ppm 5 7 s 8
75-07-0 O ELH|3] = (Acetaldehyde) 50* 90* 2B 20
107-13-1 olZYZYEZ (Acrylonitrile) 2 ppm 2 4.3 S 27y 88
79-06-1 ol ol = (Acrylamide) 0.1 mg/m’ - 0.1 S 2A 04
110-80-5 2O EAJERS: (ol Sefg Hieold o2 dudn) 5 ppm 5 18 S 85
107-21-1 gdA=ZeE (12-T]3|EZAofgh
628-96-6 olgzl Z2F fUEH|E (UER Z25) 0.05 ppm 0.05 0.31 S 86
151-56-4 ofgl#o]dl (Ethyleneimine) 0.05 ppm 0.5 0.88 S 2B (90)
107-07-3 ogdl Freslo|sy IR R
100-41-4 o[ &I Al (Ethyl benzene) 50 217 2B 01
140-88-5 ofgotaZo|E (oHolaPA )
556-52-5 23-9ZA-1- T2 (SEAE)
106-89-8 of|lu]Z 2 Z3lo] =8 (Epichlorohydrin)
429% FJa -
5 405/34%9;)\2_1?9 &43} Hl#Ed (Chlorodiphenyls) 0.01 mg/m’
1097-69-1
2465-27-2 22H1 (Auramine)
74884 Q9Ts} mg (Methyl Todide)
78-83-1 o]AE k518 (Isobutyl Alcohol) 50 ppm 50 150 87
123-51-3 o|aold AFL (o]adE AFL) 100 ppm 100 360 66
67-63-0 o]z 2HAF-E (Isopropyl Alcohol) 200 ppm 400 980 87
107-06-2 oldzlogd (12-tJZ2REh 10 ppm 10 40 2B 84
75-15-0 o]&3kelAs (Carbon Disulfide) 10 ppm 10 31 S 74
Z —L
628-63-7 ZAtolaobd (AL HE) 50 ppm
65996932 | ZEFZ (Coal Tap) WA o
1319-77-3
(mixture),
95-48-7(ortho) | A& < (Cresol) 5 ppm 5 22 S 86
08-39-4(meta),
106-44-5(para)
1330-20-7(mixed),
Zgg@?flﬁg’) SA (Xylene) 50 ppm 50 217 01
106-42-3(para)
107-30-2 SZ22|9 wE og|Z (Chloromethyl Methyl Ether) - - 2A 92
542-88-1 bis-ZE 2 EofH 2 (ZE&EH )
108-90-7 Z2 2414l (Chlorobenzene) 10 ppm 10 46 93
8006-64-2 Bl (Turpentine) 50 28 2 01
79-34-5 1L122-HESZE2oek (AHStol ) 1 ppm 1 6.9 S 84
109-99-9 | Eg}slo| =235t (Tetrahydrofuran) 50 ppm 200 590 78




OEL

O&HOIX} X o= x4
Sl )él—?—xl’_é!-‘gg i_l(xégo %‘E‘ 7)) ACL ppm mg/ m? lélﬁ—j: EEE L= i =t QE
108-88-3 E240 (Toluene) 20 ppm 50 188 S 94
584-84-9 E 79012 4-T]0]| 2O 0] E. (Tolune-2 4-Diisocyanate)
91-08-7 E2401-2,6-t]o]AA|OR|0| E (Toluen-2,6-diisocyanate)
(F3)E29NT]o] £X|OR|0]E. (Tolune-Diisocyanate) 0.005 ppm %%22 %(ﬁf B 1| 2] »
67663 ERECEN SNEE=1) 3 ppm 3 14.7 s | = %
79-00-5 1,12-E2|Z220fgt (1,1,2-Trichloroethane) 200 ppm 10 55 S (78)
79-01-6 EgZEZ 2 (Trichloroethylene) 10 ppm 25 135 2B 97
96-18-4 123-EZZ2 2 L2 (1,23 Trichloropropane)
127-18+4 HEzaodd (HEHS2R g 50 ppm
108-95-2 H3= (Phenol) 5 19 S 78
87-86-5 HelZ 2295 (Pentachlorophenol) 0.5 mg/m’ - 0.5 S (89)
50-00-0 EZEYUY|S|E (Formaldehyde) 0.1 ppm 8 217 8 21427 2A 2 |1 07
57-57-8 el Z 2 1] @2 (B -Propiolactone) 0.5 ppm
COHA(CN)2 | R 2E ZERCUEY (F4= LER)
85-44-9 zErg ojslo|=ato] = (Phthalic anhydride)
110-86-1 g2 (Pyridine)
302012 3|2kl (Hydrazine) 0.1 0o s | 28 2| o
822-06-0 A E ] T]o]AAold|O]E (Hexamethylene diisocyanate) 0.005 0.034 1 9
110-54-3 SIAL (n-BlAb 40 ppm 40 140 S 85
142-82-5 At (n-3%h 200 820 83
77-78-1 SRACIH| Y (Dimethyl Sulfate) 0.1 ppm
123-319 B|ER2 = (1,43 =2 A )
Y475 : cu| e (B, F 9 H]AE)
U735 pb | (DI L FRHE (Lead and Its Compounds) 0.05 mg/m’ - 0.1 2B 82
YA} 1 3leHE (Nickel and Tts compounds) 0.1 mg/m’ - 1 2B 2 |1 67
UArla v dcim) 0,001 mg/m’
Y4713 Mn| B 71 3FHE (Manganese and Tts Compounds) 0.2 mg/m’ 0.2 08
Abslordd (Fx1)
Askd (& 9 H#3D)
ARALS}H] A (Arsenic Trioxide)
Y4713 Hg | 23 1 SIS (Metallic Mercury and Its Compounds) 0,025 mg/m’ - 0,025 98
OFe] 3} 1 313HE (Antimony and Its compounds) - 0.1 91
U205} 1 SHE (Aluminium and Tts compounds)
424191 (Tetraalkyl Lead)
ABHUE (231 2 8 0.03 mg/m’
7533-50-2 Q2 (Iodide) 0.1 1 2 68
A3 1 F7)8KHE (Tin and Tts compounds)
2357 I 3¥HE (Zirconium and Its compounds)
Y4713 s od | 7F=8T 1 3§HE (Cadmium and Tts Compounds) 0.05 mg/m’ - 0.05 1y 76
SUE (#7194 B - 0.05 2B | 1|1 92
Y4713 s o | A2 1 31HE (Chromium and Tts Compounds) 0.05 mg/m’ 2 |1 89
g AH} 1 33HE (Tungsten and Its compounds)
106267 EEEA (5 obEeiA D)
7664-39-3 E3lp4 (Hydrogen Fluoride) 0.5 ppm 3* 2.5¢ 00
143-399 AlQFSIHES (Sodium Cyanide) 3 mg/m’ - 5* S 01
151-50-8 AlotslZbE (Potassium Cyanide) 3 mg/m’ - 5* S 01
7647-01-0 &34 (Hydrogen Chloride) 5* 7.5 79
7697-37-2 A (Nitric Acid) 2 5.2 82
76-03-9 ERZE 2o EAL (HskAD
7604939 | BT (Sulfuric Acid) - 1* )
7782-41-4 E4 (Fluorine)
7726-95-6 HE (Bromine) 0.1 0.65 64
75-21-8 Alstol el (Ethylene oxide) 1 ppm 1 1.8 i 2 90
7784-42-1 A4S A (Arsine) 0.01 0.032 92
7490-8 AloFsleAs (Hydrogen Cyanide) 3 ppm 5 5.5 s 90
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CAS No - AL OEL 0% | oy 20| 7H
MEXE 7| (Y2 I2 #7) ppm mg/ m? Er |T5° 7= | D)8 He
7446-09-5 O} A7} (Sulfur Dioxide) pending 61
7782-50-5 &2 (Chlorine) 0.5 ppm 0.5* 1.5 s 94
10028-15-6 QZ (ozone) 0.1 0.2 63
10102-44-0 o]AkSFA A (Nitrogen dioxide) pending 61
10102-43-9 Ak 4 (Nitrogen monoxide)
630-08-0 AARSFERA (Carbon Monoxide) 50 57 71
75-44-5 27 (Phosgene) 0.1 0.4 69
7803-51-2 ZAT (sl 03" 0.42* 98
7783-06-4 Blr4r (Hydrogen Sulfide) 1 ppm 5 7 01
91-94-1 tlEZ2 2R dy} 71 (Dichlorobenzidine and Its salts)
134-32-7 Lz Eola}t 1 4 (¢ -Naphthylamine and Its salts)
13530-659 3EAF o} (Zine chromate)
119-93-7 Q2ZE-E7UT} 1 g (o-Tolidine and Its salts)
119-90-4 ol AT} 1 ¢ (Dianisidine and Its salts)
Y4713 Be | HIEET 1 3§HE (Beryllium and Its Compounds) 0,002 mg/m’ 0,002 2Ay 1| 2 63
Reference value corresponding to an
individual excess lifetime risk of cancer
individual
o . excess. Reference Method of year of
7440-38-2 H] E/,;_rs E%lf_ .I‘:r'l_zu]{l i]—t‘fijr—l%gmc compound) 0.003 mg/m hgeftncgtl'] cr(l;k value estimation estimation
R Average
10-3 3 pg/m ; srfk;gg?lel 00
104 03 pg/m
37 13T
7440473 ﬂ(%%é‘%(nrﬁtc ore processing (Chromate)) 7o
65996-93-2 3akAl ZE2 ")A] (Volatle coal tar pitch)
16812-54-7 | 335} Y7 (nickel sulfide)
75-01-4 @3] (Vinyl Chloride) 2 ppm 2.5 6.5a ly 75
98-07-7 HZEZZZZE (Benzotrichloride) 0.05 ppm
A (Asbestos, crysotile) ZU* jlé_ g C{r"l—ﬂ

CnH2nt2(n216) | 2 w|AE: 354 (Ol mist: mineral)

6. "]= OSHA & 7|&% (PEL)

1910.1000 Table Z—1

Footnote(1) The PELs are 8—hour TWAs unless otherwise noted; a (C) designation denotes a  ceiling

limit, They are to be determined from breathing—zone air samples,

Footnote(a) Parts of vapor or gas per million parts of contaminated air by volume at 25 degrees C

and 760 torr,

Footnote(b) Milligrams of substance per cubic meter of air. When entry is in this column  only, the

value is exact; when listed with a ppm entry, it is approximate,

Footnote(c) The CAS number is for information only, Enforcement is based on the substance name,

For an entry covering more than one metal compound measured as the metal, the CAS

number for the metal is given — not CAS numbers for the

individual compounds,

Footnote(d) The final benzene standard in 1910.1028 applies to all occupational exposures  to benzene

except in some circumstances the distribution and sale of fuels, sealed containers and

pipelines, coke production, oil and gas driling and  production, natural gas processing, and



the percentage exclusion for liquid mixtures; for the excepted subsegments, the benzene
limits in Table Z—2 apply. See 1910.1028 for specific circumstances,

Footnote(e) This 8—hour TWA applies to respirable dust as measured by a vertical elutriator cotton dust
sampler or equivalent instrument, The time—weighted average applies to the cotton waste
processing operations of waste recycling (sorting, blending, cleaning and willowing) and
gametting. See also  1910.1043 for cotton dust limits applicable to other sectors,

Footnote( f) All inert or nuisance dusts, whether mineral, inorganic, or organic, not listed specifically by
substance name are covered by the Particulates Not  Otherwise Regulated (PNOR) limit
which is the same as the inert or nuisance dust limit of Table Z—3

Footnote(2) See Table 7—2.

Footnote(3) See Table 73

Footnote(4) Varies with compound.

Footnote(5) See Table Z—2 for the exposure limits for any operations or sectors where the exposure
limits in 1910,1026 are stayed or are otherwise not in effect,

1910.1000 TABLE Z-2

Footnote(a) This standard applies to the industry segments exempt from the 1 ppm 8—hour TWA and 5
pom STEL of the benzene standard at 1910,1028,

Footnote(b) This standard applies to any operations or sectors for which the Cadmium standard,
1910.1027, is stayed or otherwise not in effect.

Footnotelc) Footnote(c) This standard applies to any operations or sectors for which the exposures limit
in the Chromium (M) standard, Sec. 1910,1026, is stayed or is otherwise not in effect,

[62 FR 42018, August 4, 1997] as amended [71 FR 36009, June 23, 2006]



TR AL, B WE ZUe 28 =EIIE FHelE | 27

TABLE Z-3 Mineral Dusts

Substance mppcf® mg /m
Silica:
Crystalline i
e
Quartz (Respirable) . . .. .......... %SiOfESO %;iOT:]%L
30 mg/m'
Quartz (Total Dust) . ... .......... ..., %Si0+2
Cristobalite:Use % the value calculated from the count or mass
formulae for quartz.
Tridymite:Use % the value calculated from the formulae for quartz.
Amorphous, including natural diatomaceous earth 20 %S?C())ngm
Silicates (less than 1% crystalline silica):
Mica . .......... . . . ... ... 20
Soapstone . .. ... ... 20
Talc (not containing asbestos) . . .. ... .. 20°
Talc (containing asbestos) Use asbestos limit
Tremolite, asbestiform (see 29 CFR 1910.1001)
Portland cement . . . 50
Graphite (Natural) . . . ............... 15
Coal Dust:
Respirable fraction less than 5%Si02....... .| ..., 2.4 ng/m®
. . . 10 mg/m®
Respirable fraction greater than 5%Si0s.... | ... ... %SiTZET
Inert or Nuisance Dust:’
Respirable fraction . ... ............ 15 5 mg/m
Total dust..................... 50 15 mg/m’

Note - Conversion factors - mppcf X 35.3 = miillion particles per cubic meter = particles per c.c.

a Millions of particles per cubic foot of air, based on impinger samples counted by light-field techniques.

b The percentage of crystalline silica in the formula is the amount determined from airborne samples,
except in those instances in which other methods have been shown to be applicable.

¢ Containing less than 1% quartz; if 1% quartz or more, use quartz limit.

d All inert or nuisance dusts, whether mineral, inorganic, or organic, not listed specifically by substance
name are covered by this limit, which is the same as the Particulates Not Otherwise Regulated

(PNOR) limit in Table Z-1.

e Both concentration and percent quartz for the application of this limit are to be determined from the
fraction passing a size-selector with the following characteristics:

Aerodynamic  diameter (unit density sphere) Percent passing selector
2 e e e %0
S 75
3 e e 50
5.0 L e e 25
10 . 0

The measurements under this note refer to the use of an AEC (now NRC) instrument. The respirable
fraction of coal dust is determined with an MRE; the figure corresponding to that of 2.4 mg/m* in the table

for coal dust is 4.5 mg/m.

[Note: This document was changed to an html version as of 11/24/2004]
[58 FR 35340, June 30, 1993; 58 FR 40191, July 27, 1993, as amended at 61 FR 56831, Nov. 4, 1996; 62

FR 1600, Jan. 10, 1997; 62 FR 42018, Aug. 4,1997]
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_ 1910 Subpart Z — Toxicand Hazardous Substances
Foll2IR} HE
Table Z—1 Table Z—2 1910.1003
CAS 8—hour TWA (unless acceptable maximum
HEXIEE| otherwise noted) skin| 8AlZE |acceptabl peak?) 135
(OSHA PEL H®7]) TWA | e ceiling - HIoI=X2)
ppm(a)(1)  [mg/m(3)(b)(1) SE Z|ch7 |2t

7K 8006-61-9 - -
e = 111308 - -

L}z Elola|x o]
e o598 | : o
YEZ M- (Nitroglycerin) 55630 (©0.2 ©)2 X
U E 2 9[EKNitromethane) 75-52-5 100 250
UEZ WA (Nitrobenzene) 98-95-3 1 5 X
p-YEZoPdE (p-Nitroaniline) 100-01-6 1 6 X
p-YHEZZ 2 2l (p-Nitrochlorobenzen) 100-00-5 1 X
U EZEFA (Dinitrotoluene) 25321-14-6 15 X
tigold @ (Dimethylaniline) 121-69-7 5 25 X

Eo oL 2%
paﬂﬁetﬁ/}iﬂi;gb‘}nzme) 60-11-7 ) ) ©
A Elo Eo =

N et e 2195 | 0 5 | x
]| g S0 = (Dimethylformamide) (68-12-2 10 30
44-tjorn| -3 3. T) SR 2 o] o |k 101-14-4 - -
tloll=d Egjopnl 111-40-0 - -
tlo |2 (Fthyl ether) 60-29-7 400 1200
1,424k (1,4-Dioxane) 123-91-1 100 360 X
tlo] AR EAE (Diisobutyl ketone) 108-83-8 50 290
tjZ 22w E (Methylene chloride) 75092 | 25, 125(STEL) )
o-tZ2 2 WAl (o-Dichlorobenzene) 95-50-1 (€30 (©)300
12-t]EZZ2 2" (1,2-Dichloroethylene) | 540-59-0 200 790

= =
i (%iir%rﬁ)ﬁo_fii}iﬂﬂ?me) 75434 1000 4200
Ll 569-61-9 - -
at|o] Afs}o|Eeo]E (Maleic anhydride) | 108316 025 1
2-H| EA] 8-S (2-Methoxyethanol) 109-86-4 25 80 X

g Aol A
il (ﬁgﬂ;ﬁ] ;S;L;;]loi jl;jlie) 101688 (©)0.02 ©0.2

g o HE
m](ﬁ;g,'f r‘?—Bﬁl}? Ketone) 591-786 100 410

== 12PIEA=E
iﬁgﬁg&iﬂgﬁg 583-60-8 100 460 X
YA S Z3ARE (Methylcyclohexanol) 25639-42-3 100 470
W E-n-o}Y A= (Methyl n-amyl ketone) | 110-43-0 100 465
Hel &3F-L (Methyl Alcohol) 67-50-1 200 260
HEloHAE (Methyl Ethyl Ketone) 78-93-3 200 590
HEo|AREAE (Methyl IsoButyl Ketone) 108-10-1 100 410
we ZZalo|= (Methyl chloride) 74-87-3 () 100 ppm | 200 ppm | 300 ppm |5 mins in any 3 frs
HEZ2ZEE (Methyl chloroform) 71-55-6 350 1900
WAl (Benzene) 71-43-2 10 ppm | 25 ppm |50 ppm| 10 minutes
A 92-87-5 - - o
13-FEt] el (1,3-butadiene) 106-99-0 1, 5(STEL)
2-HE A oE-8- (2-Butoxyethanol) 111-76-2 50 240 X
2-HEAOERE ofAH|o|E 112072 - -
1-HEHUF-E (n-Butyl alcohol) 71-36-3 100 300
2-HEAF S (sec-Butyl alcohol) 78-92-2 150 450
HEpaag) 106-94-5 - -
PRCE=AR A=k 75-26-3 - -
HE3H|E (Methyl Bromide) 74-83-9 (©20 (©)80 X
AFAS}EEA (Carbon Tetrachloride) 56-23-5 () 10 ppm | 25 ppm | 200 ppm| 5 min, in any 3 s
AETIE S$HIE (Stoddard solvent) 8052-41-3 500 2900

1) above the acceptable ceiling concentration the acceptable ceiling concentration for an 8-hr shift

2) 4-Nitrobiphenyl, etc., 1910,1003
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_ 1910 Subpart Z — Toxicand Hazardous Substances
FalUXE HE
Table Z—1 Table Z—2 1910,1003
CAS 8—hour TWA (unless acceptable maximum
HEXIEE| otherwise noted) Skin 8A[Zt | acceptabl peak 138
(OSHA PEL ®7]) TWA | e ceiling . s
ppm(a)(1)  |mg/m(3)(b)(1) Sk Z[th7 |2+
2EJE (Styrene) 100-42-5 ) 100 ppm | 200 ppm | 600 ppm |5 mins in any 3 frs
Al ZZ23AH= (Cyclohexanone) 108-94-1 50 200
A Z23As (Gyclohexanol) 108-93-0 50 200
AlZ28AL (Cyclohexane) 110-82-7 300 1050
A2 34l (Cyclohexene) 110-83-8 300 1015
old [ A =3
e & bonsdoe) 1 @3 | 5 oox
O EUER (Acetonitrile) 75-05-8 40 70
OFAM|E (Acetone) 67-64-1 1000 2400
OIM| EA} 2-0]| & €]
@Ethgxyzzezﬂﬁ :lzjlq;) 111-15:9 100 540 X
O EYUY|3]| = (Acetaldehyde) 75-07-0 200 360
ol HZYEH (Acrylonitrile) 107-13-1 2, (010
ol ol = (Acrylamide) 79-06-1 03 X
2-o| EA] o ERE- (2-Ethoxyethanol) 110-80-5 200 740 X
oEdETE 107-21-1 - -
13 =Zal= Edlo|E
T e ol ey 628966 | (©02 o1 | x
odalo|ql 151-56-4 - - o
gy= Slol=
e oy e 6| x
oWl Al (Ethyl benzene) 100-41-4 100 435
oglo}aY|o|E (Ethyl acrylate) 140-88-5 25 100 X
2,3-0| Z-A]-1- . 2 H-E(Glycidol) 556-52-5 50 150
o]| 1] & 2 2 5}0| = #(Epichlorohydrin) 106-89-8 5 19
S a}%/t HCI ﬂu:)(clﬂorodlphenylb) 53469-21.9 1
Ak @ﬁ HE]‘ 21\1)‘4 (Chlorodiphenyls) 11097-69-1 05 X
ReXei o] 2465-27-2 - -
293} g (Methyl Todide) 74-88-4 5 28 X
O] AHE AF-E (sobutyl Alcohol) 78-83-1 100 300
o]Aohl A4F-& (lsomyl alcohol) 123-51-3 100 360
o] Az 2 H k5. (Isopropyl Alcohol) 67-63-0 400 980
oldsto e e (Ethylene dichloride) 107-06-2 (2 50 ppm | 100 ppm | 200 ppm | 5 min, in any 3 s
0]23}5lEkAs (Carbon Disulfide) 75-150 () 20 ppm | 30 ppm | 100 ppm| 30 minutes,
ZAR-H| EAJof| &l (2-Methoxyethyl acetate) | 110-49-6 25 120 X
ZAto] 401 (Isomyl acetate) 123-92-2 100 525
ZEFZ (Coal Tar) 05900-93-2 0.2
Y% (Cresol) 1319-77-3 5 22 X
FAE(Xylenes (o-, m-, p-isomers)) 1330-20-7 100 435
= g mE =
S Choromiy Moo Eiher) w2 |- : o
bis-ZZ 2 EloJE| 2 (bis(Chloromethyl) ether) | 542-88-1 - - 0
Z=Z 2 (Chlorobenzene) 10890-7 75 350
&9l (Turpentine) 8006-64-2 100 560
_H|E
T rechiorodane) wAs | »o|x
HEgslo]| =232t (Tetrahydrofuran) 109-99-9 200 590
E24 (Toluene) 108-83-3 (2) 100 ppm | 200 ppm | 300 ppm | 5 mins, in ay 3 s,
EE2924-t]o|AAJol|o| E
gg‘fﬁéﬂgg;lyagjge)lﬁ 584-849 (©)002 (©014
056 tlo| 4 Alopo]2 517 : :
Eglg& 2 (Chloroform) 674663 (©)50 (©240
112-Eg|Z220et (1,12 Trichloroethane) 79-00-5 10 45 X
EglZ2 29’4 (Trichloroethylene) 79-01-6 () 100 ppm | 200 ppm | 300 ppm | 5 mins, in any 2 frs
EalZoouad
S eeroprorne) 14 | %0 00
HE22o|| =l (Perchloroethylene) 127-18+4 () 100 ppm | 200 ppm | 300 ppm | 5 mins, in any 3 I
|+ (Phenol) 108-95-2 5 19 X
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_ 1910 Subpart Z — Toxicand Hazardous Substances
Foll2IR} HE
Table Z—1 Table Z—2 1910.1003
. CAS 8—hour TWA (unless acceptable maximum
AEX|RET| otherwise noted) Skin 8A[Zt  |acceptabl peak 138
(OSHA PEL ®7) TWA | e ceiling _ E
ppm(a)(1)  |mg/m(3)(b)(1) ST Z|ch7 |2+
HEelFZZ 295 (Pentachlorophenol) 87-86-5 05 X
Z 25| = (Formaldehyde) 50-00-0 | 0.75, 2(STEL)
HER L2y Q2= 57-57-8 - - 0
xekg]ojslo]=agto]| = (Phthalic anhydride) [85-44-9 2 12
o2 (Pyridine) 110-86-1 5 15
3] =2}2 (Hydrazine) 302-01-2 1 13 X
SRR T2 Ao o] 822060 : :
SlAL (n-3)Ah 110-54-3 500 1800
At (n-eh 142-825 500 2000
SR Y (Dimethyl Sulfate) 77-78-1 1 5 X
B|EZ = (Hydroquinone) 123-31-9 2
2] (Coppe Dusts and mists (as Cu)) 7440-50-8 1
2] (Coppe Fume (as Cu)r) 7440-50-8 0.1
H(DTISGHE (Lead inorganic (as Pb)) [7439-92-1 50 ug/m®)
44 (Tetraethyl lead (as Pb)) 78-00-2 0.075 X
447N (Tetramethyl lead (as Pb)) 75741 0.075 X
Ui 1 sike
(Nickel, metal and insoluble compounds |7440-02-0 1
(as Ni))
U o s
(Nickel, eolugle compounds (as Ni)) 7440-02:0 1
YAz} 1 SI8HE (Nickel carbonyl (as Nb) |13463-39-3 0.001 0.007
W 1 s : :
(Manganese ?ompounds (as Mn)) 7439965 ©s5
w7kt 1 skE _ _
O(Manganese ?ume (as Mn)) 7439965 ©s
ARstoled(EAD) (Zine oxide fume) 1314-13-2 5
Abslold(FA) (Respirable fraction) 1314-13-2 5
AbslolA(E2) (Total dust) 1314-13-2 15
AR (FHEZD (Iron oxide fume) 1309-37-1 10
APAYEHE] A 1327533 - -
220 7 e R=]
23 1 3RkE ;
(Mercury (aryl and inorganic)(as Hg)) 7439976 @ 1 mg/10m
2~ 077 o) o
T2 1 3Rk ;
(Mercury (vapor) (as Hg)) 7439-97-6 @ 1 mg/10m
20 7] 55
23 1 SRHE 7 4
(Mercury (orgaﬂno) alkyl compounds (as Hg)) 7439976 @ 001 ng/nr’| 0.04 ng/m
el T} 11 3ighE ,
(Antimony andﬂcompounds (as Sh)) 7440-36:0 05
ol 7 skele : :
(Aluminum Metal (as Al) total dust) 7429905 15
RN
(Aluminum Metal (as Al) Respirable 7429-90-5 5
fraction)
QAP RE(ERIER)
(Vanadium Respir;)le dust (as V:0s)) 1314:62:1 €05
QAP RE(EXIER) ,
(Vanadium Fume 7(<as V,0s)) 1314621 ©o0.1
8T (lodine) 7553-56-2 (©)0.1 ©1
Z=4] (Tin, inorganic compounds (except e
T ) & PO P
o_slddes) (as Sn)) 7440-315 2
4] (Tin, organic compounds (as Sn))  |7440-31-5 0.1
FEEEEIEE T i
(Zirconium compouﬁds (as 7r)) 7440677 >
ZleE3 71 3HE (Cadmium and Its
Compounds) 7440439
ZlegE1 71 3HE (Cadmium fume?))  |7440-43-9 01 mgm’| 03 mg/m’
ZleE3 1 SRHE (Cadmium dusty)) 7440-43-9 02 mgm’| 0.6 mgym’

3) 50 pg/m' ; Maximum permissible limit (in xg/m')=400 divided by hours worked in the day.
4) This standard applies to any operations or sectors for which the Cadmium standard, 1910.1027, is stayed or
otherwise not in effect,
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_ 1910 Subpart Z — Toxicand Hazardous Substances
Foll2IR} HE
Table Z—1 Table Z—2 1910.1003
. CAS 8—hour TWA acceptable maximum
ARX|IEET| (unless otherwise noted) | gin 8A|Zt |acceptable peak 135
(OSHA PEL H®7]) TWA ceiling ~ Hiot= |
ppm(a)(1)  |mg/m(3)(b)(1) Sk Z|ch7 |2+

FHFE(EAYE) (Cobalt metal, dust,

and fume as Co)) 7440484 0.1
323} 71 385 (Chromium metal and

insol salts (as Cr)) 7440-47-3 1
323} 71 385 (Chromic acid and

chromates)®) 7440473 1
A&7} I 3HE (Chromium (IT)

compounds (as Cr)) 7440473 0.5
323} 71 3RS (Chromium (11

ccc;mpounds (as Cr)) 7440473 0.5
323} 7 SISHE (Chromium (V1)) 7440-47-3 5 ug/m’
B 1 33 7440-33-7 - ]
T2 A (Acetic anhydride) 108-24-7 5 20
E3}=4 (Hydrogen fluoride (as F)) 7664-39-3 3 ppm
AUSES 143-339 - -
AlQTEE 151-50-8 - -
A3l=4 (Hydrogen Chloride) 7647-01-0 © s ©) 7
ZAF (Nitric Acid) 7697-37-2 © 2 © 5
ET|ZZE 2o EAL 76-03-9 - -
ZFAF (Sulfuric Acid) 7664-93-9 1
£ (Fluorine) 7782-41-4 0.1 0.2
HE (Bromine) 772695-6 0.1 0.7

1, 5(excursion
Aol &l (Ethylene oxide) 75-21-8 limit for 15
minutes)

ARz 2] 2 (Arsine) 7784-42-1 0.05 0.2
AlQFslrAs (Hydrogen Cyanide) 7490-8 10 11 X
oA} (Sulfur Dioxide) 7446-09-5 5 13
A4~ (Chlorine) 7782-50-5 © 1 © 3
Q= (ozone) 10028-15-6 1 2
O] XS} A (Nitrogen dioxide) 10102-44-0 © s ©) 9
UAFSFR A (Nitrogen monoxide) 10102-43-9 25 30
AR (Carbon Monoxide) 630-08-0 50 55
EAA (Phosgene) 75-44-5 0.1 0.4
Z A F(Phosphine) 7803-51-2 0.3 0.4
B}5l=4 (Hydrogen Sulfide) 7783-06-04 20 ppm | 50 ppm | 10 mins?)
fZZ2 297 1 4 (33-Dichlorobenzidine) |91-94-1 - - [¢]
Sukpzgoldl#} 7 9 (¢ Naphthylamine) |134-32-7 - - o)
g4k ofd 13530-65-9 - -
CASR=R - b =l A 119937 - -
ol ds} 1 o 119-90-4 - -
HdET} 1 e ; s | -

(beryllium compounds (as Be)) 7440-41-7 w'm Sugm’ | Bugm3)| 30 mines,
H]4 (Arsenic, inorganic compounds . 5

(as As) 7440-38-2 10ug/m’
H|4 (Arsenic, organic compounds (as As)) [7440-38-2 0.5
A=y 7440-47-3 - -
kg ZEFE 9% (pyrene) 65966-93-2 0.2
Coke oven emissions 150ug/m’
23} YA (nickel sulfide) 16812-54-7 - -
d51a]Y (Vinyl Chloride) 75-014 1,5(STEL)
HZEZEZ22]E (Benzotrichloride) 98-07-7 - -

5) This standard applies to any

otherwise not in effect,

6)

operations or sectors for which the Cadmium standard, 1910.1027, is stayed or

standard, Sec. 1910,1026, is stayed or is otherwise not in effect.

7)

10 mins, once only if no other

meas, €xp, OCcurs,

This standard applies to any operations or sectors for which the exposures limit in the Chromium (VI)
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_ 1910 Subpart Z — Toxicand Hazardous Substances
Foll2IR} HE
Table Z—1 Table Z—2 1910.1003
CAS 8—hour TWA (unless acceptable maximum
HEXIEE| otherwise noted) Skin 8A[Zt | acceptabl peak 138
(OSHA PEL ®7]) TWA | e ceiling . s
ppm(a)(1)  |mg/m(3)(b)(1) SE Z|CH7 |2t
a17)9F - -
A71% - -
Ay : :
|y : :
S NEEERIEREE R
A (Asbestos) 8) 0.1fiber/cr® | 1fiber/c®9)
229 nAE: EA (Ol mist: mineral) [8012:95-1 5
HEHZ] (Grain Dust) (oat, wheat, 10
barley)
SPEA] B2 (Mineral mist) TABLE Z-3 Mineral Dusts
W B2 (Cotton Dust) FAZFZ10) 1
EEX] (Wooddust) . 1
L7438 (Weldinghume) - -
2] A5 (Fibrous glass) - _12)
Eases OSHAS] A& 8]-87|Z(PEL) F%
s - -
A A A PAAR R
u]=+ NIOSH =% 7|&# (REL)
SaHoIxt BEl -

ASX|RIE 7|(::olsx:| REL Y2 #7|) CAS T ’ T ’ ;Llf SEk

HEXIEE ppm mg/ m ppm mg/m* | T
==l Gasoline 8006-61-9
e 25 = Glutaraldehyde 111-30-8 C0.2 C08 pdentdl cacinogen
G -y=gopy} 11 ¢ £ Naphthylamine 91-59-8 - - pdentid cadinogen
UEZIZEAH Nitroglycerin 55-63-0 0.1 skin
UE=ZHEr Nitromethane 75-52-5
HE=ZHA Nitrobenzene 08-95-3 1 5 skin
pUE=Zopddl p-Nitoroaniline 100-01-6 3 skin
pUEZZZ2dlA p-Nitrochlorobenzene 100-00-5 pdtentil cacinogen
JUEZERA Dinitrotoluene 25321-14-6 1.5 skin
iy eod & N,N-Dimethylaniline 121-69-7 5 25 10 50 skin | poentid cadinogen
p-HEotu] ol Al 4-Dimethylaminoazobenzene 60-11-7 potertid cadinogn
NN-TH Eoly| Eojn| = Dimethyl acetamide 127195 10 35 skin
g xS0l = Dimethylformamide 68-12-2 10 30 skin
4atjopea3tIER 2UH L | 4 4-Methylenbis (2-chloroaniline) | 101-14-4 0,003 skin | pentl cadinogen
tjogdl Egjopyl Diethylene triamine 111-40-0 1 4 skin
qoﬂ‘:é‘oﬂE‘“—E— Ethyl ether 60-29-7
14-01 84 Dioxane 123-91-1 C 1(30+) | C 3.6608) poentil cadnogen
140]&—‘?‘%‘7'“% Diisobutyl ketone 108838 | 25(10A|7D) | 150(104]7h
t|ZZ 2t Methylebne chloride 75-09-2 pdentd cacinogen

8) A ™ (Asbestos) includes chrysotile, amosite, crocidolite, tremolite asbestos, anthophyllite asbestos, actinolite

asbestos, and any of these minerals that have been chemically treated and/or altered.
9) 1 fiber/cm' (excursion limit for 30 minutes as determined by the method prescribed in Appendix A to this

section, or by an equivalent method.)

10) 200 pg/m'(lint-free respirable cotton dust)(in yarn manufacturing and cotton washing operations); 500 ug/m’
(lint-free respirable cotton dust )(in textile mill waste house operations or in yarn manufacturing to dust from
"lower grade washed cotton"); 750 ug/m’ (lint-free respirable cotton dust)(in the textile processes known as
slashing and weaving)

) Ee A4 ¢l FEY 4 o5 7g Bl 72 A4

12) ¥ A% gl F24 &4 Holed 7g &4 7ol 48
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SSHOIXE HE! REL STEL e
ASRIEE7(NIOSH REL B2 1)) s oom | oy | pom | ngw | B4 | oo
ot E=2= HA o-Dichlorobenzene 95-50-1 50 300
(Fp-t)ZF2=2 HA - 100-46-7
540-59-0(sym)
12-t) 2220 g 1,2-Dichloroethylene -2(cis), 200 790
-5(trans)
OE22 R - 220 2t Dichloromonofluoromethane 75-43-4 10 40 skin
=y - 569-61-9
wg|e] ¢fslo|Egfol= Maleic anhydride 108-31-6 0.25 1
2H EX| ok Methyl Cellosolve” 109-86-4 0.1 0.3 skin
wE g Asdo]AAlod|o] | Methylene bisphenyl isocyanate 101-68-8 0.005 0.05 0.020108) | 0.2(10%)
wE n-E A= 2-Hexanone 591786 1(10A17D) | 4(10A17H
L EEHEAIZZAA = 0 -Methylcyclohexanone 583-60-8 50 230 75 345 skin
HEA SR Methylcyclohexanol
HE-nopl A= Methyl (n-amyl) ketone 25639-42-3 50 235
e dag Methyl Alcohol 110-43-0 100 465
HEogAE 2-Butanone 67-56-1 200 260 250 325 skin
HEo|alEAE Hexanone 78933 200 590 300 885
HE Zz2go|e Methyl chloride 108-10-1 50 205 75 300
HES22 xS Methyl chloroform 74-87-3 potentl carinogen
HlAl Benzene 71-556 300 1900 potentd cardinogen
WAt 1 o Benzidine 71-43-2 0.1 1 potertl cacinogn
13-5Eelql 1,3-butadiene 92-87-5 potential cardinogen
2-HEX|ofekL- 2-Butylethanol 106-99-0 potential cacinogen
2-HEX|oELE: olAH|o|E 2-butoxyethanol acetate 111-76-2 5 24 skin
1-HEaL n-Butyl alcohol 112-07-2 5 33
2-HEQlT 2 sec-Butyl alcohol 71-36-3 50 150 skin
JRCEEAnR by - 7892-2 150 455
22HERIEZa) - 106-94-5
HE3Mg Methyl Bromide 75-26-3
AldsterA Carbon Tetrachloride 74-839 potential cadinogen
AETIE SHE Stoddard solvent 56-23-5 2608 | 12.6(608) potentl carinogen
ES | Styrene 8052-41-3 350 1800
A SR = Cyclohexanone 100-42-5 50 215 100 425
AZ2I= Cyclohexanol 108-94-1 25 100 skin
Al ZZ2 Ak Cyclohexane 108-93-0 50 200 skin
AlZ=2 Al Cyclohexene 110-82-7 300 1050
o en|.edlA)T} 1 S=4 | Aniline (and homologs) 110-83-8 300 1015
oM EUEH Acetonitrile 62-53-3 potentl carinogen
oMl E Acetone 75-05-8 20 34
OA| EAL 2-0|EA|of| & 2-Ethoxyethyl acetate 67-64-1 250 590
O Ed|s| = Acetaldehyde 111-159 0.5 2.7 skin
olmdRYEY Acrylonitrile 75-07-0 potental cadnogen
olm Hojn| = Acrylamide 107-13-1 1 10 skin | potentel cacdncgen
2o B0k 2-Ethoxyethanol 79-06-1 0.03 skin | potertil cadnogmn
ogd = Ethylene glycol 110-80-5 0.5 1.8 skin
ogd 2l tYEHS|E | Ethylene glycol dinitrate 107-21-1 5 1.8 skin
oEdl S tUEH|E 628-96-6 0.1 skin
ofeldlo|nl Bthyleneimine 151-56-4 C2 16.2 potential cadinogen
ojdd ZE&sto|=g] Ethylene chlorohydrin 107-07-3 C1 3 skin
of =luilzl Ethyl benzene 100-41-4 100 435 125 545
odoladyolE Ethyl acrylate 140-88-5 potentl carinogen
23-O| ZEA - L2 Glycidol 556-52-5 25 75
o Zz2sfo| =g Epichlorohydrin 106-89-8 potential cacinogen
45} v oot (G chomns) | i o S pat i
oajnl - 2465272
Qecsl ug Methyl Todide 74-88-4 2 10 potential cadinogen
o|aHE dFE Isobutyl Alcohol 78-83-1 50 150
oliol AL Tsoamyl alcohol (primary) 123-51-3 100 360 125 450
o) AT ZHOH L Tsopropyl Alcohol 67-63-0 400 980 500 1225
o|gslodH Ethylene dichloride 107-06-2 1 4 2 8 poertd cainogn
o|3}slEt A Carbon Disulfide 75-15-0 1 3 10 30 skin
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=| H _
_ SEHQUIXE HA e REL STEL J_;L|_j-:_ srorA
AEX|ZIE7|(NIOSH REL E2 H7|) ppm mg/m® ppm mg/m* | &T
24 2| B0 Methyl Cellosolve™ acetate 110-49-6 0.1 0.5 skin
ZAfo] 4ol n-Amyl acetate 628637 100 525 potential cardnogen
g2 Coal tar pitch volatiles 65996-93-2 0.1
= 1319-77-3
2HE - (mixture),
o-Cresol 2.3 10
m-Cresol 2.3 10
p-Cresol 23 10
1330-20- - -
248 (xylene) - o d),7 100 435 150 655
o-Xylene 100 435 150 0655
m-Xylene 100 435 150 655
p-Xylene 100 435 150 055
Z229E 1g o2 Chloromethyl Methyl Ether 107-30-2 potential cardnogen
bis-ZZ 20| Eojg| 2 bis-Chloromethyl ether 542-88-1 potential cardinogen
SZZHA Chlorobenzene 108-90-7 d
HF 914 Turpentine 8006-64-2 100 560
1L122-HELGSZ 2% 1,1,2,2-Tetrachloroethane 79-34-5 1 7 skin | Potental Slmnrgen
HEDSlo| =2 gt Tetrahydrofuran 109-99-9 200 590 250 735
E2 Toluene 108-88-3 100 375 150 560
E 2912 4-T]o| 2 AJOR|O]E | Toluene-2 4-diisocyanate 584-84-9 potential cardnogen
wal26tolaAlolE |- 91087
EgZE22uEr Chloroform 67-66-3 2 9.78 potential cardnogen
[REASCECEE 198 1,1 2-Trichloroethane 79005 10 45 skin | POzl cacincgen
ErZ22gal Trichloroethylene 79-01-6 potential zzlitlnrgen
123-ES| 222227 1,2,3-Trichloropropane 96-18-4 10 60 skin | potential carcinogen
HEZ 2ogdd Tetrachloroethylene 127-184 potential cardnogen
H+= (Phenol) Phenol 108-95-2 5,C A5 | 19, C AN skin
Hel 22 2s Pentachlorophenol 87-86-5 0.5 skin
ZEds|= Formaldehyde 50-00-0 00 COII55) potential cardinogen
Hek T2y ogtE 6 -Propiolactone 57-57-8 potential cardinogen
Q2% IERTUEY - COHA4(CN)2
m-Phthalodinitrile 626-17-5 5
zZeteddsto|Egfol= Phthalic anhydride 85449 1 5
gz Pyridine 110-86-1 5 15
=] Hydrazine 302-01-2 CO0BRAIZY | C004AIZY potential cardinogen
SIAEE t]o]aAlold[o]E | Hexamethylene diisocyanate 822-06-0 0.005 0.035 | COMN108) | C 0140105
AL (n-3lAD n-Hexane 110-54-3 50 180
ek (n-Feh n-Heptane 142825 85 350 | C 4400155 | C 1800(15%)
e Dimethyl sulfate 77-78-1 0.1 0.5 skin | potential carcinogen
BEg2F= (14 3| EZAMIAD | Hydroquinone 123-31-9 C 2(15%)
T (FX, & 9 uAE) Copper (dusts and mists, as Cu) | 7440-50-8 1
Copper fume (as Cu) 1317-38-0 0.1
(D 1 I¢E .
H L
(Lead and Its Sompoun ds) Tetramethyl lead (as Pb) 75741 0.075 skin
Tetraethyl lead (as Pb) 78-00-2 0,075 skin
YA 1 st Nickel metal and other -
(Nickel and Its compounds) compounds (as Ni) 7440020 B 0.015 potentl carcinogen
Nickel carbonyl 13463-39-3 0.001 0.007 potential cardinogen
Manganese compounds and
fume (as Mn) 7439-96-5 1 3
o Manganese cyclopentadienyl v .
iAo tricarbonyl (as Mn) 12079-65-1 0.1 skin
(Manganese and Its Compounds) -
Manganese tetroxide (as Mn) 1317-35-7
Methyl cyclopentadienyl 3 .
manganese tricarbonyl (as Mn) 12108-13-3 0.2 skin
Zinc stearate 557-05-1 10(ota), 15(resp)
SH7) 19,
Afolel (£7) Zinc oxide 1314132 *“@3'(%@ 10
Zinc chloride fume 7646-85-7 1 2
o] 23} 7 ShghE Antimony 7440-36-0 0.05




'REQIRtE Z AN, HEto T2 2 289 =&J|F HaE | 35
SSHoIXt HAl o
SN HE e REL STEL _]_él_li_ sropy
AIBX|ZIFE7|(NIOSH REL €2 H7|) ppm mg/m* ppm ng/m* | =T
o2y} 1 e Aluminum 7429-90-5 12((1125?31)) ’
4971 Tetraethyl lead (as Pb) 78-00-2 0,075 skin
QARMPE (R3] 2 & Vanadium dust 1314-62-1 0 OS(CiS 1)
Methyl iodid 74-88-4 2 10 skin ial carcing
Q9T (lodide) YL OEEE L skin, | prent] caiogen
Iodine 7553-560-2 C 0.1 1
ZA3} 1 E7)3sE Tin 7440-31-5 2
(Tin and Tts compounds) Tin(IV) oxide (as Sn) 18282-10-5 2
A235d 1 3= Zirconium compounds (as Zr) 7440-67-7 5 10
Cadmium dust (as Cd) 7440-43-9 ential carcing
regat 1 skl L i
Cadmium fume (as Cd) 1306-19-0 potential cardnogen
SwrE (22 9 ) Gobalt metal dust and fume (as Co) 7440-48-4 0.05
”= Cobalt hydrocarbonyl (as Co) 16842-03-8 0.1
. Chromium metal 7440-47-3 0.5
23} 71 3E g .
B 1 S - 18540-29-9
gAdy T slshE Tungsten 7440-33-7 5 10
B2 AL Acetic anhydride 108-24-7 C5 20
A Hydrogen fluoride 7604-39-3 ?is(ijg 23’5 _g_ )S
AetshtEg Sodium cyanide (as CN) 13399 | (o) |csas®
AlorslE Potassium cyanide (as CN) 151-50-8 854_}7;,_7) C 5(15%:
AslpA Hydrogen chloride 7647-01-0 C5 Cc7
ZA} Nitric acid 7697-37-2 2 5 4 10
Eg| S22 ZoX|EAL Trichloroacetic acid 76-03-9 1 7
SPAL Sulfuric acid 7664-93-9 1
i Fluorine 7782-41-4 0.1 0.2
BE Bromine 7726956 0.1 0.7 0.3 2
Akt Ethylene oxide 75-21-8 é%(l)yuc) 0(1% -‘?'(—:) 9 potertl cairogen
At 2 Arsine 7784421 c(l(ég))z pofential cainogen
AlQFSlpra Hydrogen cyanide 7490-8 4.7 5 skin
O ZFAL7 A Sulfur dioxide 7446-09-5 2 5 5 13
A Chlorine 782505 | >(C51¢) 1.45(158)
= Ozone 10028-15-6 0.1 0.2
O AISHA A Nitrogen dioxide 10102-44-0 1 1.8
QAALS}E] A Nitric oxide 10102-43-9 25 30
AAkshERA Carbon monoxide 630-08-0 35, C 200 | 40, C 229
ZAA Phosgene 75-44-5 0. h 5(3\?_())' 2|0 ?i 5(3\?_())' 8
ZAY Phosphine 7803-51-2 0.3 0.4 1 1
eIgel RN Hydrogen sulfide 7783-06-4 C10(108) | C 15(108)
tZzadzdy 1 o 3 3-Dichlorobenzidine (and its salts) 91-94-1 potential cardnogen
Sul-u}zeoal ?‘;, @ -Naphthylamine 134-32-7 potenial carcinogen
324} ofd _ 13530-659
eEE-Edy} O ¢ o-Tolidine 119-93-7 % 6(())—‘% potential Zzammgen
tjotAlda} 2 ¢ o-Dianisidine 119-90-4 poential :mmogm
g3} I SRkE Beylium & berylium copounds Gs Be) | 7440-41-7 0,0005 potential carcinogen
Ha 9 7 27 3gHE Arseniic (inorganic compounds, as As) 7440-38-2 C(lgf‘?—.o)z
7l Chromium metal 7440-47-3 0.5 c
Iy FERE 1% Coal tar pitch volatiles 65996-93-2 0.1 potential carcinogen
3k YA - 16812-54-7
Ashid Vinyl chloride 75-01-4 potential cardinogen
HZES2E - 98-07-7
bSi) - 12001-29-5 potentia cardnogen
Qo] nAE: FEA Oil mist (mineral) 8012-95-1 5 "
EARERY]
SEA B Silica, arystalline (as respirable dust) am(s)ﬁyi)g)us 0.6
crystalline silica 0.05 potential cardnogen
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Rafext 23

CAS TWA STEL | e | 7HE
Z2H7| %1—5—_7|(ACG|H) (mg/ma) (mg/m“) He
=l Gasoline 86290-81-5 300p13) 500p 1990
SEE 2= Glutaraldehyde 111-30-8 C 0.05p 1998
g -Y=zEoply} 1 8 -Naphthylamine 91-59-8 1979
HEZZZAH Nitroglycerin (NG) 55-63-0 0.05p o 1980
UE=ZHEr Nitromethane 75-52-5 20p 1997
UEZulA Nitrobenzene 98-95-3 1p o | 1992
pyE=Zopddl p-Nitroaniline 100-01-6 3 o 1992
pUEZZZ 2l p-Nitrochlorobenzene 100-00-5 0.1p o 1985
fUEZEZ Dinitrotoluene 25321-14-6 0.2 o 1993
| eod & Dimethylaniline 121-69-7 5p 10p o 1990
p ElsEofu ol Al : : : :
NN-T]w|Elo}A| Eouj = N,N-Dimethyl acetamide 127-19-5 10 o 1990
g xS0l = Dimethylformamide 68-12-2 10p o 1979
44-tjofn|ie-3 3t S22 o d gl | 44'-Methylene bis (2-chloroaniline) (MBOCA) 101-14-4 0.01p o |19
gl Egopyl Diethylene triamine 111-40-0 1p o 1985
toEojg| 2 Ethyl ether (Diethyl ether) 60-29-7 400p 500p 1966
14-T]2AF 1,4-Dioxane (Diethylene dioxide) 12391-1 20p o 1996
fo|AREAE Diisobutylketone (2,6-Dimethyl-4-heptanone) 108-83-8 25p 1979
tZZ 2t Dichloromethane (Methylene chloride) 75-09-2 50p 1997
o Z=Z=Z WAl o-Dichlorobenzene (1,2-Dichlorobenzene) 95-50-1 25p S0p 1990
(Fp-t)ZF2=2 WA p-Dichlorobenzene 106-46-7 10p 1990
12-tZ22odd 1,2-Dichloroethylene, sym-isomer (Acetylene dichloride) 540-59-0 200p 1990
[E22 R - 220 2Et Dichlorofluoromethane 75-43-4 10p 1977
aFAlEL - 632:99-5 - -
alg|o] olslo|=afol= Maleic anhydride 108316 0.01 2010
2-H| EA o Ek-2 2-Methoxyethanol (EGME) 109-86-4 0.1p o | 2005
wEHH]| A do]aAold|o] E Methylene bisphenyl isocyanate (MDI) 101-68-8 000.5p 1985
HE n-2E A= Methyl n-butyl ketone (2-Hexanone) 591-78-6 5p 10p o 1995
L EEHEAZZAA = o-Methylcyclohexanone 583-60-8 50p 75p o 1970
HEXZ2 = Methylcyclohexanol 25039-42-3 50p 2005
HE-nopl AE Methyl n-amyl ketone (2-Heptanone) 110-43-0 50p 1978
we gg Methanol (Methyl alcohol) 67-56-1 200p 250p o | 2008
oA E Methyl ethyl ketone (MEK; 2-Butanone) 7893-3 200p 300p 1992
HEo|AHEAE Methyl isobutyl ketone (Hexone) 108-10-1 20p 75p 2009
HE Z2go|= Methyl chloride 74-87-3 50p 100p o 1992
HEZ22LE Methyl chloroform (1,1,1-Trichloroethane) 71-55-6 350p 450p 1992
A Benzene 71-43-2 0.5p 25p 1996
WA S T o Benvidine 92875 1979
13-HEfr]all 1,3-Butadiene 106-99-0 2p 1994
2-HEX kS 2-Butoxyethanol (EGBE) 111762 20p 1996
2-HEX|oELE: olAH|o|E 2-Butoxyethyl acetate (EGBEA) 112-07-2 20p 2000
1-HEgae n-Butanol (n-Butyl alcohol) 71-36-3 20p 1998
2-HElT o sec-Butano (sec-Butyl alcohol) 78-92-2 100p 2001
|- HE2R T2 1-Bromopropane 106-94-5 0.1p 2011
2-HE R TR} - - - -
HEsHE Methyl bromide 74-839 1p o 1994
AL slEkA Carbon tetrachloride (Tetrachloromethane) 56-23-5 5p 10p o | 1990
AETIE SHE Stoddard solvent 8052-41-3 100p 1980
2EE Styrene, monomer (Phenylethylene; Vinyl benzene) 100-42-5 20p 40p 1996
A 223 A= Cyclohexanone 108-94-1 20p 50p 1990
A SR Cyclohexanol 108-93-0 50p 1979
Al Z =234k Cyclohexane 110-82-7 100p 1964
AlZ=2 Al Cyclohexene 110-83-8 300p 1964
opddl (opu|=rlA) I} 11 FFA| Aniline 62-53-3 2p 1979
oM EYUEH Acetonitrile 75-05-8 20p 1905
LA E Acetone 67-64-1 200p 500p 2011
OLA| EAL 2-0f EA]0E 2-Fthoxyethyl acetate (EGEEA) 111-159 5p o 1981
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SlIRE HE CAS TWAa STELS s WiEs|
2257| A2 H 7 |(ACGIH) (mg/m?) (mg/m°) He
O Ed|s| = Acetaldehyde 75-07-0 C25p 2011
olmdRYEY Acrylonitrile (Vinyl cyanide) 107-13-1 2p 1997
olmgHolu|= Acrylamide 79-06-1 0.03 1905
2o EA| RS 2-Ethoxyethanol (EGEE) 110-80-5 5p 1981
ogdd = Ethylene glycol 107-21-1 C100 1992
ogd Z2j= fUEY|0|E Ethylene glycol dinitrate (EGDN) 62896-6 0.05p o 1980
SEEIS] Ethyleneimine 151-56-4 0.05p 0.1p 2008
ojgddZz2slo|=d Ethylene chlorohydrin (2-Chloroethanol) 107-07-3 Clp 1985
ol gl Ethyl benzene 100-41-4 20p 2010
odoladgo|E Ethyl acrylate (Acrylic acid ethyl ester) 140-88-5 Sp 15p 1986
23O ZA] -T2 Glycidol (2,3-Epoxy-1-propancl) 556-52-5 2p 1993
o|mER2slo|=Y Epichlorohydrin (1-Chloro-2,3-epoxypropane) 106-89-8 0.5p o | 1994
25} By Chlorodiphenyl (42% chlorine) 53469-21-9 1 42% 1979
= = Chlorodiphenyl (54% chlorine) 11097-69-1 | 0.5 54% 1990
2ofel — : :

803 HE Methyl iodide 74-88-4 2p o | 1978
o|laHE dF& Tsobutanol(Tsobutyl alcohol) 78-83-1 50p 1973
o|hohd AdFL Isoamyl alcohol 123-51-3 100p 125p 1990
O] AT Z AT L 2-Propanol (Isopropanol; Isopropyl alcohol) 67-03-0 200p 400p 2001
o]zt dl Ethylene dichloride (1,2-Dichloroethane) 107-06-2 10p 1977
o|3}slEr A Carbon disulfide 75-15-0 1p 2005
ZAR-HEA|oE 2-Methoxyethyl acetate (EGMEA) 110-49-6 0.1p 2005
ZAbo] ol 1-Pentyl acetate (n-Amyl acetate) 628637 50p 100p 1997
=el=2 Coal tar pitch volatiles 65996-93-2 0.2 1984

1319.773;
EEE Cresol, all isomers 19024;974’7 20 o 2009

106-44-5

1330-20-7;
SR Xylene (0, m & p isomers) 95_47_6;. 100p 150p 1992

) 108-38-3;

106-42-3
Zzz0d ug ogz ﬁgﬁggﬁﬁ%m’é‘tﬁ;ﬂeﬂfﬁ:ﬁ (Methyl - chloromethylethers 1 3 1979
bis-ZZ2ZHEofg| = bis(Chloromethyl) ether 542-88-1 0.001p 1979
Z2 2HA Chlorobenzene (Monochlorobenzene) 108-90-7 10p 1988
glguls Turpentine 8006-64-2 20p 2001
1,12 2-HEZZZZ2of et 1,1,2,2-Tetrachloroethane (Acetylene etrachloride) 79-34-5 1p o 1995
HEZslo| E2 %t Tetrahydrofuran 109-99-9 50p 100p o | 2002
E2a Toluene (Toluol) 108-88-3 20p 2006
E2al24-t]o] oo E Toluene-2 4-diisocyanate (TDI) 584-84-9 0.001p 0.003p 1992
E 2412 6-t]o|aA|oR]0] E Toluene-2 6-diisocyanate 91-08-7 0.001p 0.003p 1992
EgZZZ2ue Chloroform (Trichloromethane) 67-66-3 10p 1990
1,12-Eg|Z = 2ot 1,1,2-Trichloroethane 79-00-5 10p o 1992
EEZ=22ogd Trichloroethylene 79-01-6 10p 25p 2006
123-E8|E22 227} 1,2,3-Trichloropropane 96-18-4 10p o 1992
HEZ22ogH Tetrachloroethylene (Perchloroethylene) 127-18-4 25p 100p 1990
= Phenol 108952 5p 1992
HelZ 224 Pentachlorophenol 87-86-5 .5 1992
EZEds|= Formaldehyde 50-00-0 C03p 1987
HEeR T2 Q2= £ -Propiolactone 57-57-8 0.5p 1992
Q=g ITERCYEY o-Phthalodinitrile 91-15-6 1 2011
ZEFofslo| o= Phthalic anhydride 85-44-9 1p 1992
hiEli=] Pyridine 110-86-1 1p 1992
=t Hydrazine 302-01-2 0.01p o | 1988
A E T]o|AAoldo]|E Hexamethylene diisocyanate 822-06-0 0.005p 1985
A} (n-BAh n-Hexane 110-54-3 50p o 1996
e} (n-3Eh Heptane, all isomers (n-Heptane) 142:82-5 400p 500p 1979
SRAMCw e Dimethyl sulfate 77-78-1 0.1p o 1985
SERF = Hydroquinone (Dihydroxybenzene) 123-31-9 1 2007

13) ppm
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Foliixt B o TWA STEL | g | 7HE
2257| A2 H 7 |(ACGIH) (mg/m?) (mg/m°) B 1
28] (A, & 9 0]AE) Copper 7440—?0—8 Fume 0:2 1990
Copper 7440-50-8  |Dus and s 1 1990
. Lead inorganic ompounds 7439-92-1 0.05 1991
" (D 1 =R Lead chromate 7758976 0,012 1990
Elemental 7440-02-0 15 1996
LA 1 sk Soluble inf)rgarﬁclc<)m[x>tlntls (NOS) 7440-02-0 0.1 1996
Insoluble inorganic compounds (NOS) 7440-02-0 0.2 1996
Nickel subsulfide 12035-72-2 0.1 1996
- Manganese 7439-96-5 0.2 2011
S L s inorijnic compounds 7439-96-5 0.02 2011
Zinc chloride fume 7646-85-7 1 2 1992

13530-65-9;
AEpord (23D Zine chromates 11103-869; 0.01 1992

37300-23-5
Zinc oxide 1314-13-2 2 10 2001
A5HE (& 9 XD Iron oxide (Fe203) 1309-37-1 5 2005

AATSHH 4 - - -

Mercury Alkyl compounds 7439-97-6 0.01 0.03 o | 1992
o3 1 3HE Mercury Aryl compounds 7439-97-6 01 o 1991
Mercury Elemental and inorganic forms 7439-97-6 0,025 o 1991
OFE|Ea} 1 3IBHE Antimony and compounds, 7440-36-0 0.5 1979
AEnEY} 1 IRHE Aluminum and compounds 7429-90-5 1 2007
4971 Tetraethyl lead 78-00-2 0.1 o 1992
QAN E Vanadium pentoxide 1314-62-1 0.05 2008
e Iodine 7553-56-2 0.01p 0.1p 2007
- lodides 7553-56-2 0.01p 2007
Tin Metal 7440-31-5 2 1992
o3 0 B1ERME Tin Oxide and inorganic compounds, except tin hydride| 7440-31-5 2 1992
Tin Organic compounds 7440-31-5 0.1 0.2 o 1992
N 235 1 3R Zirconium 7440-67-7 5 10 1992
s Cadmium 7440-43-9 0,01 1990
ZREET T SRk compounds, as Cd 7440-43-9 0,002 1990
Cobalt and inorganic compounds, as C 7440-48-4 0.02 1993
FUE EAEL B Cobalt carbonyl 10210-68-1 0.1 1980
Cobalt hydro carbonyl 16842-03-8 0.1 1980

Chromium,and inorganic compounds, 7440-47-3
EE g Metal and Cr III compounds 7440-47-3 0.5 0 1991
Water-soluble Cr VI compounds 7440-47-3 0.05 1991
Insoluble Cr VI compounds 7440-47-3 0.01 1991
Tungsten 7440-33-7 1979
g~y 1 SkE Metal and insoluble compounds 7440-33-7 5 10 1979
Soluble compounds 7440-33-7 1 3 1979
Ak Acetic anhydride 108-24-7 1p 3p 2010
E3A Hydrogen fluoride 7604-39-3 0.5p C2p o | 2004
AR IER Sodium cyanide 143-33-9 s 1991
A IELE Potassium cyanide 151-50-8 G 1991
Aol a Hydrogen chloride 7647-01-0 C2p 2000
ZAE Nitric acid 7697-37-2 2p 4p 1992
ET|ZZE ZoAEAL Trichloroacetic acid 76-03-9 1p 1992
SRk Sulfuric acid 7664-93-9 0.2 2000
=4 Fluorine 7782-41-4 1p 2p 1970
BE Bromine 7726956 0.1p 0.2p 1991
Alsto el Ethylene oxide 75-21-8 1p 1990
AbEABhH] A Arsine 7784-42-1 0.005p 2006
AlokSlas Hydrogen cyanide 74-90-8 C 47p o | 1991
O AL~ Sulfur dioxide 7446-09-5 0.25p 2008
RS Chlorine 7782-50-5 0.5p 1p 1986




'REQIXtE HZ e, e T2 2 289 &7|F Hal® | 39
FolIxt 3 oAS TWA STEL | s | 7HE
2257| A2 H 7 |(ACGIH) (mg/m?) (mg/m°) B 1
Ozone 10028-15-6 1995
Heavy work 10028-15-6 0.05p 1995
oE Moderate work 10028-15-6 0.08p 1995
Light work 10028-15-6 0.10p 1995
Heavy, moderate, orl ight work loads (2hours) 10028-15-6 0.20p 1995
O] AkS}A A Nitrogen dioxide 10102-44-0 0.2p 2011
AALS}R A Nitric oxide 10102-43-9 25p 1992
AALslERA Carbon monoxide 630-08-0 25p 1989
EZAA Phosgene (Carbonyl chloride) 75-44-5 0.1p 1992
AT Phosphine 7803-51-2 0.3p 1p 1992
BIolea Hydrogen sulfide 7783-06-4 1p 5p 2009
fEZ=2=2WAdy 1 o 3,3-Dichlorobenzidine 91-94-1 o 1990
St} Lpelofulal 1 ¢ i : : :
I2A4F o} Zinc chromates 13530-659 0.01 1992
LR=R= =l =) Ay o-Tolidine (3,3-Dimethylbenzidine) 119-93-7 o 1992
clohlAlEls} 1 : f : :
HE & 1 3RHE Beryllium and compounds 7440-41-7 0.00005 o 2008
A 9 7 B 3k Arsenic and  inorganic compounds 7440-38-2 0,01 1990
3250 7= Chromite ore processing (Chromate) - 0.05 1991
SHky] ZEl2 )X Coal tar pitch volatiles 65990-93-2 0.2 1984
3t 17 : : f :
dsh)d Vinyl chloride (Chloroethylene) 75-01-4 1p 1997
HZEDS2E Benzotrichloride 98-07-7 C 0.1p o 1994
A Asbestos 1332-21-4 0.1 f/cc 1994
Mineral oil, excluding metal working fluids 8012-95-1
229 nAE: BEA Purehighly and severely refined 5 2009
Poorly and mildly refined - 2009
T EH 2] (Grain Dust) Grain dust (oat, wheat, barley) 4 1985
SFEA EZ (Mineral mist) - - - -
™ E2] (Cotton Dust) Cotton dust, raw, untreated 0.1 2009
Wood dusts 2009
B B2 (Wood Dust) Western red cedar 0.5 2009
All other species 1 2009




73 (Gasoline)

H E E(petrol), &|¥-(motor oil, motor fuel), W& (benzin), XHEFAT] Bl (motor spirits), 7}<&T-of &F

ol
ol

(gasahol), &7 -&

o
=

-10% Of|8F2-(gasohol-10% ethanol), 7}A}

71U ("'N" grade gasoline with alcohol)

e
=

3}&(gasoline-ethanol mixture), 7}4~

=
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684 (37.81)°
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L, 270900 ppm FEoA = A= F
ot 7
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, thrombocytopenia, neutropenia)©] X IL%]
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=
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(IARC : 2B, ACGIH : A3)

7. EI|E

D) 7% =&71%

(85 2013) TWA : 300 ppm (900 mg/m?) STEL : 500 ppm (1,500 mg/m?)
u]=(TLV; ACGIH, 2011) TWA : 300 ppm (900 mg/m’) STEL : 500 ppm (1,500 mg/m?)
712848 A - v A= A=l UEGA| = oA AF

0] =X(PEL; OSHA, 2012) TWA : - STEL : -

0] =H(REL; NIOSH, 2012) TWA : - STEL : -

L ATHOEL, 2012) TWA : - STEL : -

= 2)(DFG, 2012) MAK : - PL : -

9] X (OFL; JSOH, 2012) TWA : - STEL : -

AE(ACL, SA=Z2A] 2012)  TWA : 100 ppm (300 mg/m’) STEL : -

AT EAE] B AR 2011) TWA : - STEL : -

T EYY, YAEY ORE Ve 2 SO HEeE SEVIEERIES FIHEUo
*RE Hes IAMIEYLICE (xACGIHE 2011E T EltE= 2011E IHE FHUstRELICE)

[

(2) AETH 2UEHY : 28 g

8. #1=E

rar

1) TARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man. Vol 45 (1989)

2) ATSDR; Toxicological Profile (1995) Available : http://www.atsdr, cdc, gov/

3) Sittig, M. Handbook of Toxic And Hazardous Chemicals, Park Ridge, NJ: Noyes Data Corporation, 1981,
p. 348

4) Grant, W.M. Toxicology of the Eye, 3rd ed. Springfield, IL: Charles C. Thomas Publisher, p. 714. (1986)

5) Niazi GA, Fleming AF, Siziya S. Blood dyscrasia in unofficial vendors of petrol and heavy oil and motor
mechanics in Nigeria, Trop Doct. 1989;19(2):55-8.

6) Kovanen J, Somer H, Schroeder P. Acute myopathy associated with gasoline sniffing. Neurology.
1983;33(5):629-31,

7) Poklis A, Burkett CD. Gasoline sniffing: a review. Clin Toxicol. 1977;11(1):35-41.

8) Rosenstock L, Cullen MP. Textbook of Clinical occupational and Environmental Medicine. second edition.
Philadelphia :Elsevier saunders. p1055. (2005)

9) Lynge E, Andersen A, Nilsson R, Barlow L, Pukkala E, Nordlinder R, Boffetta P, Grandjean P, Heikkild P,
Horte LG, Jakobsson R, Lundberg I, Moen B, Partanen T, Riise T. Risk of cancer and exposure to
gasoline vapors. Am J Epidemiol. 1997 Mar 1;145(5):449-58.

10) Hansen J. Elevated risk for male breast cancer after occupational exposure to gasoline and vehicular

combustion products, Am J Ind Med, 2000;37(4):349-52.



L SFEIZY4Y3]E (Glutaraldehyde)

Al A0 e =89, 12-tZ2 W2 291 3-diformylpropane), =-FEF& (glutaral), =FEF2A4F
o] & o] 8] E(glutaric dialdehyde), & FEf&(glutarol), 1,5-#EFT] 2 (1,5-pentanedial), 1,5-HET] &
(1,5-pentanedione), 3EHIE]o} A FFEFZ A H|5}0| =(potentiated acid glutaraldehyde), =FE] Y H|slo]=

(glutyraldehyde)

2. =8| -2ty 43

- CAS No 111308 - BxfAl Y IR GHRO,

S B A A Aigo]n] WA| x|+ 0.04 ppmo|T.”

- 82 X 2Fi100.11 - H| = 1,11 (200)b

= = A o4Ce -2 = A 187-189C (760 mmHg)a

0.0152 mmHg (50% =89, 200),
0.0012 mmHg (2% <=8 207C)"
A -

B YE 34 -5 7 Y

ol 3t A ¢1S(50% and 2% solution)” - E b 5
-8 8l = oEe, WAl o" 2, Bof &3i4e] Ak’
=5 : *the Merk index, "ACGIH, *HSDB

Ao A gl AtAl 2w =8, 24 A, FRA, T

9 PEgol W e, SAHE WA, A e/ A

5. 4 U A}

e B2 o ZEEEAYFE SHNe FEA TER OF 50 EZ|OA] 30 ~50% S5 E]Cgijl,
g AR i HEO A OF 1200, ETIOIA 33% T4 FAT A Aol it ozt 3R
=2 X

Moot A4 Aol FoRdusin: Wikt BRE FaeAE EelA, e
w3~ 1t IR 4SS FAIYL, 3~ 4% A9 S TR

EH/\} D FE AR olAkeleta(Co2)0l AL, dH S| E- A A Ax(aldehyde dehydrogenase)7} 7}
Qibe olusiRaz AR,



FAF Al 10~30A17F, TH = A] 20~100A17FC. 82 v S AJZE

mEo] Aoz )\Hﬂﬁﬂrl)

(1) 34 AF9F
T e FEE= 03

I ol3tof A=

eI WRE 4383, 557 SAE etk Qo)
ppmolIL, 0.2 ppm ©|5}9] SEelq Fep 2o AFEAbo] ¥
A5 Aol PAEANY, FRetEoY s =} 23k A

AMArE o 2 AEA.
(2) T A7}IeF
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N
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3l7] 9l AHeE SREEYY S| =] &5
He WA A5AE ARES i WA HAE

L) 7ol ARG EE b w2
WA, ZReEg s s
o] st
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Jor 2 %

2N
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n°4‘ _II-H

»
o
i
ozi
o2

(3) &

S} Algto| A HerE = (IARC : - , ACGIH : A4)

cER

7. EE7|&

1) 7% =&71%

(A8 55, 2013)
n]=-(TLV : ACGIH, 2011)

Ceiling : 0.05 ppm (0.2 mg/m’)
Ceiling : 0.05 ppm (0.2 mg/m’)

STEL : -
STEL : -

7|19 A 1997 TLV-C 0.05 ppm0§ SAE H QLo A]
H, &, giel £o] AF3A40] BE S-S (ACGIH) ¥
£ IRy 357 SA4E BistA| o%okupﬁ{ o] 7|%2o 7Hz}F HEL
5'7] HkSof tiefjas 283 RIs)FA] &3t

S JOﬂH 0.01~0.34 ppmo]| =ZE]= zFeix}
A U Aoy &

0.1 ppm ©]3}2] FIkofl A

u|=-(PEL; OSHA, 2012) TWA : - STEL : -
"] =H(REL; NIOSH, 2012) Ceiling : 0.2 ppm (0.8 mg/m’) STEL : -
S ASHOEL, 2012) TWA : - STEL : -
£ AU(DFG, 2012) MAK : 0,05 ppm (0.21 mg/m’) PL : -




Q] E(OEL; JSOH, 2012) Ceiling : 0,03 ppm STEL : -

AE(ACL; ?‘“”i%*é, 2012)  TWA : - STEL : -

L%C(A}QE £ 2011) TWA : - STEL : 0.1 ppm (0.42 mg/m’) (C)
* giokr )\OHMEAi OEZHRE 7| 2% So| ME= L &57|2M2|HE Frudigtu|ct

* E% = ZMNEEYUCE (%ACGIHE 2011d T Hete= 2011E EHeE &IsiisLnt)

2) B ZYHH : A= Qs

8.

St

o

1) Organization for Economic Cooperation and Development; Screening Information Data Set for Glutaraldehyde,
CAS 111-30-8 p.67

2) ACGIH, Documentation of the TLV's and BEI's with Other World Wide Occupational Exposure Values.
Cincinnati, 2010,

3) St Clair MB, Gross EA, Morgan KT. Pathology and cell proliferation induced by intra-nasal instillation of
aldehydes in the rat: comparison of glutaraldehyde and formaldehyde, Toxicol Pathol. 1990;18(3):353-61.

4) Tkaczuk M, et al. Occupational exposures to glutaraldehyde in South Australia, J Occup Health
Safetyt.-Aust, N.Z. 1993:9(3)237-243,

5) Di Prima T, De Pasquale R, Nigro M. Contact dermatitis from glutaraldehyde, Contact Dermatitis, 1988
Sep;19(3):219-20.

6) Perera PM et al; Clin Toxicol (Phila) 46 (9): 858-60 (2008).

7) Corrado QJ, Osman J, Davies RJ. Asthma and rhinitis after exposure to glutaraldehyde in endoscopy
units, Hum Toxicol, 1986 Sep;5(5):325-8.

8) Jachuck SJ, Bound CL, Steel J, Blain PG. Occupational hazard in hospital staff exposed to 2 per cent
glutaraldehyde in an endoscopy unit, J Soc Occup Med, 1989 Summer;39(2):69-71,

9) Bardazzi F, Melino M, Alagna G, Veronesi S. Glutaraldehyde dermatitis in nurses., Contact Dermatitis.
1986 May;14(5):319-20,

10) Hemminki K, Kyyrdnen P, Lindbohm ML. Spontaneous abortions and malformations in the offspring of
nurses exposed to anaesthetic gases, cytostatic drugs, and other potential hazards in hospitals, based on
registered information of outcome. J Epidemiol Community Health, 1985 Jun;39(2):141-7.

11) Ong TH, Tan KL, Lee HS, Eng P. A case report of occupational asthma due to gluteraldehyde
exposure, Ann Acad Med Singapore, 2004 Mar;33(2):275-8.

12) Hsu CW, Lin CH, Wang JH, Wang HT, Ou WC, King TM, Acute rectocolitis following endoscopy in
health check-up patients-glutaraldehyde colitis or ischemic colitis? Int J Colorectal Dis. 2009
Oct;24(10):1193-200, Epub 2009 Jul 28,

13) Teta et al.,, Abscence of sensitization and cancer increases among glutaraldehyde workers. Toxic
Substances Mechan, 1995;14:293-305.



271N HYE-3
L B —yzdoldl (8 —Naphthylamine) ]
yazgoll
1. &2

2-0Fu| =L 2 Bl (2-aminonaphthalene), 2-U 2 Eo}lq](2-naphthalamine), 2-4 X & g o}l
(2-naphthalenamine), | ER-UZ € o} (beta-naphthylamine), 6-1}3Z € o}Hl(6-naphthylamine), 2-U-XEo}q]
H AEFE (2-naphthylamine  mustard), 2-0Fd| =3 28 (2-aminonaphthalene), IAE XS 7] B(fast
scarlet base B), BNA

2. 22| shats MY

CAS No 91598 © AN R TEN L CoHNH,
Dok I RHAY R 5o Aol Aol F WAzl wrt
2 X 14318 - H = 1.061 (98T)"
= = ® 111-113¢” -2 = A® 300C"
Z7 Yz 49 E 71 ¥ 256x10" mHg (25C)°
ol st H - Z &Sk -
g o = ZALE 3L o= &84 At
=5 : ®the Merk index, "ACGIH, *HSDB

AR, 1R A, 2-d3htZEolul(2-chloronaphthylamine) A% (A= ARgo] FX|Eo] &
TFEAo =T ARMA R AREEIL Q)

I FAREAeE A= 5hA FAEE, 2-d St E ofRl(2-chloronaphthylamine) & A4k

s &5 YR 3E7E 44 F5dd

« AF AR S SSA 2-amino-lnaphtol 2 thAME ™, tAtE = AN A7l SUHAL =
219l bis (2-amino-1-naphthyl) phosphate”} 778F HFIAS 713 Q= Ao ereA Qop?,

c WA THARAFEQ] 70~8006 AW O R 20~30%= iRl o wA =,

) AR



(2) 9by A7k
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e
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ahagol W g @A ohabg o] 2717t EelE T WEW 3499 E o]Sofw Hpagolo] Hhgo] Kl
27|15 7FAt} (JARC : 1 (%33), ACGIH : Al)

7. £ EI|E

O 715 =&71%

(=T H | 2013) TWA : - STEL : -

o] =H(TLV; ACGIH, 2011) TWA : - STEL : -

7|24 A ATEA Lo ElE Sdol7] fiiel =E7EE AR AXSHA] o
0] =L(PEL; OSHA, 2012) TWA : - STEL : -

0] =X(REL; NIOSH, 2012) TWA : - STEL : -

£ HASHOEL, 2012) TWA : - STEL : -

L= 9(DFG, 2012) MAK : - PL : -

o] H.(OFL; JSOH, 2012) TWA : - STEL : -

Al E(ACL;, T =%A], 2012) TWA : - STEL : -
A= (AFS B AR 2011) TWA : - STEL : -

* Ry, MASN MR J|s AE So| et =27|ZNeES FnuiLc

MoE HEs RAEEQILICE (XACGIHE 2011E I H2te= 2011 IS & 5ilaLct)

(2) A2 B

ol

AR Qe

8. §1E

rar

1) International Labour Office, Encyclopaedia of Occupational Health and Safety, 4th edition, Volumes 1-4
1998. Geneva, Switzerland: International Labour Office, p.104 (1989)



2) Sheftel, V.O. Indirect Food Additives and Polymers. Migration and Toxicology. Lewis Publishers, Boca
Raton, FL. p. 616 (2000)

3) White-Stevens, R. (ed.). Pesticides in the Environment: Volume 1, Part 1, Part 2, New York: Marcel
Dekker, Inc,, p. 263. (1971)

5) Scott TS. Carcinogenic and Chronic Toxic Hazards of Aromatic Amines. Elsevier, New York, p. 166
(1962)

6) International Agency for Research on Cancer, TARC Monographs on the evaluation of Carcinogenic risks
to Human, Suppl 7, Overall evaluation of Carcionogenicity: An updating of IARC Monographs Volume 1
to 42, p. 261-263, TARC, Lyon, France (1987)

7) IARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man, Vol 4 (1974)

8) Sittig M. Handbook of Toxic and Hazardous Chemicals; p. 480 (1981)



[ YEZZ 2| A= (Nitroglycerin)

oA H(angine), Z9FA Ao} €l(blasting gelatin), Z%F-(blasting oil), YEZ 28 A S(nitroglycerol),
2" Eg]d4kglycerol trinitrate), 4FEAF 123-E2]Z (1,2 3-propanetritrinitrate), Wo|EZZ A7
(nitroglycerine), U E 228 Z(nitroglycol), W1} Ha}€l (blasting gelatin), Y E 2-A(nitro-span), 1,2,3-3
Z2HEYE, EZAHI,23-propanetriol, trinitrate), 2 A2 Eg| A Ak(glyceryl trinitrate), Y E-E(nitrol),
Y E 2 ZFH(nitroglyn), S 2AE A Akglyceryl nitrate), S A& 2] AAF E&] o A (nitric acid triester of
glycerol), Eg|Uo] E 28] A H(trinitroglycerin), T2 E 2|8 E ] & AKpropanetriol trinitrate)

2. =8| -2ty 43

C 3 H 5 N 3 O 9
=] o| | O2N
- CAS No 55630 BTl 2l RAl o
OZN/O\)\/O\NO2
Do ol LAY gBkalo] thEal A7} OF7F U= oA oA
2 Xt = 227.09 H| = 1593120C)"
= = H® 1310 T = ™ (I8ToA
Z 7] 9 = 200" mmHg (20C)° = 71 2t 0.00026 muHg (20C)*
ol st F 28¢C” B A A -
8 of = Eo] =1 opAE oH 2, WAl 5o 97|89 Erect”
= : °the Merk index, ACGIH, HSDB

Lot tho|unlolE Yl Farfo|s Eokiz(elgd 2elT oysaolss} B5E), A4

ot
ul

o|\
Wi

| =A]

4, T2 L&

rr
OH
ox

)

tfoldutelE Az B HopAzx YA A Az B

O

CEe A o, B gEoR 4 BoE)

COlL el B9l BReE s weelel el B, el A skerdEc, A
= F9 YAAFEL glyceryl mononitrate, 1,2-glyceryl dinitrate®} 1,3-glyceryl dinitrate 50|t} ©]&

dinitrate’= glycerolT} o]Alslel A2 FEH oz TjAtECy,

B4 AMES ZErRUsaEo] AnT gEon ARG

A7) - @ w1~ 380|u, AESHY H7)E 308t



50 | 2EAZE 42N MaH LAY AL

0.5 ppme] =EE ZEAA AT FEo] HuEgn’, 004 ppmel wEH HAA) A FEE B
3 Aoz AZEe, $EA0R wEHw Y22
F o] Ay H ] =F uf FEo| WA
wEHY AL B47h BAT ¢ Q. DHOE 24 g YERIYNUL

B8 74 ulgkE o Aol4 155 ol A% 5EEeHCheyne-siokes TF)0] WASATE .
g3t yEzZelqa toldntel Aol BAFT AAFAE BaHge”.

it
o
Y
PN
ot—J

N

O F R AT B =F FE 018024 ppmol Y. UERI AR 4AHEE Loyl 7
AL 2 dHA A g, 7 7 AR AAEL o Ade AdAEe] v ¢ =E e
T F FAstE ekt ddesor AT ASAM, ARERs ol A aAkelal, 24l 4
717 eE S FUe § gadoly b 717 Fofl A wEE o dAsHs AgugolAfoloh”
aga YERFEAY wE22 fEdRIRndZe] ST 5 o’

sl 2o] A A BLFL 03mgo]1l, sodium nitrate®] 1008] EIF7F kY. AFEFLS 200 mgo] i,
OFE 9] B4 uj&Fo] ofygl 2 AT (rebound vasoconstriction)Z ¢13F G4 LYo AZRAN o
£ oz Yz
2) T ARG

w2 AR} o)A wE ARl V|7 AEnA NS A=A A et
S AR, YER SR 122 AeaEo] 4T A Eo] Hri s ST,

1o
do
et
filo
olN
3

B3} Alghol A WEAR 7Y o g
(IARC : -, ACGIH : - )

7. = EI|E

D 7% =27%

(=T H | 2013) TWA : 0.05 ppm (0.5 mg/m’) STEL : -
u]=H(TLV; ACGIH, 2011) TWA : 0.05 ppm (0.5 mg/m’) STEL : -
N1EdAel 27 B For SE YAAHE Hasjsie FER Hoith
1] =H(PEL; OSHA, 2012) Ceiling @ 0.2 ppm (2 mg/m’) STEL : -
0] =1(REL; NIOSH, 2012) TWA : - STEL : 0.1 ppm
FHASHOFL, 2012) TWA : 0,01 ppm (0,095 mg/m’) STEL : 0.02 ppm (0,19 mg/m’)




=Y (DFG, 2012) MAK : 0,01 ppm (0,094 mg/m’ PL : -
Q] HE(OEL; JSOH, 2012) Ceiling : 0.05 ppm (0.46 mg/m’)  STEL : -
A E(ACL, TA=5A4], 2012) TWA : - STEL : -
AT E (AR E A H, 2011) TWA : 0.03 ppm (0.3 mg/m’) STEL : 0.1 ppm (1 mg/m’)
et MASd OR4E Ve ZE 59 HEe &V EeRE FuHiELCh
BOE Hrs RAMAZQILICE (XACGIHE 2011 T H2ic= 2011 T AI5tELIC))
. AnEH

1) Ellenhorn, M.J., S. Schonwald, G, Ordog, J. Wasserberger, Ellenhorn's Medical Toxicology: Diagnosis and
Treatment of Human Poisoning. 2nd ed. Baltimore, MD: Williams and Wilkins, p1378 (1997)

2) McEvoy, G.K. (ed.). American Hospital Formulary Service- Drug Information 2002, Bethesda, MD:
American Society of Health-System Pharmacists, Inc. (Plus Supplements), p. 1884 (2002)

3) McConnell WJ, Flinn RH, Brandt AD. Occupational disease in Goverment-owned ordinance explosive
plants, Occup Med. 1946;1:551-618.

4) Elkins HB. Chemisstry of industrial toxicology., 2nd ed. Wiley, New York, p. 167 (1959)

5) Rosenstock L, Cullen MP, Textbook of Clinical occupational and Environmental Medicine, second edition,
Philadelphia :Flsevier saunders, p. 1036-7 (2005)

6) Gosselin RE, Smith RP, Hodge HC. Clinical toxicology of chemical products, Section III, Therapeutic
index, Williams & Wilkins, Baltimore. p317 (1984).

7) U.S. Army environmental Hygiene Agency: Occupational Health and Industrial Hygiene Evaluation-
Nitroglycerin, Special study No. 99-005-72. U.S. Dept of Army, Badger Army Ammunition plant. Baraboo,
WI (1971)

8) Lange RL, Reid MS, Tresch DD, Keelan MH, Bernhard VM, Coolidge G. Nonatheromatous ischemic heart
disease following withdrawal from chronic industrial nitroglycerin  exposure,  Circulation. 1972
Oct;46(4):666-78.

9) Lund RP, Haggendal J, Johnsson G. Withdrawal symptoms in workers exposed to nitroglycerin. Br. J.
Ind, Med. 1968;25:136-138.

10) Rosenstock L, Cullen MP, Textbook of Clinical occupational and Environmental Medicine, second edition,
Philadelphia. ~Elsevier saunders. p. 1031 (2005)

11) Rabinowitch IM, Acute nitroglycerine poisoning. Can. Med. Assoc. J. 1944;50-199-202,

12) Barsotti M. Stenocardiac attacks in workers engaged in the manufacture of dinamites containing
nitroglycerol. Med. Lav. 1954;45:544-548.

13) HSDB Available : http://www, toxnet, nlm, nih, gov/

14) Rosenstock L, Cullen MP, Textbook of Clinical occupational and Environmental Medicine, second edition,
Philadelphia, Elsevier saunders, p. 1037 (2005)

15) Hogstedt C, Axelson O, Nitroglycerine-nitroglycol exposure and the mortality in cardio- cerebrovascular
diseases among dynamite workers. J Occup Med. 1977 Oct;19(10):675-8.

16) Reeve GR, Bloom TF, Rinsky AR et al., Cardiovascular disease among nitroglycerin workers, Am, J.
Epidemiol, 1983;118:418.

17) Reeve GR, Bloom TF, Rinsky AR et al., Interim report: Mortality due to cardiovascular disease and other
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[ YEZde (Nitromethane)

ol EZ7}I2 & (nitrocarbol)

2 23|38t ME

.= o=
A
CAS No 75525 - TR R FEA . CHNO; Hac —
S ol A A §A] oixoln, HpARF WANZ} ek WAl 9= 35 ppmo]t)”
2 Xt 2F 61.040 ppm=2.50 mg/m")" H = 1132205, B=1)"
= = H 285C" Z = A 1021
=79 = 211 (F7)=1) = 7| 2 27.8 mmHg (20C)b
Ol 3 A 405T(UHAEABCONTAN" - Z & 5 Al 51ek7.3% A6
E ol & =9 wom dFE oEH =, oAlE, Hu|dizFotnE, opME, Ao m=

X : °the Merk index, "ACGIH, °HSDB
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2) W AFIF
1) ZEIPA|: AztelA] UERHEo] WEgnIeidss dol

g2zo} YERHH & | HdAeA tEsRIzudZo

HEHEA : YERuAT Zo] T =& Al IF =

MZAA . JEZugo] &z d2AZ4WSo] Agraurt oy,

SEIH: BB 983} 745 ppme] k&R HEP] TAEUL

7|E}: 5“*‘@011*1 745 ppme] 8714 &¢F =EEUS W HFA FAVE SkskelaL, €% 1

A BEEThO| Fastert,

o & LD
ox,
o
¥0

(3) &

SEAF A Wetdo] RuEgcl

(IARC : 2B, ACGIH : A3)

7. = EI|E

D 7% =271%

S (1855 2013) TWA : 20 ppm (50 mg/m’) STEL : -

u]=(TLV; ACGIH, 2011) TWA : 20 ppm (50 mg/m’) STEL : -
71248 2A  FEAYA AT TF7A titt FFE EY ¢ U A== Ak
0] =H(PEL; OSHA, 2012) TWA : 100m (125 /m’) STEL : -
0| =1(REL; NIOSH, 2012) TWA : - STEL : -
£ ASHOEL, 2012) TWA : - STEL : -
= Q(DFG, 2012) MAK : - PL : -
& = (OEL; JSOH, 2012) TWA : - STEL : -
YEACL;, TAE=FA, 2012) TWA : - STEL : -
AHE= R R AR 2011) TWA : 20 ppm (51 mg/m’) STEL : -
* giotA =AM ORZtE 7|2 2 50| MHE LEI|IFHE|HE

A EfodpELC
“ e Hdes FANEEZOILICH (XACGIHE 201d T Rz 2011 TS &msi

I:

&Litt)

(2) A=Y BUEY: 4= 9

oo

8. &1&E

o

1) Gosselin RE, Smith RP, Hodge HC. Clinical toxicology of commercial products, 5th edition, Williams &
Wilkins, Baltimore, p. 212 (1976)

2) Sakurai H, Hermann G, Ruf HH, Ullrich V. The interaction of aliphatic nitro compounds with the liver
microsomal monooxygenase system, Biochem Pharmacol, 1980 Feb;29(3):341-5.

3) ACGIH. Documentation of the TLV's and BEI's with Other World Wide Occupational Exposure Values,
Cincinnati, 2010,

4) Snyder, R, (ed.). Ethyl Browning's Toxicity and Metabolism of Industrial Solvents, 2nd ed., Volume II:



Nitrogen and Phosphorus Solvents, Amsterdam-New York-Oxford: Elsevier, p. 386 (1990)

5) Page EH, Pajeau AK, Arnold TC, Fincher AR, Goddard MJ. Peripheral neuropathy in workers exposed to
nitromethane, Am ] Ind Med, 2001 Jul;40(1):107-13,

6) Lewis TR, Ulrich CE, Busey WM., Subchronic inhalation toxicity of nitromethane and 2-nitropropane, J
Environ Pathol Toxicol, 1979;2:233,

7) U.S. National Toxicology Program: Toxicology and carcinogenesis studies of nitromethane (Cas No,
75-52-5) in F344/N rats and B6C3F1 Mice (inhalation studies). NTP TR 461:DHHS(NIH) Pub No, 97-3377.
NTP, Research triangle park, NC (1997)



[ YEZ A (Nitrobenzene) ]

Y E 28l Z(nitrobenzol), U|Z2HF &(oil of mirbane), ILHZE=-G(oil of bitter almonds), HIZ-L}o]EZ
(benzene, nitro-), B|ZHFS] AA|E(essence of mirbane), B|ZHF 7] E(mirbane oil), Yo|EZHZ

(nitrobenzol), Lo EZHMIA, N A (nitrobenzene, liquid)

2. 22| 358 M

|:|’\
- CAS No 98953 . BRA Y FRA CHSNO, //I-..p_@
mor gy upuy A TR A ofolnf ohtE e AL e WAl oAl 0018
o] 4] 0.005 ppmo]t}.”

2 X 2 123.11(199 m=0.53 mg/m’)” - H] = 1205 150)

= = ® s57¢" Z = A 21097 (760 mHg)"

= 7| Y £ 425 = 7] € 0.284 mmHg (ZSOC)h

ol 3t A ssT(UHAED, 77CONAE) - = 2 St A e 1.8%

2 &l T o ot Ha, odUT g, WAl ofAE, oH 2, 9ol AP Hr)”

Zx : ®the Merk index, ACGIH, °HSDB

3. wMH W 8

2O L= X

oldd A|Z, Cellulose ethers®] &4, 43 EA| A&, Benzidine, Azobenzene A|Z, ©]AaA]o}d|o]
E, AxA, v &, ot Eoth| kel 3

4. F2 LEEE= 3H

SN E7F AHERE ARE, ofdd, Cellulose ethers®] &4, 243814, Benzidine, AzobenzeneH|

&, o|&AoM|o|E, Al 2A|, i Alx FF

F0EY, AT AR F4E S 9o, 1oppm FE YERWAH EEY oF 25 g
Ezdlgo] FEL, I F 135S R i*ﬂu}”
A

SO AL ARgoR s ERER WAL, AUANGOR ofdYoR AE,
.HH}?'—'j fL}E}—‘%EE ] _4-11]- O]—U]},:l“lx:o] /\1:1:] o= HH/H%E]' ‘
A d IRl 20/\]{}0]1—,}9



56 | ZERAULGTE 42XH HIH FEHOURY AZESH

2 Ao EdnIEugsol WAL & Uk,

1A
)
rO
rl:l
ox,
H_4
i
r U
>,
o
i)
i
ol
K

2] 4 ZEHEZo] RuErt’. 40 ppmEsEo] Y 5o =&
227 FollA] 2E3 HIEZS o7l Ardo] Qlth 36 ppmo A 39 & 27o] FEI} §7|ES
[e))] ki 0.3
= [N aT 7o

FmZan Hrol Akx 1 549l % (Heinn) 2|7} AEE At

T SR AR 7F SAfe] WA S ol AstE ] ok YERuA] 19749 5¢F =&

A4 wRgo] BuHm, Wi FAAR LejA 9

=2 oA dreldo] BE . (IARC : 2B, ACGIH : A3)

7. = E7|E

1) 7% =&71%

S (AL -F 5K 2013) TWA : 1 ppm (5 mg/m’) STEL : -

0] =L(TLV; ACGIH, 2011) TWA : 1 ppm (5 mg/m’) STEL : -

712AA Y 2A - HEJRIENNTFTS 43 T 5 S AEE Fs9h

u]=-(PEL; OSHA, 2012) TWA : 1 ppm (5 mg/m’) STEL : -

1] =H(REL; NIOSH, 2012) TWA : 1 ppm (5 mg/m’) STEL : -

THAZHOFL, 2012) TWA : 0.21 ppm (1 mg/m’) STEL : -

E=A(DFG, 2012) MAK : - PL : -

& E(OEL; JSOH, 2012) TWA : 1 ppm (5 mg/m’) STEL : -

UE(ACL;, T =54, 2012) TWA : - STEL : -

AT E(AFS] R AR 2011) TWA : 0.2 ppm (1 mg/m’) STEL : 1 ppm (5.1 mg/m’)

*
ﬂJ

OFAl MAIEM IEZIEF 7|E 24&F S0 ME= LE7|2NP|HE A aHRLCH
*oE .jEE EAfL.jE?:lI_IEL (XACCIH= 2011 T m2te= 20113 T2 HI6IISLC)



(2) B ZYEH

AME2SEXA
X " =& A SE=T H o
| =" =X Al Caxa | 7
Zrol = e 2 Eo|A =0
I?EI(ACGIH, 1994) 4 & EE S0l 1 5% fxse x, HE0|%, &9
5 HERIEY] ¢F 2AATHE Al A&
Ful e F2 ¥ o}l
BAT(DFG, 1993) L.
’ AN s & 100
4% oldd ¥E I /e
WHO &5 stef-U B2 Aolza Al 15-5mg/l | &7 & &% 5 mym'd o 4
g5 WEZ=ZR 54 1.5 g/100g | X

8. &1&E

o

1) Piotrowski JK. Phenol, aniline, and nitrobenzene, In: Aitio A, eds. Biological monitoring and surveillance
of workers exposed to chemicals. New York, NY: Hemisphere Publishing Company. (1984)

2) Salmoa J, Piotrowski J, NeuhomU. Evaluation of expsure to nitrobenzene. Absorption of nitrobenzene
vapour through lungs and excrition of p-nitrophenol in urine. Br J Ind Med. 1963;20:41-46.

3) IARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man, Vol 65 (1996)

4) Tkeda M, Kita A, 1964, Excretion of p-nitrophenol and p-aminophenol in the urine of a patient exposed
to nitrobenzene. Br J Ind Med 21:210-213,

5) Stevens AM. 1928. Cyanosis in infants from nitrobenzene. JAMA 90:116,

6) Stevenson A, Forbes RP. Nitrobenzene poisoning: Report of a case due to exterminator spray. ] Pediatr
1942;21:224-228,

7) Pacseri I, Magos L, Batskor IA. 1958. Threshold and toxic limits of some amino and nitro compounds,
AMA Arch Ind Health 18:1-8.

8) Beauchamp RO Jr, Irons RD, Rickert DE, et al. A critical review of the literature on nitrobenzene
toxicity, CRC Crit Rev Toxicol Vol 11, p. 33-84 (1982)

9) Chemical Industry Institute of Toxicology: A chronic inhalation toxicity study of nitrobenzene in B6C3F1
mice, Mischer 344 rats and Sprague-Dawley (CD) rats. Unpublished report. CIIT, Research Triangle Park,
NC (1993)



i p-vE=old3
(p—oh2=EZHIA, p—Nitroaniline)

1-o}u] t=4- 1 E 28 A (1-amino-4-nitrobenzene), 4-UEZo}d & (4-nitroaniline), oFd® p-L©]E Z(aniline,
p-nitro), p-otu|=o] E 2 ¥l Al(p-aminonitrobenzene), 4-4-0] E 2 Wl Al o} 71 (4-nitrobenzenamine), p-Uo|E
2 9d o}l (p-nitrophenylamine), PNA, 1< = 2G G7|(fast red 2G base), 114 Y= GG 7| (fast
red GG base)

2. 22 &8s M

- CAS No 100-01-6

W

A& ARA | NHCHANO,

NN
o My

2 gl A Aol A AAAlelH okt AE REE X3 hmyol WARZE gk
2 X2k 138.12° H| = 1.442 20C)

= = FH 1485C° - ® = F# 33173C"

=7 Yz 477 - & 7] 2 0.00015 torr (20T)"

ol 3 H ii-:]?)l()“e‘ﬂ]%ﬂ), 165CON = g st

ol

o & o) mowl, oukg, ofskg, oH2, opHE, FRRES, B2 Rt
=X : “the Merk index, "ACGIH, “HSDB

c g BY MR Fedn

s YA} 1 ZEAF A 7FoA] 2-amino-5-nitrophenol 2 T AR TH,

cHj A EEASA tjALE] o] Ao A] 4-phenylenediamine & 2-amino-S-nitrophenolo] & E QT
CHg] AL MRS oF 1At ER,



6. BN AL
W) 34 2729

UEZoldd s9uS Fastd w2E AAReld F5 F4o] MuHgla, 1 F ZHEdtol
Q9iEl g wo| Fere] WSt Atk T oSS FMFH FF, /W, SOk, EEAUS
sastge

e AT 4 Qa2 £AS 907 S k)

(2) THd A

o

SEAYAA T (ENE, FBEF)ol HuEch (ARC : -, ACGIH : A4)

b= (A8 =5, 2013) TWA : 3 mg/m’ STEL : -

u]=H(TLV; ACGIH, 2011) TWA : 3 mg/m’ STEL : -

712A4A9 2A  HEJRIENTEFTS oA &E A== 5T

u|=(PEL; OSHA, 2012) TWA : 1 ppm (6 mg/m’) STEL : -

"] =H(REL; NIOSH, 2012) TWA : 3 mg/m’ STEL : -

S ASHOEL, 2012) TWA : - STEL : -

= )(DFG, 2012) MAK : - PL : -

Y X (OEL; JSOH, 2012) TWA : 3 mg/m’ STEL : -

YEACL;, TAE=FA, 2012) TWA : - STEL : -

HHE AR AR 2011) TWA : 1 ppm (5.7 mg/m’) STEL : 3 ppm (17 mg/m’)

(2) A= ZYHY

X|HE : BEI(ACGIH, 1994) =™ A MEsSHA =X H o
=

ek

45 WESLI=RY




1) Maté C, Ryan AJ, Wright SE. Metabolism of some 4-nitroaniline derivatives in the rat, Food Cosmet
Toxicol, 1967 Nov;5(5):657-63.

2) Chopade HM, Matthews HB. Disposition and metabolism of p-nitroaniline in the male F-344 rat. Fundam
Appl Toxicol, 1984 Jun;4(3 Pt 1):485-93,

3) Anderson A, Acute p-nitronitril poisoning. Br J. Ind Med. 1946;3:234-244,

4) Manufacturing Chemists Association (MCA), Chemical Safety Data Sheet SD-94: p-aminonitril, PP5-6, 11-13.
MCA, Inc, Washington DC (1966),

5) American Conference of Governmental Industrial Hygienists(ACGIH)., Documentation of the Threshold
Limit Values and Biological Exposure Indices, Cincinnati. 2010.

6) U.S. National Toxicology Program: Toxicology and carcinogenesis studies of p-nitroanisole (Cas No,
100-10-6) in F344/N rats and BG6C3F1 Mice (inhalation studies), NTP TR 461:DHHS(NIH) Pub No.
92-3149. NTP, Research triangle park, NC (1992)



2715128

L p —HEZZZ 244l (p —Nitrochlorobenzene) ]

4-Z 2 2 1}o] E 2 Hl Al (4-chloronitrobenzene), Ieh-2 2 21}0] E 2 ¥l Al(p-chloronitrobenzene), 1-Z 22
-4-t}o] E 2 ¥l Al (1-chloro-4-nitrobenzene),  4-1}o| ER2 2 2 2l Al (4-nitrochlorobenzene), P-Uo|EZ2Hd
A 3= (p-nitrophenyl chloride), PNCB

2. =2|-3etd 43

u\\
- CAS No 100005 © BRI Y TN CHICLINO,) ,H’—@—:I

2 X 2k 15756 (1 ppm = 6.44 mg/m’)” | - H| = 15
== A o2-840" L= M 240"

&7 Y & 544c = 7] 9 015 mHg 30C)

ol 3 A 127°C(UHAE) -

g g g S0003 8100l 00)F A7ke d3Ee] FFA om o=, oot

B9l o] 98 Htoh”

Z3 : “the Merk index, "ACGIH, “HSDB

d=, vt YERIRE2WA, JFA|%, F 2 (parathion &) A=

o A} FR AW F YAMFES nitrochlorophenol @] glucuronide / sulfate 3EFHET} nitrobenzene 2]
N-acetylcysteine 3ZE3HE0]t},  aminochlorophenol, N-acetylated aminochlorophenol®} para-chloroaniline

o) #E8 4 slon, Gt $ERG S8 7L S A

oA« SE(EIE) AdoA A2 Fo]% p-nitrochlorobenzene™} o] A 9] thAAFE0] 72A]7F Ujof
o] i AAH

H17E7] : past phase®} slow phase®] ¥HF7|= 24zt 2793 14,79 o]},



62 | ZEAULGTE 42XH HIH FoHOUXE AZESH

1) ZE7|A
7Rel {8 Ed S4uEo] HERIRUIZS gog & 9k YERZZauAd o3t &
T Ao oldye o3t & Rl AFWA Y FHEY Wwr) =1, FA40 Frr A}

1) 7% =&71%

Sh= (A8 55, 2013) TWA : 0.1 ppm (0.6 mg/m’) STEL : -
u|=(TLV; ACGIH, 2011) TWA : 0.1 ppm (0.6 mg/m’) STEL : -
712849 A HEERIENESS A3 5 & =R Aseith
u]=H(PEL; OSHA, 2012) TWA : - STEL : -

"] =H(REL; NIOSH, 2012) TWA : - STEL : -

S ASHOEL, 2012) TWA : - STEL : -

= )(DFG, 2012) MAK : - PL : -

9] (OEL; JSOH, 2012) TWA : 0.1 ppm (0.64 mg/m’) STEL : -
AJE(ACL;, A =TA], 2012) TWA : 0.6 mg/nt’ STEL : -
AHE=ASRAR, 2011) TWA : 1 mg/m’ STEL : 3 ppm

*EIQEM MAIEM OEZAN 7|2 A 59| MEE L E=T7|EEE|BE FOHELC
“ RS HES ZMAZAULC, (XACGIHE 20113 T, PRIEE 2011 BE ADoK
(2) A=A ZUET

g% WES L IFZWHBEL ACGIH, 19992 2] & Ei F8 Al SHA M4 15%5 7]
o=

TH(H| 504 =EA|E).



8. &1&E

1)
2)

3)
4)

5)

06)

7)

8)

9)

o

Nair RS. Letters to Torkelson TR. TLV Committee 1986,

Bray ET, James SP, Thorpe WV, The metabolism of the monochloronitrobenzenes in the rabbit, Biochem
J. 1956;04:38-44,

Hida T et al; Proc Osaka Perfectural Inst Pub Hlth 25 (Indust Hlth): 1-6 (1987)]

Pacseri I, Magos L, Batskor IA. Threshold and toxic limits of some amino and nitro compounds. Arch
Ind Health. 1958;18:1-8.

American Conference of Governmental Industrial Hygienists(tACGIH), Documentation of the Threshold
Limit Values and Biological Exposure Indices, Cincinnati, 2010,

Saita G, Moreo L. Free erythrocyte porphyrins, corproporphyrins and Sideremia in a case of
sulfohemoglobinemia due to acute nitrochlorobenzene poisoning, Med Lav, 1958;49:494-503.

Renshaw A, Ashcroft GV. Four cases of poisoning by mononitrochlorobenzene and one by acetanicide
occuring in a chemical works with an explanation of the toxic symtoms produced. J Ind. Hyg.
1926;8:67-73,

Organisation for Economic Cooperation and Development; Screening Information Data Set for
1-Chloro-2-nitrobenzene, 88-73-3 p .95 (2001)

Weisburger EK, Russfield AB, Homburger F et al,, Testing of twenty-one environmental aromatic amines

or derivatives for long-term toxicity or carcinogenecity, ] Environ Pathol Toxicol. 1978; 2:325-356.



| YUE 2 EZ9 (Dinitrotoluene)

Y EZEFE(dinitrotoluol), 24-HYEZEFANQ4AHYUEZEF), AW E]L}o] E & (benzene,
methyldinitro-), €l t]1}o] E 2 &2 9ll(methyldinitrotoluene), T]uro] E 2 ] 'd H| B (dinitrophenylmethane)

2. 22 &5t M

CH,

- CAS No 25321-146 - BN 2 XA GHNO N P
% \
2 gl B A AR, E/-2 WAHZE Qe

182,15 (1 ppm=7.45 mg/m’

= =13 H = ol % % )P
2 X at 250 I £ 1.32 (YA 1.52(2A) (71C)
= = X s4700" LB =A™ 300004 BaEd
=719 5 627 .= 7] 2 0018 mHg (20C)"
ol 3 A 20667C (LA -
g o = &I g =2 Zo tist faHt”
- 7] Eb A3 ASHAIeE FESHE Eo] yal EHRsit) A4S ule= AAASEY ARSERA
2o 9Ty aol =7]7F WSt 679] o] A A 7L it

ZrE0] AL A] AAF AE =2 A(cellulose nitrate)
uy
=

=
=9 A Al A SheRe) By 34, ofx

a1
mjop
N
A
=
R

Sokat 3] GeE 55/ W8S B 54 4 Ak

5

-
o TfA} : ZFollA] dinitrobenzyl alcohol® THAFE]O] glucuronic acide} EFHEHETCH ALE &= 95
o

og
Bl A E thAFE-S A Aldo] aminonitrobenzyl®] FE]R FHUA|ZITE aminobenzyl alcohol?] UR-7}
A Hol H5d B2 dabEt F9 tAHES 2.4 DNBAR AHoA HEHL 43E
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7}, g®)o] BaE ey (IARC
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71&

s

@ 715

STEL :

TWA @ 0.2 mg/m’

, 2013)

1] =H(TLV; ACGIH, 2011)

STEL

TWA : 0.2 mg/m’

ol
R

<+
0

N

FA
ol

He) 27

7]=4

b

S

Hrel bre 4

STEL

1.5 mg/m’

TWA :

u]=-(PEL; OSHA, 2012)

STEL

1.5 mg/m’

TWA :

0] =H(REL; NIOSH, 2012)

STEL :

PL :

TWA :
MAK

N

—

O\|/
S
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m S
o .
s
B a
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[e]
T
=

=

STEL

TWA : 0.2 mg/m’

TWA :

2l B.(OEL; JSOH, 2012)

STEL :

Aes7d, 2012)
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2)

3)

4)

5)

)

7)

8)

9)

vy

otof 25 mg/l ol HE Al HF

rh

48 o)

ot

e
ot

Rickert DE, Butterworth BE, Propp JA. Dinitrotoluene: Acute toxicity, oncogenicity, genototoxicity, and
metabolism, CRC Crit Rev Toxicol. 1984;13:217-230.

NIOSH, NIOSH Pocket Guide to Chemical Hazards, DHHS (NIOSH) Publication No, 97-140, Washington,
D.C. U.S. Government Printing Office, p. 119, (1997)

Agency for Toxic Substances and Disease Registry (ATSDR). Toxicological Profile for 24-Dinitrotoluene
and 2,6-Dinitrotoluene (Update). Public Health Service, U.S. Department of Health and Human Services,
Atlanta, GA, 1998,

Hamill PV, Steinberger E, Levine RJ, Rodriguez-Rigau 1J, Lemeshow S, Avrunin JS. The epidemiologic
assessment of male reproductive hazard from occupational exposure to TDA and DNT. J Occup Med.
1982 Dec;24(12):985-93,

Rickert DE. Toxicity of nitroaromatic compounds, p43-257. Hemisphere Publishing Corp. Washington DC,
(1985)

Levine RJ, Andjelkovich DA, Kersteter SL, Arp EW Jr, Balogh SA, Blunden PB, Stanley JM. Heart disease
in workers exposed to dinitrotoluene, J Occup Med. 1986 Sep;28(9):811-6,

Stayner LT et al., Excess of hepatobilliary cancer mortality among munition workers exposed to
dinitrotoluene, J Occup Med, 35:291-296 (1993).

U.S. Environmental Protection Agency. Integrated Risk Information System (IRIS) on 24- Dinitrotoluene.
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L t]w|eloldal (opu]it]u| WAl Dimethylaniline)

] o) gl o}u| 1 Hl Al (dimehtylaminobenzene), N,N-T]H| & o}'d T (N,N-__dimethylaniline), 24-tjHEold &
(2,4-dimethylaniline), N,N-t] ¥ & 5 d o} 7] (N,N-dimethylphenylamine), TJH & |4 o} (dimethyl
phenylamine), ¢ ¥ &l o}u] =¥l Al (dimethylaminobenzene),  ©}1] = t}o| | & Hll Al (aminodimethylbenzene),
N,N-t}o| ¥ " -(aniline, N,N-dimethyl-), ¥lAo}%l(benzenamine), WAo}Hl, (Tho| | €& o] 1) Hll &
((dimethylamino) benzene), Tho] € old & (dimethylaniline), DMA, N-¥d t}o]H & o} 1]
(n-phenyldimethylamine), N-tho]H ®-o}d @ (N-dimethyl-aniline), N,N-T}o] o] & Hll Al o} 7]
(N,N-dimethylbenzeneamine), N ,N-T}o|H] & o} o] .=l Al (N,N-dimethylaminobenzene), A d & NL
63/10(versneller NL 63/10)

2. =8| -2ty g3

HiC _.CHy

- CAS No 121-69-7 - EXAl g RAL L CsH N

C DO Ol U SR A 2] §4 ARloln] ofulz} u]Et Bho] WA} Wt

2 X = 12118 - H| Z= 0,956 205"
L2 = ®o2450° -2 = A 192.81T(760 mmHg)”
Z 71 Y= 4717 (7= -3 71 Y 1 mHgol3} (20T)
62.78°C ("=,

)
o
I}

- E g 5t A 3 1%

76.67C N gAE)”
-2 ol & B X oS ¥3E EE, FraxE ddy) o2 f7]84 4 55"
71 Bt AR ARSAICHAD e HEshi =o] il Fadi dda o ms dadbekaebdd
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g WRE 4§D, 2 92 S FUE

« thA} ¢ 7bo| A N-oxidation ¥]©], 4-aminophenol, 4-dimethylaminophenol® tjApE c} >
o awow L,

] AR 4

o A gepd. 7] dee 5 %Z& = AR T oA o] TSI, AlgA el 9
=
o

1) =&7|A|

ofd &y} o] WERIFENEF| A 4 qlom HEIJ RIS dor|= 542 ofdd
B|sto] ofsic)’,
2) ZE=A|
SEAF A 775 olAto] BuE )
(3) L
FEAFA e, do)o] BuE G, (ARC @ 3, ACGIH : A4)
7. = E7IE
O 715 =&71%
S (8 -F 5 2013) TWA : 5 ppm (25 mg/m’) STEL : 10 ppm (50 mg/m’)
0] =H(TLV; ACGIH, 2011) TWA : 5 ppm (25 mg/m’) STEL : 10 ppm (50 mg/m?’)
712449 A MEJRIERESTS s T 5 Qe A=E ATk
0| =H(PEL; OSHA, 2012) TWA : 5 ppm (25 mg/n) STEL : -
u]=+(REL; NIOSH, 2012) TWA : 5 ppm (25 mg/m?) STEL : 10 ppm (50 mg/m’)
£ AFHOEL, 2012) TWA : - STEL : -
=AU (DFG, 2012) MAK : 5 ppm (25 mg/m’) PL : -
2 2(OEL; JSOH 2012) TWA : 5 ppm (25 mg/m’) STEL : -
YE(ACL;, T4, 2012) TWA : - STEL : -
AHE=ASRAR, 2011) TWA : 5 ppm (25 mg/m’) STEL : 10 ppm (50 mg/m’)
* %* 2N, MASY DR, J|e 2% 59 MEs LE27|1EYe|nE SO
*OE e RAMAZQLICH (XACGIHE 20113 T HIte= 20113 B A usi&Lct)
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p —tjH|Holu] oL 2 WAl
(o —Dimethylaminoazobenzene)

p_

HE ZHbutter yellow), N N-T]H|E-4-o}u] o} HI A (N N-dimethyl-4-aminoazobenzene), N,N-T] | €4
(7] g o} =2)-l Al o} 71 (N,N-dimethyl-4(phenylazo)-benzenamine), N,N-tj | &-u}e}-gf dot ot d
(N,N-dimethyl-p-phenylazoaniline), ¥ & 3Hmethyl yellow), WAoo}z H € old & (benzeneazodimethyl

aniline), DAB
2. 22| -3t 3
CAS No 60117 SRIAl 9 XAl G HsNe /@
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2QF 2 A SR o] JAFe] AAA ot
2 X F 22529 - Hl s -
= = ™ 14~177¢’ Z = ™ -
S EHE - = 7] € 0.0000003 mmHg
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7. = EI|E

D 7% =271%

S (Al8- 55, 2013) TWA : - STEL : -
0] =X(TLV; ACGIH, 2011) TWA : - STEL : -
0| =H(PEL; OSHA, 2012) TWA : - STEL : -
0] =H(REL; NIOSH, 2012) TWA : - STEL : -
S5 ASHOEL, 2012) TWA : - STEL : -
= )(DFG, 2012) MAK : - PL : -

o] 1.(OFL; JSOH, 2012) TWA : - STEL : -
QE(ACL, TA=54], 2012) TWA : - STEL : -
AH=AS|EAE 2011) TWA : - STEL : -
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1) TARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man. Geneva: World
Health Organization, International Agency for Research on Cancer, 1972-PRESENT, (Multivolume work),
Vol 8. p. 132 (1975)

2) Levine WG, Finkelstein TT. Drug Metab Dispos 1978;6(3):265-72.

3) International Chemical Safety Cards: 4-dimethylaminoazobenzene. Available : http://www.cdc, gov/niosh/

4) International Labour Office. Encyclopedia of Occupational Health and Safety. Vols, I&II. Geneva,
Switzerland: International Labour Office, p633 (1983)

5) TIARC, Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man. Vol 8 (1975)
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N,N-tjHgolN| Eo}u] = (N,N-Dimethylacetamide)
1. 32|

oA EAM W €l o}u]| = (acetic acid  dimethylamide),

otld o)W "oln] E(acetyl dimethylamide), DMA

DMAC
2. =2 -ststx HdE
o Ha
CAS No 127195 S 8 BEA CIHNO i
H3C CH3
DOF ol LHAY RN O] ofglo|w oFm o} H]ZEt WAYZ} o7k W} WAl 2] 47 ppmo|t}”
5 xt 2F 8712 (1 ppm = 3.56 mg/m’)’ H = 0.94(20T4)°
= E A 20T Z = ™ 163~165C(760 torr)’
Z 71Uz 300 = 7| 9 15 mHg0C)
ol 3 A 70, CONLAE) L Eodb S| 8lgk 1.8%, AFRE 11.5%
2 of = = UEEIFE JAHE, AE, ofg 2o & 49"
- 7| EBb AMREERA, T odbe] SRSkt JES of, 535 dat JE5T o= Eo] U
I Edsi ZefAYR IR F 084S AetA gk
7 : °the Merk index, "ACGIH, “HSDB
3. wae W 8%
LA, S0, HJAE AAA
4, F2 &&= 33
ZoAE R FA AHEEA, HIJIE AAA AHEEA
5. & 9 AL
c F5 o mRE A F4t HE mEs gESHY Awe B g4t st
s AL - HuEopM| Eotn| E= T e 3o «]"6]1 2evE $E=A 2 monomethyl derivatives) OFAIE
obu|= FE7|Z hARE
« vl gy golM|Eotulo] =7 10 ppm©] E4%E o] MMAC (N-monomethylacetamide) & A O &

@718) gAtElE i oF 30417k At HulgotyEctulE E7]o] £EW MR wmEH 2
Aol AAIFE] 1350 £WH MMACE HZE|glou], H7H91e] Kfolo] whet 300 % MMAC
2 HEHE 49E Yl oiEetyEctu| = ws Bk w2 Buk AR &
W MMACY] RO PETT Kennedy 59 ATFOIAE 1 ppme] MMACS] BF7] wE Al 4wl
oA 10 ppmo] MMACS} BAQITH RuET oljdt ATE HOLS u 4w MMACE WY
op|Eotulol = wZo] FH HrbE @ 4 olrks A7 =y,



1) 24 A39F

452 ke DMAE 7] ol Fofeh ARolM AL Zhek DA} Uehon] jie] &
ARRE A9 w3 Aol ekt Aoz HusYth B8 AN AR G5 HARE A/ 7
975,50 g/kg 0% vebge.

Yoty Eotn| =0 gH TRAAN &, S, AAAHEA, &2, B, A Aoll, EA
5

Ao, oA e gF T AL Ao WA

o =2°0

2) =

20-25 ppm AEOA R&Hog wZEE Z2AoA o] wrAE|ttn BuE Qo o] of
& BREA gotot 210d AE Ao wEE TRAA 17)% oj4to] RuEdr,

3) = LT HIY, 2=

257 SHF 6ARE 288 ppm€] HHEoA|Eotu| =0 kmEH FolA I Hup A=3p 7hjdiz