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T8 ERVIE
Al QI7HOfAH /g0l &RIE(Confirmed human carcinogen)
A2 QUI7HOIH Lol oM (Suspected human carcinogen)
A3 S0ME ZEol &l Lol QVtofHIE EEHOl LM QN S
(Confirmed animal carcinogen with unknown relevance to humans)
Ad QAHE HAYCE ERY &+ %S

(Not classifiable as a human carcinogen)
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(Not suspected as a Human Carcinogen)
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3, 0= $HEFH(U.S. Environmental Protection Agency, EPA)2]
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OB rettonta Ty, w0l mE Juel 2Yo| LETIE HAR
1 3= QT H e 2 EYF UA kF 7IEE (2020,1,14)
QUfIAL HA CAS TWA STEL ]:[J_?l\_ urorAy

AZHT(FEET) ppm mg/ m* ppm mg/m’ | =T

742! (Gasoline) 8006-61-9 | 300 500 T i 8718 S =2l

22EI2YPIE (Glutaraldehyde) 111-30-8 C 005

f -LIZE0l (8 -Naphthylamine) 91-59-8 - - - - g 1A

LIE2Z2MR! (Nitroglycerin) 55-63-0 0.05 S |-

LIE2MEH (Nitromethane) 75-52-5 20 gr

LIE2HIM (Nitrobenzene) 98-95-3 1 s |®2 MIB

p-LIER0HZ! (p-Nitroaniline) 100-01-6 - 3 S

p-LIE2SZ24M (p-Nitrochlorobenzene) 100-00-5 0.1 S |& 2742

CILIERE2Y (Dinitrotoluene) 25321-14-6 0.2 s |& B ®H 2 M2

NN-CHEorL2l (NN-Dimethylaniline) 121-69-7 5 10 s |g 2

NN-CIHEOMEOHIE (NN-Dimethyl acetamide) 127-19-5 10 - - s |4 1B

CIHEZESOMIE (Dimethylformamide) 68-12-2 10 - - - s | 1B

ClofE! ofE|2 (Diethylether) 60-29-7 400 500

CloEizIER oYl (Diethylenetriamine) 111-40-0 1 S

14-CISA (14-Dioxane) 123-91-1 20 s |2

Clol22EHE (Diisobutylketone) 108-83-8 25

CIZ220E (Dichloromethane) 75-09-2 50 E

o-CIZ224H (o-Dichlorobenzene) 95-50-1 25 50

p-CIZ22 Wl (p-Dichlorobenzene) 106-46-7 10 20 g 2

12-CI2220fEt (1 2-Dichloroethane) 107-06-2 10 - - - | ¥HIB

1,2-CI22 202 (1, 2-Dichloroethylene) 540-59-0 200

12-CI2222 2T (1 2-Dichloropropane) 78-87-5 10 - 110 - 2 1A

[[2222202MEt (Dichlorofluoromethane) 75-43-4 10

1)-C1222-1-2220(% (11-dichloro-1-fluoro ethane) | 1717-00-6 500

HE (Methanol) 67-56-1 200 250 S

2-HIEAPIERR (2-Metoxyethanol) 109-86-4 5 S |4 1B

2-0|EAOE] OFME|OIE (2-Methoxyethyl acetate) | 110-49-6 5 S |[41B

HE n-2& HE (Methyl n-butyl ketone) 591-78-6 5 - - s |8 2

HE n-od HE (Methyl n-amyl ketone) 110-43-0 50

HE o HE (Methyl ethyl ketone) 78-93-3 200 300

HE o228 AHE (Methyl isobutyl ketone) 108-10-1 50 75 g 2

& 222/0IE (Methyl chloride) 74-87-3 50 100 s |42

He 22215 (Methyl chloroform) 71-55-6 350 450

El2| H|IA(HY O]2AOI0|E
Eils?pmer‘]ﬂ( iislgcyc!;maler))ﬂ =) (ethylene 101-68-8 | 0005 g 2
_HEIRI H|A()-2 ofLlz| _

gilsl(ZEiﬂcTWIBrolaim(liznee))EE ) (44 ethylene 101-14-4 0.01 - - s |2 1A

o-HENZ2UAE= (o -Methylcyclohexanone) 583-60-8 50 75 S

HEAZ2HAE (Methylcyclohexanol) 25639-42-3 50

24 9t (Maleic anhydride) 108-31-6 04

# (Benzene) 71-43-2 05 - 25 - S|% 1A #H 1B

#IA|Cl 5 3 & (Benzidine and its salts) 92-87-5 - - - - S |8 1A

13-2ELC[ol (13-butadiene) 106-99-0 2 10 2 1A H 1B

n-282 (n-Butanol) 71-36-3 20

2-HE&H2 (2-Butanol) 78-92-2 100 150

MAR-BEINTR (tert-Butyl alcohol) 75-65-0 100 150

2-2EN0fEE (2-Butoxyethanol) 1M11-76-2 20 - - s &2

2-HEAOE! ONE|OE (2-Butoxyethyl acetate) | 112-07-2 20 C1)

1-H2202T (1-Bromopropane) 106-94-5 25 - - g 2 7 1B

2-822020 (2-Bromopropane) 75-26-3 1 - - - 1A

BZ0} 0 (Methyl Bromide) 74-83-9 1 - - S |H 2

HI2-(Z220E) o2 (bis-(Chloromethyl) ether) 542-88-1 0.001 - - - [EH1A

MRIGIER (Carbon Tetrachloride) 56-23-5 5 - - S |¥ 1B

AELIE SHIE (Stoddard solvent) 8052-41-3 100 - - - |2 1B, B 1B o on meol sy

4|




o

TWA

STEL

KA F CAS ]ﬂi'- Hropy
ZER(FE2HI) ppm mg / m* ppm mg/m* | BT

2E[ (Styrene) 100-42-5 20 40 S |d& 2 M2
AZ2%A= (Cyclohexanone) 108-94-1 25 50 s |&g 2
NZ2%Mts (Cyclohexanol) 108-93-0 50 - - S
AZ24t (Cyclohexane) 110-82-7 200 - -
A22%d (Cyclohexene) 110-83-8 300 - - -
Ofd2l 8l 7 =Z#| (Aniline and its homologues) | 62-53-3 2 - - S |gh2 #2
OPMELIEY (Acetonitrile) 75-05-8 20 - - S
OtMIE (Acetone) 67-64-1 500 750
OPMEUTVIE (Acetaldehyde) 75-07-0 50 150 - |21B
0t322LIEY (Acrylonitrile) 107-13-1 2 - - S |& 1B
Ot3ZOIE (Acrylamide) 79-06-1 - 003 - - S |®1B, # 1B 42
2-0|EA0fEH2 (2-Ethoxyethanol) 110-80-5 5 - - S |4 1B
2-0|EAJofE] OFME[O|E (2-Ethoxyethyl acetate) | 111-15-9 5 S |[M1B
OfE! M (Ethyl benzene) 100-41-4 100 125 - g2
O OL3IZPIE (Ethyl acrylate) 140-88-5 5 - - - |2
OlEa 32|12 CILEOIE (Ethylene glycol dinitrate)| 628-96-6 | 0.05 - - S |-
oj&2i 2220|221 (Ethylene chlorohydrin) 107-07-3 C 1 S
o203l (Ethyleneimine) 151-56-4 05 - - S |4 1B, 1B
23-01ZA|-1-E212 (2, 3-Epoxy-1-propanol) 556-52-5 2 - - - |21B, ¥ 2 M 1B
ojln2220|=2! (Epichlorohydrin) 106-89-8 05 2 1B
O|ARE! AL (Isobutyl Alcohol) 78-83-1 50 - - - |-
0|2:01 OMEO|E (Isoamy! acetate) 123-92-2 50 100
02014 UTZ (Isoamyl alcohol) 123-51-3 100 125
ojpE2Y AT (Isopropyl Alcohol) 67-63-0 200 400
O[LYIE (Carbon disulfide) 75-15-0 1 - - - S |2
ZEt2(Coal tar) 8007-45-2

1319-77-3
3YZ (Cresol) 19058_—43%_—74 22 S

106-44-5

1330-20-7
348 (Xylene) 2eAre | 100 150 - -

106-42-3
222 HE ofE2 (Chloromethyl methyl ether)| 107-30-2 - - - - - |EI1A
2224 (Chlorobenzene) 108-90-7 10 20 - |E®2
HiEl¥S (Turpentine oil) 8006-64-2 20 - - - |-
1122-HE2Z220EF (112 2-Tetrachloroethane) | 79-34-5 1 - - S g 2
BIE2fo0|=2 72t (Tetrahydrofuran) 109-99-9 50 100 S |# 2
E29 (Toluene) 108-88-3 50 150 S | 2
E29U-2 4-COIANOHHOIE (Tolune-24-Diisocyanate) 584-84-9 0.005 - 002 - - g2
E29U-26-C[OIXNOHOIE (Toluen-2,6-diisocyanate) 91-08-7 0.005 - 002 - - &2
E2|ZZ2 20t (Trichloromethane) 67-66-3 10 S |w o2 M 2
112-E2|Z220]t (11, 2-Trichloroethane) 79-00-5 10 - - S |& 2
E2Z220123 (Trichloroethylene(TCE)) 79-01-6 10 - 25 - - | " 1A 2
123-E2|222021 (12 3-Trichloropropane) 96-18-4 10 - - s |%¥ 1B MYIB
HZ220f2 (Perchloroethylene) 127-18-4 25 100 - |8 1B
I (Phenol) 108-95-2 5 - - S |# 2
HEZ22HE (Pentachlorophenol) 87-86-5 - 05 - - S |¥ 1B
TEUHPIE (Formaldehyde) 50-00-0 03 - - - - | 1A "2
f -Z2MQ2E (8 -Propiolactone) 57-57-8 05 - - 4 1B
IR[E! (Pyridine) 110-86-1 2 - - - g2
AT CIO|AAOHOE (Hexamethylene diisocyanate) | 822-06-0 | 0.005 - - - |-
n-8lAt (n-Hexane) 110-54-3 50 - - - S |[M 2
-3¢ (n-Heptane) 142-82-5 | 400 500
d|E2fY (Hydrazine) 302-01-2 0.05 - - s |2 1B
72| (Copper)(&7, DIAE, B) 7440-50-8 1 2
Fompoundsy = (a0 and s OB\ 7439-90-| - | 005 | - - - | B AeEe e )
LI(712/g0ret2) (Nickel(Soluble compounds, as Ni) 7440-02-0 - 0.1 - - TN
E?F‘n;’éjd—:rl)ﬂgm% (Nickel and its inorganic 7440-02-0 ~ 02 ~ ~ TR
LI#(24) (Nickel metal) 7440-02-0 - 1 - - - g2

TROIQIARE HYOH, TR0l L2 ILQl FHO| LE7IE HEIR |

5



fUMiAR FY CAS TWA STEL Eslil_ totny
FERI(IEET]) ppm mg/m’ ppm mg/m | BT
LA I8y (N\cke\ carbonyl) 13463-39-3| 0,001 - - - | % 1A A IB
U7k 1 FIRRIZ (Manganese and its norganic compounds)| 7439-96-5 - 1 - - - |-
or Er=hil LI E Ll
Copenadi viabony o - 12079-65-1 - | 01 | - - s
1t 8 (Manganese fume) 7439-96-5 - 1 - 3 - |-
AoIA (Zinc oxide)(27, B) 1314-13-2 - 2 - - - |-
ARIOIH(E) (Zinc oxide, fume) 1314-13-2 - 5 - 10 - |-
W (ron oxide S)(ET, 8) 1309-37-1 - 5 - - - |-
ARPH(E) (Iron oxide(fume, as Fe) 1309-37-1 - 5 - - - |-
42 0l 1 92 (Mercury and its compounds) | 7439-97-6 - 0.1 - - s |-
?g(pr% ZE*)E‘Q}U 2 2) (All forms except aryl & alkyl 7439-97-6 _ 0025 _ _ < |M 1B
LO(LULAR) (Mercury, Alkyl compounds) 7439-97-6 - 0.01 - 003 s |-
OFEIZ B 1 3= (Antimony and its compounds)| 7440-36-0 - 05 - - - |-
U205 U 1 AAZ(Aluminum and its compounds)| 7429-90-5 - 2 - - - |-
L20|5(3527) (Aluminum, metal dust) 7429-90-5 - 10 - - - |-
A20[5(%) (Aluminum, akyls) 7429-90-5 - 2 - - - |-
UR0E(8Y B) (Aluminum, Welding fumes) 7429-90-5 - 5 - - - |-
U205(1Z0RH) (Aluminum, Pyropowders) 7429-90-5 - 5 - - - |-
QARMILIE (Vanadium pentoxide)(&7, B) 1314-62-1 - 0.05 - - - |22 M2
2QF 5l 9LYE (lodine and iodides) 7553-56-2| 001 0.1 - |-
0IF 9 1 92 (Indium and its compounds) 7440-74-6 - 0.01 - - - |-
2 91 7 92 (Tin and its compounds) 7440-31-5 - 2 - - -
IM(QTI2UE) (Tin(Organic compounds, as Sn) 7440-31-5 - 0.1 - - S |-
A23% U 3 RIS (Zirconium and its compounds) | 7440-67-7 - 5 - 10 - |-
=R W I 2f8E (Cadmium and its compounds)| 7440-43-9 - @88102) - - - |ur oA B2 M2
FYE (Cobalt)(27, B) 7440-48-4 - 002 - - - |2
32 9 7 ORI (Chromium and its compounds) | 7440-47-3 - 0.05 - - - g 1A
32(24) (Chromium metal) 7440-47-3 - 05 - - - |-
oie(2eN ojofere
consggﬁdsfv(vmer |ns7(llgable )in(ocrgraonﬁ‘ug(n!gounds) 7440-47-3 B 0,01 - B - |E A
Sio‘guf;re)!ﬁ%% (28%9) (Chromium(Vl)compounds(Water 7440-47-3 B 005 _ B I TIETN
32N A (Lead chromate, as Cr) 7758-97-6 - 0.012 - - - | 1A M 1A
32N 9 (Lead chromate, as Pb) 7758-97-6 - 0.05 - - - g 1A 1A
13530-65-9
32401 (Zinc chromate, as Cr) 11103-86-9 - 0.01 - - R
37300-23-5
32 27t 3 (Chrominum( I )compounds, as Cr) 7440-47-3 - 05 - - - |-
32 37t 3 (Chrominum( lll)compounds, as Cr) 7440-47-3 - 05 - - - |-
G ol 7 9oks (Tungsten and its compounds)| 7440-33-7 - 1 - 3 - |-
;ﬁn%olzd:) 87 9%E (Tungsten metals and Insoluble 7440-33-7 B 5 _ 10 _ L
24 2 (Acetic anhydride) 108-24-7 1 3 - - |-
gotr4 (Hydrogen fluoride) 7664-39-3| 05 - Cc 3 S |-
Aot LIEE (Sodium cyanide) 143-33-9 - 3 - 5 - |-
Aotgt ZZ (Potassium cyanide, as CN) 151-50-8 - 5 - - S |-
Hotr4 (Hydrogen chloride) 7647-01-0 1 2 -
At (Nitric acid) 7697-37-2 2 4 - |-
E2|2220MEN (Trichloroacetic acid) 76-03-9 1 - - - |y 2
2A+ (Sulfuric acid) 7664-93-9 - 0.2 - 06 - = TACHAE Mistol| oiggh
£2 (Fluorine) 7782-41-4 0.1 - - - |-
BZ (Bromine) 7726-95-6 0.1 03 - |-
HEOfERI (Ethylene oxide) 75-21-8 1 - - - | 1A ®1B
ARAY HIL (Arsine) 7784-42-1| 0005 - - - |®1A
NoRta4 (Hydrogen Cyanide) 74-90-8 C 47 S
A (Chlorine) 7782-50-5 05 1 - |-
QF (Ozone) 10028-15-6| 0.08 02 -
opRrA (Nitrogen dioxide) 10102-44-0 3 5 - |-
Yerd2 (Nitrogen monoxide) 10102-43-9 25 - - - |-
AArgLERL (Carbon Monoxide) 630-08-0 30 200 - | 1A
ZAH (Phosgene) 75-44-5 0.1

6| ZEAMHYUC URAIY M3H [OHANE HYTIOH

- =2




QeI By TWA STEL 1)
CAS A AR
ZER(FE2HI) ppm mg / m* ppm mg/m* | BT
AT (Phosphine) 7803-51-2 03 1 - |-
LR (Hydrogen Sulfide) 7783-06-4 10 15 - |-
a -L{ZERI 81 3 & (¢ -naphthylamine and its salts)| 134-32-7 - 0.006 - - g 2
CIOfLIAEl & T 05' (Dianisidine and its salts) 119-90-4 - 0.01 - - - | 1B
CIZ224A|Cl 8l 7 & (Dichlorobenzidine and its salts)  91-94-1 - - - - s |% 1B
HLg % 3 % f2 (Beryllium and its compounds)| 7440-41-7 - 0.002 - 0.01 S |# 1A
#IZE2|Z2210|E (Benzotrichloride) 98-07-7 - N C 01 S |¥ 1B
AR ”7|§ 2 (Arsenic and its inorganic compounds) 7440-38-2 - 001 - - - |8 A
A2l (Vinyl chloride) 75-01-4 1 - - - | 1A
ZE[2IA| YER(FIA HT Fe 4290
(Cotal tla‘r pj\tch(volatwle!) £ 129 65996-93-2 - 02 - - S |E A
322 713 (Chromite ore processing) 7440-47-3 - 005 - - gt 1A
13530-65-9
JEM O (Zinc chromates) 11103-86-9 - 0.01 - - - g 1A
37300-23-5
o-E2t! 9 1 & (o-Tolidine and its salts) 119-93-7 - - - - s |% 1B
Yol [#Z (Nickel sulfides) 16812-54-7 - 1 - - - | 1A H
U2 oY DAE(LEY 2%) (Oil mist, mineral) - - -
2227 (Grain Dust) - 4 - -
HR|(MA 1
é;\go%g)l 4%) (Wood dust(Western red cedar, inhalable _ 05 B B at 1A
HR|(AH
i;:! Iabl\(e fraEc t%)n)(WOOd dust(All other species, 1 at 1A
22| M2 (Glass fiber dusts) 65997-17-3 5
M3 271 (Asbestos dusts) 133-21-4 - 0.174/am? - - - |9 1A
FRUfQIAME HYRH, T L2 ILiel 2ol LE7IF Fel' | T



2. 99 A% (European Commission) k2 7|&H(2018)

Table 1. Results of SCOEL discussions on individual carcinogens (by 2007) and assignment to the
groups of carcinogens based on mode of action

(A) Non-threshold genotoxic carcinogens: for risk low-dose assessment the linear non-threshold (LNT)
model appears appropriate!

1,3-butadiene (quantitative risk assessment performed), vinyl chloride (quantitative risk assessment
performed), methylene dianiline (MDA: 4,4'-diamono-diphenyl-methane), dimethyl sulphate

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

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, silica, lead (provisional OEL proposed)

(D) Non-genotoxic carcinogens and/or non-DNA-reactive carcinogens: for these compounds a true
(‘perfect”) threshold is associated with a clearly founded NOAEL. A health-based OEL has been
proposed:

Carbon tetrachloride, chloroform, nitrobenzene

8| ZENMUPLCH ARAIY M3H [OHANE HYTIOH
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KA FY LEIE

CASHZ TWA STEL 0= | wors 3
- 3287 (Y2 B7)) g7 g e | 9=
ppm mg/ m* ppm mg/m*
8006-61-9| 7t&2! (Gasoline)
111-30-8 | 2REEYHY|E (Glutaraldehyde)
91-59-8 | g -LIZEORI (3 -Naphthylamine)
55-63-0 | LIE2Z2[MZI (Nitroglycerin) 0.01 0.095 0.02 0.19 skin C 2008
75-52-5 | LIERHIEF (Nitromethane)
98-95-3 | LIERHIM (Nitrobenzene) 02 1 _ _ skin 2002
100-01-6 | p-LIEZ0}Z! (p-Nitroaniline)
100-00-5 | p-LIERZ2=2HM (p-Nitrochlorobenzene)
25321-14-6| CILIERE2Y (Dinitrotoluene)
121-69-7 | NN-C|HZOZ! (NN-Dimethylaniline)
60-11-7 | P-CImIoroli-opz
(p Dimethylaminoazobenzene)
127-19-5 | NN-CIHEOHEOIE (NN-Dimethylacetamide) 10 36 20 72 skin 1994
68-12-2 | CIHEIXZ0|E (Dimethylformamide) 5 15 10 30 skin 2006
60-29-7 | Clof& ofE2 (Diethyl ether) 100 308 200 616 1991
111-40-0 | E|of=lHE2[o[AI (Diethylenetriamine)
123-91-1 | 14-CI=2t (1,4-Dioxane) 20 73 _ _ 2004

108-83-8 | LIO|ALEHE (Diisobutylketone)

75-09-2 | CIZ220EF (Dichloromethane)

95-50-1 | o-CIZZ2 24l (o-Dichlorobenzene) 20 122 50 306 skin 1995

107-06-2 | 12-CIZ220j|Et (1,2-Dichloroethane)

50-59-0ym) | 1,2-CIZ 22023 (1,2-Dichloroethylene)

78-87-5 | 12-CIZ220 21t (12-Dichloropropane)

[IZRERLER2QZME:
75-43-4 (Dichlorofluoromethane)

123-31-9 | p-LIS|EEAIM (p-dihydroxybenzene)

569-61-9 | OFHIE} (Magenta)

67-56-1 | HEL2 (Methanol)

109-86-4 | 2-HIEA0IELS (2-Methoxyethanol) 1 _ _ _ skin 2006

2-BEA[Of S OFME(O|E

110-43-6 (2-Methoxyethyl acetate) ! - - - skin 2006
591-78-6 | HIE n-£% #H= (Methyl n-butyl ketone)
110-43-0 | HIE n-ot #HE (Methyl n-amyl ketone) 50 238 _ _ 1991
78-93-3 | HE ofl&l HE (Methyl ethyl ketone) 200 600 300 _ skin 1999
108-10-1 | HIE! o]AREl HE (Methyl isobutyl ketone) 20 83 50 208 1991
74-87-3 | & 222/0|E (Methyl chloride)
71-55-6 | Mgl 222X = (Methyl chloroform) — — — — 1995
101-68-8 = Hlﬁ(]}“LEl. O|_/,\_/\|OfL-||.O|E)
(ethylene bis(phenyl isocyanate))
_HIEII HIA(D-Z2220tLl2] .
101-14-4 4%4?4”3/\2&1&]2%15&52Ehl_lgroaniline)) feggiéle feggié\e skin A 2013
583-60-8 | o-HIZAIZ2HAH= (0-Methylcyclohexanone)
25639-42-3 HIENZ2%AHs (Methylcyclohexanol)
108-31-6 | 24 L2 (Maleic anhydride)
COHA(CN)2| R4 TEMF (Phthalic anhydride)
85-44-9 | DEZIAHGIO|EE[O|E (Phthalic anhydride) — — — — reélﬁlar;oy 2010
sensitizer
71-43-2 | #iAl (Benzene)
92-87-5 | #IAT! 8l 7 & (Benzidine and its salts)
106-99-0 | 1,3-2E[L| (1,3-butadiene) LHENR 2007
71-36-3 | n-%E&k2 (n-Butanol) _ _ _ _
78-92-2 | 2-8&k2 (2-Butanol)
11-76-2 | 2-2EA0fTFE (2-Butoxyethanol) 20 98 50 246 skin 1996
112-07-2 | 2-8EAofIE! OMME(OIE (2-Butoxyethyl acetate) 20 133 50 333 skin 1996
106-94-5 | 1-22RIT 21t (1-Bromopropane)
75-26-3 | 2-H2RIZT (2-Bromopropane)
74-83-9 | BB HY (Methyl Bromide) PRI PR skin | A 2004
HIA(Z El) oflE{2
542:68-1 | 02 Chioromethy) ether) asfgned assgned ’ 2008
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CASHZ

TWA

mg/ m*

mg / m*

1'4
s
=

(o}

<
-
A

n)
4

e

Wy
He

56-23-5

AEZIEIN (Carbon tetrachloride)

64

32

2008

8052-41-3

AELCIE SHIE (Stoddard solvent)

100-42-5

AE[RH (Styrene)

108-94-1

AZ29Ak= (Cyclohexanone)

408

816

1992

108-93-0

ANZ2E29 s (Cyclohexanol)

110-82-7

AZ294t (Cyclohexane)

200

700

2001

110-83-8

AZE @M (Cyclohexene)

62-53-3

opgel 8l 1 5|
(Aniline and its homologues)

05

194

387

skin

2010

75-05-8

OMELIER (Acetonitrile)

67-64-1

O[ME (Acetone)

500

1210

1000

2420

1997

75-07-0

OMMEYHISIE (Acetaldehyde)

492-80-8

orezal (Auramine)

107-13-1

Of3YZLIER (Acrylonitrile)

skin

2003

79-06-1

Ot=Zot|E (Acrylamide)

skin

2012

110-80-5

2-0jIEA0fEk2 (2-Ethoxyethanol)

skin

2007

111-15-9

2-OISAOf & OtMIEIOIE (2-Ethoxyethyl
acetate)

skin

2007

100-41-4

Ol #iMl (Ethyl benzene)

100

200

884

skin

1995

140-88-5

OfI2l OFZZRO|E (Ethyl acrylate)

42

2004

107-21-1

2l 22|12 (Ethylene glycol)

20

40

104

skin

1995

628-96-6

r
.

El

=

Sl Z2|Z CILIES|0E
(Ethylene glycol dinitrate)

107-07-3

oflall 222|E21 (Ethylene chlorohydrin)

151-56-4

Ol[E121I0[21 (Ethyleneimine)

556-52-5

2,3-0|FA-1-Z2Thg
(23- Epoxy-1-propanol)

106-89-8

ojmZ2229|=2! (Epichlorohydrin)

not
assigned

not
assigned

skin

20Mm

42% BN

o
53469-21-9| =+

AL (Polychlorobiphenyls)

54% B
11097-69-1

74-83-4

& (Methyl iodide)

1999

78-83-1

QLT
opel of

% (Isobutyl alcohol)

123-92-2

o|2orl OfMIE0|E(Isoamyl acetate)

50

100

540

1991

123-51-3

ojpofll &FE (Isoamyl alcohol)

67-63-0

opmEm AT (Isopropyl alcohol)

75-15-0

O|BIErA (Carbon disulfide)

none

none

skin

2008

8007-45-2

ZE2 (Coal tar)

1319-77-3
(mixture)

F2|Z (Cresol)

no
recommen

dation

skin

2002

95-48-7(ort
h0)08-39-4
(meta),106-
44-5(para)

1330-20-7
(mixed),
95-47-6
(ortho)

33 (Xylene)

50

221

100

442

skin

1992

108-38-3
(meta),
106-42-3
(para)

107-30-2

SZ2ME W o2
(Chloromethyl methyl ether)

108-90-7

2zZHIM (Chlorobenzene)

23

15

70

2003

8006-64-2| H

[2#1R (Turpentine oil)

79-34-5

1,12 2-HECIZZ Z0fEt
1,2,2-Tetrachloroethane)

109-99-9

120

100

300

skin

1992

108-88-3

a
EIE2R|IEZREH (Tetrahydrofuran)
E2¢ (Toluene)

192

100

384

skin

2001




RUAN FY LEIE unt
CASHT TWA STEL 0= | wors Ll
2ZHT| (FE &) . . Eh NE | mE | =
ppm mg/ m ppm mg/ m
584-84-9 | E20-24-LPIMPHOIE (Tolune-24-diisocyanate)
91-08-7 | EFU-26-CPIMPIOIE (Toluen-26-disocyanate)
67-66-3 | EZ|Z22MEt (Trichloromethane) 2 10 _ _ skin 1995
79-00-5 | 112-E2IZZ2Z0f|Et (1,1,2-Trichloroethane)
79-01-6 | ERIZE =0 (Trichloroethylene(TCE)) 10 54.7 30 164.1 skin 2009
e 123-E2|Z2 2020} not not :
%-18-4 (1,2,3-Trichloropropane) assigned assigned skin A 20m
127-18-4 | HZ220&& (Perchloroethylene) 20 138 40 275 skin 2009
Y
108-95-2 | M= (Phenol) 2 8 4 16 skin 2003
87-86-5 | HMEZ2ZM= (Pentachlorophenol)
50-00-0 | ZEYHIBIE (Formaldehyde) 02 — 04 — skin 2008
Y
57-57-8 | B -E=20|Q2E (B -Propiolactone)
91-15-6 | 0-IEZC|LIER (o-Phthalodinitrile)
o no no )
110-86-1 | LI2IE! (Pyridine) recommen recommen skin 2004
dation dation
SUAHIZI CIOJ2AOHA01E
822-06-0 (Hefamethylene diisocyanate)
110-54-3 | n-8Iat (n-Hexane) 20 72 _ _ 1995
142-82-5 | n-%Et (n-Heptane) 500 2085 _ _ 1995
; not not ;
77-78-1 %H.\_r [|D1|EEI (Dlmethyl sulfate) applicable applicable skin 2004
; not not ;
302-01-2 | vlE2R (Hydrazine) assigned assigned skin B 2010
Zﬁé%gsoci 72| (Coppen)(27, DIAE, 8) 001 2014
7439-92-1| & ol O R7[@iRtE
YATZ ¢ Pb (Ifead and its inorganic compounds) - 100 - - 2002
7440-07-0| HE % 3 RIRRAE, LW F2Ed 0.005
W (Nickel and its inorganic compounds, (respirable — — C 2011
= Nickel carbonyl) fraction)
- 001
(inhalable
fraction)
7439-96-5 47+ 9 1 DIvRE 0200 not
ATZ : Mn o(I\/\an(cganese and its inorganic compounds) - (flp:Catlﬁ)t%I)e assigned 2om
0.050
_ (respirable| _ 1Ot
fra(F:)tion) assigned
78-00-2 | AtYL (Tetraalkyl lead)
1314-13-2 | AF2IO[A (Zine oxide)(EY, §)
1309-37-1 | 2P (Iron oxide)(27 £)
1327-53-3 | MAtRH|2 (Arsenic trioxide)
7439-97-6| £2 9 1 2RUZ (Mercury and its
YLD ¢ Hg comp%unds) - 002 - - 2007
2e | UEIE AT oS
7440-36-0 (Antimony and its compounds)
_op_c| ¥F0IE W 1 BAE
7429-90-5 E(Alumirjwkum and its compounds)
1314-62-1 | @RFRHILEE (Vanadium pentoxide)(£%, 8)
7553-56-2| R2E 3 R2EYE (lodine and iodides)
p.cl 9B W 2 9RIE (Indium and its
7440-74-6 compounds)
7440-31-5 | 74 91 1 992 (Tin and its compounds) msﬁi&ent _ _ 2003
77| NEZE W 2 oRtE
7440-67-7 (Zirconﬁum and its compounds)
0.004
7440-43-9| tEF B I 3RUE i
e Cd | (Cadmium and its compounds) - (:cerg'crtaié%y - - C 2010
7440-48-4| 2LE (Cobalt)(E7 8)
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A

—_ o [ =N |
CASHZ TWA STEL o | wony Ll
2287| (F2 BI) g% NE | mg | 2=
ppm mg/ m* ppm mg/m*
7440-47-3| 38 9 1 92
Y21 Cr (Chromium and its compounds)
EIAE] O 7 olotg
7440-33-7 O(_Tﬁngst_n gﬁdglts compounds)
108-24-7 | 24 2% (Acetic anhydride)
7664-39-3| 2922 (Hydrogen fluoride) _ 15 3 25 1998
143-33-9 | ARt LIEE (Sodium cyanide) — 1 — 5 skin 2008
151-50-8 | AIRtet L& (Potassium cyanide) — 1 — 5 skin 2008
7647-01-0| B2 (Hydrogen chloride) 5 8 10 15 1994
7697-37-2| WAt (Nitric acid) _ _ 1 26 2001
76-03-9 | E2|Z2ZOMEAt (Trichloroacetic acid) reco%)men _ _ 2004
dation
7664-93-9| L2t (Sulfuric acid) _ 0.05 _ 0.1 2012
7782-41-4| 22 (Fluorine) 1 158 2 3.16 1998
7726-95-6| 22 (Bromine) _
75-21-8 | AHjofEEl (Ethylene oxide) — — — — skin B 2012
7784-42-1| MAATE HIA (Arsine)
74-90-8 | AloKet 24 (Hydrogen cyanide) _ 1 _ 5 skin 2008
7782-50-5| &2 (Chlorine) _ _ 05 15 1998
10028-15-6| 2Z (ozone)
10102-44-0| o[22 (Nitrogen dioxide) 05 0.955 1 1.91 2014
7446-09-05| O|~Hat (Sulfur dioxide)
10102-43-9] LABPUA (Nitric oxide) 2 25 _ _ 2014
630-08-0 | UMRIEM (Carbon monoxide) _ _ _ _
75-44-5 | ZAH (Phosgene) 0.1 04 05 2 201
7803-51-2| AT (Phosphine) 0.1 014 02 028 1998
7783-06-04| Zta2 (Hydrogen sulfide)
L ]IEI() o] al 7 o
134-32-7 | (ozr nathhylamlne and its salts)
119-90-4 | CIOMLIAIE! 81 O H(Dianisidine and its salts)
C HIA|IC] QI 7 o
91-94-1 l(DEICENOI’lObeI’]ZIdII’]e and its salts)
7440-41-7| HIZE % O 9RUE
Y72 Be | (Beryllium and its compounds)
98-07-7 | HIxEZ|Z22I0|=(Benzotrichloride)
HIA 8 T 27550
7440-38-2 |(Arzenlc ar|1dr its inorganic compounds)
75-01-4 | @I (Vinyl chloride) — — — — 2002
65996-93-2| ZEf2I|A| 2|%E (Coal tar pitch volatiles)
7440-47-3| 38 7tg (Chromite ore processing) _ 2 _ _ 2004
13530-65-9] FE4+ Ot (Zinc chromate)
119-93-7 | o-E2¢l 9 7 & (o-Tolidine and its salts)
0.005
16812-54-7| E3LIHE (Nickel sulfides) _ (respirable C 2011
fraction)
0.01
(inhalable
fraction)
CnH2n+2 043 @Y OAE(LEY 29%)
(n>16) (Oil mist, mineral)
28 27 (Grain dusts)
242 271 (Mineral dusts)
M 27 (Cotton dusts)
Ligan 2 271 (Wood dusts) 2005
1332-21-4 | MH 271 (Asbestos dusts)
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3. Finland =2 7|&¥ (Sosiaali—ja terveysministerion asetus.
haitallisiksi tunnetuista pitoisuuksista: A7], 2016,12 22 AA])

Ceiling®te] ‘C’ #7]= E¥s] 9840] A= 20 73 =o] 3S(Some particularly
hazardous substances are marked as note in the column ‘ceiling value”) celing #t< o
= BAIsHA] g 'C =Rt #7139k

=)

jir(el]

T FYARGO] skinolgtal E7|EO] = AE &1
9L /1% HERT WA UL MEGHE Lo} she 2ol o) E/IeHNote the
column labeled “skin” of the substances the case where the risk can not be judged

solely by means of the air content.)

RUAN FY LEIE g
CAS TWA STEL  |Ceiling| =&
AgnE g5| IZE F= B ppm | mg/m* | ppm | ng/m’ o
U Gasoline 8006-61-9
SREI2Yhp|E Glutaraldehyde 111-30-8 0.1 042| C
8 -LtoElofal B -Naphthylamine 91-59-8
LIE2Z2MZI Nitroglycerin 55-63-0 0,01 0.1 002 | 02 skin
LIEZOE Nitromethane 75-52-5 20 51
L|E ZHI7HI Nitrobenzene 98-95-3 0,2 1 1 51 skin
p-LIEZO[Lz p-Nitroaniline 100-01-6 1 5.7 3 17 skin
p-LIERZ 228 p-Nitrochlorobenzene 100-00-5 1 3 skin
CILIEEZE2 Dinitrotoluene 25321-14-6 0.2 skin
N N-C|H[Eotz! N,N-Dimethylaniline 121-69-7 5 25 10 50 skin
p-CIHIZota| - OFZs Tl p-Dimethylaminoazobenzene 60-11-7
N,N-C|H[EIOFN EOtD|E N,N-Dimethyl Acetamide 127-19-5 10 36 20 72 skin
C|HE X E0|E Dimethylformamide 68-12-2 5 15 10 30 skin
ClofE ofE|= Diethyl ether 60-29-7 100 310 200 620
ClofEl=IER|of Diethylenetriamine 111-40-0 1 43 3 13 skin
14-CIZAt 1,4-Dioxane 123-91-1 10 36 40 150 skin
CIO[AREIHE Diisobutylketone 108-83-8 25 150 40 240
CIZ=2 20 Dichloromethane 75-09-2 100 350 250 880
o-CIZZZHIMI o-Dichlorobenzene 95-50-1 10 61 50 300 skin
12-CIZ220||E 1,2-Dichloroethane 107-06-2 1 4 5 20 skin
12-CIZ2 20|l 1,2-Dichloroethylene 540-59-0 200 800 250 1000
12-C[IZ=220 2T 1,2-Dichloropropane 78-87-5 10 46 20 92 skin
CIZ22E2Q =0Tt Dichlorofluoromethane 75-43-4 10 40 20 80
p-CIO|EZA[EIH p-dihydroxybenzene 123-31-9 05 2
OPHEL Magenta 569-61-9
HELs Methanol 67-56-1 200 270 250 330 skin
2-HIEAO||EHS 2-Methoxyethanol 109-86-4 05 16 skin
2-HIEA|Of|&] OfME{[0|E 2-Methoxyethyl acetate 110-49-6 0,5 25 skin
HE n-24 HE Methyl n-butyl ketone 591-78-6 5 21 10 42 skin
g n-ofl #H= Methyl-n-amyl ketone 110-43-0
HE o #HE Methyl ethyl ketone 78-93-3 100 | 300 skin
HE oARE HE Methyl isobutyl ketone 108-10-1 20 80 50 210
HEl 22e0|E Methyl chloride 74-87-3 50 100 75 160
HE Z22XE Methyl chloroform 71-55-6 100 550 200 1100
HEE HIA(T I O|2AAOHY|O|E) Methylene bis(pheny! isocyanate) 101-68-8
44 -HERI HIA(2-2 22012 4.4'-Methylene bis(2-chloroaniline) 101-14-4 0,01 on skin
o-HIEAZEHN L= o -Methylcyclohexanone 583-60-8 50 230 75 350 skin
HE 2R Methylcyclohexanol 25639-42-3 | 50 | 240 | 75 | 360
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CAS TWA STEL  |Ceiling| =&
AN 57| mae 92 87| ppm | o/ | ppm | mg/r =T
24 LAt Maleic anhydride 108-31-6 01 041 02 0.81 C
O DEME Phthalic anhydride 85-44-9 072
L Benzene 71-43-2 skin
#inEl 5l 3 o Benzidine and its salts 92-87-5
13-2E[C[ol 1,3-Butadiene 106-99-0 1 22
SEUIS Butyl Alcohol 50 150 75 230 skin
n-L2E2 n-Butanol 71-36-3
2-5EH2 2-Butanol 78-92-2
2-SEAOfELZ 2-Butoxyethanol 111-76-2 20 98 50 250 skin
2-SENOf|ELZ OFME|0|E 2-butoxyethanol acetate 112-07-2 20 130 50 330 skin
1-BEQ o=t 1-Bromopropane 106-94-5 10 50 50 250
2-BERozit 2-Bromopropane 75-26-3 1 5.1
BE9 K Methyl bromide 74-83-9 5 20 10 39 skin
HAZ2ZHE) of 2 bis(Chloromethyl) ether 542-88-1 0,001 | 0,005 | 0,003 | 0,014
NERIEAL Carbon tetrachloride 56-23-5 1 6.3 5 31 skin
AECIE £HIE Stoddard solvent 8052-41-3
AER Styrene 100-42-5 20 86 100 430
ANZ 2= Cyclohexanone 108-94-1 10 4 20 82 skin
NZEdN = Cyclohexanol 108-93-0 50 210 75 310
el Cyclohexane 110-82-7 100 350 250 875
AZ2 s Cyclohexene 110-83-8 300 | 1000 | 380 | 1300
otdgl 8l 1 FZA| Aniline and its homologues 62-53-3 05 19 1 39 skin
OMMIELIER! Acetonitrile 75-05-8 20 34 40 68 skin
OmIE Acetone 67-64-1
OMETo|= Acetaldehyde 75-07-0 25 46
oreztal Auramine 492-80-8
Of3ZZL|ER Acrylonitrile 107-13-1 2 44 4 88 skin
of=zloji|= Acrylamide 79-06-1 003 09 skin
2-0|ZA|0fEF2 2-Ethoxyethanol 110-80-5 2 75 skin
2-O|SA[Of & OIME|OIE 2-Ethoxyethyl acetate 111-15-9 2 11 skin
Of|%} Bl Ethyl benzene 100-41-4 50 220 200 880 skin
Ol|E! of32RI0|E Ethyl acrylate 140-88-5 5 21 10 42 skin
AZH ZEE Ethylene glycol 107-21-1 20 50 40 100 skin
OlIZE =21Z CILIER0IE Ethylene glycol dinitrate 628-96-6 003 | 02 0.1 06 skin
o= S225i0|=2l Ethylene chlorohydrin 107-07-3 1 33 skin
Oj|Eidtolal Ethyleneimine 151-56-4 05 0.89 skin
23-0|ZA-1-D2Tke 2,3-Epoxy-1-propanol 556-52-5 2 6,1 skin
ojmZz 2|2l Epichlorohydrin 106-89-8 05 19 skin
SES- Polychlorobiphenyls B2 05 15
54% & .
11097-69-1
LED} HiE Methyl iodide 74-88-4 2 12
OlA%Y uTFEZ Isobutyl alcohol 78-83-1
0|20 ONEJ0|E Isoamyl acetate 123-92-2
ojaor otH g Isoamy! alcohol 123-51-3
oAmzL UTFS Isopropy! alcohol 67-63-0
O[HRIER Carbon disulfide 75-15-0 5 15 skin
ZEI2 Coal tar 8007-45-2
1319-77-3(rixture),
EEES Cresol ggj‘ggjﬁm?g} s | 2| 10 | 45 skin
106-44-5(para)
1330-20-7(mixed)
33 Xylene Toaseoorhol 50 | 220 | 100 | 440 skin
106-42-3(para)
Z220Y oY oEH =2 Chloromethyl methyl ether 107-30-2
S22l Chlorobenzene 108-90-7 5 23 15 70 skin
2 8le Turpentine oil 8006-64-2 25 140 50 280 skin
112, 2-HERIZZ 20|t 1,1,2,2,-Tetrachloroethane 79-34-5 1 7 3 21 skin
HE2fs|c2Rat Tetrahydrofuran 109-99-9 50 150 100 | 300 skin
== Toluene 108-88-3 25 81 100 380 skin
E2QI-2 4-C|O|2A[OtA|0|E Tolune-2,4-Diisocyanate 584-84-9
EFU-2,6-C[O|AAO[H[0|E Toluen-2,6-diisocyanate 91-08-7
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CAS TWA STEL  |Ceiling| =&
AN 57| mae 92 87| ppm | o/ | ppm | mg/r =T
E2Z220{Et Trichloromethane 67-66-3 2 10 4 20 skin
112-E2|Z2 20t 1,1,2-Trichloroethane 79-00-5 10 55 20 110
E2|Z220fE: Trichloroethylene(TCE) 79-01-6 10 50 skin
123-E2|Z2=2020 1,2,3-Trichloropropane 96-18-4
32 20f| Ll Perchloroethylene 127-18-4
|z Phenol 108-95-2 2 8 4 16 skin
HEZZZ20z Pentachlorophenol 87-86-5 0,5 15 skin
HEAHd|IE Formaldehyde 50-00-0 03 0,37 1 1,2 C
p -DZIOQZE B -Propiolactone 57-57-8
o-LEfZL|LE2 o-Phthalodinitrile 91-15-6
m2|gl Pyridine 110-86-1 1 3 5 16 skin
AT CO|2A[OL0|E Hexamethylene diisocyanate 822-06-0
n-aiat n-Hexane 110-54-3 20 72 skin
n-uEt n-Heptane 142-82-5 300 | 1200 | 500 | 2100
gAr ClofEl Dimethyl sulfate 77-78-1 001 | 0052 skin
[ i=Al Hydrazine 302-01-2 001 | 0013 | 005 | 007 skin
22| Copper 7440-50-8 1
290 RRE Lead and its inorganic compounds 7439-92-1
LIH 9 O 27j0ols Nickel and its inorganic compounds | 7440-02-0 0.01
L Nickel, metal 7440-02-0 0.01
Nickel, compounds 0,01
LAtEEY Nickel carbonyl 13463-39-3 | 0,001 | 0,007 | 0,003 | 0,021
oA ) el Manganese and its inorganic compounds | 7439-96-5 0,2
a7+ AZEHEN ey Mang agr?'ysyynk'o‘pe“tad'ee”" 12079-65-1 01 03 skin
AU Tetramethy! lead ;85:991:% 0,075 0,23 skin
Lhofofed Zinc oxide 1314-13-2 2 10
opd Iron oxide 1309-37-1 5
il A Arsenic trioxide 1327-53-3
42 0l 7 oRtE Mercury and its compounds 7439-97-6 002 skin
QIEIZ Ol 1 oiotg Antimony and its compounds 7440-36-0
L20|5 5 1 oRtE Aluminium and its compounds 7429-90-5
QUDMHLEE Vanadium pentoxide 1314-62-1 0.02
QQCE 9l QQLUE lodine and iodides 7553-56-2 0.1 1.1 skin
QlE N 1 Rt Indium and its compounds 7440-74-6
M 8l 0 pRtE Tin and its compounds 7440-31-5 2
ANEIE O 0 IRUE Zirconium and its compounds 440-67-7 1
e 9 O oRE Cadmium and its compounds 7440-43-9 7 0,004 skin
FLE Cobalt 7440-48-4 0,02
3E 9 0 opRis Chromium and its compounds) 7440-47-3 0,005
SFALS (Ui e/ ol = Tungsten and its compounds 7440-33-7 5
Da ot Acetic_anhydride 108-24-7 5 21
2oL Hydrogen fluoride 7664-39-3 18 15 3 25 skin
AlRFRt LIEF Sodium cyanide 143-33-9
AlRret UF Potassium cyanide 151-50-8
Tt Hydrogen chloride 7647-01-0
A Nitric acid 7697-37-2 05 13 1 26
E2|Z2ZOMEA Trichloroacetic acid 76-03-9
gk Sulfuric acid 7664-93-9 0.05 0.1
=42 Fluorine 7782-41-4 0.1 0.16
= Bromine 7726-95-6 0.1 0.66
Aojoj| Ll Ethylene oxide 75-21-8 1 18
NAAY HY Arseenivety 7784-42-1
ARt} A2 Hydrogen cyanide 74-90-8 1 5 skin
RS Chlorine 7782-50-5 05 15
QE Ozone 10028-15-6 | 0,05 0.1 0.2 04
ONRPAUA Nitrogen dioxide 10102-44-0 1 19 2 38
AL Sulfur dioxide 7446-09-05
RALCIATAY Nitric oxide 10102-43-9 10 125
UNMDIERD Carbon monoxide 630-08-0 30 35 75 87
TROIQIARE HYOH, TRl L2 ILQl 2O =&7|F WelH | 15




CAS TWA STEL  |Ceiling| =%
ABAN 7| TRE g8 5| ppm | o/ | ppm | mg/r =T
IAH Phosgene 75-44-5 0,02 | 008 | 005 0.2 C
ZAD| Phosphine 7803-51-2 0,1 0.14 02 028
goen Hydrogen sulfide 7783-06-04
« -LfOgopl gl 7 o a -naphthylamine and its salts 134-32-7
CIOfLIAIEN gl O oA Dianisidine and its salts 119-90-4
CIZ22YAICI ol T & Dichlorobenzidine and its salts 91-94-1
HZE % 1 2 Beryllium and its compounds 7440-41-7 0,0001 0.0004
HIZAER|ZZ220|E Benzotrichloride 98-07-7 0.012 skin
HI2 5l 7 27| oporg Arsenic and its inorganic compounds| 7440-38-2 0,01
FoHd Vinyl Chloride 75-01-4
%ggﬁm%”g%g NETST=N Coal tar pitch volatiles 65996-93-2
3=d g Chromite ore processing 7440-47-3 05
JEN O Zinc chromates 13530-65-9
o-=2tl St I A o-Tolidine and its salts 119-93-7
YOILER Nickel sulfide 16812-54-7
04z 2 O|AE Qil mist, mineral 5
=z &1 Grain dusts 2
g=d 21 Mineral dusts
HEN Cotton dusts 1
A 27 Wood dusts
8Y B Welding hume
22 8 Glass fiber dusts 65997-17-3 ?
MH 27 Asbestos dusts 1332-21-4
16 | ZEAFHUTICE ARAE M3H QOHRIAE HUIH




4 =Y DFG (Deutsche Forschungsgemeinschaft, 5Y 5183 =& 7|&X

o The MAK value

The MAK value 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.

HFO A
o dl A

=
o o T

HI

1 : 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

019989 wWebd =49 RV = Qct. o] 9] List of MAK and BAT Valuesol|A] 1IIA1,
[TIA2, IIIBE AAHEHAE Zo| Categories 1, 2, 3 O & /WHEHA LM Category 42} 57} AEA
F7H=

Atgholut AdsEolA o] e ALE HW E4E52 Categories 1 E= 20 &7
™ MAK (maximum workplace concentration, FH&AZ&sE) E+= BAT(biological
tolerance value for occupational exposures, 294 =&9 AJ&E5H4 5]8X%]) gro] TFEHXA
A=t IAHGELARE JiEE HF+= Category 322 EREH 1 2oy IR tAMHEE]
QA=A 9 Aoout MAK Ei= BAT o] 3F3Eth. Category 49} 5% drobo] Az Ae =
=5 B71 A57t Q= 42 £ fvt A&H ol 4o doi= AdER] =&
(MAK E+= BATZDS A9ttt Category 40 £7H 42 HFHo 2 v9d54 714 9
o 283ttt Category 5= 3 S 2= A54 998 E45 Zvith

category 1 : QIZtollA EeltEZolr Ay 9ol & 7|9 ot 1= o= Qe B4, 9

ShA AtoflA A &3}t F WA Abolof BERE AT a2 RSt A7

4
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category 4 : H]F-H=/d(non-genotoxic) Z-&F4l0] 7P S5 fA=/G9 anrt A9
UENA] 3L MAK = BATHC] ¥EEe 225, ofd 235t A 2%
o] FHiet Aol A=A gtk o] ER= EHo|, dE =01, AlxFAY F
7}, MEAE (apoptosis) A Ei= AIZESIO] Bafiop 22 Fa37F 2849 S

Tofshs Thopet
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) rsh

4,
of o8 Z71dh o 9 EAL 75| AsiME T
71 EASAR] SF-A-RSBA T
category 5 1 TIAH K=l YA oA FAGS wi-F- Wot MAK E+= BAT gho] #
7] et JAE Yol SUE dF2 Ad S ACE dHE £E. 0
R 2804, §3-IE4% 31 Bl 7 S5 e Amo] wRt A Ho|
ojsf ST E .
25 49 5o RRE 2EES AREShe EX}J 730l digk ZYEFo] e ojof sh=t,
ol MAK E& BAT #2 2%z SiE 3¢ 49 ¥4 5771 7Fssh] wieelh
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Deutsche Forschungsgemeinschaft. List of MAK and BAT values 2017.
Wiley-VCH. 2017.
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MAK

2887 DFG %287l CAS No PLC | o | woryr
ppm mg/ m* i
THEE Gasolines 8006-61-9
S REIEYHS|E Glutaraldehyde 111-30-8 0.05 0.21 1(2) 4
8 -Ltmgopal 2-Naphthylamine 91-59-8 H 1
LIEZZ2 Mz Nitroglycerin 55-63-0 0.01 0.094 (1) H 3B
LIEZH|EH Nitromethane 75-52-5 H 3B
LIEZHIM Nitrobenzene 98-95-3 0.1 051 li(4) H 4
p-LIEZof2l p-Nitroaniline 100-01-6 H 3A
p-LIEZZZ22HIH p-Nitrochlorobenzene 100-00-5 H 3B
CLERERA Dinitrotoluene 25321-14-6 H 2
N,N-C|HEore! NNN-Dimethylaniline 121-69-7 5 25 I(2) H 3B
p-CIOIZota| O 7R eIl p-Dimethylaminoazobenzene 60-11-7
N,N-C|EH 2ot EoD| = N,N-Dimethylacetamide 127-19-5 5 18 11(2) H
CloglzEotn|e Dimethylformamide 68-12-2 5 15 1(2) H 4
CIOf|E! OfEf| 2 Diethyl ether 60-29-7 400 1200 I(1)
Cloj =iz ER (oI Diethylenetriamine 111-40-0
14-C|S)t 1,4-Dioxane 123-91-1 20 73 I(2) H 4
CO|ARERE Diisobutylketone 108-83-8
CIZ22MEt Dichloromethane 75-09-2 50 180 1(2) H 5
o-CIZZZHIMI o-Dichlorobenzene 95-50-1 10 61 I(2) H
1,2-CIZ220|Et 1,2-Dichloroethane 107-06-2 H 2
540-59-0(sym)
12-CIZ 2202 1,2-Dichloroethylene -2(cis), 200 800 1(2)
-5(trans)
12-CIZ22 D20t 1,2-Dichloropropane 78-87-5 3B
[IZ22E2 Q205 Dichlorofluoromethane 75-43-4 10 43 11(2)
p-CIG|ESA[EHIH p-dihydroxybenzene 123-31-9 H 2
OpIE} Magenta 569-61-9
Ok Methanol 67-56-1 200 270 1(4) H
2-HISA[0l|EHS 2-Methoxyethanol 109-86-4 1 32 11(8) H
2-HIEAO|E OFMIEIOIE 2-Methoxyethy! acetate 110-49-6 1 49 11(8) H
HE n-28 #HE Methyl n-butyl ketone 591-78-6 5 21 1(8) H
HE n-ofY #H= Methyl n-amyl ketone 110-43-0
HE ofg! #HE Methyl ethyl ketone 78-93-3 200 600 I(1) H
HE O|ARE! HE Methy! isobutyl ketone 108-10-1 20 83 1(2) H
HE S220|E Methyl chloride 74-87-3 50 100 11(2) H 3B
HE S22XE Methyl chloroform 71-55-6 200 1100 (1) H
IS BIA(HY O|RA[OH|OIE) Methylene bis(phenyl isocyanate) 101-68-8 0.05 I(1) H 4
44 -HE: HIA(2-22 20[L2)) 4 4'-Methylene bis(2-chloroaniline)]  101-14-4 H 2
o-HENS 2= o-Methylcyclohexanone 583-60-8
HEANZEHARE Methylcyclohexanol 25639-42-3
el [l Maleic anhydride 108-31-6 002 0.081 I(1)
S OEME Phthalic anhydride 85-44-9
Sl Benzene 71-43-2 H 1
HIAIT 8l 3 o Benzidine and its salts 92-87-5 H 1
1,3-2EfCel 1,3-Butadien 106-99-0 1
n-£&H n-Butanol 71-36-3 100 310 I(1)
2-5Et2 2-Butanol 78-92-2
2-2ENOfELE 2-Butoxyethanol 1M11-76-2 10 49 I(2) H
2-HEA0E! OfME[OE 2-Butoxyethyl acetate 112-07-2 10 66 1(2) H 4
|-Bznozit 1-Bromopropane 106-94-5 H 2
2-BEnozmt 2-Bromopropane 75-26-3
HED HiE Methyl bromide 74-83-9 1 39 I(2) 3B
HIA(ZZZ0E) ofH2 bis(Chloromethyl) ether 542-88-1 1
AHTIERN Carbon tetrachloride 56-23-5 05 32 11(2) H 4
AELIE SHIE Stoddard solvent 8052-41-3
AE[E Styrene 100-42-5 20 86 I(2) 5
NS 2= Cyclohexanon 108-94-1 H 3B
AZ2HN = Cyclohexanol 108-93-0 H
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MAK

22a7| DFG %2 87| CAS No PLC | BT | wory
ppm mg/ m* i
AZ28lAt Cyclohexane 110-82-7 200 700 11(4)
A Cyclohexene 110-83-8
opdgl 8l 1 F&A| Aniline and its homologues 62-53-3 2 77 11(2) H 4
OfM|EL|EZ Acetonitrile 75-05-8 10 17 11(2) H
OtM|E Acetone 67-64-1 500 1200 1(2)
OMEQHS|E Acetaldehyde 75-07-0 50 91 I(1) 5
orezfal Auramine 242625_?207__82 H 2
OfFRUZLIEY Acrylonitrile 107-13-1 H 2
or3zom|= Acrylamide 79-06-1 H 2
2-0|EA0f|EtS 2-Ethoxyethanol 110-80-5 2 75 11(8) H
2-OlIEAO|E) OfMH[OIE 2-Ethoxyethyl acetate 111-15-9 2 11 11(8) H
Off! &7l Ethyl benzene 100-41-4 20 88 11(2) H 4
Ofl&! Of=0|E Ethyl acrylate 140-88-5 2 83 1(2) H
ozl 2212 Ethylene glycol 107-21-1 10 26 I2) | H
OfElall Z2|F CILIE0IE Ethylene glycol dinitrate 628-96-6 0.01 0.063 11(1) H
o3 SZ2olER Ethylene chlorohydrin 107-07-3 1 33 M1(1) H
ofailofal Ethylenimine 151-56-4 H 2
23-0|EA-1-T2TH2 2.3-Epoxy-1-propanol 556-52-5 H 2
ojmZz=s|=El Epichlorohydrin 106-89-8 H 2
42% B
ST Polychlorobiphenyls I | oos | %5 | we | H 4
11097-69-1 ' '
QT HE Methyl iodide 74-88-4 H 2
O|ARE ATZ Isobutyl alcohol 78-83-1 100 310 I(1)
O|2201 OfMIEJO|E Isoamyl acetate 123-92-2 20 270 1
o|Aof AFZ Isoamy! alcohol 123-51-3 20 73 1(2)
ATD2L AFL Isopropy! alcohol 67-63-0 200 500 11(2)
O[2DIEIN Carbon disulfide 75-15-0 5 16 11(2) H
=Ef2 Coal tar 8007-45-2
1319-77-3ixture),
35 Cresol gg:gg:zgg{é@; H 3A
106-44-5(para)
1330-20-7(mixed),
21 Xylene 985_‘3487_‘3%;332? 100 a0 | 12 | H
106-42-3(para)
Sz2HE MY ofE2 Chloromethyl methyl ether 107-30-2 1
SZ 247 Chlorobenzene 108-90-7 5 23 11(2)
Hi2Ele Turpentine oil 8006-64-2 5 28 11(2) H
1,1,2,2-EHEEIZZ20||Et 1,1,2,2-Tetrachloroethane 79-34-5 1 70 11(2) H 3B
EERfS|E 22t Tetrahydrofuran 109-99-9 50 150 1(2) H 4
=2 Toluene 108-88-3 50 190 1(4) H
ERU-2 4-C|O|QA[OHH|0|E Toluene-2,4-diisocyanate 584-84-9 3A
=291-2,6-C[0|2A[OHH[0]E Toluene-2,6-diisocyanate 91-08-7 3A
EZ|IZZ2HEt Trichloromethane 67-66-3 05 25 11(2) H 4
1,1,2-E2|Z220jEt 1,1,2-Trichloroethane 79-00-5 10 55 11(2) H 3B
E2|Z2 20| Trichloroethylene(TCE) 79-01-6 H 1
123-E2|222o2T 1,2,3-Trichloropropane 96-18-4 H 2
HZZ 202 Perchloroethylene 127-18-4 10 69 11(2) H 3B
M= Phenol 108-95-2 H 3B
HEIZ 2 20l Pentachlorophenol 87-86-5 H 2
TEQM[B|E Formaldehyde 50-00-0 03 037 1(2) 4
p -DZOQZE B -Propiolactone 57-57-8 H 2
o-OEHZC|LIER o-Phthalodinitrile 91-15-6
o2l Pyridine 110-86-1 H 3B
GUATHIEL C|O|A[OHAIO|E Hexamethylene diisocyanate 822-06-0 0.005 0.035 I(1)
n-sliat n-Hexane 110-54-3 50 180 11(8)
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MAK s
=287 DFG ¥&H7| CAS No PLC SA dror*
ppm mg/ m* Ely
n-eEk n-Heptane 142-82-5 500 2100 I(1)
gk ClE Dimethy! sulfate 77-78-1 H 2
s|E2 Hydrazine 302-01-2 H 2
2| Copper 7440-50-8 0.01 1(2)
Lo o g7eRte tgfndp and its inorganic 7439-92-1 2
LA ol O 27|319tg, Nickel and its inorganic compounds,| 7440-02-0 .
L 7t2E Nickel carbonyl
Lo [ =V Q’(‘)ar?%gﬂﬁfj‘: and its inorganic 7439-96-5 002 1i(8)
AL Tetraalkyl lead 78-00-2 0.05 1I(2) H
Lhefored Zinc oxide
1309-37-1;
AR Iron oxide 1133??:2?__5;; 3B
1345-25-1
7440-38-2:
Metallic
At Arsenic trioxide arsenic H 1
1327-53-3'Ars
enic trioxide
L0 8l 1 pjtg Mercury and its compounds 7439-97-6 0.02 11(8) H 3B
QIEIZ Ol 1 ot Antimony and its compounds 7440-36-0 2
L20|5 5 1 oRiE Aluminum and its compounds 7429-90-5 4
QMBI Vanadium pentoxide 1314-62-1
QQC 9l QOLUIE lodine and iodides 7553-56-2 H
QlE N O BRiE Indium and its compounds 7440-74-6
TV U e el Tin and its compounds 7440-31-5
23 3 3 IR Zirconium and its compounds 7440-67-7 1 I(1)
FIEE 9 O RIE Cadmium and its compounds 7440-43-9 H 1
TLE Cobalt 7440-48-4 H 2
3= gl O 3RE Chromium and its compounds 7440-47-3 H 1
FAE gl O SRk Tungsten and its compounds 7440-33-7
A Acetic anhydride 108-24-7 0.1 042 I(2)
i Hydrogen fluoride 7664-39-3 1 083 I(2)
Aot LIES Sodium cyanide 143-33-9 38 (1) H
Aokt UE Potassium cyanide 151-50-8 50 [Q)] H
Hotpn Hydrogen chloride 7647-01-0 2 30 1(2)
A Nitric acid 7697-37-2
E2|Z 2RO EN Trichloroacetic acid 76-03-9 02 14 I(1)
it Sulfuric acid 7664-93-9 0.1 I(1) 4
A Fluorine 7782-41-4
= Bromine 7726-95-6
Letof Ethylene oxide 75-21-8 H 2
SRS Arsine 7784-42-1
Aot} 24 Hydrogen cyanide 74-90-8 19 2.1 1(2) H
LI Chlorine 7782-50-5 05 15 I(1)
= Ozone 10028-15-6 3B
O FRPAA Nitrogen dioxide 10102-44-0 05 095 I(1) 3B
Ojprorgr Sulfur dioxide 7446-09-5 1 27 I(1)
QAP Nitric oxide 10102-43-9 05 063 1(2)
LRIDIERR Carbon monoxide 630-08-0 30 35 1(2)
ay| Phosgene 75-44-5 0.1 0.41 1(2)
oAl Phosphine 7803-51-2 0.1 014 I(2)
Yoppn Hydrogen sulfide 7783-06-4 5 71 1(2)
a -LIOEol ol 7 A a -naphthylamine and its salts 134-32-7
ClOL|AlE! 8 T & Dianisidine and its salts 119-90-4 2
CIZ22HAICl gl O & Dichlorobenzidine and its salts 91-94-1 H 2
HEE X I ods Beryllium and its compounds 7440-41-7 1
#HIZERIZZ2l0|E Benzotrichloride 98-07-7 H 2
B2 513 27jpietE Arsenic and its inorganic compounds| 7440-38-2 H 1
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MAK

2287 DFG ¥2H7| CAS No T2 wory
ng/m* aT
FoHd Vinyl chloride 75-01-4 1
%E;%I%g%_é A299) Coal tar pitch volatiles 65996-93-2
3=Y e Chromite ore processing 7440-47-3 1
3= ofd Zinc chromates 13530-65-9
ol = I - ! o-Tolidine and its salts 119-93-7 2
UDHL[HZ Nickel sulfides 16812-54-7 1
0|HZ Y DAE(HEY 29%) Qil mist, mineral
=2 = Grain dusts
g24 21 Mineral dusts
Palal Cotton dusts 15
S 27 Wood dusts 3B
8Y B Welding fume
22 He Glass fiber dusts 65997-17-3
b Al Asbestos dusts 1332-21-4 1
L3
s
INE AT
71
MY
AR
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5. 94& k% 7|$E (OEL ¥ ACL)
2017-2018 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/n’, 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 #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.

¢. Substance whose OEL is set based on non-caninogenic health effects; see III.

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/n’, 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.

OBHOIR} DHAL OEL ms unk TH7

G asmy B (28 32 27D Act oo | | 85 | ¥ | Be
8006-61-9 | 7t42! (Gasoline) 100b 300b 2B ‘85
111-30-8 SZEF2AGBIE (Glutaraldehyde) 0.03* 1 1 ‘06
91-59-8 B -LIEEOMI (3 -Naphthylamine)
55-63-0 LIEZZ2|MZ! (Nitroglycerin) 0.05* 0.46* S '86
75-52-5 LIEZH|EF (Nitromethane)
98-95-3 LIEZHIM (Nitrobenzene) 1 5 S 2B ‘88
100-01-6 | p-LIEZOt2I (p-Nitroaniline) - 3 S '95
100-00-5 | p-LIE2Z228#MH (p-Nitrochlorobenzene) 0.6 mg/m’ 0.1 064 S '89
25321-14-6 | CILIEZEEA (Dinitrotoluene)
121-69-7 | NN-C|HEor=21 (N N-Dimethylaniline) 5 25 S ‘93
60-11-7 p-C|HIEOM0[LOFREIA (p-Dimethylaminoazobenzene)
127-19-5 NN-CIHEoIEOHIE (NN-Dimethylacetamide) 10 36 S 90
68-12-2 ClHEZ20t0|E (Dimethylformamide) 10 ppm 10 30 S 2B '74
60-29-7 | Clo=! ofEl2 (Diethyl ether) 400 ppm 400 1200 (97)
111-40-0 CloEl#Ez(ofl (Diethylenetriamine)
123-91-1 1,4-C|242t (1.4-Dioxane) 10 ppm 1 36 S 2B 15
108-83-8 | Llojag&AHE (Diisobutylketone)
75-09-2 CIZ220%t (Dichloromethane) 50 ppm 188* 3118* S 2A '99
95-50-1 o-CIZZ 2 (o-Dichlorobenzene) 25 ppm 25 150 '94
106-46-7 | (F1)P-CIZ2=28M (P-Dichlorobenzene) 10 60 2B '98
107-06-2 | 1,2-CIZ2=20fEt (1,2-Dichloroethane) 10 ppm 10 40 2B ‘84
540-59-0
(%%/tr:;)n—s(cis), 1,2-CIZ220J& (1,2-Dichloroethylene) 150 ppm 150 590 '70
78-87-5 1,2-CI22 2221 (1 2-Dichloropropane) 1 46 1 2 13
75-43-4 CIZ22E222HE (Dichlorofluoromethane)
123-31-9 | p-LIOIEEAMA (p-dihydroxybenzene)
569-61-9 | OMMIE} (Magenta)
67-56-1 HELZ (Methanol) 200 ppm 200 260 S '63
109-86-4 | 2-MIEA|0||EkE (2-Methoxyethanol) 0.1 ppm 0.1 0.31 S '09
110-49-6 | 2-HISA|0Z OMEJO|E (2-Methoxyethyl acetate) 0.1 048 S '09
591-78-6 | HE n-24 AE (Methyl n-butyl ketone) 5 ppm 5 20 S '84
110-43-0 | & n-of HE (Methyl n-amyl ketone)
78-93-3 | Mg ofgl AE (Methyl ethyl ketone) 200 ppm 200 590 '64
108-10-1 | & O|ARE! H=E (Methyl isobutyl ketone) 20 ppm 50 200 2B '84
74-87-3 | &l Z&220|E (Methyl chloride) 50 100 '84
71-55-6 g 22212 (Methyl chloroform) 200ppm 200 1100 74

TROHQIAME TUYH, TRl [HE =Uiel FHel =27IF d2IE | 23



QBfjoIRt TN OEL me uat T
CAS No NEAY BT (QE B2 B) ACL opm | s | 84 | ¥R g me| =
ER=I H[A(HY O4A[OIL0[E :
101-68-8 | (EI\/\LetF!ﬂEerileE big(pfiernj/ll |isc)JC\/anate)) B 005 ! 3
CHER HA(D S22 20Lig] 5 ,
101-14-4 4'%4,21!—EI\/|\_ethlﬂ(ezneEb§isE(2t?hl_léroani|ine)) 0.005 mg/m - 0.005 S | 2A 02
583-60-8 |0 -HENZZ9AE (0 -Methylcyclohexanone)
(81) Methylcyclohexanone 50 ppm 50 230 S '87
25639-42-3 | HIEI\Z 29k (Methylcyclohexanol) 50 ppm 50 230 '80
108-31-6 |24 2t (Maleic anhydride) o 0% 2| 2] (19
85-44-9 24 TEME (Phthalic anhydride) 0.33* 2" 1 ‘98
Reference value corresponding to an
individual excess lifetime risk of cancer
individual
. excess, Referenc Method of year of
71-43-2 HIMl (Benzene) 1 ppm I|feft|me risk | e value estimation estimation
of cancer
03| 1ppm | AVoRES RV o7
10-4 0.1 ppm
92-87-5 #IA|IC 21 3 A (Benzidine and its salts)
106-99-0 | 1,3-FEC| (13-Butadiene)
71-36-3 n-2E€k2 (n-Butanol) 25 ppm 50* 150* S ‘87
78-92-2 2-2EE2 (2-Butanol) 100 ppm 100 300 ‘87
20" 97* 17
111-76-2 | 2-2SA0IEHS (2-Butoxyethanol) 25ppm * Occupational Exposure Limit-Ceiling; exposure
concentration must be kept below with level.
112-07-2 | 2-2EA[0f|&! OfME0|E(2-Butoxyethyl acetate)
106-94-5 | 1-E2RI2T (1-Bromopropane) 05 25 2Bt 12
75-26-3 2-H2RIO2T (2-Bromopropane) 1 5 S '99
74-83-9 BE29 oEl (Methyl bromide) 1 ppm 1 389 S '03
542-88-1 |HIA(Z2EMHE) |2 (bis(Chloromethyl) ether
56-23-5 | MARIEM (Carbon tetrachloride) 5 ppm 5 31 S 2B 91
8052-41-3 | AECIE SHIE (Stoddard solvent)
100-42-5 | AE[E (Styrene) 20 ppm 20 85 S 2B ‘99
108-94-1 | AZ2%Al= (Cyclohexanone) 20 ppm 25 100 '70
108-93-0 | AMZ2%At= (Cyclohexanol) 25 ppm 25 102 ‘70
110-82-7 | AZ2%4t (Cyclohexane) 150 520 '70
110-83-8 | AMZE2%Al (Cyclohexene)
62-53-3 | ofdal ol 1 FZA (Aniline and its homologues) 1 38 S 1] '88
75-05-8 OIM|ELIEZ (Acetonitrile)
67-64-1 OfMIE (Acetone) 500 ppm 200 470 ‘72
75-07-0 OFMEYTISIE (Acetaldehyde) 50" 90* 2B '90
492-80-8 | ofe2td! (Auramine)
107-13-1 | ot3&=ZL|ER (Acrylonitrile) 2 ppm 2 43 S | 2Ay '88
79-06-1 or32oti|E (Acrylamide) 0.1 mg/m’ - 0.1 S 2A 2] 04
110-80-5 | 2-OfEA0)E2 (2-Ethoxyethanol) 5 ppm 5 18 S '85
111-15-9 | 2-0|SA[0f|E! OMMEJO|E (2-Ethoxyethyl acetate) 5 ppm 5 27 S 85
100-41-4 | of&! #IAl (Ethyl benzene) 20ppm 50 217 2B ‘01
140-88-5 | Of&l Oof3UHO|E (Ethyl acrylate)
107-21-1 | o2&l 22|12 (Ethylene glycol)
628-96-6 | O&lall 22| CILIEZO|E (Ethylene glycol dinitrate) 0.05 ppm 0.05 031 S '86
107-07-3 | ofEkail 222|=21 (Ethylene chlorohydrin)
151-56-4 | of&l&lojdl (Ethyleneimine) 0.05 ppm 05 0.88 S 2B ('90)
556-52-5 | 23-0|ZA|-1-Z2Tks (2 3-Epoxy-1-propanol)
106-89-8 | ofm|Z2&3|E&! (Epichlorohydrin)
42% BN
2 wa 1 | @AM (Polychiorobiphenyls) 001 no/ni
11097-69-1
74-88-4 | 22ER HE (Methyl iodide) 2ppm
78-83-1 O|AHEl oITFS (Isobutyl alcohol) 50 ppm 50 150 ‘87
123-92-2 | 0120 OIMEIOIE (1s0amyl acetate) 50 ppm | o | 92 08
123-51-3 | 0|20ty AAE (Isoamyl alcohol) 100 ppm 100 360 '66
67-63-0 ojam=zul oAg (Isopropyl alcohol) 200 ppm 400" 980* ‘87
75-15-0 OZDIEI (Carbon disulfide) 1 ppm 1 313 S 15

24 | ZENHPUCH ARAY M3 ROAAME HYYH




OEL

QufjoInt maAl o L 7y
CAS No asmy Bl (28 g 27D ACL opm | m/m Bl e rmil
8007-45-2 | ZEt2 (Coal tar) ar e
1319-77-3
(mixture),
95-48-7(ortho)| 22IZ (Cresol) 5 ppm 5 22 S '86
08-39-4(meta)
106-44-5(para)
1330-20-7
(mixed),
95-47-6(ortho)| 3AE (Xylene) 50 ppm 50 217 01
8-38-3(meta),
106-42-3(para)
107-30-2 | 2==20E! HE! o2 (Chloromethyl methyl ether) - - 2A ‘92
108-90-7 | 2224IM (Chlorobenzene) 10 ppm 10 46 ‘93
8006-64-2 | E2{HI] (Turpentine) 50 280 1 91
79-34-5 11,2, 2-HEZZZ20f|Et (11,2, 2-Tetrachloroethane) 1 ppm 1 6.9 S 2B ‘84
109-99-9 |HIE2[S|ER2EZ (Tetrahydrofuran) 50 ppm 50 148 S| 15
108-88-3 | E22 (Toluene) 20 ppm 50 188 S (13)
584-84-9 | £2%iI-2 4-C|0|2AOIH|O|E (Tolune-2,4-Diisocyanate)
91-08-7 E200-2 6-L|OIAAOHOE (Toluen-2 6-diisocyanate)
(HD)ERUCIo|AOHOIE (Tolune-Diisocyanate) 0.005 ppm 8%8? %?431;5 2B [ 12| 92
67-66-3 E2IZ220Et (Trichloromethane) 3 ppm 3 14.7 S 2B '05
79-00-5 1,1,2-E2|2220jEF (1,1,2-Trichloroethane) 10 55 S ('78)
79-01-6 E2IZ220E& (Trichloroethylene(TCE)) 10 ppm 25 135 Ty 1] "5
96-18-4 1,23-E2|222 X2 (12 3-Trichloropropane)
127-18-4 | HZ2=20|&l (Perchloroethylene) 25 ppm pending | pending | S 2B ‘72
108-95-2 | M= (Phenol) 5 19 S '78
87-86-5 HEIZZ 20| (Pentachlorophenol) 05 mg/m’ - 05 S ('89)
50-00-0 | E22GOIE (Formaldehyde) 0.1 ppm A LA 24 | 2 | 1] o7
57-57-8 | B -LR2I|Q2E (B -Propiolactone) 05 ppm
91-15-6 o-IEIZC|LIEE (o-Phthalodinitrile) 001 mg/m’ 0.01 S ‘09
110-86-1 m2|2l (Pyridine)
822-06-0 | WAER! COPMPIPE (Hexamethylene diisocyanate) 0.005 0034 1 '95
110-54-3 n-@at (n-Hexane) 40 ppm 40 140 S '85
142-82-5 | n-AEF (n-Heptane) 200 820 ‘88
77-78-1 gt CIHE (Dimethyl sulfate) 0.1 ppm 0.1 052 S | 2Aw '80
302-01-2 | dl=2fl (Hydrazine) 01 0% 1 s | 28 1] o8
Joa 202 721 (Coppen(27, DIAE, B)
;jg?g@ﬁ)] £F 5l 3 F7RRIE (Lead and its inorganic compounds) 0.05 mg/m® - 0.03 2B 16
7440-02-0 | LR 5! O 7RIS (Nickel and its inorganic conpounds) 0.1 mg/m? - 1 2B 2 |1 al
13463-39-3 | LIA722L(T) (Nickel carbonyl) 0.001 mg/m 0.001 0.007 '66
-06- oFt gl 7 07 UH:' 5 \
ng\gg ??\AnS (O Langan_ese |agrid its inorganic_compounds) 0.2 mg/m 0.2 08
78-00-2 | ALY (Tetraalkyl lead)
1314-13-2 | ARlott (Zinc oxide)(EF B)
1309-37-1 | MoPd (Iron oxide)(&27, B
1327-53-3 | AAIOH|A (Arsenic trioxide)
A e |42 % 2 28 (Mercury and its compounds) | 0025 mo/r - 0025 98
7440-36-0 | QFE|Z 51 1 QP‘; (Antimony and its compounds)| 0.1 mg/m’ - 0.1 (13)
7429-90-5 | ¥20|5 % 1 BE(Aluminum and its compounds)
1314-62-1 QﬁﬁitHrLrg ( anadium pentoxide)(27, ) 0.03 mg/m’ - 0.05 2B ‘03
7533-56-2 | R2E 3l Q2CEUE (lodine and iodides) 0.1 1 2 | 68
7440-74-6 | Qg Y 1 9= (Indium and its compounds) 2A 07
7440-31-5 | &M 8l 7 27|99 (Tin and its compounds)
7440-67-7 | A28 9 3 9RIE (Zrconium and its compounds)
éﬁ%%&f IEE % I 2RFE (Cadmium and its Compounds)| 0.05 mg/m - 0.05 Ty '76
7440-48-4 | ILE (Cobalt)(£7 8) 0.02mg/ m’ - 0.05 2B 1 1 ‘92
;jﬁ%—“{rg 32 gl J 3E (Chromium and its compounds) | 0.05 mg/m 2 |1 ‘89
7440-33-7 | GAH oI 1 919kg (Tungsten and its compounds)
FROIQIAKE HYOH, Ol LIE FLQ 2O =&7|F WelH | 25



QoI oA OEL 02 | oy | BT |
CAS No AR B (2 92 BI)) ACL ppm | n/m | B4 | FEC[qg[ms| BE
108-24-7 | 24 &4t (Acetic anhydride) 5* 21* '90
7664-39-3 | 22242 (Hydrogen fluoride) 05 ppm 3* 257 ‘00
143-33-9 | A2k} LIEE (Sodium cyanide) 3 mg/m’ - 5* S 01
151-50-8 | Aloret L& (Potassium cyanide) 3 mg/n? - 5* S 01
7647-01-0 | Hop22 (Hydrogen chloride) 2* 30* "14
7697-37-2 | XAk (Nitric acid) 2 52 ‘82
76-03-9 E2|Z2ZO0MEA (Trichloroacetic acid)
7664-93-9 | &t (Sulfuric acid) - 1 ‘00
7782-41-4 | 22 (Fluorine)
7726-95-6 | & (Bromine) 0.1 0.65 ‘64
75-21-8 | Atsjoflelil (Ethylene oxide) 1 ppm 1 18 1y 2| 0
7784-42-1 | 4448t BI2 (Arsine) o | 293¢ 92
74-90-8 AlRgF 24 (Hydrogen cyanide) 3 ppm 5 55 S '90
7782-50-5 | E2 (Chlorine) 0.5 ppm 0.5* 15* S ‘99
10028-15-6 | 2Z (ozone) 0.1 02 '63
10102-44-0 | o[ tebH4 (Nitrogen dioxide) pending 61
7446-09-5 | o[k (Sulfur dioxide) pending 61
10102-43-9 | YA (Nitric oxide)
630-08-0 | YLIERY (Carbon monoxide) 50 57 Al
75-44-5 | ZAH (Phosgene) 01 04 '69
7803-51-2 | ZAT (Phosphine) 03* 042* '98
7783-06-4 | ZoI42 (Hydrogen sulfide) T ppm 5 7 01
134-32-7 | -LtEEO[I 81 7 & (¢ -naphthylamine and its salts)
119-90-4 | C[ofLIAIEl 9 O & (Dianisidine and its salts)
91-94-1 CiZz24R[El 9 3 A (Dichlorobenzidine and its salts)
Jaoe 47 | WiE 9 1 ek (Beryllum and its compounds)| 0,001 no/m - 0002 wo| 1] 2] 63
98-07-7 HIZE2IZZ2[0|E (Benzotrichloride) 0.05 ppm
Reference value corresponding to an
individual excess lifetime risk of cancer
individual Ref Method of ¢
_3g.o |HI2 %3 R7eRE s lifetime risk | valuo | estimation | edfimation
7440-38-2 (Arzenic and its inorganic compounds) 0.003 mg/m of cancer
10-3 3 ug/m Averirsag%w Belgfive ‘00
10-4 03 pg/m’
Reference value corresponding to an
individual excess lifetime risk of cancer
individual
i q[xcess. Y Refelrence Metthoq[ of tear ‘E’jf
-01- i 1 | imme ri V. Imation Imation
75-01-4 ot (Vinyl Chloride) 2 ppm of Cancer aue estimatio estimatio
10-3 15ppm Averlrglge relatlve 17
10-4 0.15ppm
_gz_o| ZEI2IA] FLE(ZIA MZT E= FEUR)
65996-93-2| = (Coal tar pitch volatiles)
7440-47-3 | 328 k5 (Chromite ore processing) g;jgg
13530-65-9 | =22t OfA (Zinc chromates)
119-93-7 |o-E2|t! ¥ 2 H(o-Tolidine and its salts)
16812-54-7 | ZoHL[AZ2 (Nickel sulfides)
CnH2n+2(n=16)| DIH|ZH @ DIAE(L2A 22) (Oil mist, mineral) - 3 i 77
Reference value corresponding to an
individual excess lifetime risk of cancer
individual
_excess.  |Reference| Method of ear of
5 ;um o] A lifetime risk value estimation estimation
1332-21-4 | M® 271 (Asbestos dusts) HOEHT of cancer
i 10-3 0.15 Average relative '00
fibers/ml risk’ model
0.015
10-4 fibers/ml
26 | ZEAUYMCH ARAA H3A QojoI HUo|




6. O]+ 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 drilling 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 garnetting. 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 Z-2.

Footnote(3) See Table Z-3

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 ppm 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.

Footnote(c) Footnote(c) This standard applies to any operations or sectors for which the
exposures limit in the Chromium (VI) standard, Sec. 19101026, is stayed or is
otherwise not in effect.

[62 FR 42018, August 4, 1997] as amended [82 FR 2735, January 9, 2017]

FROIAIANE TUYol, Tl [HE =Uiel el =&7IF g2’ | 27



TABLE Z-3 Mineral Dusts

Substance mppcf? mg/ m’
Silica:
Crystalline . .
Quartz (Respirable) . . .. ... ... .. .. %Si022+550 /;?O;giém
30 mg/m’
Quartz (Total Dust) . ... .......... | ... . ... %Si0+2
CristobalitelUse 4 the value calculated from the count or
mass formulae for quartz.
TridymitelUse % the value calculated from the formulae for
quartz.
Amorphous, including natural diatomaceous earth 20 %S?OOZM
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%SiO,.... | ... ..., 2.4 mg/m*
Respirable fraction greater than 5%Si0... | ... ... M
%Si0;+2
Inert or Nuisance Dust:
Respirable fraction ... ......... ..., 15 5 mg/m’
Total dust .. ................... 50 15 mg/m’

Note - Conversion factors - mppcf X 35.3 = million 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 Al 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 90
25 75
35 50
50 . 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 24 mg/m* in the table for coal dust is 45 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: 81 FR 16861, March 25, 2016: 81
FR 60272-60273, September 1, 2016]



1910 Subpart Z - Toxicand Hazardous Substances

Table Z-1 Table Z-2 1910.1003
CAS 8-hour TWA
AlBR[A unless otherwise acceptable =
(OSHA PEL H7) e roted) skin| $wa acggﬁﬁgb | i peed) |
ppm(a)(1) | my/m3)(b)(1) =g A|CH7|7H
783! (Gasoline) 8006-61-9 - -
SFEEYYBIE (Glutaraldehyde) 111-30-8 - -
B -LIEZomI (8 -Naphthylamine) 91-59-8 - - o
LIE2Z2MZ (Nitroglycerin) 55-63-0 (©)0.2 (Q)2 X
LIEZHEF (Nitromethane) 75-52-5 100 250
LIEZ2#HH (Nitrobenzene) 98-95-3 1 5 X
p-LIEZOIIZ! (p-Nitroaniline) 100-01-6 1 6 X
p-LIEEZ228i(p-Nitrochlorobenzen) 100-00-5 1 X
CILIEREZO (Dinitrotoluene) 25321-14-6 15 X
NN-C|HEordzl (NN-Dimethylaniline) 121-69-7 5 25 X
-C EIOHD Lo _7‘Y_|?1_|7§ﬂ
P (plnjll)?mre‘lhyl.raminoazobenzene) 60-11-7 } B ©
_C|HIEIOMNIEOID|E
N’,(\IN,I\EllD?mreﬂhylggetamide) 127-19-5 10 35 X
CIHEZZ0M|E (Dimethylformamide) | 68-12-2 10 30
Cloj&! o2 (Diethyl ether) 60-29-7 400 1200
ClojelEz|olal (Diethylenetriamine) | 111-40-0 - - X
1,4-CI8AH (1.4-Dioxane) 123-91-1 100 360 X
Clo|2REHE (Diisobutylketone) 108-83-8 50 290
CI2Z220¢Et (Dichloromethane) 75-09-2 | 25 125(STEL) (2)
o-LIZ2&HMl (o-Dichlorobenzene) 95-50-1 (©)50 (C)300 X
12-CI2220f& (1,2-Dichloroethane) 107-06-2 (2) 50 ppm | 100 ppm | 200 ppm| 5 mh h ay 3 hs
12-CIZ220f%ll (1,2-Dichloroethylene) 540-59-0 200 790
1,2-CIZ2 20211 2-Dichloropropane) | 78-87-5 75 350
HEEE-L] E
l?&i%&%ﬂ%ﬂ[ﬁuoromethane) /5-43-4 1000 4200
p-CIO|EEAIMI (p-dihydroxybenzene) 123-31-9 2
OpMIEF (Magenta) 569-61-9 - -
HEHE (Methanol) 67-56-1 200 260 X
2-HEA0fEHE (2-Methoxyethanol) 109-86-4 25 80 X
~HEAOf|E! OtME{O|E
’ ﬁzlelé)jclhon;gltglyll acetate) 110-49-6 25 120 X
HE n-28 HE (Methyl n-butyl ketone) | 591-78-6 100 410 X
e n-ofd A= (Methyl n-amyl ketone) | 110-43-0 100 465
tiE ofe HE (Methyl ethyl ketone) | 78-93-3 200 590
HE! o=l AHE (Methyl isobutyl ketone) 108-10-1 100 410
tgl 2220|E (Methyl chloride) 74-87-3 (2) 100 ppm | 200 ppm | 300 pom| 5 nis hay 3 hs
HiE 2221= (Methyl chloroform) 71-55-6 350 1900
Ef2ll H|A(TL O2AA[OH|0|E
EHI(E/\/TethlyTérﬂfbisl(phlenry1|| ilso)cyanate)) 101-68-8 | (C)0.02 (©0.2
44V-D1!Ee‘a\ﬂ HIQ(Z-SEEOFE'EJ) . 101-14-4 _ _
(44-Methylene bis(2-chloroaniline))
o -HENEE9NE=(o -Methylcyclohexanone) | 583-60-8 100 460
HEWZ 29 (Methylcyclohexanol) | 25639-42-3 100 470
24 wRfat (Maleic anhydride) 108-31-6 0.25 1
24 OEMKPhthalic anhydride) 85-44-9 2 12
#IMl (Benzene) 71-43-2 X | 70 ppm | 25 ppm |50 ppm| 10 minutes
HIA|Cl ol 1 o (Benzidine and its salts) | 92-87-5 - - X o
1,3-EEIC|oN (1,3-butadiene) 106-99-0 | 1, 5(STEL)
n-2&2(n-Butanol) 71-36-3 100 300 X
2-EEk3(2-Butanol) 78-92-2 150 450
2-REAOELE (2-Butoxyethanol) 11-76-2 50 240 X
-HEN|ofEl ofA|Efo|E
’ (TZ:‘BLlel)iyettpwl;ll elacetate) 112-07-2 - -
1-E23 021 (1-Bromopropane) 106-94-5 - - X
2-82RH 2T (2-Bromopropane) 75-26-3 - -
229 HE (Methyl bromide) 74-83-9 (0)20 ()80 X

1) above the acceptable ceiling concentration the acceptable ceiling concentration for an 8-hr shift
2) 4-Nitrobiphenyl, etc. 1910.1003

TROHQIAME TUHOH; Tl LE =Ll F¢o

LE7IE ERIR

29



1910 Subpart Z - Toxicand Hazardous Substances

Table Z-1 Table z-2 1910.1003
CAS 8-hour TWA
AlBR[A unless otherwise acceptable =
(OSHA PEL H7) . skin| $wk acggﬁﬁgb e maximum peak | 38,
ppm(a)(1) | my/m3)(b)(1) =g A|CH7|7H
HIA(Z El [SE
b(Chioramethy) cther 542-88-1 | 0001 0
NERIEM (Carbon tetrachloride) 56-23-5 (2) X | 10 ppm | 25 ppm | 200 ppm| 5mn inay 3 s
AECIE SHIE (Stoddard solvent) 8052-41-3 500 2900
2E[R (Styrene) 100-42-5 (2) X | 100 ppm | 200 ppm | 600 pom| 5 i inay 3frs
ANZ29At= (Cyclohexanone) 108-94-1 50 200 X
NZ2%A = (Cyclohexanol) 108-93-0 50 200 X
NZZ3M (Cyclohexane) 110-82-7 300 1050
A2 (Cyclohexene) 110-83-8 300 1015
ofLIlZ| Ol 7 EXA
r(EAIT'liIiylfle aﬁdﬂigls homologues) 62-53-3 > 19
OMMIELIEZ (Acetonitrile) 75-05-8 40 70
OfMIE (Acetone) 67-64-1 1000 2400
OMEYHISIE (Acetaldehyde) 75-07-0 200 360
or2HI (Auramine) 492-80-8 - -
of3=LIER (Acrylonitrile) 107-13-1 2, (010 X
Of3ZOH|E (Acrylamide) 79-06-1 03 X
2-O|EA0EF2 (2-Ethoxyethanol) 110-80-5 200 740 X
_OJ|EA|OJ|E! OIMIE||OIE
’ ﬁzletwcl)iye‘rtgly?l alc_etate) 1M1-15-9 100 >40 X
Ol Ml (Ethyl benzene) 100-41-4 100 435
o2l of3ZR0|E (Ethyl acrylate) 140-88-5 25 100 X
O€lall 222 (Ethylene glycol) 107-21-1 - -
El2l 22|2 CIL|EZ0|E
0“iEElt_hyEIerllz gllylcglﬂdilatrate) 628-96-6 (€02 (1
ofgldl 2220|E2k(Ethylene chlorohydrin) | 107-07-3 5 16 X
ofEl&lolal (Ethyleneimine) 151-56-4 05 X o)
_O|EA|-1-O 20}
ZvﬁzﬂngOLy_%%panol) 556-52-5| 50 150
ofjuZ220|=2! (Epichlorohydrin) 106-89-8 5 19
%t(ifzfam(léa'i()%lychloroblphenyls) 53469-21-9 1
CIATIH|T|L! i _AO-
E.(54f%| 1c|§igPolychloroblphenyls) 1109? 69 05
22CE3 HE (Methyl iodide) 74-88-4 5 28
O|ARE! ATS (Isobutyl alcohol) 78-83-1 100 300
0|20t OFMEJO|E (Isomyl acetate) 123-92-2 100 525
oj2orl o3& (Isomyl alcohol) 123-51-3 100 360
o|am=dl oAg (Isopropyl alcohol) 67-63-0 400 980
O|&3IEtA (Carbon disulfide) 75-15-0 (2) X 120 ppm |30 ppm | 100 ppom| 30 minutes,
ZEI2 (Coal tar) 8007-45-2 0.2
3HZ (Cresol) 1319-77-3 5 22 X
321 (Xylene) 1330-20-7 100 435
= El HE OlE2
E(Ecihﬂreoﬂleﬁh;1|l 1rlnethy| ether) 107-30-2 - - o
Z228M (Chlorobenzene) 108-90-7 75 350
Ell2i€12 (Turpentine oil) 8006-64-2 100 560
-HEZIZ E}
1'1(%12,2,;l—_Terteraicﬁlcglrzethane) 79-34-5 > 3 X
EIE2R|S2 22t (Tetrahydrofuran) 109-99-9 200 590
=22 (Toluene) 108-88-3 (2) X 1200 ppm | 300 ppm | 500ppm| 10 minutes
E20il-) 4-C|0|2A[O}[0|E
e d-disocyenate) 584-84-9| (0002 | (€014
E20i-) 6_C|0|~A[OfL[0|E
E(TTIBIuzé6ne—|2,|6—d|iigoﬂql/anate) 91-08-7 } )
E2|222HEF (Trichloromethane) 67-66-3 (C)s0 (€)240
11,2-ER[Z220fEt (11, 2-Trichloroethane) | 79-00-5 10 45 X
E2Z220|E (Trichloroethylene(TCE)) | 79-01-6 (2) 100 ppm | 200 ppm | 300 pom| 5 mis inay 2 hs
_EZI= fag=hi
1'2(113,2,3—lTEri%ﬁorfplFopane) 96-18-4 >0 300
M2 2 20|l (Perchloroethylene) 127-18-4 (2) 100 ppm | 200 ppm | 300 ppm| 5 nirs inay 3 hrs
Hz (Phenol) 108-95-2 5 19 X
HEIZ22M= (Pentachlorophenol) 87-86-5 05 X

30 | ZEAFHPUCH ARAIY M3 ROAAME HYYoH
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1910 Subpart Z - Toxicand Hazardous Substances

Table z-1 Table z-2 1910.1003
CAS 8-hour TWA
: acceptable
ARANET| (unless ctntfgj?rmse Skin| 8M |acceptable el peak 135
(OSHA PEL E7l) (S TWA | celling HiorzA|
ppm(a)(1) | mg/m(3)(b)(1) = A|Ch717
HEYG[6|E (Formaldehyde) 50-00-0 | 075, 2(STEL)
B -Z20Q2E (B -Propiolactone) 57-57-8 05 e}
I2|21 (Pyridine) 110-86-1 5 15
UNTHER C|O|A[OHH01E 06— _ -
(He;amethylene diisocyanate) 822-06-0
n-At (n-Hexane) 110-54-3 500 1800 X
n-2Ek (n-Heptane) 142-82-5 500 2000
gt CHE (Dimethy! sulfate) 77-78-1 1 5 X
O|E2R (Hydrazine) 302-01-2 1 13 X
2| (Copper)(27%, DIAE, §) 7440-50-8 1
2| (Coppe Fume (as Cu)r) 7440-50-8 0.1
o3 RIRE -97- °3
(Lead and its inorganic compounds) 7439-92-1 50 ug/m'3)
LB %0 R7jeeE
(ENlckeI and its inorganic compounds) 7440-02-0 !
LAt 1 o2 e
(Nickel, soluble compounds (as Ni) 7440-02-0 !
L[ Ft224 (Nickel carbonyl) 13463-39-3| 0,001 0007
Yo 3 TR -96-
o(I\/\anganese and its inorganic compounds) 7439-96-5 (€5
st 1 ordE 7439-96-5 ()5
(Manganese fume (as Mn)
NYLE (Tetraalkyl lead) 78-00-2 0.075 X
44 (Tetramethyl lead (as Pb) 75-74-1 0.075 X
ARJoIA (Zinc oxide)(27, B) 1314-13-2 5
ARIOIA(ET) (Respirable fraction) 1314-13-2 5
ARIOIRA(ET) (Total dust) 1314-13-2 15
AR (Iron oxide)(E7, ) 1309-37-1 10
AWML (Arsenic trioxide) 1327-53-3 - -
S 90 oRiE o7 5
(Mgrcury and its compounds) 7439-97-6 (2) 0.1 mg/m
2231 1 9= (Mercury (vapor) (as Hg) | 7439-97-6 (2) o1my/m
2t 3 oI 07 5 s
ey (o) dkyl compoures (s Hg) | 7439976 (2) 001 no/m’| 004 1o/
QE[Z S T BYE ey
(Antimony and its compounds) 7440-36-0 05
U20lg 9 2 oRIE _an-
(AIumw?um and its compounds) 7429-90-5 15
or;g‘lﬁ_zf i grmg on.
E(Alumrlvm Meta (as Al) Respirable fraction) 7429-90-5 5
QRMILEE (Vanadium pentoxide(27 ) | 1314-62-1 (C)05
QUIBILIE(RY 9 B) -62-
(Vanadium Fume (as V,0s) 1314-62-1 (€)1
QQC 8l QRCEYIE(Jodine and iodides) 7553-56-2 (©)0.1 (N
AE N I BUE 7
(Indium and its compounds) 7440-74-6 0.1
M 91 1 9RER(Tin and its compounds) 7440-31-5 2
7 (Tin, organic compounds (as Sn) 7440-31-5 0.1 X
N23g 9 3 oieE 7.
(Zirconium and its compounds) 7440-67-7 >
EE W I RIS ey
(Cadﬁwium and its compounds) 7440-43-9
FIERD 7 9RE (Cadmium fume?) 7440-43-9 ar mym’| 03 my/m’
e I SRIE (Cadmium dust®) 7440-43-9 02 my/m*| 06 mgy/m’

3) 50 ug/mf ; Maximum permissible limit (in ug/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.

5) 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

o Table Z-1 Table Z-2 19101003
CAS 8-hour TWA
BT (unless otherwise .| 8AIZH lacceptable m:;iﬁgéatz)lgak 133
(OSHA PEL E7)) noted) Skin| Twa | celing worgny
ppm(a)(1) | mg/m(3)(b)(1) = A|ch7I7¢

THE (Cobalt)(ET, B) 7440-48-4 0l
SR el

?Ch?omiurtw aEnd its compounds) 7440-47-3 !
ﬂ%hﬂrronjqai%%(%romm acid and 7440-47-3 1 Img/ 1077
323 1 3ot i
o L e
EENESR-E i

oo st oium (1) 7440-47-3 05
3= 3 2R4E (Chromium (V1) 7440-47-3 5 ug/n’
EIAEI I T oot
O(Tungsten zgndgits compounds) 7440-33-7 i )
22 A4 (Acetic anhydride) 108-24-7 5 20
202 (Hydrogen fluoride) 7664-39-3 (2) X | 3pom
AR} LIEE (Sodium cyanide) 143-33-9 - -
Aokt UE (Potassium cyanide) 151-50-8 - -
Fota2 (Hydrogen chloride) 7647-01-0 (C) 5 (C) 7
A (Nitric acid) 7697-37-2 Q) 2 (C) 5
E2|Z220MEA (Trichloroacetic acid) 76-03-9 - -
At (Sulfuric acid) 7664-93-9 1
=2 (Fluorine) 7782-41-4 0.1 02
HE (Bromine) 7726-95-6 0.1 0.7

1, S(excursion
Atotofleldil (Ethylene oxide) 75-21-8 | limit for 15
minutes)

NAAYE H[R (Arsine) 7784-42-1 0.05 0.2
Aokt 22 (Hydrogen Cyanide) 74-90-8 10 1 X
@2 (Chlorine) 7782-50-5 Q) 1 Q) 3
QZ (ozone) 10028-15-6 0.1 02
opreplA (Nitrogen dioxide) 10102-44-0 (Q) 5 (©) 9
o[k (Sulfur Dioxide) 7446-09-5 5 13
UMRIAA (Nitrogen monoxide) 10102-43-9 25 30
UARIERA (Carbon Monoxide) 630-08-0 50 55
ZAH (Phosgene) 75-44-5 0.1 04
ZAI (Phosphine) 7803-51-2 03 04
Zotan (Hydrogen sulfide) 7783-06-04 (2) 20 ppm | 50 ppm| 10 mins?)

_LtoElolal ol 7 &
((Ia —rtgpitky_/la?niae and its salts) 134-32-7 ) ) ©
CIOfLIAE! Bl T H(Dianisidine and its salts) | 119-90-4 - -
REEENEE=K!

l?DEiiIBrgBeﬁziaing and its salts) 91-94-1 - - X ©
HiZE % I S 7440-41-7 2m | 5uym’ | 25um3| 30 minutes,

(Beryllium and its compounds) ‘
#HIZEZ|Z22/0|E (Benzotrichloride) 98-07-7 - -
B2 5L O R7RREE s

|(Arsxenic and| itrs iﬁorganic compounds) 7440-38-2 10ug/m
HR (Arsenic, organic compounds (as As) 7440-38-2 05
Fot|E (Vinyl chloride) 75-01-4 15(STEL) X
ZEf20A| 2|UE(Coal tar pitch volatiles) | 65996-93-2 02
3E% 7t5 (Chromite ore processing) | 7440-47-3 - a&F-18 M2
& ofA (Zinc chromates) 13530-65-9 - -
0-E2[t! % T H(o-Tolidine and its salts) 119-93-7 - -

Coke oven emissions 15009/ m’
ZOl A2 (Nickel sulfide) 16812-54-7 - -
ojY[2F ool gIAE(ZFEAM o0l

"B mit e B012-95- g
2% 27 (Grain dusts) 10
H2 B (Mineral dusts) TABLE Z-3 Mineral Dusts

6) This standard applies to any operations or sectors for which the exposures limit in the Chromium
(VD) standard, Sec. 1910.1026, is stayed or is otherwise not in effect.
7) 10 mins. once only if no other meas. exp. occurs.




1910 Subpart Z - Toxicand Hazardous Substances

Table Z-1 Table Z-2 1910.1003
CAS 8-hour TWA
NERNET| (unless otherwise | 8AI7H |acceptable m:fﬁ%atggak 135
(OSHA PEL E7|) noted) Skin| Twa | celling ot
ppm(a)(1) | m/m(3)(b)(1) s A|Ch717
™ 27 (Cotton dusts) ZAAIE 8) 1
=M 271 (Wood dusts) - -9
24 8 (Welding fume) - z
{2| M9 (Glass fiber dusts) 65997-17-3 - -10)
M S2731 (Asbestos dusts) 1) 1332-21-4| 0.1fiber/cm’ |1fiber/cm’ 12)
L2 OSHAQ| 22 BI87IZ(PEL) HZ&
UE - -
HelgArd THRGATRT
ey - -
7|Qt Z Z
Aol - -
ol - -
gfo|3 2y 50 2ft|ut HIHE A
7. 0= NIOSH =% 7|&% (REL)
[NIOSH. NIOSH Pocket Guide to Chemical Hazards. 2018]
RUAN FY REL STEL o
ARRAET|(NIOSH REL HE E7) oA : | g4 | EER
=7 MNT o ppm mg/m ppm mg/m
R Gasoline 8006-61-9 - - potentia carcnogen
SFE2YHPIE Glutaraldehyde 111-30-8 Co02 cosg
B -LZElofal 8 -Naphthylamine 91-59-8 - - potential carcnogen
LIE2Z2MZI Nitroglycerin 55-63-0 0.1 skin
LIEZH|E Nitromethane 75-52-5
LIEZHI7 Nitrobenzene 98-95-3 1 5 skin
p-LIEZOLI2! p-Nitoroaniline 100-01-6 3 skin
p-LIEZSZ28IH p-Nitrochlorobenzene 100-00-5 potential cardnogen
ClLEZE2A Dinitrotoluene 25321-14-6 15 skin | potentid cardnogen
N N-C|HEofLlz! NN-Dimethylaniline 121-69-7 5 25 10 50 skin
p-CIHIZIOH| L OFZR tHIl p-Dimethylaminoazobenzene|  60-11-7 potential cardnogen
N N-C|HEotMEotn|E N,N-Dimethylacetamide 127-19-5 10 35 skin
ClHEZEot|E Dimethylformamide 68-12-2 10 30 skin
ClofE ofEl2 Diethyl ether 60-29-7
C|oj|iRIE2[0fal Diethylenetriamine 111-40-0 1 4 skin
14-Cleqt 14-Dioxane 123-91-1 | C 1(30&) | C 36(30%) potential cardnogen
CIO|AREHE Diisobutylketone 108-83-8 | 25(10A[7H | 150(10M[7H
CI2220gt Dichloromethane 75-09-2 potentid carcnogen
o-CIZZ =8l o-Dichlorobenzene 95-50-1 C 50 C 300
(MO)P-CIZZ2HH - 100-46-7
12-CI2220||E 1,2-Dichloroethane 107-06-2 1 4 2 8 potentia carcnogen

8) 200 ug/ma(lint—free respirable cotton dust)(in yarn manufacturing and cotton washing operations)§
500 ug/m'(int-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)

A

9) Hx AA gl FEY EX HeolEY 7g £41 7|20l 28
10) 3% AA gle. FEH 24 HolEY 7| B4 7= &
11) 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.
12) 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.)

TROHAIAME TUHOH; Tl LE =Ll FHO

LE7IE SRR |

33




RUiAA BY

REL

STEL

CAS ax| e
AZAMEI|(NIOSH REL R H7|) ppm | mg/m | ppm | mg/m | ST
12-CI2220)ER 1.2-Dichloroethylene 2025%m | 200 | 790
12-CIZ22 020 1,2-Dichloropropane 78-87-5 potentid carcinogen
CI222E2=0E Dichloromonofluoromethane|  75-43-4 10 40
p-CIG|EZA|EHIH p-dihydroxybenzene 123-31-9 C 2(15%8)
OfHE} Magenta 569-61-9
OEte Methanol 67-56-1 200 260 250 325 skin
2-HIEAOf B 2-Methoxyethanol 109-86-4 0.1 03 skin
2-HISA0f & OFMIE|OIE 2-Methoxyethyl acetate 110-49-6 0.1 05 skin
HE n-22 #HE Methyl n-butyl ketone 591-78-6 | 1(10AI7H) | 4(10A[7H
HIE n-ofl #HE Methyl n-amyl ketone 110-43-0 100 465
oiE o A= Methyl ethyl ketone 78-93-3 200 590 300 885
HiE O|A%E HE Methyl isobutyl ketone 108-10-1 50 205 75 300
HE S=z20|= Methy! chloride 74-87-3 potential cardnogen
oY SE2RF Methyl chloroform 71-55-6 C 350 | C 1900
o2 A O|2AA[OHIO|E)| Methylene bis(phenyl isocyanate)|  101-68-8 0.005 005 | 0020(10%) | 0.2(10&)
4.4 -Hf==i HIA(2-S 220121 44-Methylere bis2-clloroaniine)]  101-14-4 0003 skin | potentidl cardnogen
o -HIEASZHA L= o -Methylcyclohexanone 583-60-8 50 230 75 345 | skin
HIEA 229N Methylcyclohexanol 25639-42-3 50 235
=t A Maleic anhydride 108-31-6 0.25 1
Sa OEWA Phthalic anhydride 85-44-9 1 6
il Benzene 71-43-2 0.1 1 potential carcnogen
BRI ol 0 A Benzidine and its salts 92-87-5 potential cardnogen
1,3-REfCIQl 1,3-Butadiene 106-99-0 potential carcnogen
n-2E2 n-Butanol 71-36-3 50 150 skin
2-HEts 2-Butanol 78-92-2 100 305 150 455
2-S2EANOfELZ 2-Butylethanol 111-76-2 5 24 skin
2-SENO|ELZ OFM|E|O|E 2-Butoxyethanol acetate | 112-07-2 5 33
|-HEno=it 1-Bromopropane 106-94-5
2-BEROz0 2-Bromopropane 75-26-3
8E° HE Methyl bromide 74-83-9 potential cardnogen
HA(ZZ20E) ofE2 bis(Chloromethyl) ether 542-88-1 potentid cacnogen
MNHZIEAL Carbon tetrachloride 56-23-5 2(60F) | 126(60F) potential cardnogen
AECIE SHIE Stoddard solvent 8052-41-3 350 1800
AE[l Styrene 100-42-5 50 215 100 425
NS 2N = Cyclohexanone 108-94-1 25 100 skin
NS 2N = Cyclohexanol 108-93-0 50 200 skin
NS 2SN Cyclohexane 110-82-7 300 1050
AZZ2EM Cyclohexene 110-83-8 300 1015
Ofdgl 9l T EZA Aniline and its homologues| 62-53-3 potential cardnogen
OMMIELIEZ Acetonitrile 75-05-8 20 34
OtMIE Acetone 67-64-1 250 590
OMMEULS|= Acetaldehyde 75-07-0 potential carcinogen
ozl Auramine 492-80-8
ofFz=ZLIER Acrylonitrile 107-13-1 1 10 skin | potential cardnogen
ot3=oH|= Acrylamide 79-06-1 003 skin | potentidl cardnogen
2-0ZA0fEF2 2-Ethoxyethanol 110-80-5 05 1.8 skin
2-0j|SA|Of[ &} OFME{O|E 2-Ethoxyethyl acetate 111-15-9 05 2.7 skin
OffE Il Ethyl benzene 100-41-4 100 435 125 545
Ol of32kE0|E Ethyl acrylate 140-88-5 potentia cacnogen
ofgd =EI= Ethylene glycol 107-21-1
o =213 CILIESI0IE Ethylene glycol dinitrate 628-96-6 0.1 skin
ol ZEEv|cal Ethylene chlorohydrin 107-07-3 C1 3 skin
ofZiaio)! Ethyleneimine 151-56-4 C2 16.2 potential carcnogen
2,3-01ZA-1-D2Tks 2,3-Epoxy-1-propanol 556-52-5 25 75
ojmZ2z=2s|=2 Epichlorohydrin 106-89-8 potential carcnogen
. i . 534639—(%1/\—9
AL Egﬂ%wz Eﬁoﬁ ﬂgg 1(14029/;—6D9f )1 0.001 potential carcdnogen
(54% @2
QLY HY Methyl iodide 74-88-4 2 10 skin | potentidl cardnogen
O|AREl 4TS Isobutyl alcohol 78-83-1 50 150
0|20 OFN|E[0|E Isoamyl acetate 123-92-2 100 525
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RUiAA BY REL STEL oe
CAS s A
ARAMBETI(NIOSH REL ¥2 E7|) ppm mg/ m° ppm mg/m | BT
o|20HY A2 Isoamyl alcohol 123-51-3 100 360 125 450
oAmZLl AAZ Isopropy! alcohol 67-63-0 400 980 500 1225
O[HRIEM Carbon disulfide 75-15-0 1 3 10 30 skin
=E2 Coal tar 8007-45-2 01 potentia cacnogen
FHE Cresol 1(%5@32{3)%
o-32% o-Cresol 95-48-7 23 10
m-3E m-Cresol 108-39-4 23 10
p-22IZ p-Cresol 106-44-5 23 10
S Xylene ke ggi 7| 100 435 150 | 655
o-3/Md 0-Xylene 95-47-6 100 435 150 655
m-3/AE m-Xylene 108-38-3 100 435 150 655
p-IAJE p-Xylene 106-42-3 100 435 150 655
SZZHE WY ofE|2 Chloromethyl methyl ether| 107-30-2 potential cardnogen
S22 Chlorobenzene 108-90-7 d
Efli|8I Turpentine ail 8006-64-2 100 560
11,2, 2-HE2ZZ Z0|Et 1,1,2,2-Tetrachloroethane 79-34-5 1 7 skin | potentd aaogn ¢
HEZS|IE2Rat Tetrahydrofuran 109-99-9 200 590 250 735
=& Toluene 108-88-3 100 375 150 560
=F-2,4-L[0|2A[OH0]E Toluene-24-diisocyanate | 584-84-9 potential cardnogen
E200-26-C[O|MOIO|E | Toluene-2,6-diisocyanate | 91-08-7
E2IZS220T Trichloromethane 67-66-3 2 978 potential cardnogen
112-E2|Z2 20| 1,1,2-Trichloroethane 79-00-5 10 45 skin | potentid cardnogen ¢
Ez|Z 220 Trichloroethylene(TCE) 79-01-6 potentd cadopen ¢
1,23-E2|Z22T 2Tt 1,2,3-Trichloropropane 96-18-4 10 60 skin | potentidl cardnogen
22 20{ 2/ Perchloroethylene 127-18-4 potential cardnogen
e Phenol 108-95-2 | 5C 1S | 19 CEUl5E) skin
HEZ22s Pentachlorophenol 87-86-5 05 skin
HESULHo|E Formaldehyde 50-00-0  |a0i C QK153) potential cardnogen
f -D2I|Q2= B -Propiolactone 57-57-8 potential cardnogen
o-DERC|L|ED o-Phthalodinitrile oy
m-ZEr2C|LER m-Phthalodinitrile 626-17-5 5
oj2|cl Pyridine 110-86-1 5 15
GUINH| IR C|O|2A[OFH|0|E Hexamethylene diisocyanate| 822-06-0 | 0.005 0035 | Coo03) | C 010(105)
n-GA n-Hexane 110-54-3 50 180
n-SEk n-Heptane 142-82-5 85 350 C 440(158) | C 1800(158)
g CiHg Dimethyl sulfate 77-78-1 01 05 skin | potentidl cardnogen
slE2 Hydrazine 302-01-2 | COO32M7h | C 04\ potentid carcinogen
F2|(27, OAE, 8) Copper 7440-50-8 1
Copper fume (as Cu) 1317-38-0 0.1
el O 2RRg Eg%ﬂpgagdgs inorganic 75-74-1 0075 ki
Tetraethyl lead (as Pb) 78-00-2 0075 skin
L o 3 erjure ke igfbgjy;”gsgag:)c componds| 7440-02-0 | - 0015 potentid cacogen
LY 728y Nickel carbonyl 13463-39-3 | 0001 0.007 potential carcnogen
Macggrsggzﬁdasnd its inorganic | 7439_96.5 1 3
o7 o 1 erjsiee oy (o iy | 12079-65-1 01 skin
Manganese tetroxide (as Mn)| 1317-35-7
M%mgaﬁgsgotaigrtggésl%s M | 12108-13-3 02 skin
AN Tetraalkyl lead 78-00-2 0.075 skin
Zinc stearate 557-05-1 10tota) 15resp)
AlolA(7, B) Zinc oxide 1314-13-2 0 C ED 10
mEe B 58
Zinc chloride fume 7646-85-7 1 2
QFE|E 81 T olotg Antimony and its compounds| 7440-36-0 05
UR0IF N 2 o= Aluminum and its compounds| 7429-90-5 12&2;;;"))’
QMRMILIE(EY, B) Vanadium pentoxide 1314-62-1 CO0H(158)
FRONQIARE HYOH, TR0l L2 ILQl FHO| =£7|% e’ | 35



RUiAA BY

REL

STEL

cAs on | wu
AZAMEI|(NIOSH REL R H7|) ppm | mg/m | ppm | mg/m | ST
Methyl iodide 74-83-4 2 10 skin | potentidl cardnogen
C gl Cot2
995 5 2esiE lodine and iodides 7553-56-2 | C 01 1
AF X I oRlE Indium and its compounds)| 7440-74-6 0.1
3 ofors Tin and its compounds 7440-31-5 2
K = Tin(IV) oxide (as Sn) 18282-10-5 2
ANEFE O O oRkE Zirconium and its compounds| 7440-67-7 5 10
JEg o 7 gore Cadmiym and its compounds| 7440-43-9 potenﬁal carcinogen
Cadmium fume (as Cd) 1306-19-0 potential carcnogen
FuE(Enl B) Cobalt 7440-48-4 0.05
- Cobalt hydrocarbonyl (as Co)| 16842-03-8 0.1
5=z o 7 gors Chromium and its compounds| 7440-47-3 05
- 18540-29-9
YA B T Diols Tungsten and its compounds| 7440-33-7 5 10
24 2k Acetic_anhydride 108-24-7 Cc5 20
20180 Hydrogen fluoride 7664-39-3 | Ysed | %55y’
AowY LIER Sodium cyanide 143-33-9 | ok | Cs08)
Aokt T8 Potassium cyanide 151-50-8 | Gok) |C 5(102)
Fopn Hydrogen chloride 7647-01-0 () c7
A Nitric acid 7697-37-2 2 5 4 10
E2|ZZEOMEM Trichloroacetic acid 76-03-9 1 7
ot Sulfuric acid 7664-93-9 1
=22 Fluorine 7782-41-4 0.1 0.2
== Bromine 7726-95-6 0.1 0.7 0.3 2
Arto R Ethylene oxide 75-21-8 é%ac) 0'1(?'0&)9 potentid carcnogen
MLATE HD Arsine 7784-42-1 C(%%O)Z potential carcnogen
Aot AR Hydrogen cyanide 74-90-8 47 5 skin
BN Chlorine 7782-50-5 | G | 145(158)
°F Ozone 10028-15-6 C0.1 0.2
O[ARIAA Nitrogen dioxide 10102-44-0 1 18
O Foret Sulfur dioxide 7446-09-5 2 5 5 13
UMD Nitric oxide 10102-43-9 25 30
TN Carbon monoxide 630-08-0 | 55 & |40, 229
IAH Phosgene 75-44-5 0‘1('15%()12 0'4(1’15%?‘8
oA Phosphine 7803-51-2 03 04 1 1
gopen Hydrogen sulfide 7783-06-4 | Cl0(108) | C 15(10%)
a -LIZEMI gl 7 oA a -naphthylamine and its salts| 134-32-7 potentid carcnogen
ClofLAlEl 58 o Dianisidine and its salts 119-90-4 potentd Earonogen
CIZ22HAIC 51 0 & Dichlorobenzidine and its salts|  91-94-1 potential carcnogen
HIZE o T ol Beryllium and its compounds| 7440-41-7 0.0005 potential cardnogen
HIZEE|ZS2E[0|E Benzotrichloride 98-07-7
=) o Arsenic and its inorganic e C 0002 : .
HA 9 1 27] opte compounds 7440-38-2 (15) potential carcinogen
FofH|d Vinyl chloride 75-01-4 potential cardnogen
=2 keg|=13=I
H N AP EL szeo) | Coal tar pitch volatiles | 65996-93-2 01 potenta cargnogen
=Y 7HE Chromite ore processing 7440-47-3 05 C
3EA oA Zinc chromates 13530-65-9
o-=ctl 8 1 A o-Tolidine and its salts 119-93-7 %682)2 skin | Potentd Earonogeﬂ
2of LHue Nickel sulfides 16812-54-7
o @Y OAEREY 2%) | Oil mist, mineral 8012-95-1 5 10
== &1 Grain dusts
oAl R Mineral dusts 7631-86-9 6
o=0 T Siicg, aystdline (as respiable dust)] 14808-60-7 0.05 potential cardnogen
ME 27 Asbestos dusts 1332-21-4 potentid carchogen
36 | ZEAHUTIC ARAY M3 |OKQANE HUIOH




8. U= ACGIH k=& 7|&%

[ACGIH. Documentation of the TLVs and BEls with Other Worldwide Occupational
Exposure Values. 2018]

gofoint oy

° CAS TWA | STEL | g |%t| W
2287 H2ETI(ACGIH) (ng/m) | (ng/mf) B | =
UE Gasoline 8006-61-9 | 300p™3) | 500p A3 | 1990
SREFEEYHS|IE Glutaraldehyde 111-30-8 C 0.05p A4 11998
B -LtEEorl 8 -Naphthylamine 91-59-8 A1 | 1979
LIEEZZ2ME Nitroglycerin (NG) 55-63-0 0.05p 0 1980
LIERDE Nitromethane 75-52-5 20p A3 | 1997
LIEZHIM Nitrobenzene 98-95-3 Ip o | A3 ] 1992
p-LIEZOotl2! p-Nitroaniline 100-01-6 3 o | A4 1992
p-LIERZZZHIH p-Nitrochlorobenzene 100-00-5 0.1p o | A3 ] 1985
ClLIEZEZA Dinitrotoluene 25321-14-6 02 o | A3 11993
N,N-C[HZorg2! N.N-Dimethylaniline 121-69-7 5p 10p o | A4 11990
p-C|H|2I0f0] L OF 7R BiI7l p-Dimethylaminoazobenzene 60-11-7 - -
N,N-C|HEIotMEoD|E NNN-Dimethylacetamide 127-19-5 10 o | A3 | 1990
ClHiglZSotn|E Dimethylformamide 68-12-2 10p o | A3 1979
R EE Diethyl ether 60-29-7 | 400p | 500p 1966
ClojEi=IER (ot Diethylenetriamine 111-40-0 Tp 0 1985
14-CIS4H 14-Dioxane (Diethylene dioxide) 123-91-1 20p o | A3 1199
Clo|AREHE Diisobutylketone (2,6-Dimethyl-4-heptanone)| 108-83-8 25p 1979
CIZ220]Et Dichloromethane (Methylene chloride) 75-09-2 50p A3 | 1997
o-CIZ2 24l o-Dichlorobenzene (1,2-Dichlorobenzene) 95-50-1 25p 50p A4 | 1990
(HO)P-CIZ=22 wi p-Dichlorobenzene 106-46-7 10p A3 11990
12-CIZ2 20|t 1,2-Dichloroethane 107-06-2 10p A4 11977
1,2-CIZ220f 1,2-Dichloroethylene (Acetylene dichloride) | 540-59-0 200p 1990
12-CIZ220=21T 1,2-Dichloropropane 78-87-5 10p A4 | 1996
CIZERDLE2Q2HE Dichlorofluoromethane 75-43-4 10p 1977
p-LIO|E SR p-dihydroxybenzene 123-31-9 1 A3 | 2007
OFHIE} Magenta 569-61-9 - -
HELS Methanol (Methyl alcohol) 67-56-1 200p 250p 0 2008
2-HIEA0|EH2 2-Methoxyethanol (EGME) 109-86-4 0.1p 0 2005
2-D{EA[0f| % OME||O|E 2-Methoxyethyl acetate (EGMEA) 110-49-6 0.1p 0 2005
e n-28 #HE Methyl n-butyl ketone (2-Hexanone) 591-78-6 5p 10p 0 1995
HIE n-ory #HE Methyl n-amyl ketone (2-Heptanone) 110-43-0 50p 1978
HE o #HE Methyl ethyl ketone (MEK: 2-Butanone) 78-93-3 200p 300p 1992
HE oIARE HE Methyl isobutyl ketone (Hexone) 108-10-1 20p 75p A3 | 2009
oEl Szetolc Methyl chloride 74-87-3 50p 100p | o | A4]1992
Hg 222Hs Methyl chloroform (1,1,1-Trichloroethane) 71-55-6 350p 450p A4 | 1992
I AT O]AA[OHY|OIE) Methylene bis(phenyl isocyanate) (MDI) 101-68-8 | 000.5p 1985
4 4-HEl= HIA(2-2 2 2012l) 44-Methylene bis (2-chloroaniline) (MBOCA) 101-14-4 007p o | A2 | 1991
O-HIEAZE A= o-Methylcyclohexanone 583-60-8 50p 75p 0 1970
HEAZ 2 Methylcyclohexanol 25639-42-3| 50p 2005
f4 Lt Maleic anhydride 108-31-6 0.01 A4 | 2010
R4 TEME Phthalic anhydride 85-44-9 0.002 0.005 A4 | 2016
L Benzene 71-43-2 05p 25p o | Al | 1996
i e Benzidine and its salts 92-87-5 o | A1 11979
1,3-SEL 1,3-Butadiene 106-99-0 2p A2 11994
n-SEk2 n-Butanol (n-Buty! alcohol) 71-36-3 20p 1998
2-5Eks 2-Butanol (sec-Butyl alcohol) 78-92-2 100p 2001
2-SENOfERZ 2-Butoxyethanol (EGBE) 111-76-2 20p A3 | 1996
2-SENO|E OME|0|E 2-Butoxyethyl acetate (EGBEA) 112-07-2 20p A3 | 2000
|-HED o=t 1-Bromopropane 106-94-5 0.1p A3 | 2013
2-BERnzit 2-Bromopropane 75-26-3 - -
BEY HE Methyl bromide 74-83-9 p o | A4 |1994
HIA(Z2EHE) ofHI2 bis(Chloromethyl) ether 542-88-1 0.001p A1 | 1979
MAGIELA Carbon tetrachloride (Tetrachloromethane) | 56-23-5 5p 10p o | A2 | 1990
AECIE SHIE Stoddard solvent 8052-41-3 100p 1980
AEH Styrene (Phenylethylene; Vinyl benzene) 100-42-5 2p A3 | 2018
NEEE e Cyclohexanone 108-94-1 20p 50p o | A3 ] 1990

TROIQIANE HYOH, TR0 CHE IRl FHO| L£7|F HEIR |
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CAS TWA; STEI; nje ek 7y
2287 H2HTI(ACGIH) (ng/m) | (ng/mf) 8| =
A2 2N = Cyclohexanol 108-93-0 50p 0 1979
AZ 2ot Cyclohexane 110-82-7 100p 1964
WEEA Cyclohexene 110-83-8 300p 1964
ofdal ol 7 FZA| Aniline and its homologues 62-53-3 2p o | A3 11979
OfMELIEZ Acetonitrile 75-05-8 20p o | A4 | 1905
OfM|= Acetone 67-64-1 250p 500p A4 | 2014
OMIEYH[B|1E Acetaldehyde 75-07-0 C25p A2 | 2013
oteefdl Auramine 492-80-8 -

ofF2ZLIEY Acrylonitrile (Vinyl cyanide) 107-13-1 2p o | A3 ] 2015
Of3Zlotn|= Acrylamide 79-06-1 003 o | A3 | 2004
2-0|SA0jEl2 2-Ethoxyethanol (EGEE) 110-80-5 5p 0 1981
2-O|SA[0fE! OFME{0|E 2-Ethoxyethyl acetate (EGEEA) 111-15-9 5p 0 1981
MERAL Ethyl benzene 100-41-4 20p A3 | 2010
Of|El OF30E Ethyl acrylate (Acrylic acid ethyl ester) 140-88-5 5p 15p A4 | 1986
ofigla 222 Ethylene glycol 107-21-1 | 25p 51§p Ad | 2016
of|ZEl =2|Z E|LIEZ0|E Ethylene glycol dinitrate (EGDN) 628-96-6 0.05p 0 1980
ol S22sto|cal Ethylene chlorohydrin (2-Chloroethanol) 107-07-3 Clp | o | A4 | 1985
of ztiojal Ethyleneimine 151-56-4 0.05p 0.1p o | A3 ] 2008
2,3-0|5A-1-2 202 2,3-Epoxy-1-propanol 556-52-5 2p A3 | 1993
= o] 1] Epichlorohydrin (1-Chloro-2,3-epoxypropane) 106-89-8 05p o | A3|1994
P Polychlorobiphenyls (42% chlorine) 53469-21-9 | 1 42% o 1979
° Polychlorobiphenyls (54% chlorine) 11097-69-1 |05  54% o | A3 11990
Qoco} il Methyl iodide 74-88-4 2p 0 1978
O|ARE ATZ Isobutyl alcohol 78-83-1 50p 1973
0|20t OfME{|0|E Isoamyl acetate (n-Amyl acetate) 123-92-2 50p 100p 1997
Ol20 U2 Isoamy! alcohol 123-51-3 100p 125p 1990
O|ADRL AAZ Isopropyl alcohol 67-63-0 200p 400p A4 | 2001
O[ZBIEFY Carbon disulfide 75-15-0 p o | A4 | 2005
ZEfE Coal tar 8007-45-2 0.2 Al | 1984

1319-77-3
SLES Cresol BT 20 o | A4 | 2009

106-44-5

1330-20-7
EA] Xylene (0, m & p isomers) 476 | q00p | 150 A4 | 1992

y ' P 108-38-3; P P
106-42-3
Chloromethyl methyl ether (Methyl

SZ2HT HE oEHZ2 E?L%rsmethylether Monochlorodimethyl 107-30-2 A2 1979
SZ 2 Chlorobenzene (Monochlorobenzene) 108-90-7 10p A3 ] 1988
B2t Turpentine ol 8006-64-2 20p A4 | 2001
11,2 2-HERISZ20||EH 11,2 2-Tetrachloroethare (Acetylene etrachioride) 79-34-5 8] o | A3 | 1995
ElE2p|cz et Tetrahydrofuran 109-99-9 50p 100p o | A3 | 2002
== Toluene (Toluol) 108-88-3 20p A4 | 2006
E20il-2 4-C[0|AA[OfL|0|E Toluene-2,4-diisocyanate (TDI) 584-84-9 | 0001p | 0005p | o | A3 | 2015
=F%1-2 6-C|O|AA[OH|0|E Toluene-2,6-diisocyanate 91-08-7 000Tp | 0.005p | o | A3 | 2015
E2IZ2 20 E Trichloromethane 67-66-3 10p A3 | 1990
112-E2|Z2 20|t 1,1,2-Trichloroethane 79-00-5 10p o | A3 | 1992
Ez|g22og Trichloroethylene (TCE) 79-01-6 10p 25p A2 | 2006
123-E2|Z220=1t 1,2,3-Trichloropropane 96-18-4 0.005p o | A2 | 2014
2 2 20 &l Perchloroethylene 127-18-4 25p 100p A3 | 1990
|z Phenol 108-95-2 5p o | A4 | 1992
HEIZ 2 2= Pentachlorophenol 87-86-5 05 1 o | A3 ] 2013
EELHSIE Formaldehyde 50-00-0 0.1p 03p A1 | 2016
f -ODZO|QHE B -Propiolactone 57-57-8 0.5p A3 | 1992
o-HEIZL|LIEZ o-Phthalodinitrile 91-15-6 1 201
Ij2|c! Pyridine 110-86-1 1p A3 [ 1992
GAH[EI CO]A|O|0|E Hexamethylene diisocyanate 822-06-0 | 0.005p 1985
n-Sak n-Hexane 110-54-3 50p o] 1996
n-Qek n-Heptane 142-82-5 400p 500p 1979
2t Ciof Dimethyl sulfate 77-78-1 0.1p o | A3 | 1985
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CAS TWA; STEI; o ek 7y
2287 H2E7I(ACGIH) (ng/nf) | (ng/mf) | 77| 4 | A=
ST Hydrazine 302-01-2 | 001p o | A3]1988
23((5nl OAE, B) Copper 7440-50-8 | Fume Q.Z 1990
Copper 7440-50-8 |Dssadnis 1 1990
Lo 0 oo Lead and its inorganic compounds 7439-92-1 0.05 A3 | 1991
Lead chromate 7758-97-6 | 00002 | 0.0005 A1 | 2017
lc\lia%el and its inorganic compounds, Nickel 7440-02-0 15 A5 | 1996
onyl
H}: };EJEE”E*@% Soluble inorganic compounds (NOS) 7440-02-0 | 01 A4 | 199
= F Insoluble inorganic compounds (NOS) 7440-02-0 02 A1 | 1996
Nickel subsulfide 12035-72-2 0.1 Al | 1996
ot o 1 B7jg0re Mangarllese and its inorganic compounds 7439-96-5 0.02 A4 | 2012
inorganic_compounds 7439-96-5 01 2012
AL Tetraethyl lead 78-00-2 0.1 o | A4 1992
Zinc chloride fume 7646-85-7 1 2 1992
13530-65-9;
AROIRA(ZT, B) Zinc chromates 11103-86-9: | 001 1992
37300-23-5
Zinc oxide 1314-13-2 2 10 2001
NMOPH(ET B) Iron oxide (Fe203) 1309-37-1 5 A4 | 2005
At Arsenic trioxide 1327-53-3 -
Mercury and its compounds 7439-97-6 0.01 003 0 1992
S22 5% 0 2RE Mercury Aryl compounds 7439-97-6 01 0 1991
Mercury Elemental and inorganic forms 7439-97-6 | 0025 o | A4 | 1991
OfE|R gl T yiote Antimony and its compounds 7440-36-0 05 1979
L2005 9 1 DRIE Aluminum and its compounds 7429-90-5 1 A4 | 2007
QMBIHILIE(ER 8) Vanadium pentoxide 1314-62-1 0.05 A3 | 2008
a o lodine and iodides 7553-56-2 0.015 A4 | 2018
295 5 fotdz lodides 7553-56-2 0015 A4 | 2018
Olf 9l 1 pRts Indium and its compounds 7440-74-6 0.1 1969
Tin Metal 7440-31-5 2 1992
Aol T oRE Tin Oxde and inorganic conpounds, except tin hydide | 7440-31-5 2 1992
Tin and its compounds 7440-31-5 0.1 02 o | A4 | 1992
A2TE O 3 IRE Zirconium and its compounds 7440-67-7 5 10 A4 11992
Icg o 1 gors Cadmium and its compounds 7440-43-9 0.01 A2 | 1990
compounds, as Cd 7440-43-9 0.002 A2 | 1990
Cobalt 7440-48-4 002 A3 ] 1993
IUE(ET B) Cobalt carbonyl 10210-68-1 0.1 1980
Cobalt hydro carbonyl 16842-03-8 0.1 1980
Chromium and its compounds 7440-47-3
5= 9 1 gors Metal and Cr Il compounds 7440-47-3 05 0 2017
Water-soluble Cr VI compounds 7440-47-3 | 0.0002 0.0005 A1 | 2017
Insoluble Cr VI compounds 7440-47-3 | 0.0001p |0.00025p A1 | 2017
Tungsten and its compounds 7440-33-7 3 2016
FAE ol O oRE Metal and insoluble compounds 7440-33-7 5 10 1979
Soluble compounds 7440-33-7 1 3 1979
DA 73pk Acetic anhydride 108-24-7 p 3p A4 | 2010
=L Hydrogen fluoride 7664-39-3 05p C2p 0 2004
MK} LIEF Sodium cyanide 143-33-9 c5 0 1991
ARt LS Potassium cyanide 151-50-8 c5 0 1991
Foppn Hydrogen chloride 7647-01-0 C2p A4 | 2000
Sl Nitric acid 7697-37-2 2p 4p 1992
E2IZZZONEA Trichloroacetic acid 76-03-9 05p A3 | 2013
gt Sulfuric acid 7664-93-9 0.2 A2 | 2000
2 Fluorine 7782-41-4 0.1p C0.5p 2018
as Bromine 7726-95-6 0.1p 0.2p 1991
Artof el Ethylene oxide 75-21-8 1p A2 | 1990
AZARAY") T EAY Arsine 7784-42-1 | 0.005p 2006
I il JESSAY Hydrogen cyanide 74-90-8 C47p | o 1991
I Chlorine 7782-50-5 0.1p 04p A4 | 2017
13) ppm
TROHIAME T, Tl LHE =Uiel EHel =E7IF H2IE | 39
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Chs TWA | STEL | g |%t| W
2287 H2HTI(ACGIH) (ng/m) | (ng/mf) 8| =
Ozone 10028-15-6 1995
Heavy work 10028-15-6 | 0.05p A4 11995
E Moderate work 10028-15-6 | 0.08p A4 | 1995
Light work 10028-15-6 | 0.10p A4 | 1995
Heavy, moderate, orl ight work loads <2hours)| 10028-15-6 | 0.20p A4 | 1995
(A=A Nitrogen dioxide 10102-44-0 | 0.2p A4 | 201
ot Sulfur dioxide 7446-09-5 0.25p A4 | 2008
EIALIATAY Nitric oxide 10102-43-9 25p 1992
UNDLERY Carbon monoxide 630-08-0 25p 1989
ZAH Phosgene (Carbony! chloride) 75-44-5 0.1p 1992
AT Phosphine 7803-51-2 0.05p C0.15p A4 | 2017
Yorpn Hydrogen sulfide 7783-06-4 1p 5p 2009
a -LiZEofIL 3 o a -naphthylamine and its salts 134-32-7 - -
ClOfLIAILI BI T A Dianisidine and its salts 119-90-4 - -
CIZZEHAIC 0 T A Dichlorobenzidine and its salts 91-94-1 o | A3 | 1990
HZE X 1 os Beryllium and its compounds 7440-41-7 | 0,00005 o | Al | 2008
HIRERIZ2210|E Benzotrichloride 98-07-7 COlp | o | A2 | 1994
2 5O R7RiE Arsenic and its inorganic compounds 7440-38-2 0.01 A1 | 1990
ot Vinyl chloride (Chloroethylene) 75-01-4 Tp A1 | 1997
B A 2E 2geim) Coal tar pitch volatiles 65996-93-2| 02 Al | 1984
=Y s Chromite ore processing (Chromate) 7440-47-3 0.05 1991
3EQ ofA Zinc chromates 13530-65-9| 001 1992
o-=e[tl 5l 1 o o-Tolidine and its salts (3,3-Dimethylbenzidine)] 119-93-7 0 | A3 11992
ol uz Nickel sulfides %%?SZ;ZI% - -
Oil mist, mineral 8012-95-1
o4 oY DIAE(EEY 29%) Pure highly and severely refined 5 A4 | 2009
Poorly and mildly refined A2 | 2009
25 27 Grain dusts (oat, wheat, barley) 4 1985
g=g =Y Mineral dusts - - -
HE Cotton dusts, raw, untreated 0.1 A4 | 2009
Wood dusts 2009
= 2 Western red cedar 05 A4 | 2009
All other species 1 2009
M E0 Asbestos dusts 1332-21-4 | 01 f/cc A1 | 1994
40 | ZEAHYNCH ARAY NB3H [OHQAME U
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(Gasoline; 8006-61-9)

EE(petrol), F&f(motor oil, motor fuel), WA (benzin), REFA TS (motor spirits),
7HEA-9Ee £3E(gasoline-ethanol mixture), 7}42-10% °&r&(gasohol-10% ethanol),
7FAFE(gasahol), ¥F&S T3 NeZ7FE-A('N” grade gasoline with alcohol)

.= 1T o2

- CAS No 8006-61-9 SR o JARAL -
DoF ol CHA|  RAHECHOH 7oA DAY OHMIEA ER0 R
g N - H] 3 0.70-0.80¢
= L ™ _905C~-954C % E ™M 0732 ~210C
Z 7 U E 3~4 5z 71 & 304-~684 (37.80)°
of ¥ ™ 40-~70C - T

-8 o8 & 20| SA] NOR UTFE OHZ, 2ZR2RE, HIM0| S| OE €

-7 Bt C4-C12 2IUEHE BNl 2 SHELE 2290l 37| Mo 571 Fol O A& QCh =
Mol TP UTH BIOEE ERSIANC| 27| B BIZFQ D%0[6t2 LAL|T /0| T L MEAO| A|HIE Ef
|

ie] =
QIR0 UY2 90%ZE FIRIEL F710 LR Qi HIMO| 71y EM7F FICh.

—

28 : °the Merk index, "ACGIH, “HSDB

= -
oA & 4= Zor A —}%E‘r. aromatic hydrocarbons—f’: aliphatic hydrocarbons



Hop o8 57t v ZEoh? algt ojdo] 7k’ 710 ke HUS o Eoke] oA
7Hdo] FEH AT

© A A AL GAT 7 5ao] o) qiakEh?

« oA R, B, A ARl ARolA HEHT?

« B 7RERIY] RRY)E 16.9 AlRte® SAHET?

=)

e ©
]
i
xQ,
2
ol
oX,
it
ox,
1o
ON
&
|o
U
%
°
_>"‘,
)
o)
oz

A1, 270-900 ppm

ojX &1} FYgo] &3t ZFAtolQich Y
5,000 ppm ©]49] 15k

ot AAAZo 7 9t A

g & Ut
F4 718K, 128 Sol ¥4 23 wAsgch?

1) 287H : 7HE" S5 o HAA=E0 ottt dFeE AZE. do| gid 7 S
L% ZARIA XA of(basophilic stippling, erythrocyte protoporphyrin 57},
ALAD 4% 37hH7F BEE Y=, ol 7HEdo Z3hd {714 doteE fad o=
AAE?. Eeh & F7)0) kE2E FARA o QAT E, A ,
thrombocytopenia, neutropenia)e] EI1E U+t 7H&do] 23ty HA £ Zo=2
R,

2) BFTH : SEAYNA v =& A H dFo] JEEAUN.
%

4) 2 : ol FRW /M FY A TWFol WA AR AU,

5) i : B A A B4 BaER) okt ghgdel e wavh Agds BHge
BIF AFE0] ASich T BhREe] ATEo] kdo] g3t Pusl REsty, o2 we
29 BAo| Yo, FAT ¢ TIWLTo| Teix Yok

o]
6) WEH: B4 & Al olXElR, FE, WS, Aoked, £ 5ol 47 & A WY =
5, w2

(3) YA

T AFoA 7HEHE AAEAY E2H FAAANA 83T G ] vy g ol
LEQItHE AFEo] U0 ZEAS A ZA7} sHYE o] AT &0 AT 1,3-Fel
AEol 50 U= AL 1Hst 7HEHE QoA 42 4o 7HsAde] = &4, 1B E R
STk,

(IARC : 1B, ACGIH : A3)

%
rx
~
3
S
=

42 | ZEAHYCE ARAY M3 R0

—_



7. L ENZE

D x=E871%

ot I8LFE TWA @ 300 ppm STEL : 500 ppm
Ol=(TLV: ACGIH) TWA : 300 ppm (900 mg/ ) STEL : 500 ppm (1,500 mg/m’)
TNEEEe ZH ¢ mat A7IE AF0| LIERLA] Qe fE0IM AT

0l=(PEL: OSHA) TWA : - STEL : -

0l=(REL: NIOSH) TWA - STEL : -

FEUA(OEL) TWA : - STEL : -

SU(DFG) MAK: - PLC = -

U=(OEL JSOH) TWA @ - STEL @ -

UHACL SML5A) TWA : 100 ppm (300 mg/m) STEL : -

TZIE(AR[E TR TWA @ - STEL @ -

U LERE LE7IRC B FE LYY WAEY TR, TIe WY 52 WEE REVIREREE YUHLICE

2) BEA =2AE: A= QS

8. HuEW

1) IARC. 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 ] 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.
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=FEIEYHBIE
(Glutaraldehyde; 111-30-8)

1. 5299

AEAQ% S £8d), 1,2-0EZ22U X 23(],3-diformylpropane), 2FEFH(glutaral),

:"EE}E*} Hdds|=(glutaric dialdehyde), 5E&(glutarol), 1,5-HEF]Y(1,5-pentanedial),

5-#ett] 2(1,5-pentanedione), EEHIE|Jo} At ZFEEFELH|5Io]=(potentiated  acid
glutaraldehyde), Z2E|g|5lo| E(glutyraldehyde)

2. 22| gfory A

- CAS No 111-30-8 - BRI IRA CsHgO;

. @QF Ol LHAf  2AHO| OAfo|H LHA) Al= 0,04 ppmolICt

= A 100m - H| z 111 (200)°
e - B £ ™ 187-189C (760 mnHg)?

0.0152 mmHg (50% 482 200),

3% e 34 z 7 ¢ )
s 7l & s 7 ¢ 0.0012 mHg (2% £8° 20T)°
o ¥ ™ 2(50% and 2% solution)® - Z db Bt H -

8 o I Of§rg I ofE|2, Sof gofyo| QICtP

=M 1 the Merk index, "ACGIH, ‘HSDB

201 A
HARY] A=Al @ AHAI2% &), 24 IGA|, FEA, oF AL 2 52A4), X-A AG-EH
W WEQ, W BEA SGE WA, A/ BABGE/0E AF AEA, 7HE G

4 R 2% BH, X-4 BE Az, A% % GE Az 3

© B5 584 BTHIANIE G AEAA FRE oF 5%, EZIH 30 ~50% EHH
49 A1 AEAA o 1% SN 33% S SAT I Aol GA. g
RS AT B4 A7l FREddse Rt A8 gL RotA

T w9 3~ 1% BN ZUSS FBIAAT, 3~ 4% AlE FHAC.



o A} FE gAEL oJARIEIA(CO,)C] AL, ds|EEr4aaA(aldehyde dehydrogenase)”}
2R AL olAlsfRAR A AT,

4 9l wlg] L BE AR FUFA A 10~30417F, MBS A] 20~10047E.2 &
Azko] 21 e WA AYY] E Ao YzhEnh,

2) DR FREEYYE|E 80 APHog T FFHoR LEH AARNA HEA
=T Z

3) HI=dA7: SREELHF =] =& ® B ToARE0] AT dFolM AdFAtelut 719

4) 7EL: W71 AAL] ARGEE nteANAS AES] Y5 ARgH FREEYE 5=
so] M4jo] WS, FRE 2L | Ert ZgE WAIE AEAE z
74/\]- _ﬁ[. xbg—gxo]rogo] aeugg],%qlz).

(3) T

=0 ARolA EdEEE 77 F F (ARC : -, ACGIH : A4)

7. ENE

O x=271%

P=(L8ER) Ceiling * 0.05 ppm STEL : -
Ol=(TLV: ACGIH) Ceiling * 0.05 ppm (0.2 mg/m’)  STEL : -
7|70l 2H: 1997 TLV-C 005 ppml2 47g%E! g HIE0|M 0.1 ppm O[5te| 50N F, 2 I

il

20} 0| AIZZA0| HIEIRIS (ACGIH) HRIIM 001 ~034 ppmoll TAE|= MOt gL $27] SA4S

= d

oo=
HIGIA| OIOITHY 0| 7|22 UTE HESO| L4 QI ARZIO|LE UR|27| IS0 CHOIME Z5Y| HIBIZA| 2oF
O/=Z(PEL OSHA) TWA @ - STEL : -
0]=(REL; NIOSH) Ceiling 1 0.2 ppm (0.8 mg/m’) STEL @ -

FIlL=E | 45

o



FEAL(OEL) TWA & - STEL + -
=YU(DFG) MAK : 0.05 ppm (0.21 mg/m®) PLC : -
U=2(OEL JSOH) Ceiling * 0.03 ppm STEL : -
UR(ACL: SMLEA) TWA : - STEL : -
TIZIE(ARIEHE TWA © - STEL : 0.1 ppm (0.42 mg/n) (C)

*

1 LR LZ7|F0| B 7y Ol diokd Al

_IH'l

A, ]1|::|7+m 7| U 50| NEHE i§7|7<7“'E|HE AFTHIRAL|CH

o1 oO— T o oL

2) BEH =2 A= A&

8.

E
el

1) Organization for Economic Cooperation and Development; Screening Information Data Set for
Glutaraldehyde, CAS 111-30-8 p.67
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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.
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p-LiZElotTl
(8-Naphthylamine; 91-59-8)

2-otu| =} & (2-aminonaphthalene), 2-UZgot(2-naphthalamine), 2-1Zgdo}Hl
(2-naphthalenamine), HWEf-UZEoll(beta-naphthylamine), 6-1Z®o}(6-naphthylamine),
2-4ZEolq] W|AEFE(2-naphthylamine mustard), 2-oFv]:=YZ€=l(2-aminonaphthalene),
AE S A7 B(fast scarlet base B), BNA

= 11 o2
- CAS No 91-59-8 CEMM YN CHNH, (LT
. DQF Ol LHA| DA SO AMAHO| HMOICHD ZO LHARTE LHEC
2 A 2 143718° - H| = 1061 (98C)°
= = ™M IM-n3C .o = ™M 306C°
37 U & 495 3 71 ¥ 256%x10" mHg (250)°
°of ® M - Z oot H -
g2 8 £ THR 2 AFL ofg=o| QoK QCtd

M 1 *the Merk index, "ACGIH, “HSDB

-dshtzeoldl(2-chloronaphthylamine) A% (@AE Argo] FA]
joz AREI A5)

5 FARAe A9 ket S84 E, 2-HehtzEoltl(2-chloronaphthylamine)e] A

35 WRY 33712 44 FE.

o A} - ARSFHYS BOllA 2-amino-1-naphtol2 TtHAE M, thALE = IFoA A7= St
fAF E4Q1 bis (2-amino-1-naphthyl) phosphateZ} A3 IS 7K1 U= AR
A Ak

QUBAE | 47



<A gAREES] 70~80%= AHOR 20~30%= thwloZ wjAd=T}?,
] 4 g B A= e B2

6. BY 3718 Huol
W 34 A39F

w2 e AFEHel et & AT FEY NREL Do & Yk,
(@) WY AFIF

1) Bl AT 19604 e WeRfargofnl Al Fgol At <)
IARCE tHpe] 978 HEsle] WEhtmolule izl A SHag MerRds ARSI,
e FEE 164 AEolth,

2) &, W, HY, A5 AEA WRES o 4 g,

(3) T

ol

o oudu =0

LEA LA SV EAE. #HEH 3-499 =F o]Fd
H

o4 = I
HuEY gloy BHAC2E 109 ol F&E7IE 7M. (IARC @ 1 (B

I HF3olo] HhAjo]
1), ACGIH : Al)

(18 EH) TWA : - STEL : -
0|2(TLV: ACGIH) TWA : - STEL : -
TIZAg0l ZH QITolH welgol &AIEl F7o[7| RO LE7IFS RALE MABHA Q8.
0|2(PEL: OSHA) TWA : - STEL : -
0]2(REL; NIOSH) TWA : - STEL : -
FEAAU(OEL) TWA : - STEL : -
=2(DFG) MAK : - PLC : -
2U=(OEL: JSOH) TWA : - STEL : -
QUR(ACL PALE/ TWA : - STEL : -
TRIE(ARIEHE) TWA : - STEL : -

* 7t |_|-E|-HE:I i§7|_7|f_9| _E_Ud My gl HFOH\‘I' /\H/\I%/\‘I H|_|f|_'llji'7l‘|" 7|E 7D|'7S|I- %gl gEE i%ﬂzsjgalﬂg 7‘<:IFJ__1H|-EH}'|_I|:|-l

2 REFA =2AE: A= e
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LIEZZZMT!
(Nitroglycerin: 55-63-0)

OF|d(angine), &4 Atel(blasting gelatin), & Hblasting oil), HEZ Z=AE(nitroglycerol),
=2A1d E|&XKglycerol trinitrate), A&4F 1,2,3-E8& (1,2,3-propanetritrinitrate), 10|
EzZFA|H(nitroglycerine), HEEZZZZ(nitroglycol), L1t Azt€(blasting gelatin), HER
-A3H(nitro-span), 1,2,3-Z2ZH/EZL EZZXK1,2,3-propanetriol, trinitrate), ZTAE
EgAAKglyceryl trinitrate), UEZ(nitrol), YEZZH(nitroglyn), ZZAE ZAXiKglyceryl
nitrate), =YAI&9 ZAAF EToAH(nitric acid triester of glycerol), EZ|Uo|EZZT|AH

(trinitroglycerin), Z2HE S EgZAHpropanetriol trinitrate)

- CAS No 55-63-0 R A o

. IOk Ol LHA{  CioMHO| ChESt LHAYT QF]F LE= 7HOHAY OA|

e =0t
8 A 2 22709 - H| z 15931(20C)°

= = ™300 ZE ™ (218CoM ZrY)

3 71 Y £ 20410 mHg (200)° 3z 71 @ 000026 mHg (20C)?
¢ B M 28T E ou o B -

g of E 20 =1 OWE OffZ2 HIM 50| Q7|2HQf STHEICt

£/ : °the Merk index, "ACGIH, “HSDB

4, 72 &=L 27

ool Az 9 Eop|z, FErtolE Eopz, BUF AEA AE 34



- T Y ), o) gxoz A FeH

o AL 2ol A B FFEFE L3} WhEate] e Ha, o)A I JieEslEn. 4 S
F9 PYAARES glyceryl mononitrate, 1,2-glyceryl dinitrate®} 1,3-glyceryl dinitrate
Solt}. o]E dinitrate= glycerol@ ojAlsletAg HEZHog thAHTH,

LA MRS SRIRUES R 4¥T gEoE WA,

< BR) 0 B8R WRYIE 1~ 38olH, AESHY w7l 308l

0.5 ppmol| =&% ZEA|A A3t FEo] R1EATY, 0.04 ppmo] =& AJAIA F5
BIg A77t A, 52 HIH %}7401] 40} Ao AZtew HtEAHOE LEEHH YER
ZYAFo] 93t F52 WAdo]l AN =& T mEo] A F oA =EE o FEo] A
St 2 sk e AEU i—r7} Hgsh 4= Qo). 19 F o7 24 g YERZE
A B-83t 474 B]9RE ool A 158 Wo]l A3 582 Cheyne-stokes TF)0] TAISHAT}.

24 Az 34 YEZZYA tolutolE 2Rt AT AFFAT BREH T
1% % A7 B =F 55 0.18~0.24 ppmOl . YERZ A Ho| A5 E S 01071
718 & dEA A gou, F UMK AR BRI QI AR AAAEC] HE 5t E S

et F IS YHlE @S0 R QIR AEAA, AAEksol T A EAel A, El’ﬂt
9717 w2 FU% H €Yoy F7t 717 Fof A =2E o $AYEE AFubEol oo,
ik Héi A =28 HESRIEEZo] WYY 4 Yo,

A —‘7:- A F8FE 0.3 1g°] 1, sodium nitrate®] 1008 &7} ATHD. ZAEFES 200 ng
A j&o] otyzt S f3¥Hrebound vasoconstriction)2 1%F F4 ot
Y Zog yEg?,

N K
o
”
19
.ll-rl~

2) WETA : mF ATt o F wF AN 7 HRBALBE] AFL S EA
o WEE AR, UERFUAAY] B AYAEe] AR gl Frit
A7 AL,

(3 Wy

SEI AROlA dtEAR 4 ot
(IARC : -, ACGIH : -)

O
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7. L ENZE

D x=E871%

oI B5R) TWA : 005 ppm STEL : -

Oj2(TLV: ACGIH) TWA @ 0.05 ppm (0.5 mg/m*) STEL : -

TIEEE0l 2H ¢ P HUCR RFU BUMOIE A%t sEE TFYOINILE

0j=2(PEL: OSHA) Ceiling + 0.2 ppm (2 mg/m’) STEL : -

Oj2(REL; NIOSH) TWA : - STEL : 0.1 ppm
[EUAL(OEL) TWA : 001 ppm (0.095 mg/r)  STEL : 0.02 ppm (0.19 mg/n?)
=A(DFG) MAK @ 0.01 ppm (0094 mg/m*  PLC : -

2U=(OEL: JSOH) Ceiling : 0.05 ppm (0.46 mg/m*) STEL : -

YR(ACL 285 TWA : - STEL : -

H2E(AREHE) TWA @ 001 ppm (0.1 mg/nf) STEL @ 0.02 ppm (0.2 mg/m’)
* 7F

I LiEtE LE7IR0| o gE G LMy AASY, TIRUY, TIE U 52 HEE LEVIRERIRS HIHELICE
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6) Gosselin RE, Smith RP, Hodge HC. Clinical toxicology of chemical products, Section III,
Therapeutic index. Williams & Wilkins, Baltimore. p317 (1984).
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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.
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15) Hogstedt C, Axelson O. Nitroglycerine-nitroglycol exposure and the mortality in cardio-
cerebrovascular diseases among dynamite workers. ] Occup Med. 1977 Oct;19(10):675-8.
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RIAYE-5

L|E 2 0| El
(Nitromethane: 75-52-5)

1. 5299

Wo|E&Z7I2E (nitrocarbol)

- CAS No 75-52-5

/
A S 2R CHNO; H:€—

M

- DBQF Gl GAM 2AMO| Q7Y OARO|n, TIUYE WHATE LICE WHAHO| Al 35 ppmO|Ct?

[

2 At 2 61.04(1 ppm=2.50 mg/m’)° H Z 11322(25C, 2=1)°
= = M -2855C° n = W™ 1012C

z 7w g 21 (=10 3 71 ¢ 278 mHg (200)°

o B M A05C(UHKEN) A3TOHLYED E oo A ORk73% 40h63%°
g ¢ E 20| S5oH UTFL OfE|Z, OMIE, CIHEEZOM|E, OME UL ==CtP

28 : °the Merk index, "ACGIH, “HSDB

gzsh #Aiet shekE 9l 22 FA|9] A, &A1, shetEde] &4, AREAICER), ol

C g4 UERURY 4, BE, A0 g ARt Aot Eanetue o g4
o FHEH, $BO) AWA A7k mRolA AZHA.
Eejo|Enitrite)9} LELYto|=2 APELR.
Wit goz waHc,



1) ZEH : IZtA YERH"C] HEFRIZNETS doitdes S7+= oy, YER
Agzzot YERWR] =& © AgAolA HERIZHEF0] Pt AR Al

2) M YEZTetNY Zo] WA k& A 7t B4o] Urh,
3) NEA: YERAE] k&2 D245 AdRnst U,
4) T : FRAYOIA 983} 745 ppmol =EE HEWo] TAHUL.

5) TIEt: SEA0IA 745 ppmel $4Y Bt =EHLE W AAH BAY SIAL, B
A B2R(T4)0] Fashar,

(3) TAA

SEA90A Aol HuEAL,
(IARC : 2B, ACGIH : A3)

OB SR) TWA : 20 ppm STEL : -
Oj=(TLV: ACGIH) TWA : 20 ppm (50 mg/m’) STEL : -
TIEgY0| ZH: RAEHIIM Tt DZ7[H0 Cigt Fug £Y £ g HEE Yoirt,
0|=(PEL; OSHA) TWA : 100m (125 /) STEL : -
0|=(REL; NIOSH) TWA : - STEL : -
QUHATHOEL) TWA : - STEL : -
SU(DFG) MAK:: - PLC -
U=(OEL JSOH) TWA : - STEL : -
UR(ACL L5/ TWA : - STEL : -
HZHE (AR HE) TWA : 20 ppm (51 mg/m’) STEL : -

* LR 27Tl 2% YR O U, AR, TR 7T 1WA 5Ol YRl LETIRYRIRS ML,

2) BE3A =2AE: A= A&

O
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Williams & Wilkins, Baltimore. p. 212 (1976)

2) Sakurai H, Hermann G, Ruf HH, Ullrich V. The interaction of aliphatic nitro compounds with
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No. 97-3377. NTP, Research triangle park, NC (1997)
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RI2YE-6

L|E 2 HI7H
(Nitrobenzene: 98-95-3)

YE=ZHWZ(nitrobenzol), B]|28F 8(oil of mirbane), ZTHE=5(oil of bitter almonds), #&l-
UolE&(benzene, nitro-), 9|28 HA|E(essence of mirbane), T2t 7]E(mirbane oil),

ol E& Ml Z(nitrobenzol), Yo|EZHA, AA|(nitrobenzene, liquid)

.:.\
. CAS No 98-95-3 . AW ITN CHNO, > )

S
SAHLIA| IO Q79 CHMO|H OfEE TR HHAHTF LiCE AR A= 0.01801M 0.005

ppmO|LtP

B A2 123110199 m=053 mg/m)° H Z 1205 (15C)°

L E M 57C Z L ™ 2109((760 miHg)
2 E 425 Z 7 0284 mHg (250)°
ol Bt ™ S3T(UMKIEH), 77COHLSEN” . Z o ob Y oo 18%

€ O £ 20| ot =1 OHUTS Al OfM|E, OfE|2, Q0| HO| Lirt”

2 & “the Merk index, "ACGIH, “HSDB

ofdd AX, Cellulose ethers®] &A|, 5489 A| A=X, Benzidine, Azobenzene AX, 0|4

Aolo]E, AZA), Bl P, otk m

S71FAGA] E7F AHER AR, of2d, Cellulose ethers® &4, S53E 4|, Benzidine,

AzobenzeneA| X, O|AAJoH|0|E, A|xA|, ITHE AX TH

2 &2 5 JeH, 1 ppm =9 HEZHA] S%H oF 25 ngo]
, 1/3& nEg 4y,
o A} A} Zg o7 mE-UEREER gAY, S¥ZR 07 ofdgo g AT,

QUIeEE | 57



- w4 ;e YERH:E, sheb-ofn]nuiso] AWoR wWdHT.
« W7] o oF 2041kl

1) ZEH: ARl 9 &2 AT fERIZNITo] BUFHUL. 40 ppmEEol
At 2 ZEA TN S5 W8S 42X Aol Al 3-6 ppmollAE 397
< 20| 7o AVISS doezly HEESEHY FREIRIEN 2 A B sl

2) UEEA : v &2 AT 7 S4o] ST S k. FskEA] of2 YER¥A 1977Y
¢ LEES O 7t Hgiet 5 17)s A ool HEE A
3) MEA : AAHR] T

4) &, mR HY, Q% HEA fRo] BYEYL, IR FAAR A AP,

T
i

it
o
gl
iz
=
I,
ol
1o
R
o,
e
oX,
olN
ox.
o)
b
Rl
i

)
%

(3) T

24304 debdo]l EuEATH). (JARC : 1B, ACGIH : A3)

7. EEZE

D x=2871F

= (U BEER TWA : 1 ppm STEL : -
0l=(TLV: ACGIH) TWA 1 ppm (5 mg/m’) STEL : -
TEAEQ ZH ¢ HEOZSZRIETS Aast & 2 S B2 YOI,
0l=(PEL OSHA) TWA 1 ppm (5 mg/ ) STEL © -
0l=(REL; NIOSH) TWA 1 ppm (5 mg/m’) STEL @ -
Q240K OFL) TWA : 021 ppm (1 mg/m) STEL : -
£U(DFG) MAK : 0.1ppm(0.51 mg/nv) PLC : 1i(4)
U=2(OEL JSOH) TWA : 1 ppm (5 mg/r) STEL : -
UR(ACL FY-s) TWA @ - STEL © -
H2IE(AR|HTHER) TWA : 0.2 ppm (1 mg/m’) STEL : 1 ppm (5.1 mg/m’)
I LREME LE7IEO B PR G ey, NS, IIRUN, TIE WY 59| HEe LEVIRECIHE MUHIRLIC,
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2) Y2 2=

yge
A B EM A LERA H| il
T
BEI(ACGIH, 1994) s R sMA0 15% |CHZsE AT HISOP Lol A
s HEYRZ2Y ¥ NAAZZ A ' ’ :
AH Z TRE-LIEZRTS =T+ A
) = - g
Hypatar R 5 mg/g F2OfE! | HISOIY
o "=o o= +
BAT(DFG), 1993) <
' It s ©
WHO €% IOfef-LIEZH= - 15~5 mg/Q
NEgE A 27 5 5E 5 mg/mY [ TR
¥3 HEZRY 57y B 15 g/iong |2 & 5= 2 /me g
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6) Stevenson A, Forbes RP. Nitrobenzene poisoning: Report of a case due to exterminator spray.
J Pediatr 1942;21:224-228.
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RIYE-7

p-LIE=Z0tHz
(p-Nitroaniline: 100-01-6)

1-o| =-4-YEZHIA(1-amino-4-nitrobenzene), 4-UEZotd@(4-nitroaniline), oFd&
p-WolE&(aniline, p-nitro), p-ot|=Uo|EZHA(p-aminonitrobenzene), 4-Ho]|EZHIA oy
(4-nitrobenzenamine), p-Ho|EZH ol (p-nitrophenylamine), PNA, 1< HE 2G |7]
(fast red 2G base), 1% FE GG Y7|(fast red GG base)

. CAS No 100-01-6 - BR8N NH,CeHNO, [:l:.ﬂ
T Ol A Mol M ETEMOIH of7H 32 MEE SOk UmLOt LHARTL LTS o
2 A ¥ 13812° . H| Z 1442 (200
= L ™M O14850° B = W™ 33173C
z 7 U & 477c - & 71 @ 000015 torr (20C)°
ol ot M 1989C(UNINEH), 165COHUMEN - = o 3 A -
g8 8 & 20 500 HErs OE2 oHE OME SEEEE SO 5=Ct°

M 1 °the Merk index, "ACGIH, “HSDB

AR, BAYAA L e FNE

s F5 0 58, gEE F5d

o A} : SEABO)A 7oA 2-amino-5-nitrophenol® AR,

o WA FEAFA gALE o] A4 4-phenylenediamine & 2-amino-5-nitrophenol©]
AEFH A,
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2) MR H v w28 7HEAlo] Qlo] dhdo] Wby o 4= QP

3) 7 Ui A= opa 2d80ld YERoPdYol AEEgt. ofdaolt YERMA Hr}
540 2 Aoz YA P,
(3) T
SEAUNA FALEHE, dBsF)ol HuHUTh (IARC @ -, ACGIH : A4)
7. =ENE
O =&71&
o125 TWA @ 3 mg/n’ STEL : -
0l=(TLV: ACGIH) TWA : 3 mg/m’ STEL © -
7IE28e 2H ¢ HENZZRRIETS LTI 2 EEE YOI,
D]2(PEL: OSHA) TWA & 1 ppm (6 m0/) STEL : -
0|=(REL; NIOSH) TWA : 3 mg/m? STEL * -
FUUU(OEL) TWA : - STEL : -
=UDFG) MAK : - PLC @ -
UE(OEL JSOH) TWA : 3 mg/m’ STEL @ -
UR(ACL 2YL=57Y) TWA @ - STEL * -
H2E(AIREHE) TWA @ 1 ppm (5.7 mg/m) STEL ¢ 3 ppm (17 mg/rr)
C O LRk L BIER] B N O o NS TIRL lE U SO e LTERIES st
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2) Besd =SAEGEY 7182 AT AT AR BF V. AESY =E3ARAA )

AE : BEI(ACGIH, 1994) A A IO IR W 7

1d O
g5 HENZZZRIY - CHiAsE %, HISoMN, 29| AR

IR (A EEFYH): €9 F HEFRIZHE 1.5 %

8. Anad

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 (19606).

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 B6C3F1 Mice (inhalation studies). NTP TR 461:DHHS(NIH) Pub
No. 92-3149. NTP, Research triangle park, NC (1992)



RIY=E-8

p-LIEZSZ=ZHI7
(p-Nitrochlorobenzene: 100-00-5)

4-ZZ2 20| EZMIA(4-chloronitrobenzene), Tet-E& 20| EZHIA(p-chloronitrobenzene),
1-22=2-4-Yo|EZHIA(1-chloro-4-nitrobenzene), 4-Uo|EZZ=22HA(4-nitrochlorobenzene),
P-YolEEHd YSH=(p-nitrophenyl chloride), PNCB

:\
- CAS No 100-00-5 - B Y 2N CHACLIND,) ?,_@‘

- HQE O LN} LB EAOID] TEEOH WHAE LT

o 0O

2 At 2 15756 (1 ppm = 644 mg/mt)° - H| z 152

= L M 82-84C FE MMC

57 Y & 544c -3 71 @ 015 mHg (300

ofF ot T 127C(UHAEN)’ B R -

g o g =(0003 g/100 nl 2003 ATt g oo SO0 ofFl=, olyuicts, F

UTR0| HO| =EC)P

M 1 the Merk index, "ACGIH, “HSDB
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__>d,‘
[
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9?6,
_E_l‘
i)
i
|
KL
ullh
K
gl
=
2y
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oY
of

3§, TRAZ

c F o He RE 5 o UATh

« A - FQ AW F HYAREES nitrochlorophenol® glucuronide / sulfate Z3E}
nitrobenzene®] N-acetylcysteine X%=°|tt. aminochlorophenol, N-acetylated
aminochlorophenol® para-chloroaniline?] &2 < o, &I} 4528510
=4S Z7HZ £ g,

R712t
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o HjA : SE(HE) A3oA HFZ FoJH p-nitrochlorobenzene} o]A9] thAALEo] 72A|7F
ol Aol HrE AAZ AN,
» H17}7] © past phase®} slow phase®] BH7|= ZH2F 2,793 14.7Y oA

2) WY A3E%

1) T : mlRel HE 5 %#EM uﬂEoﬂE% £l f-ﬂzg Yoz 4 Yrt.b? YERZRE
WA oY F5 S ¥
AEZ Aot

2) 2y FEAYANA THY(EHRF, TFP)el EaHUT. (IARC : 3, ACGIH @ A3)

218 EE TWA : 0.1 ppm STEL : -
0l=(TLV: ACGIH) TWA : 0.1 ppm (0.6 mg/m’) STEL @ -

7|Z4H0| ZH HIEYZIZRIETS R|ATRY £ Qe HEZ YOISICE

0l=(PEL OSHA) TWA @ - STEL @ -

0j=(REL; NIOSH) TWA & - STEL + -

FHA(OEL) TWA @ - STEL @ -

=A(DFG) MAK : - PLC : -

LE(OEL JSOH) TWA : 0.1 ppm (0.64 mg/m’) STEL : -

U=(ACL UL-57) TWA : 0.6 mg/m’ STEL + -

LIRIC (AR HE TWA : 1 mg/n STEL : 3 ppm

* b Ligp LZ7|F0| 201 e Ol "lobd AHAIEA TR |E I S0| MEE LA |ZNE|FE AFIHRIL|CH

d

LI A 200, O1T10

2) BENH =SANEEY 7182 SEARG A7, A 75 V. AESY =2AREA )

g3 WELZZHIZF(BEL ACGIH, 1999y A 5 = T8 Ao S04 A0 1.5%%
7|&0 2 sit(H|Eold wEAEY).

- R (AL EETH): 2 F HESESEY 1.5 %

64 | ZEAHPUCH ARAIY M3 ROAAHE HYOH

o



8. Muoy
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Biochem J. 1956:64:38-44.

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

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

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

6) 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.

7) 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.

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

9) Weisburger EK, Russfield AB, Homburger F et al., Testing of twenty-one environmental aromatic
amines or derivatives for long-term toxicity or carcinogenecity. J Environ Pathol Toxicol. 1978;

2:325-356.
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RI1%YHE-9

CILIEZEZ
(Dinitrotoluene; 25321-14-6 §)

YU EREZE(dinitrotoluol), 2,4-UUEZEZA(2,4-tJUERZEFA 2 4-dinitrotoluene),
HAHEgUo|EZ(benzene, methyldinitro-), HEYUo|EZEZ A (methyldinitrotoluene),
tyolEZHd W ek(dinitrophenylmethane)

CH,

. CAS No 25321-14-6 CEMN W IBN GHNO @ —

. EQP Gl A B TMoIDY, SR AT QICt

18215 (1 ppm=7.45 mg/m’ at

2 8 ¥ 25C) - H| Z 132 (o) 1.52(2H) (710)°
= L M 54-70C B = ™ 30000IM Bofgl
371 % 5 627 3 71 @ 0018 mHg (20C)°
S 9l B M 20667C (LHAEHP - B odF 3k
g8 of = YT OfHEZEQ Sof CHEF FOHEICtS

-7 B Y

571 2

O
FARINQE HMESHH 20| LD ZL9H HAY [is HUAMDIEIE UMY T2 RETHAQL
ICEP 67HOI oM7L QICEP

C+r0|'

r

M 1 °the Merk index, "ACGIH, “HSDB

4, 322 LEL|E 27

Zg e BA A TDIAIRETA = AF AEZ A (cellulose
nitrate)?] 7}AA &2 dAE XEEEZ AN, Adg FUE0] YA A B Fjeko] keI

574, o 9= S A= A=

iy
ofo
o
9
oo
i
fll
1
1
>
S~
>
Y
S~
>
%
i

66 | ZEAHUTICH ARAY M3 |OIQANE HEYOH

il Z LOO



T 7Y B BHE 2EIY g7 E S EE o AT

« A} @ ZH A dinitrobenzyl alcoholZ W AFE]O] glucuronic acid?} ESHETH dAE &
&0 2 wjdd AR FWAIHC] aminonitrobenzyl®] FEiE HAIXIT. aminobenzyl
alcohol®] YFE7F AE Hol FHEA EUZ At 8 AR 2.4 DNBAR AH
A AEH 3L 4HE A4S TTHA B4S S7AE S A

- v AW FEoE sAETY,

=
2) AT UERESAN &7 G4 YASE Ba/oldel fAlze] Anygel B
A75o] Qo 2YH AGIFS WHEX okrhd.

3) AEIH : 3 AFoA FEANZES0 R Q3 ATES F7 WEEHAGO.

4) PEEH: 3 ZZE AFo|N HFOor QI3 AAFES Fhe TEEA] YT

5) MEH : BEAYA ZEs}, I, A¥ 59 AAGA FAko] HuFEHIGP.
(3) LA

SEAH|A WY @)ool HuE . (IARC : 2B, ACGIH : A3)

7. LENZE

O x=271%

SN EH) TWA : 0.2 ng/m’ STEL : -
[2(TLV: ACGIH) TWA : 02 mg/m® STEL : -
7|_7I_§_/g7t-lg _17—1 D'||E_'E %% UI-§|—0:1 /\mwghr /\H/\|7:|| k% _/t§|. tlb_:!- A I% -IEO| iEE 7(-Iﬁ|ro=||:|-
0]2(PEL: OSHA) TWA : 1.5 mg/m’ STEL : -
0]2(REL; NIOSH) TWA : 15 mg/m’ STEL : -
SHUAU(OEL) TWA : - STEL : -
=l(DFG) MAK ' - PLC : -
AUE(OEL JSOH) TWA @ 0.2 mg/n? STEL : -
U(ACL HE5/M) TWA : - STEL : -
TI2IE(AIR|EHE) TWA : - STEL : -

O

fle=E | 67

II



nE =N HEo LEnis ol
R r AR

BEI(ACGIH, 2005): Y B EE 10| 159, o Zop |
3 HIEZIZYY NUBE N =T ol L
LZo| AlE

- AR (AL EEEH): 2 F HESESEY 1.5 %

(3) AEsy %7t

2 F UERERAS S5t 25 g/l ol A& Al HF

el
_[

il
1o,
=)
ok
4,

8. 12

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

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

3) Agency for Toxic Substances and Disease Registry (ATSDR). Toxicological Profile for
2,4-Dinitrotoluene and 2,6-Dinitrotoluene (Update). Public Health Service, U.S. Department of
Health and Human Services, Atlanta, GA. 1998.

4) Hamill PV, Steinberger E, Levine RJ, Rodriguez-Rigau LJ, 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.

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

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

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

8) U.S. Environmental Protection Agency. Integrated Risk Information System (IRIS) on 2,4-
Dinitrotoluene. National Center for Environmental Assessment, Office of Research and
Development, Washington, DC. 1999.

9) U.S. National Institute of Occupational Safety and Health.: Dinitrotoluenes (DNT). Current
intelligence bulletin 44. DHHS (NIOSH) Pub No. 85-109;NTIS Pub No. PB-86-105-913. U.S.
National Technical Information Service, Springfield VA (1985)



N,N-C|H|Elopd !
(N,N-Dimethylaniline; 121-69-7)

tugold A(Dimethylaniline), ofu|=ciHgdlAl, twEotu]=HlAl(dimehtylaminobenzene),
N,N-tdgotd (N, N-dimethylaniline), 2,4-fHEgotd&(2,4-dimethylaniline), N,N-t|H|
g doll(N,N-dimethylphenylamine), HWE #HdolW(dimethyl phenylamine), YH€o}
0] - HAl(dimethylaminobenzene), ofu]=tio]HEHIA(aminodimethylbenzene), N,N-tio|H€
-(aniline, N,N-dimethyl-), #l&lo}ql (cto]w|Eotu] )l Al ((dimethylamino) benzene), Tho]

Hgotdd(dimethylaniline), DMA, N-#H'dtto|#H|dolql(n-phenyldimethylamine), N-t}0]
H g -obdA(N-dimethyl-aniline), N,N-t}o|#H|&#l A o}Tl(N,N-dimethylbenzeneamine),
N,N-ttolH| o] . HIAI(N, N-dimethylaminobenzene), HiAd# NL 63/10(versneller NL 63/10)

- CAS No 121-69-7 . HAWA Ol 28AL CeHN f

- LIQF Ol GHAY  CAH LHA| LMAHO| Q4 OHAJ|O|H OfRIn} HILOH EQO| GHAHTL LiCHP
2 A 12118° - H| Z 0956 (20C5)°
= = 2450 - B = ™ 1928C(760 miHg)
7 U g 4717 (27=1)0 3 71 ¢ 1 mHgoldt (200)°
C(ImALE
Lol g 62.78 C(ZHIJEN), E ow oot A o9 1"

76.67 C(THEME)°

£ 20| =] 92 AuFL o|EZ 22
. 7| EI— FU} /\}g ( I-/\|-)9_ 7Y-I7"<U|-l_ | |— %
U2 RETHAQ FT[T WdICE

ET

oo
S
=

2HE2 WM CH2 Q7|20 SS°
Lo A R e AL Gl S S AL A

=/ ¢ °the Merk index, PACGIH, ‘HSDB



« &5 ORE YA F5EHL, 3E 18 5E g

« hA} @ ZHOA N-oxidation %©}, 4-aminophenol, 4-dimethylaminophenol® thAt= ) 2

o
==]
a3
o3
~
nE
e

-
o

&

2) MEEH 1 SEAG o)A 7H7]% o]Ato] HE Qi
(3) WA

FEAGANA DAEEE, EH)ol BuEU. (IARC : 3, ACGIH : A4)

7. LEZE

D x=2871F

ot2(18LEFH) TWA 5 ppm STEL @ 10 ppm

0j=(TLV; ACGIH) TWA : 5 ppm (25 mg/m*) STEL : 10 ppm (50 mg/m*)
7ol ZH HEYEZZRIESS D Yt F 4 Qs WE2 THOIgILt,

0l=(PEL; OSHA) TWA © 5 ppm (25 mg/m’) STEL @ -

0]=2(REL; NIOSH) TWA 1 5 ppm (25 mg/m’) STEL : 10 ppm (50 mg/m*)
FEAAU(OEL) TWA - STEL : -

=A(DFG) MAK 1 5 ppm (25 mg/m’) PLC ! -

QAE(OEL JSOH) TWA 1 5 ppm (25 mg/m*) STEL : -

U(ACL Y57 TWA : - STEL : -

TIZE(AR|HHE TWA : 5 ppm (25 mg/m’) STEL ¢ 10 ppm (50 mg/m’)

AL LETIES ¢ PR S EYY, AAEE IR, TIE T 59 HEe REVIRERIRE YUHIRLICE

2) A=A =EARGEY 718 TERE AR, AR 15 V. AT =234 J)

- R (A EFR) - €9 F HEFRIZHE 1.5 %



8. Muoy

1) Beard RR, Jokinen MP, Hiles R. Prechronic studies of N,N-dimethylaniline administered to
Fischer 344 Rats and B6C3F1 mices. Mice J Toxicol Environ Health 1990:29-77.

2) Kiese M, Renner G. Urinary metabolites of N,N-dimethylaniline produced by dogs. Naunyn
Schmiedebergs Arch Pharmacol. 1974;283(2):143-50.

3) Fish MS, Sweeley CC, Johnsonmm et al., Chemical and enzyme rearrangements of
N,N-dimethylamino acid oxides. Biochim Biophys Acta. 1956:21:196-197.

4) Henderson Y, Haggard HW. Noxious gases. Reinhold Publishing Corp, New York. 1943:227.

5) Hamilton A. Industrial poisoning of American aniline dye manufacturing. Month Labor Rev.
1919;8:199-215.

6) Hall R. Adhesives: U.S National clearinghouse for Poison Control Centers Bulletin. Washington
D.C. 1969:5.

7) Markosyan TM. Comparative toxicities for mono- and dimethylaniline in a long-term
experiment. Hyg Sanit. 1969:34(3):328-333.

8) U.S. National Toxicology Program: Toxicology and carcinogenesis studies of N,N-dimethylaniline
(Cas No. 121-69-7) in F344/N rats and B6C3F1 Mice (gavage studies). NTP TR 360:DHHS(NIH)
Pub No. 89-2815. NTP, Research triangle park, NC (1990)
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p~C| | S10}0| 1O Z I
(p-Dimethylaminoazobenzene: 60-11-7)

HE ZHbutter yellow), N,N-TH€-4-opu] o} HA(N,N-dimethyl-4-aminoazobenzene),
N,N-gH&-4(Hdolx)-#lAot(N,N-dimethyl-4(phenylazo)-benzenamine), N,N-tju|g-
oteb-d ol Zotd (N, N-dimethyl-p-phenylazoaniline), W€ Hl Al oF
g gold d(benzeneazodimethyl aniline), DAB

ZHmethyl yellow), H

=
CAS No 60-11-7 SN D ITA CuHeNe @@
- EQF Ol LM Mol ro| HRgAolCt?
2 A 22529° - H| 5 -
= = ™ 14-~117C = 9 -
7 g - 3 71 ¢ 00000003 miHg
o % M - E 4 oA -
8 O L UIL HIM OffZ ZRRLE S0f K=Ct?
£ 1 2the Merk index, PACGIH, ‘HSDB
3. WY % 8%
ZFAFE A (Ao HE Q] 2o 2 ARRE|QI oL HOEAE 9J4lE| o] T o4 AMREA] g,
GAAE, FASIA A FRIACF E= A|A|CF
4, 32 Lzt 24
o= AgAA FE0 2 TAA7= HTE A= Qi
5. 84 % AL
« 550 B, O A AH 52 53 552 S g
o AF Y, E9Esl, 18]/N-538), N-olHEsl, o-Zge] 4L AA tAEg?,

72| ZERHYUC



c o gFoE WEa.
ST AR S

T, 9%, SE7) AFFH0] 4L S PP
(2 w4 AF9F

1) & TR, 8, Q% g FAoA ZAAR 90%ClA HEA mRY Aol HIuE Yo,
2) TEtEH  SEAYNA 1EFo] FEEH AN
3) ZEH : HEFZZFZREZo] Z = A0,

(3) T

dobgol 4=l AEHTIAIY AMge]l FAEHAT FEAFNA 2HEFo]l FEEHUN.

(IARC : 2B, ACGIH : -)

7. LEZE

O x=271%

o185 TWA & - STEL : -
0j=(TLV: ACGIH) TWA & - STEL : -
0l=(PEL OSHA) TWA @ - STEL : -
0l=(REL; NIOSH) TWA @ - STEL : -
FUA(OEL) TWA & - STEL : -
=(DFG) MAK : - PLC : -
U=(OEL JSOH) TWA & - STEL : -
UR(ACL 2Y3%d TWA & - STEL : -
TIZtE(AFR|EHE) TWA & - STEL : -

T LRk = 27I1F0) 21 YR O Woly, AN, TIELA, IS LA 50| e LIRS MDY

LIC

-

2) B2 =SAREY 7|18 TR AFA A 85 V. A2 @A R[4 A
e

IId

RIeYE
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8. Muoy

1) IARC. 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) IARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man. Vol 8 (1975)

74 | ZEAHUTC ARAY M3 |OIQAIE HEIOH



N,N-C|H|ElofM| Eof 0| =
(N,N-Dimethylacetamide: 127-19-5)

ot EAM W o] E(acetic acid dimethylamide), PR Y Eolr| =(acetyl dimethylamide),
DMA, DMAC

9] y 3
- CAS No 127-19-5 . ERW B AZAL CHNO >_...\

H;C CHy

- QY Gl A O] OHAO|DY QIMLIOF HIRDE HANTE QI7H LITED WA %A= 47 ppmolCt

2 A3 8712 (1 ppm = 356 mg/mf)® - H| 3 094(200)
A n = ™ 163~165C(760 torr)?
z 7 W E 300 3z 7] ¢ 15 mHg(20C)°

ol ® 7 70.T(HLNEN)P E dF Sk A Ok 18%, A%k 115%°
g o £ 2 WUZRIE ofAHZ HE ofe|20f & Al

S
-7 Ef /\|' HOIEFA T dlo| TUZHIDIEIDIAAQL Mzt [ ES| M ™A [f= 20| Lfg ZHBi}

, TIRME YOFH QLS

=/ @ °the Merk index, PACGIH, ‘HSDB

A, S, HJAE AAA

4, 72 LEEE 373

EHLHFTY 74 AREEA, HJAE AAA AT

- F5 0 ORE AH B4t =Y wEs] YEey FEE 53 Z5 Hesitt 2.
« QAL : dHEotq Eotr|E= Huddlo] o5 EiHwE FEAI2Hmonomethyl derivatives)
O Eotu|E {72 thAEC.

Q7|erg

s
o
3
(V2




« HjA : gy EolqEotuto]=7F 10 ppmo| S5F o] MMAC (N-monomethylacetamide)®
Ao 2 A5 tAE = Hli= oF 30AI1Zto] At HHEotN Eotm|E 70| 253} ni=
EEH FEANA AR 13.5% WA MMACE Hi&E9lon, /H7HQ1] &folo] wtet
30% Y= MMACE Hi&EE Z3%% Q. fudotiEctn=9] & Hrle= W 2%
Eu= AFA AH MMACY ¥oz HESHE. Kennedy 59 AFolAd= 1 ppm9
MMACY 3&7] k=& Al £¥oAE 10 ppmQ MMACS #AUTY B3kt o|2gt
ATE HUZ W &% MMACE H|HotNEojuto|E 59| A4 B7HE & 4 e
ZA7F ",

CW) AR 9

O 34 AF9E

:E’:]QHX] %]7—8 DMAE EW] —:—Oﬂ -T-Ofl o= /}26‘30"/\_] E__E_Z_q'cl,— zha} 374/\]_7]’ L]—E]-H‘Ou:] .\'ﬂ‘ﬁoﬂ
FARE A8 o7 A=o] et Ao g HIEQt 5= AFA Ii ¢ AR F/E7]
B9 7.5, 5.0 g/kgo 2 UepEt),

@) T AZAEL

1) S7UEH - HrEoA Eotu =0 =&
p

A AN, AAECl, AT &

3) &, W, B, US: 257 12 6417 288 ppme] Mot Ectu| =0 wEE HolAq T
A3 g7t BREYOH, o AT ARES W Frol4 LEEHE HE
25| o] MR HZo] ojdE A BuEolor frta sy,

4) TIEF: QAT FolA Ego FAHUS A ot Aol UehtA F Hopt Agsigon

it FHollA TR =2 T S Al 718 A8 oo AFEE 719, g o,

(3) &I

523} Aol werEAs 79 o B (ARC : - , ACGIH : Ad)
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7.

LEINE

D x=E871%

(IR EH) TWA : 10 ppm STEL : -

Oj=(TLV: ACGIH) TWA @ 10 ppm (35 mg/m) STEL : -

TIEEgel 2H Tk MANENEE Aavt Y 4 Qs PER YOI

0|=(PEL; OSHA) TWA : 10 ppm (35 mg/r) STEL : -

Oj=(REL: NIOSH) TWA : 10 ppm (35 mg/rr) STEL : -

QEASH(OEL) TWA : 10 ppm (35 mg/r) STEL @ 20 ppm (72 mg/rv)
=U(DFG) MAK : 5 ppm (18 mg/m") PLC @ 1I(2)

U=(OEL JSOH) TWA : - STEL : -

U=(ACL FH-57) TWA : - STEL : -

H2IE(AREHE) TWA : 10 ppm (35 mg/r) STEL : 20 ppm (72 mg/n?)
* U LR &R BY g QoMY NS, TRUN | WA SO| MEE LET|IZ7RIES RIHIRILICE

2) BEH =SANEEY 7182 SRARG A7, A 75 V. A =2AREA )

8.

A HE:BEI(ACGIH, 1994) Z7 A MESHY L ZAR|4 H|
ZAYANY Y (0]

A Z N-HEOMEOHI|E EE 7\? 30 mg/g FOfEl|  CHREE TR, HISOMN, LEO| AlH
5

- (I BFH): &F 5 N-H 2ol Eotu|= 30 mg/g crea

AR

1) Patty, F. (ed.). Industrial Hygiene and Toxicology: Volume II: Toxicology. 2nd ed. New York:
Interscience Publishers, p. 1834 (1963)

2) Kennedy GL Jr. Biological effects of acetamide, formamide, and their monomethyl and dimethyl
derivatives. Crit Rev Toxicol. 1986;17(2):129-82.

3) Kennedy GL Jr, Pruett JW. Biologic monitoring for dimethylacetamide: measurement for 4
consecutive weeks in a workplace. ] Occup Med. 1989;31(1):47-50.

4) Smyth HF, Carpenter CP. Weil CS. et al. Range-Finding Toxicity Data:List VI. Am. Ind. Hyg. Assoc.
J. 1962;23:95-107.

5) Stula EF, Krauss WC. Embryotoxicity in Rasts and Rabbits from Cutaneous Application of
Amide-Type Solvents and Substitute Ureas. Toxicol. Appl. Pharmacol. 1977;41:35-55.

6) Wang JC. Studies on the Maximum allowable concentration of N,N-dimethylacetamide.
Chung-hau Yu Fang I Hsuch Tsa Chih 1979:13:29.

7) Johnson MN. Letter from medical director of chamstrand Corp. to ACGIH (March 1961)

8) Corsi GC. Dimethylacetamide-induced Occupational Diseases with particular attention to hepatic
function. Med. Lav. 1971;62:28-30.

9) Thiersh JB. Effects of acetamides and Formamides on the rat litter in utero. J. Reprod. Fertil.
1962;4:219-220.
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Clo gz Sofn|=
(Dimethylformamide: 68-12-2)

ZEtHgol|=(formdimethylamide), DMF, DMFA, N-Z=2WtjdEoll(n-formyldimethylamine),
e Z 20t E(dimethylformamide), N,N-t#|@d|gtoluto] = (n,n-dimethylmethanamide),

Z2dcto|w "ol (formyldimethylamine), DMF(e}Eto]=)(DMF (amide)

- CAS No 68-12-2 - R SEIRRA CHNO

. )“\
I~
N H

CHy

. RO I LA S LR CRRHO) | fmULjofot BIADH LAATE LiBE LAl oAl

0.47-100 ppmolct®

2 A & 7309 H Z  09445(25C)°

L ™ 6T & ™ 1530(760 mHg)?

37 U E 250 -3 71 ¢ 27 torr (200)°

ol B M 5778(UHNEN), 67C(IHLENP E gt ot H 27| F 22%~152% (vol %)°

ojo
=2

E = 2210 UiRR9 |]7] 8Ho| o =3°

M 1 *the Merk index, "ACGIH, “HSDB

201 X
SANE, AmEs A8, B4 Ak 7k FA|, Aa

B4 HRY A B E4E 5 A

« dAF 1 F2 A microsomal enzyme A$2] &2 = G o] EalET. F2 tiA

AFE-2 N-methylformamide©]th?.




0 CHs ]

CHa (9] CHa (8]
£o(aa)) | /(R E) I/ I
H-GC-N = Hi= G =N = H-C-N :=-\lI C-N
\". \\ I."\.
CH; CH=OH H H
(N N-Dimethylformamide) (W-Methyl-N-hydroxymethyl- (N-Methylformamide) (Formamide)
formamide?
4 R el 0% 13 %
%05 %4) CH:NHCO-5H.CHCOOH 2%
NHCOCH: 13 %
N-acethyvl-H-(N-methvlcarbamyljcysteine

| 3% | N,N-Dimethylformamide2| CHAtabd

- B2 ORE B3E tiAMbEe] a¥oR HjdEn. Ak =EEHUE We

AgFo]| |2
Ao g HiAEE P,

2L DMFQL B2|R2E4A| BIZZY 22 5 34 F502 QIoh S0 Aot A7 BT QIQICHO,
2) &, TR, HE, OF: & HY, mEEZE Z2AZ4 5 Qg

(2) WY 239
1) VRIEH | DMFo] Bel A4S tahom 3 24 AAlA 1t Aok Aol
AEAS S0 AT Yk Aoz AZE

7% 5] Aol Busgier?,

suzdacieel
. DMF =25+ 2494 5 76%004 3+

2) WEH: == AR 10278 5 198004 €2

o

EW/go] =g,
(3) &I

1% B4 34 S DMFY 2 718

Ao eEEe= ZFAAA 18] JTFstHE Balvt
AtH?, (JARC : 3, ACGIH : A4)
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7. L ENZE

D x=E871%

H2(12LE 1) TWA : 10ppm STEL : -

0IZ(TLV: ACGIH) TWA : 10ppm STEL : -

TEEEel 2

O]=2(PEL; OSHA) TWA : 10ppm (30 mg/ ) STEL : -

0I2(REL: NIOSH) TWA : 10ppm (30 mg/m) STEL : -

SEATHOEL) TWA : 5ppm (15 mg/m’) STEL : 10ppm (30 mg/ )
S2(DFG) MAK @ Sppm (15 mg/ ) PLC : 1I(2)

U=(OEL JSOH) TWA : 10ppm (30 mg/r) STEL : -

UR(ACL Y37 TWA : 10ppm STEL : -

LRI (AR HE TWA : Sppm (15 mg/n) STEL : 10ppm (30 mg/r)
U LRREE LE7IES B PR G LAY AANEY TIRUN TR U 59 HEE LE&VIEYRIRE TIHRILICE

2) BEA =SAEEY 7182 LEARG AFAY, AR 15 V. A R2ARPA )

- (TR LEER) - 4A¥ = N-"dEEoE 15 mg/L

- HI=(BEL ACGIH, 1999) 9] ¥=& A% A3 £99] N-H[2ZFol| =(N-Methylformamide;
NMP) : 15 mg/ ¢,

- S5 vpRebd A & AfFHgE A N-Acetyl-S-(N-methylcarbamoyl) cysteine :
40 mg/ 0

8. HuEW

1) Hamilton, A., and H. L. Hardy. Industrial Toxicology. 3rd ed. Acton, Mass.: Publishing Sciences
Group, Inc., 1974., p. 349

2) Baselt, R.C. Biological Monitoring Methods for Industrial Chemicals. 2nd ed. Littleton, MA: PSG
Publishing Co., Inc. p. 128 (1988)

3) IARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man. Vol 71.
(1999)

4) Potter HP. Dimethylformamide-induced abdominal pain and liver injury. Arch Environ Health.
1973 Nov;27(5):340-1.

5) Reinl W, Urban HJ. Diseases caused by dimethylformamide. Int Arch Gewerbepath Gewerebehyg.
1965;21:333-416.

6) Tolot F, Droin M, Genevois M. Intoxication par la dimethylformaide. Arch Mal Professionelles
1957; 19:602-6006.

7) Chary S. Dimethylformamide: A cause of acute pancreatitis? Lancet 1974;2:356.

8) Martelli D. Tossicologia della dimethylformamide. Med Lavoro 1960:;51:123-128.

9) WHO; Environ Health Criteria 114: Dimethylformamide p.87 (1991)

10) www.KOSHA.or.kr_29% 84X #12008-12(DMF)

11) WHO; Environ Health Criteria 114: Dimethylformamide p.52 (1991)

12) Ellenhorn, M.J., S. Schonwald, G. Ordog, J. Wasserberger. Ellenhorn's Medical Toxicology:
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Diagnosis and Treatment of Human Poisoning. 2nd ed. Baltimore, MD: Williams and Wilkins,
1997., p. 1675

13) 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. 156.
(1990)

14) TARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man. Vol 47.
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CloflE olE=
(Diethylether; 60-29-7)

ofgoElE, Hold&Ate]E(diethyl oxide), HolEold|2(diethyl ether), S8 Zo|gdEH 2
(glycol ethylene ether), °HZ(ether), o[EAIoeHethoxyethane), o22Ato]=(ethyl oxide),
25t o g2 (sulfuric ether), BF¥A o2 (anaesthetic ether), EWEO|E| Z(solvent ether),
told AtgH=E(diethyl oxide), oHIZ, A.C.S. HHE, olEERE(Z A AnZ HujY)(ether,

a.c.s. ethane, 1,1'-oxybis-, 1,1'-oxybisethane, 3-oxapentane)

) 1 o=
- CAS No 60-29-7 - BAA 9 IR CHO N
- B Ol LHAY RAHO|H 9|iado| ST OHAZA THEOH GHARTE LICE HHASIA|= 89 ppmOlCt”
2 A 7412 (1 ppm = 303 mg/m’)® - H| 3 07134 (200"
= = " -163C - B £ ™ 3450(760 mHg)°
=7 ° g 255 (27] 10) -3 7 4389 miHg (200
of Y ™ -45¢C° - E 2ok Y F7] 5 185~45 (vol %)
€ o E 20| 51 Y32 4l SRREES S} ¥ ARt

-7 Bt OiR POl 3Lt

2 & “the Merk index, "ACGIH, “HSDB

3. 24 9 8k

U4
=]

A (AT Edbgo] HL EAR YiA|Eo] AL A AMREHT A $Q), LA, A4
IR, 7159 &4, SetaE, HES Y, WAA, 7HHAA &

o

4, 72 L= 27

NENE, T

FEAZE, ol Xﬂ}_, -Eéc’di}i‘xﬂ}_, dHAzE 574

rSE
=,
rﬁ
n:9
of,
=
=
—d
N
ol
L.
N
Q,
Fu
__>‘~_l,‘

%, UERMERZ A%, 44713,




« B5 0 HE 53 59 A HEA oz Eojgith,

o AL ¢ S5 HolEoE 29 8~10%%t AR YAl H= 8iEH k. 2+ microsomal
enzyme?| Cytochrome P-450°] )+ monooxygenase system©] 93] et} ofMEY
gslo|=2 A=Y, ogh& ) ot ELE|slo| = ofA|Elo]ER AtshE T},

- HjA : gREo] HE 53 7] F wiEEHY, 48 49, 2 g 5oz wjddny.

W] AR S

6. BY 7378 1y

1) 24 A}

o [+]
uby E3rt glo] WAL vk ALGE AR, BES A, Aoy, WRY, 5, @713, A8
27, M2Ag, TE 52 dosin 9935 EX FEAHL Y T 5 A

@) T AZAE}
1) AEA: A8AS, FA, £, 28, olAHE, FE A By Ho] Busep,

2) TIEb: YRR} HPTZIHF0] B H A,
e

=
3) wokd : =83} Algoa LrEEE Y o H (JARC @ -, ACGIH : -)

(18T R TWA : 400 ppm STEL : 500 ppm

0j=(TLV; ACGIH) TWA : 400 ppm (1200 ng/r?) STEL : 500 ppm (1500 mg/m’)
TRl ZH: ASEE O MBS MAY U £ QIS ¥EE Uy

0j=(PEL; OSHA) TWA : 400 ppm (1200 mg/m*) STEL : -

0|=(REL; NIOSH) TWA : - STEL : -

FEAU(OELD) TWA @ - STEL : -

S2(DFG) MAK @ 400 ppm (1200 mg/m*) PLC : -

U=(OEL JSOH) TWA : 400 ppm (1200 mg/m*) STEL : -

UR(ACL -5/ TWA : 400 ppm (1200 mg/m*) STEL : -

LEFE(ARIEHR) TWA : 400 ppm (1200 mg/r?) STEL : 200 ppm (616 mg/m)
T LRRE 57170 Y gE O Wy NS TIRUN, 7T T SO Rl LE7IZERIES MIHRILIC

2 REFA =2AE: A= e
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8. Muoy

1) NIOSH; NEG and NIOSH Basis for an Occupational Health Standard for Ethyl Ether. Available
. http://www.cdc.gov/niosh/pdfs/93-103a.pdf

2) Chengelis CP, Neal RA. Microsomal metabolism of diethyl ether. Biochem Pharmacol. 1980 Feb;
29(2):247-8.

3) Goodman, L.S., and A. G. Gilman. (eds.). The Pharmacological Basis of Therapeutics. 4th ed. New
York: Macmillan Co., p. 82 (1970)

4) Kirwin Jr CJ, Sandmeyer EE. Ethers. in: Patty's industrial hygiene and toxicology 3rd Rev ed. Vol
2A Toxicology, pp2491-2511. GD Claytion and FE Clayton Eds John Wiley & Sons, New York
(1981).

5) U.S. National Institute for Occupational Safety and Health/Occupational Safety and Health
Administration: Occupational Health Guideline for Ethyl Ether. In: Occupational Health
Guidelines for Chemical Hazards.

6) Kirwin Jr CJ, Sandmeyer EE. Ethers. in: Patty's industrial hygiene and toxicology 3rd Rev ed. Vol
2A Toxicology, pp2491-2511. GD Claytion and FE Clayton Eds John Wiley & Sons, New York
(1981).
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Clof| & 2l E2| o
(Diethylenetriamine; 111-40-0)

2,2-dotuioeotrl(2.2-diaminodiethylamine), 2,2-°]0] v A (] Eo}ql)
(2.2-iminnobis(ethylamine), 1,4,7-E&|o}A}eH(1,4,7-triazaheptane), H|Z2(2-otu]=ofEd)otdl
(bis(2-aminoethyl)amine), N-(2-oF|:=o€)-1,2-oflett]otl(N-(2-aminoethyl)-1,2-ethanediamine),
DETA

H.N NH,

. CAS No 111-40-0 L OERA Y IEA CHN NN

DOF O LHAY 404712491 S4/40| Qle 7 QAHOHAO| QL [Of LHAHT} LHCHD

2 a2 1031701 ppm=42 mo/m)? - H] 5 09585 (20C)

= L M 390 - B £ ™ 2067C(760 mHg)?

z 7] ¥ £ 356° 5 7 oF 037 mmHg(ZO"C)a

of I ™ 1027 (THHMAER)? Z ot -

8 o £ 27 LT20| UL} OE|20= OHE|A| QF=CEC

7| E|- %j_f a gfﬁk%% n:l/\l/\|:)||:|.a

© B Rew H4A FoEd

« dAF D AT gHOIA 4 TR ARl HEEHAH.

- Wi 2 o R WMET, 2%olst $7] F olitaletaR MEETH),
< W) C 46AIZE F o iRE wiEEn,

J‘;“

F>
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o] 29| §A4L YR, , TZ/E AT A £4S 4o & Uk S/ g9l
HRol HE AR 4 gl ol HTA WS AT, Het Wxo) e obulv|oh g
o] WAAG] ot Ao Az

) ZB7AH : HEAQ kZoly Tt k&R M4 S AL 5 AP

2) W = AFFolA HIEZE 9 F H (IARC : -, ACGIH : -)

otm(18L 58 TWA 1 ppm STEL ¢ -

Ol=(TLV ; ACGIH) TWA 1 ppm (4 mg/ ) STEL © -

TRl ZH B W BET| Asa RFTIRF oiR WS KARH Y 4 Qg BER FY

0|=2(PEL ; OSHA) TWA @ - STEL @ -

O]=(REL ; NIOSH) TWA 1 ppm (4 mg/m’) STEL @ -

FHUAL(OEL) TWA @ - STEL ¢ -

ZU(DFG) MAK @ - PLC @ -

U=(OEL ; JSOH) TWA @ - STEL © -

UZ(ACL ; 2HLF7) TWA @ - STEL @ -

TIZIE(A TR EHE) TWA 1 ppm (4.3 mg/m’) STEL 3 ppm (13 mg/m*)

* It |_|.E|.HE:| 5:§7|—7£—9| _E_z:;d @E ol l:IFOH\-I' /\H/\|5/\-| ]1|_nf|_ﬂm’ 7|E 7‘:%71‘? %g| gEE i§7|2':_7g|E|H% ’é.*I_’HfEJLIEf.

2 REFA =2AE: A= e

8. ¥iz#

1) 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. 61 (1990)
2) Beard RR, Noe JT. Aliphatic and alicyclic amines. In Patty's Industrial Hygiene and Toxicology,
3rd Rev ed. Vol 2B 993135-3137. John Wiley & Sons, New York (1981).

3) Dernehl CU. Clinical experience with exposures to ethylene amines. Ind Med Surg
1951;20:541-546.

4) American industrial hygiene association: Hygienic guide-Diethylene triamine. AIHA, Akron, Ohio
(1960).

5) Gosselin, R.E., R.P. Smith, H.C. Hodge. Clinical Toxicology of Commercial Products. 5th ed.
Baltimore: Williams and Wilkins, p. 11-206 (1984)



1,4-C| =24t
(1,4-Dioxane: 123-91-1)

)24k dioxane), °]Atstjo€d(diethylene dioxide), 1,4-°]Atsttjo€dl (1,4-diethylene
dioxide), ©Holgd ofg|2(diethylene ether), ©JAlStt]oE(diethyl dioxide), T+et-t]SAk
(p-dioxane), 1,4-dioxacyclohexane, dioxyethylene ether, tetrahydro-1,4-dioxin

- CAS No 123-91-1 - B IRA CuHs0; [ j
DOF Ol LHA  2AHO| 71QiAd oA OfE|2 HIRGH LHAH(HAY Al 24 ppm)
2 A & 8810 (1 ppm = 366 my/m)* - H| = 10329 (20C)°
= L ™ 18 ke ™ 101C (1719H)?
37 % g 30 3 71 ¥ 29 mHg (20Q)°
ol g M 122C(UmMER), 183COHLNMEN® - E o St H 27| & 2~22 (vol %)°
g o £ 2 J2(7 RE Q7IBMe & AoICtP

< EF ST QIS U IMIRISS AHMOLD, HAY O UNTIERATE AHDICED

M 1 *the Merk index, "ACGIH, “HSDB

3. wye ¥ 8E

[

97}, ABRoE, AERAAY 57, WIS Lol GulA, HPAA, FA, HF, PRA,

gHA 5

4, 32 LEL|E 27

Hry

—er‘
0
2

@}, dgRol=, AERAAC] 57, HelESt viAc) G, FYAA, RA, 5
G359 A%, LT, A, AR, A Ewol LTS

« B4 3EY9 HREE F5EgY
o A} : A4 1,4 tho] &AM} B-hydroxyethoxyacetic acid7} BEE AT,
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o WA : 85%0]49 thAME(8-hydroxyethoxyacetic acid)¥} ¥HF 1,4 tjo]2Ato] AHOZ
GIESRSl=El
« 97 0 50 ppm/6AIZE B =E2EHJES W vVl 0.98 +£0.12 A7 o] AT,

F4 FUo= F3414 AAZE BZ = A, 5000 ppme] 183 =EEo] dFo] WAt A
H7E AU, 557 S0l B = A E E ~ A kEOl &, T, AT AFTHE 42
b H&Ate] EE & ARt Z=AF AR OA Aol st Eojxl 1t S4HA

i [ e B R e é%?l thol Ak
2) T 270 B9 sk &Y ARA 34 AR =] SHA 7 HAKcentral hepatic
necrosis)7t B3I EE AlFolA FEe BEEA] AU,
3) & TR HY, R AV mE22 mRgo] g £ g
(3) WA

B AYolA WAL, 0, FEgel FUHo, gk dat AL FEsHA ek,

(IARC : 2B, ACGIH : A3)

7. LENZE

D x=2871%

oIN85 E TWA : 20 ppm STEL : -
0l=(TLV: ACGIH) TWA : 20 ppm (72 mg/m’) STEL @ -
7IE2gel 2H T BT S0 AEEYE Alawt E 4 3l WEE AT
012Z(PEL: OSHA) TWA : 100 ppm (360 mg/rf) ~ STEL : -
0]=(REL: NIOSH) Ceiling © 1 ppm (3.6 mg/m’) STEL @ -
FHAL(OEL) TWA : 20 ppm (72 mg/m’) STEL @ -
£9I(DFG) MAK : 20 ppm (72 mg/n*)  PLC : -
2=(OEL : JSOH) TWA : 1 ppm (3.6 mg/m’) STEL : -
UR(ACL : ZML57) TWA : 10 ppm STEL : -
TI2tC(AR|EHE) TWA : 10 ppm (36 mg/m’) STEL : 40 ppm (150 mg/m’)

* 7t Ll»El—l:g _LE%7| O| DU—{ (;E ol HFOI—/\‘IY /\H/\I%/\‘I ]:[|l=|"II'7Y|' 7|E 7[!'71‘ %0| 7Y‘IE|— EEE”KNIEH}_% 7|(:II'II_H|-E"21H_|[|-_

T o, To

d
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2 REFA =2AE: A= e

8. A2y

1) Sullivan, J.B., Krieger G.R. (eds). Clinical Environmental Health and Toxic Exposures. Second
edition. Lippincott Williams and Wilkins, Philadelphia, Pennsylvania p. 1196 (1999)

2) Young JD, Braun WH, Gehring PJ, Horvath BS, Daniel RL. 1,4-Dioxane and
beta-hydroxyethoxyacetic acid excretion in urine of humans exposed to dioxane vapors. Toxicol
Appl Pharmacol. 1976 Dec:38(3):643-6

3) Braun WH, Young JD, Blau GE, Gehring PJ. The pharmacokinetics and metabolism of
pentachlorophenol in rats. Toxicol Appl Pharmacol. 1977 Aug;41(2):395-406.

4) Young JD, Braun WH, Rampy LW, Chenoweth MB, Blau GE. Pharmacokinetics of 1,4-dioxane
in humans. J Toxicol Environ Health. 1977 Oct;3(3):507-20.

5) Sullivan, J.B., Krieger G.R. (eds). Clinical Environmental Health and Toxic Exposures. Second
edition. Lippincott Williams and Wilkins, Philadelphia, Pennsylvania 1999., p. 1196

6) Yant WP, Schrenk HH, Waite CP. Patty FA: Acute response of guinea pigs to vapors of some
new commercial organic compounds-VI. Dioxnae. Public Health Rep. 1930;45:2023-2032.

7) Mackison, F. W., R. S. Stricoff, and L. J. Partridge, Jr. (eds.). NIOSH/OSHA - Occupational Health
Guidelines for Chemical Hazards. DHHS(NIOSH) Publication No. 81-123 (3 VOLS). Washington,
DC: U.S. Government Printing Office, Jan. p. 1 (1981)

8) Barber H. Haemorrhagic nephritis and necrosis of the liver from dioxane poisoning. Guy's Hosp.
Repts. 1934;84:267-280.

9) Johnstone RT. Death due to dioxane? Arch Ind Health. 1954:;20:445-447.

10) U.S. Environmental Protection Agency's Integrated Risk Information System (IRIS). Summary on

1,4-Dioxane (123-91-1). (http://www.epa.gov/iris/)

11) ATSDR: Toxicological profile for 1,4-dioxane. 2012. p 10
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Clo| 28 &7=
(Diisobutylketone: 108-83-8)

olax 2ot E(diisopropylacetone), 2,6-HHE-4-FEF=(2,6-dimethyl-4-hepatanone),
o] At E(isovalerone), W& E(valerone), SYM-T]o|AZ & HolHE(SYM-diisopropyl-acetone)
olaX e A E(isobutylketone), 2,6-HHE-AE-4-2(2,6-dimethyl-hept-4-one), S-Tjo]AI
Z Yol E(S-diosiopropyl acetone)

2. 22 -9y M
. CAS No 108-83-8 . R G AZN CoHigO )\/K)\
Dok 51 Ly SAE 92 CLIEMJOMIE S|grdo] Gk O Of|Ef|2 AT LT, WHARO| SIAl=
© * =% 01 ppmolct
2 A @ 14233(1 ppm=5.82 mng/m’)°> - H| Z 08053 (20C)°
L = M -415C - B = 7 163760 mHg)®
TN E A9 -3 7 ¢ 17 mHg (200°
of ot M A9C(UHKIEN), SSCOHLEN) . E dF 3t H 081~71(vol %)°
2 O L o2 UIL Z22LE0| =1, 2of| =A| f=CtP

28 : °the Merk index, "ACGIH, “HSDB

Ul AR g
S AR U
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6. BB HYB

oo
O 34 A29F

S FEEFATH. 25 ppm oAl A=
w9 AFTAT FHE ShSHUT. FEHAFAA utF Zgol YA

(2) T

523} Aol d HEdE 3 ¢k @ (ARC : -, ACGIH : -)

OB ER) TWA @ 25 ppm STEL : -

O]=(TLV: ACGIH) TWA : 25 ppm (150 mg/m’) STEL : -

NEEEL 2H: AEEEE AAR 2 4 2 PR Y

O|2(PEL: OSHA) TWA @ 50 ppm (290 mg/m’)  STEL : -

0]2(REL: NIOSH) TWA @ 25 ppm (150 mg/nt) STEL : -

QEATHOFL) TWA : - STEL : -

=(DFG) MAK : - PLC -

U=(OEL: JSOH) TWA : - STEL : -

UR(ACL ML/ TWA : - STEL : -

TIZIE(ATR| 2 HE) TWA 25 ppm (150 mg/n’) STEL + 40 ppm (240 mg/ )

LR RETIEOl B YR Y W, WNSY WL 7 U 50| HRE REIEERIRS HaHRC

2 REFA =2AE: A= e

8. ¥ig#

1) Browning, E. Toxicity and Metabolism of Industrial Solvents. New York: American Elsevier, 1965.,
p. 436

2) Carpenter CP, Pozzani UC, Weil CS, et al., Toxicity and Hazard of Diisobutyl ketone vapor. Arch
Ind Hyg Occup Med. 1953;8:377-381.

3) Silverman L, Schulte H, First M. Further studies on sensory responses to certain industrial solvent
vapors. J Ind Hyg Toxicol. 1946;28:262-266.
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CIZ2 20| Et
(Dichloromethane; 75-09-2)

Gl ddl(methylene chloride), °o|gsiHet, wWEAZZeto|=(methylene dichloride),
w g Ho] ZF 2o E(methylene bichloride), Z&-& 30(Freon 30), ©]|¥s} WE# (methylene
bichloride)

. CAS No 75-09-2 . BRI G 23N CH,C l_/""

- BQF 5l GHAf  DAHO| OHRfo|H TEEGH EHMTH LITE WHAHO| SHAl= 25~150 ppmOICE?

8 A ZF 8493 (1 ppm = 347 mg/r’)* - H| Z 13266 (200)°

5 & A 9% Z = ™ 3975C(760 mnHg)®

z 7 U g 293 3 71 @ 349 miHg(20C), 440 mHg(25C)°
o B M HPRI Zod ot Ho-

=
CHE Rl R7TI8MRE Ao, =0l EEH ==Cte

ol
=
H

2N 1 °the Merk index, "ACGIH, ‘HSDB

HRIE % Bhya AAG, dolzE Az, 24, 4%, A el 32

- 52 B3YEE Ano| wekd 31~75%7 5572 F4EH,) nji g#& Au]step),

o« HiAF : AEERAR diARE T 500 ppmoll 8AIZE & E 2 EAFRIEY =7t 12%714]
A53HeP. o1A A%oflA 50, 100, 1503} 200 ppmol 7.5A17F &2 70~75%7} 1:401
25~34%7F 7] % QAlEAR wiEE, 5%7F gAERA] ¥1 5] Fo7 siEEdn &
2B nE2y e 47 1.9, 3.4, 5.3, 6.8%°]AH.
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- Wi AR ke ERRu e} ARl YAtsletart 5] o= widEs, AR AW
o iy

- B @F HR7)E 5~4080]1, o] B2 £2L 50~60
2L 240~4008 A= o]c}o®

F5 AllEe] YAk BhRe) AREeIA

e A7 52 1y ik
- @ 4 A RS 20,000 ppmo2 Yol A5k, BFAAAE A4

=7 =R QS|

A}%Pﬁkﬂl =]t

717t HA A2 ZoA HEEEWES 1~34 : : :
AASH WS HustitHY. 7200 ppmoll 887t } CEEAS W AAY o] dZto]l HaE g,
2300 ppmo] 58 7t k&Eo] ojX 8 TEE Rt

35 AHE T 80% HEZEHEo] SiE HJIE AAA =&
aRloz AZEAG?. Az gErzdee] 34 &2d g dgo
2597 A T ad" ARZE RIE Q0

CEIZAAOPHZG T At 17l HH(KOSHA alert) NO. 2010-02.>

=2 O
ZJAME MANZHO| MRt 20| ENZQ| Sl wiHoM LEE [IZRIUERS MAGHH § FE/MAlLof
O

1) AELA : ‘qi i“ﬂ % ARSI A R d}ﬂ}ﬂ_ﬂ, FI2EAIG|EZEY 57 5% Zi5tH

A S HIET Q7. g5ty AFEA HERR
Hgto] Tt E]’%Qi igﬂ% A 5 *é ARG BAAS AR AFEC] YAYHE,
g2229E 100 ppmOll =E&F W 7I2EAP I Z2H] 57t 5% ST o]
250 ppm= ZISHH 7IEEAIGEIEN wee ESFET mEbA vEAXIA 10% o449
I2EAFR IR sEE fERauE fio] ofd £ o7,

2) NEH : 500~1,000 ppme] 39 B¢ =28 Fd FAAA tx 7159 AHsE B
(3) wrA

FEAYNA Tt we] WYo] EuERom, AlgtolA] a9 % = Bl eA714
HIFe dod & Qlrke A AR ISE Aot %X}—r% T2 AR dEREA oA

FEAE(EGBANA AgoHe A £ WAES AAE AN tRAH 20|

|
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Sm) R £UAE AANE B F AAE o] REEe] dd dIRadHd] =5 2

1
=59 A7t JATHKOSHA Alert 2014-02%).

7.

LEIZE

O =&71&

OI(18LE) TWA : 50 ppm STEL : -

D}2(TLV: ACGIH) TWA : 50 ppm(175 mg/ ) STEL : -

TEEe ZH FIEEAGEZ 2R SEMEH AME K L Y £ Q2 PEE MUY

0|=(PEL; OSHA) TWA : 25 ppm STEL © -

0|=(REL; NIOSH) TWA & - STEL © -

FEH(OELD) TWA : - STEL @ -

S9(DFG) MAK : 50 ppm(180 mg/n?) PLC : 1I(2)

2UZ(OEL: JSOH) TWA 1 50 ppm(175 mg/m*), Ceiling : 100 ppm(340 mg/m’)
UZ(ACL 2HL-F7) TWA : 50 ppm(175 mg/m*) STEL ¢ 100 ppm(340 mg/m®)
D2 (AJS|EHE) TWA : 100 ppm(350 mg/m’) STEL : 250 ppm(880 mg/m")

>~
UL RETIES Y YR G LU AEY, TR

7R U SOl PEE LETIEERIRS YIHIELICE

2) BEA =SAEEY 7182 LEARG AFAY, AR 15 V. A 2A2PA )

8.

- (A ELTH) 2012) : A E=2 Al AFHT EF CoHb : 3.5 % ©o|s}
- ]=xBEL; ACGIH, 2010) : & Z8 A] s 2 tZ2=HE : 0.3 ng/ ¢

DB

1) U.S. Environmental Protection Agency: Health Assessment Document for Dichloromethane
(Methylene Chloride). EPA 600/8-82-004. Office of Health and Environmental Assessment,
Washington DC (1982).

2) Stewart RD, Dodd HC. Absorption of carbon tetrachloride trichloroethylene, tetrachloroethylene,
methylene chloride and 1,1,1-trichloroethane through the human skin. Ind Hyg J. 1964:25:439-446.

3) Stewart RD, Fisher TN, Hosko MJ] et al. Carboxyhemoglobin elevation after exposure to
dichloromethane. Science 1972:176:295-296.

4) DiVincenzo GD, Kaplan CJ. Uptake metabolism and elimination of methylene chloride vapor by
humans. Toxicol Appl Pharmacol. 1981;59:130-140.

5) US. Environmental Protection Agency: Health Assessment Document for Dichloromethane
(Methylene Chloride). EPA 600/8-82-004. Office of Health and Environmental Assessment,
Washington DC (1982).

6) Haun CC, Vernot EH, Darmer KI et al. Continuous animal exposure to low levels of dichloromethane.
In: Proceedings of the 3rd annual conference on environmental toxicology. Paper No 12;AMRL-TR-130).
Wright-Patterson Air Force Base, Ohio Aerospace Medical Research Laboratory (1972).

7) Divincenzo GD, Yanno FJ, Astill BD. Human and canine exposure to methylene chloride vapor.
Am Ind Hyg Assoc J. 1972;33:125-135.
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8) Riley EC, Fasset DW, Sutton WL. Methylene chloride vapor in expired air of human subjects. Am
Ind Hyg Assoc ]J. 1966;27:341-348.

9) Bonventre J, Brennan O, Jason D, et al., Two death following accidental inhalation of

dichloromethane and 1,1,1-trichloroethane. ] Anal Toxicol 1977;1:158-160.

10) Hall AH, Rumack BH. Methylene chloride exposure in furniture stripping shops: Ventilation and
respirator use practices. J Occup Med. 1990:32:33-41.

11) Leikin JB, Kaufman D, Libscomb JW, et al., Methylen chloride: Report of five exposures and
two deaths. Am ] Emerg Med. 1990:;8:534-537.

12) Moskowitz S, Shapio H. Fatal exposure to methylene chloride vapor. Ind Hyg Occup Med.
1952;5:116-123.

13) Stewart RD, Hake CL. Paint-remover hazard. ] Am Med Assoc. 1976;235(4):398-401.

14) Hanke C, Rupper K, Otto J,. Results of studies on the toxic effect of dichloromethane in floor
tile setters. Jentralbl Gesamte Hyg. 1974:20:81-84.

15) Lehmann KB, Flury F. Toxicolgy and hygiene of industrial solvents. William & Wilkins Company,
Baltimore (1943).

16) g=4tderdat. A9 WA BE(KOSHA alert) NO. 2010-02.

17) Rosenstock L, Cullen MP. Textbook of Clinical occupational and Environmental Medicine.
second edition. Philadelphia. Elsevier saunders. p. 1005 (2005)

18) Sheps DS, Herbst MC, Hinderliter AL, et al., Production of arrhythmias by elevated
carboxyhemoglobin in patient with coronary artery disease. Ann Internal Med. 1990;113:343-351.

19) Kleinman MT, Davidson DM, Vandagriff RB et al., Effect of short-term exposure to carbon
monoxide in subjects with coronary disease. Arch Environ Health. 1989;44(6):361-369.

20) Allred EN, Bleeker ER, Chaitman BR et al., Short term effects of carbon monoxide exposure
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321(21):1426-1432.
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J Work Environ Health. 1983;9(Suppl 1):17-25.

23) Barrowcliff DF, Knell AJ. Cerebral damage due to endogenous chronic carbon monooxide
poisoning caused by exposure to methylene chloride. J] Soc Occup Med. 1979;29:12-14.

24) US. National Toxicology program: Toxicology and carcinogenesis studies to dichloromethane
(Methylene chloride) in F344/N rats and B6C3F1 mice (inhalation studies) US. Department of
Health and human services, Public health service, Centers for Disease Control, National Institute
of Health, Research Triangle Park, NC (1986).
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dichloromethane, 1, 2-dichloropropane, and 1, 3-propane sultone. The Lancet. Oncology, 2014,
15.9: 924.
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O

fI=AAE | 95

iy



o-CIZZZHI7
(o-Dichlorobenzene; 95-50-1)

228k fgZF2=2ZWMZE(o-dichlorobenzol), EZ&W (chloroben), 0-DCB,

ortho-dichlorobenzene, 1,2-dichlorobenzene, dichloricide, Dowtherm E®

. CAS No 95-50-1 . EMA O A CeH,Cly ©/
Dok ol LHAY - BAHLHA| CHAAHO| OHA|Z HIGEM LHANTE LHH, WHAHS| HAl= 0.3 ppm0|Er,b
2 A 2 14701 (1 ppm = 601 mg/m’) - H| Zz 13059 (20C)°
= = ™ _1703C L= ™M 1805C?
37 %5 5] 5 71 ¢ 156 mHg (25C)°
of B ™ 66C(UMNEN), 74THEMEN® Z gt ot H 27| 5 22~92% (vol %)P°
2 8] £ 20| =A| 97 LT o= im0 AoICtD

-7 E} AR EE 7GR UR0|E, YR0lE 20t MESHH 20| LI ZHOH} HAY O AR,
ethyleneimine 3! YMRIEIY TR RETIARL FT[7H LESHL

=M 1 2the Merk index, "ACGIH, ‘HSDB

3. 4y o 8k
LA, GAA|, &3A E= ASA(ESot Fp), 3.4-US220tdd 5 AxA 5 FErerE
49 FHARE, A, 2Ad|7], sk 58 EHA, A7 AFA, MDI A9 HE3]A

o
A, &= FHA XﬂJ- Al GSA SoE AR

4, 72 LEEE 373

3,4-022F ofduut 22 §71Zolu A2A T FAE, 5 D ehol §ujut 7184
AA, 270 5080 BHA, AUAHA, GATHY FHAER AL



o giAL - SREFEIL H2E 53 giAtEe AW F AR 60%= mercapturic acido],
359 78 dAES SFEER IEE0|H UE A F HAEER 2,3, 34-HEEEHE
EgEoI},

< Wi FEAYAA 75~85%E AFS B wiAE, 7~19%E dEe o sAaEc.

=
s ¥7] - BEOlA o, 7F Alo|A vkl ZFzE 0.08, 0.049F 0.02 A7F o] el

dE222 ¥A(o-DCB)A =&=H&
=9 2%°AA 179 ge

_0|£

=
N

1) UEEH 55 APoA TEAo] HaE .
2) HR7H : 5= AN A-=4do] BaE ]l
3) Z¥7H: 0-DCB k=&d #HEo] 439 hdAgo] Hilx 5
(peripheral leukoblastosis) 13, ¥4 Jut4 widwy 19, 1281 Z54 WEy 2go|ch.5?
(3) AH
T 0-DCBe]| =23 TH 2874 &S BIgh Aol AT, (IARC : 3, ACGIH : A4)

32
o

N
&,
rlr
ml:l
b
ox,
_llI.
!
o[N

7. =ENE

W =872
(IR EH) TWA @ 25 ppm STEL : 50 ppm
0IZ(TLV: ACGIH) TWA : 25 ppm (150 mg/rf)  STEL : 50 ppm (300 ng/nv)
TR 2H ' R A7IE AT S0l LIELIA 9 AHEEIM TEEe et & 4 glg FhRR A
0|=(PEL: OSHA) Ceiling + 50 ppm (300 mg/m’)  STEL : -
0l=(REL; NIOSH) Ceiling + 50 ppm (300 mg/m’)  STEL : 50 ppm (300 mg/m’
QUAS(OEL) TWA 1 20 ppm (122 mg/m’) STEL : 50 ppm (306 mg/m’)
=(DFG) MAK 10 ppm (61 mg/m’ PLC @ -
UEZ(OEL JSOH) TWA : 25 ppm (150 mg/m’) STEL @ -
UR(ACL YY) TWA © 25 ppm (150 mg/m’) STEL & -
LB (AR HE) TWA : 10 ppm (61 mg/n) STEL : 50 ppm (300 mg/n)
* 7t

LIkg ETIEOl B R O AN, WASY TR TlE U 5O

rir

LETIZER(RE HIOHRLICL

d

= o -1 o
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2 REFA =2AE: A= e

8. A2y

1) USEPA; Ambient Water Quality Criteria Doc: Dichlorobenzenes p.C-14 EPA 440/5-80-039 (1980)

2) IARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man. Vol 73 (1999)

3) Organization for Economic Cooperation and Development; Screening Information Data Set for
1,2-Dichlorobenzene, 95-50-1 p.172

4) Hollingsworth RL, Rowe VK, Oyen T, et al., Toxicity of o-dichlorobenzene studies on animals
and industrial experience. AMA Arch Ind Health. 1957;17:180-187.

5) Riedel H. A few observation concerning ortho-dichlorobenzene. Arch Gewerbepath gewerbehyg.
1941:10:546-549 (German).

6) Elkins HB. The chemistry of industrial Toxicology, 2nd ed. p150. John Willey & Sons. New York.
(1959)

7) U.S. National Toxicology Program. Toxicology and Carcinogenesis studies of 1,2-dichlorobenzene
(o-diclhorobenzene) (Cas No. 95-50-1) in F34/N rats and B6C3F1 mice (gavage studies). NTP
technological report series No. 255. DHHS (NIH) Pub No. 86-2511. NTP. Research Triangle Park,
NC (1985).

8) Girard R, Tolot F, Martin P, Bourret J. Severe Haemopathies and exposure to chlorinated
derivatives of benzene (in relation to 7 cases). ] Med Lyon.. 1969;50:771-773. (French)

9) Tolot F, Soubrier B, Bression JR, Martin P. Rapid proliferative myelosis. Chlorinated benzene
derivatives as a possible cause. ] Med Lyon. 1969;50(1164):761-768.
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1,2-CIZ 220 Et
(1,2-Dichloroethane; 107-06-2)

o|gslof&dl(Ethylene dichloride), 1,2-o€@l o]¥3}H=(1,2-ethylene dichloride), ¥3}
o€dl(ethylene chloride), 1,2-t}o]ZZZ20fH|CI(1,2-dichloroethane), 1,2-HIo]EFZZH|Q
(1,2-bichloroethane), &3}, Het-tho]ZZ 20 H|?(alpha, beta- dichloroethane), sym-t}o]
2229 H|91l(sym-dichloroethane), 183} Z&|&(glycol dichloride)

11 O

- CAS No 107-06-2 LA O3RN CHAC, /S
. DOF OJ LHA| SAMO| OHN| ZERWE HIAGH LA LAY SIA 88 ppmb

2 A 9896* - H| Z 12351 (20C)

L™ 40 - B B W 835C

z 7 U £ 342 (Z7=1) 3 71 ¢ 789 mHg (25C)°

o 3 7 13C(LUMIYEN), 18C(THLNE) =3 L

M2 H 42 1 ppm =405 mg/m’ ;1 mg/m® = 0247 ppm (25C, 760 miHg)°

8 o E 20| A7t =5(0869g/100ml, 20C). YFL, ofH2, SR2ES0|E= M SECpP
<71 B USH MR WO BAIN E= IRMOE 2Ol ZE(YR0IE, DIOHE BE, LIEE, TE)

OlofiM ZO| LIHLE ZDICE HAY Moz Hotps, EAH EMTIA TR QETIAQL F7[71 - HEICH

M 1 °the Merk index, "ACGIH, “HSDB

o Az, & HLF F&, ESA, ASA, STIE AAA, LFH2A, HAE AAA,

1) FSMLY: 829 HF Fa
2) 222N olgdT G4E Anw sk FSA) 5 Fu= slof tolgE Zzejylo] 4
ol ojalA, ofgdl, dAsles, B/ 98 sl A2 yolddd o Az
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g4 3EY) EE 4TS Bl 47 SR, RS B 349 A 147 ol

o AL Aol A Hﬂ"j—ﬂ] AT F5H AP EE mixed function oxidation®} glutathione
conjugation®|th. HAo| 25 chloroacetaldehyde, 2-chloroethanol, 2-chloroacetic
acid7} TrEojXtt, 2= =&3Fo] WS o ¢ F83 IdTZ stal, H=F(high dose)oll A
=4 Tt Yehts 22 o] ARE 53 bt k] HEd Aol

« HiA 9 97) L 57 |Y IR E S5 S5E] AN B8 oF 84%7F AW R HjdEH
271E FHAE AR 22 HIE s e ook A AFHY Y F 2 ARl Ay
Y HoAs FEHA R, F 48A17F T Aol £7F oA AESHH. =& A=
et R A oA AA St DA, A5 FS AAEC] R} oAM= ol
(biphasic) 22 AAFL, T+ 7|#HE= L4 (monophasic) 22 AAH,

A EL TEE 5717 ko] Bowl T BIA LT Ao FF3} AR AEAS
Qth Ze Se WEg WAsH: o MR L2EE 49 FEES BE

B3t 10-15 ppmszo] W wHE TRACNA FFAFA Fohet 7, F=ARY o]gLol
A bt

X2 Jste] WFIL ALelA T WA Hk. A
FEL Bu HR o] WA, AR} S

(3) T

[ARCOA+= BEolA 9] H‘O“é ° ZE3| A=Y, Al st AtmE E5E519] 2B (possibly
ka1 %E} ACGIHO A& HES} upQ-AoA 78F7F A =&
Z9Fo] £RE 118j5lo] QI7toA Wtgo g BHES 4

carcinogenic to humans)® &&
ANAS 1, S5 BT ofH FQof A7
Aok sk, (IARC : 1B, ACGIH : A4)

* 5= A B

B3 foM s&E F7101 308 B LEE 22N £33, Y IEYNE YT LE Al 20A17F 2o
%Q’SEHOH HIZACE @5 A St UWL[OF FE7F F7H0tD O[ojM ZREIAH Ofb|L7| MojgA (glutamic
transaminase), 751’3 %*Q’\E/\ F|ofE|Ll ZATRT|LIN| (creatinine phosphokinase)7t &OR}ICE Q2L|El
7t28t Mo|gA (ornitine carbamyl transferase)?t DIEZE2[0tOIM R2HSk= ALTA[7E OHR =OHICE
1 7719l 7150l YolElof 5Y Tl Yuoz AMYOIICE SFHAHOM Ho| ZHut 2F, AZel 0jgry E[Ri

T O 11— =
#oh 7ho| ChPY ZAAGNMEIML AMRTol 2 IM 58 & & Gt

100 | ZEAFHPMUC ARAE M3 |OHUAEE HEYOH



7. L ENZE

D x=E871%

(185 TWA & 10 ppm STEL : -
O}2(TLV: ACGIH) TWA : 10 ppm (40 mo/m’)  STEL : -
TE Aol ZH ¢ ks S OtF|(narcosis) Tts/d2 ZAR ot 8RS A
0]2(PEL: OSHA) TWA +50 ppm STEL : -
Ceiling : 100 ppm
TNE QPO ZH Y, g =8, BWd 52 Ieforo] A
0]2(REL: NIOSH) TWA : 1 ppm (4 mg/m) STEL : 2 ppm (8 mo/m)
QEASHOEL) TWA @ - STEL © -
=A(DFG) MAK : - PLC : -
UE(OEL JSOH) TWA © - STEL @ -
AS(ACL SMI=EA]) TWA : 10 ppm (40 no/n®)  STEL : -
H2E(AR|EHE) TWA 1 ppm (4 mg/m) STEL : 5 ppm (20 mg/m’)
* LR LE7IECl B THE gl Hord MASA ORUA T|E UnF 59| MEE LETIEYRHE [MAHRRILICE

2) Y294 =3AE A= g

8. MuFEY

1) Clayton GD, FE Clayton (eds.). Patty's Industrial Hygiene and Toxicology: Volume 2A, 2B, 2C:
Toxicology. 3rd ed. New York: John Wiley Sons, 1981-1982., p. 3495

2) ATSDR Toxicological Profile. Available: http://www.atsdr.cdc.gov/ [cited 15 September 2012]

3) WHO, Environ Health Criteria 176: 1,2-Dichloroethane p.53 (1995)

4) Dreisbach RH. Handbook of Poisoning. 12th ed. Norwalk, CT: Appleton and Lange, 1987., p. 1581

5) Sittig M. Handbook of Toxic and Hazardous Chemicals and Carcinogens, 1985. 2nd ed. Park
Ridge, NJ: Noyes Data Corporation, 1985., p. 426

6) U.S. National Cancer Institute: Bioassay of 1,2-Dichloroethane for Possible Carcinogenicity.
Technical Report 55. DHEW (NIH) Pub. No. 78-1361. U.S. Government Printing Office,
Washington, DC (1978).
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1,2-C|2 =2 20| El=l
(1,2-Dichloroethylene: 540-59-0 &)

ojdstorMEd, yZZEZo|dd(dichloroethylene), Y2 3XE(dioform), °HEd Y Fs=
(acetylene dichloride), 1,2-t]Z=2=20f%l(1,2-dichloroethene), A€d, 1,2-t]ZF=Z=-(ethylene,
1,2-dichloro-), 9dl, 1,2-tJZ&&-(ethene, 1,2-dichloro-)

2. 223t Al
. |

CAS No ?;l(fr;;msym), ) em g amy o, ~
DOF Ol LHA  2AHO| DUk OHAY| Of|E|2 O OFF E Ml LHAR (LHAH %A 17 ppm)°
g2 A g 9694° - H| Z 12837 (cis), 12565 (trans), (20C)°
= L ™ -815Ccis), -49C(trans)? R e ™M 596C(cis), 47.2C(trans)?
37 U E 34 (=) 3 71 ¢ 180-264 mnHg(20C)°
ol o ™ 222-389C (UMNEH)P L Eour S Z7| 5 97%~128%(vol %)°
Mg H 4 1ppm =397 mg/m ;1 mg/m = 0252 ppm (25C, 760 mnHg)P
g O & 20| S8 2 LTL HIM OfE|Z, OME ZREIE0= ==L

-7 Ef UDF MRINQE MZESHH 20| Lty RS} ALY U0z FRtes EAU EMFIA TS 9=Tt
AQF FI[7H LHEICE

M : *the Merk index, "ACGIH, “HSDB
" 12-CIZ220I(12-DCE)2 & T T[0loVgM| 5 AlA(cis)ERt EA(trans)Eol 2¢Ol

* £ opfilo] BOMH|E Mol T2t CI20f SUNO] S TF ool STt HIAGICE

oL T

3. 4y

rio

% 8E

OHEAERZ, AR B SAF, ¥R, Ai, AT 59 84

HE A AA

4, 72 &L 27

- ATAYY BT, B
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% FR 5E71E Eel g9E 240 o 75971 WS B FLET,
o A} Ao 59 1,2-tZ220€d(1,2-DCE)2 7H9] cytochrome P-45001 23 A}

o] epoxide?t dicholoroacetaldehyde® AJAstal, tA] H|EZEgol9] aldehyde
dehydrogenase®} alcohol dehydrogenase®l| 2Jdll dicholoethanol¥}t dicholoroacetates
A JD,

I EE

E54 S,

2 A4St A Eo wEEW F54737]50] AAHDG. EAdA 0]4gA 2,200 ppmol =FE
He o, w9 FAH, A7F, 9S50, 23 L HIAS) 58 oAtk Hiuvt ol
=04 71, = 2 Aol 442 dsleTl, QAIA R oot B2 JFE do7= Ao disiAM=
B1E vt gtk BEAYHA ke sk 0E =4 gy og 3o} Zri?
s k 548 7
3,000 ppm (8AIZH &) | AZol MR/ Fyat 5
1000 ppm (8AIF L&) | HO| DMUHEZE HILFHO| WY H4LZ ™MHT L0 UA
200 ppm (8A[ZF L&) | AlUZAD) TM|RO| BN Hiof HHET Ao| A
2 W AZIF
Tggsol disiAe ofbdl Al Bt gl
(3) ¥4
AA7IA Y] AATo] oot TS ASEHIL AA ¥k (IARC : -, ACGIH : -)
7. =EE
0 x=271%
(IR L ) TWA : 200 ppm STEL : -
DI:";(TLV: ACGIH) TWA : 200 ppm (793 mg/m’)  STEL : -
TE el ZH QF At IEEoA OFF|(narcosis) Tts/de ZlAa%t O kS A7
DI:(PEL, OSHA) TWA : 200 ppm (790 mg/m’)  STEL : -

F719t

o
nHo

F

iy
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0]2(REL; NIOSH) TWA @ 200 ppm (790 mg/m)  STEL : -
FEAU(OEL) TWA : - STEL : -

=A(DFG) MAK : 200 ppm (800 mg/m*)  PLC : 1l (2)

2(OEL: JSOH) TWA : 150 ppm (590 mg/m°) ~ STEL : -

UE(ACL P¥57) TWA : 150 ppm STEL : -

HRIE(AR|EHE TWA @ 200 ppm (800 mg/m’)  STEL : 250 ppm (1000 mg/m’)

* U LRk 1271F0] DY YR G e, WA, IRUT T W 50| ul L37FHIES AHIRLC

2) BEH =2 A= A&

8. HUEW

1) ATSDR; Toxicological Profile (1996) Available : http://www.atsdr.cdc.gov.

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

3) Mackison FW, RS Stricoff, 1] Partridge (eds.). NIOSH/OSHA - Occupational Health Guidelines for
Chemical Hazards. DHHS(NIOSH) Publication No. 81-123 (3 VOLS). Washington, DC: U.S.
Government Printing Office, Jan. 1981, p. 1

4) HSDB Available : http://www.toxnet.nlm.nih.gov.

5) von Oettingen WF. The Halogenated Hydrocarbons, Toxicity and Potential Dangers, p. 199. U.S.
Public Health Service Pub. No. 414. Washington, DC. 1955.
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RIYE-22

1,2-CIZE2Oo2T
(1,2-Dichloropropane; 78-87-5)
% 202111, 2E MEOH, 202111, YAl ol [OHQIAIO| &Rz R0l FAFY B 2021331 Mo

HEA| 2 A A SATIUTICE AN(MRIOMHET AT RAL MG 9 H2ZH2%)

ojldstzzdd, T2IdAYIsE, =23 to|ZFE 0| =(Propylene dichloride), T2,
1,2-tJZ&22-(Propane, 1,2-dichloro-), Z2ddHsHzE, Itz 2IA (Propylene chloride),
Dwuchloropropan, Bichlorure de propylene, RCRA waste number U083, NCI-C55141,
Caswell No. 324, <3} Hel-tio]Z 22 X2 Ql(Alpha,beta-dichloropropane), To|Z2 2
-1,2-Z 29 9l(Dichloro-1,2-propane), ENT 15,406, A%A FE= 029002(Pesticide code
029002), &t wet-Z2 " tho]ZZeto]=(Alpha,beta-propylene dichloride)

- CAS No 78-87-5 - BRWABERAL C5HeCl, 42

Ch

% o M PAMo| oAF Z22EES HIRTH WA (UM AL 50 ppm)°

=]

= N 3 s o 3 1155 (200F

L = M -1004C oL M 964C°

37 ¥ E 39 (=) 3 71 ¥ 6617-7198 Pa (25C)
¢ B A 13-15C° E o 9b A 34%~145%

g H 4 1 ppm =462 10/m 5 1 n0/m = 0216 ppm (25C, 760 miHg)®

2 o E 1297 - 282 (25C, kg/m’)

=/ 1 ACSC, PECHA, “HSDB, 4PCS, *ACHIG

4. 72 =E5E 3

- FARARIE V1A EE A, AVN/AAA A, AR AL A7) AR, #E] F g AR,
2H A B =g4td, 7IE ARIESAE, AF, ke A4, oHE S
- FRAFEE A, X, 29, A4

iR
o
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il

7 Y 9 AF k= A HEY FHSH S g8 S5l i £ 2 A=

dHA YA Fot.

s AF D 12-HEEEXEZWO] 8 A} FJE= C-position©] AH8]H F glutathione 23|
mercapturic acids(N-acetyl-S-(2-hydroxypropyl)-L-cysteine, N-acetyl-S-(2-oxopropyl)-L-
cysteine, N-acetyl-S-(I-carboxyethyl)- L-cysteine)& ATt ESH AL} Aglslo]
o] AaFEr A8} acetyl Co-AS FAT 4= Y.

- WA g W) AW EE HE B4 wiEEY, A3 A gHeR A wiEsdEd

1 VEHER Wz, WY, ARy, g
2) MEA ¢ FE, 7AW, W5, A8AS 2Y 5

3) T : w=w), 8WA W

() WY 249%
1) UEEA : gudoE dAg g, AFda

2) VEH 719 AE, ol 44 % A

(3) WA

YEO gt QlajAoA HA 88 A ZLEA T 1798004 B A ST
1,2-DCP =& % %h& LAY7IA] FE7= 7-209(8B+F 149), =277 1-179 (@ 109),
g 9 F o WATA 7P 11 7172 9| 77l gl

1,2-DCP k=&=A9] g3t #53F HA 919S ASH(A%r 1-1,599 ppm)oll Bl S3t
L E7(A7F 1,600-2,399 ppm)e] 14.94), W ieZ(A7F 2,400-3,499 ppm)e] 17.1H) =
5|9 IEZE 1S W= AlEwol vlo] FHeEtol 11.44), IleE<to] 32.44 w2 A
og yehydrh (IARC : 1, ACGIH : A4)
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7. L ENZE

D x=E871%

Ot (18LEE TWA 10 ppm STEL : 110

0IZ(TLV: ACGIH) TWA : 10 ppm STEL : -

0|=(PEL; OSHA) TWA : 75 ppm (350 mg/m’) STEL @ 110 (510 mg/m")
Ol=(REL: NIOSH) Potential Occupational Carcinogens

FEAA(OEL) TWA - STEL : -

=2(DFG) MAK & - PLC : -

2U=2(OEL: JSOH) TWA : 1 ppm (4.6 mo/r) STEL : -

H2E(AR|E L) TWA : 10 ppm (46 mg/r) STEL : 20 ppm (92 mg/nf)
AL LE7IES ¢ PR G L, NS IR, TIE U 5O HEe RETIRECIRE HUHIRLICE

(2) BETH E2XREGY 7
- (B BH 2020) ¢

8. A2

F2 TEARE AFA4,

A F 12-yE22 22 HEZY

A #5 V., BEIY LSARAA H)
Z=8 A]) 180 ug/L

1) ATSDR; Toxicological Profile(2020) Available : http://www.atsdr.cdc.gov.

2) ACGIH. Documentation of the TLV's and BEI's with Other World Wide Occupational Exposure
Values. Cincinnati. 2019.

3) PubChem Available : http://www.toxnet.nlm.nih.gov.

4) 1,2-y4Z2 2T 23(1,2-dichloropropane) 5 Al&A| FF 4
BAATY, 2017.

24 9 AREYEF AA 5 AddA

s
o
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o7|§|.tl- -23

CIZ2EREZQZO|EL
(Dichlorofluoromethane; 75-43-4)

L 21(freon 21); &= 58 (algofrene type 5), °F23E 7(arcton 7), JEZZEZQ
Zr|eH(dichlorofluoromethane), ZF2 2022 29| (fluorodichloromethane), AYEZE 21
(genetron 21)

. CAS No 75-43-4 . BRI ITA CHCLF '
A TLA 2 r/‘\‘.:
- EQF Ol LHAf  2AHO| Zoind TIMO|D] OfE|2 HIROH WAYTE OF7F LTI,
2 At @ 10292° H| Z 1405° (90)
= = 1350 T £ 89C (760 mHg)
37 ¥ £ 382° (F7=1) 5 71 ¢ 1360 mHgc (250)
of 3t M 102T (THHAIEH) = L
Mg H 4 1 ppm = 421 mg/m’ ;1 mg/m’ = 0237 ppm (25C, 760 miHg)
g2 o L 20 =4 o2 UTZ OfH20| K
-7 E} LEE UE Us L0l BY OfA 9 0fOHlg 5 eMoz 2ol Z&E539 HHgoI0 Fof
2 Mz ROtz Fetel, EAH Zoan T2 RFMARL F77F WUk F2tARR 12 TIENE
Aol St

M 1 °the Merk index, "ACGIH, “HSDB

1) HEMery: Ui g, Susks 9§ LuET welk, 484 ATACAN 55 A

O O 3T

2) 72%|g38’8: CFC-11 E& CFC-12 Hup+= A7 AMgd. ¢FA9 ¥a7ts, 8, =4

2, ARHAS ol gatd] dng Aoz Ag
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« 55 g A B, AHF 9B B2 53 E5En. AUl Ao 2451 %08
AAs B, @A} va e |, o, 2k Ho] FsA SHHD.
- #jA 2 k7] A B 34 1sE &9 Al I E(unchanged) 2712 #iE&E A

Hof gollo] Zow FAo] AAP. A 8o, wR A= 5yt glon,

2) BEIH : 371= 3875 A5 7| BASZE, 7|4, 75o] dEtt
g oz w7t olgdo| tis] IS 7HAA "t f2= 4
o2 ofal HEFoZ AYS|E Sitt

3) MEMH : A5 =F A H7FYAY A4 FEAuo] ey, ofut: 40| S| Fo|
7}Eﬂ:;iﬂ‘r?l o) ogt Aoz Azt Qe mEtAe WS FroAx AW &
Bl

4) NeeH  FLAHt 5 Al FES A S FEE EAh

5) 7|Et: TSR 2E20 FHE(CFC-21)T T 7FA &Y A, FET 881=(Rhabomyolysis)S
Hoo

e
A=
S
o,
=l
ok
N
o &
Jo
oN
tlo
o, M
N,
)
52
rlr
£

dHs=olA Asko] 2qed B HEHOR kE Ao 1o & 2@t
W keE ZEASNAM 7199, g5Y, 2555 At Zo] YEUIE it

(3) TAA

=T AFlA AAdEEE 7 ¢t E (IARC @ -, ACGIH : - )

7. LENE

O x27)%
OIS TWA : 10 ppm STEL : -
0IZ(TLV: ACGIH) TWA : 10 ppm (42 mg/rrf) STEL : -
TE A 2R U= (BRE BRY) THsES ZAROH| Qo) .
0IZ(PEL: OSHA) TWA : 1000 ppm (4200 mg/rf)  STEL : -

oo
o
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0]2(REL: NIOSH) TWA : 10 ppm (40 mg/m*) 10AZt STEL : 0.1 ppm
SEUAU(OEL) TWA : - STEL : -

=2(DFG) MAK : 10 ppm (43 mg/n) PLC : 1l (2)

U=(OEL JSOH) TWA : - STEL : -

UR(ACL ZAL-54) TWA : - STEL : -

HRIE(AR|HHER) TWA : 10 ppm (40 mg/m*) STEL : 20 ppm (80 ma/nf)
* I LiERE LE7|R0| B YR Gl wory MASA mE7h 7| 1t 50| HEE LE7|RYE|RE A IHIRICE

2) BEH =2 A= A&

8. FAEY

1) Sittig M. Handbook of Toxic and Hazardous Chemicals and Carcinogens, 1985. 2nd ed. Park
Ridge, NJ: Noyes Data Corporation, 1985., p. 325

2) National Research Council. Drinking Water & Health Volume 1. Washington, DC: National
Academy Press, 1977., p. 781

3) Clayton GD, FE Clayton (eds.) Patty's Industrial Hygiene and Toxicology. Volumes 2A, 2B, 2C,
2D, 2E, 2F: Toxicology. 4th ed. New York, NY: John Wiley & Sons Inc., 1993-1994., p. 1203

4) The Chemical Society. Foreign Compound Metabolism in Mammals. Volume 4: A Review of the
Literature Published during 1974 and 1975. London: The Chemical Society, 1977., p. 242

5) International Labour Office. Encyclopaedia of Occupational Health and Safety. 4th edition,
Volumes 1-4 1998. Geneva, Switzerland: International Labour Office, 1998., p. 104.188

6) Mackison FW, RS Stricoff, 1] Partridge (eds.). NIOSH/OSHA - Occupational Health Guidelines for
Chemical Hazards. DHHS(NIOSH) Publication No. 81-123 (3 VOLS). Washington, DC: U.S.
Government Printing Office, Jan. 1981., p. 1

7) Gosselin RE, RP Smith, HC Hodge. Clinical Toxicology of Commercial Products. 5th ed.
Baltimore: Williams and Wilkins, 1984., p. 1I-159
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Qlstet2-24

p-CISIESA[HI7H
(p-dihydroxybenzene; 123-31-9)

S| =2F=(Hydroquinone), Holo]EZAMIA, =2 F=(hydroquinol), THEt-slo] EEAH&
(para-hydroxyphenol), E|F&(tequinol), IHet-#AIT]L(para-benzenediol), 1,4-HAT-S
(1,4-benzenediol), n}et-tjsto| EEA| A (para-dihydroxybenzene), tjslo| = E A A
(dihydroxybenzene), 1,4-H3lo|=ZAMAN(1,4-dihydroxybenzene), Tet-s|E2 =
(para-hydroquinone), #lZ35|E&F=(benzohydroquinone), WZ#=(benzoquinol), T+&}-
&AM (para- dioxobenzene), F|&(quinol), 4-5F°|EEA|H=(4-hydroxyphenole), o]
sto] =2 F=(dihydroquinone)

2. ga|-vrety A

- CAS No 123-31-9 - BApA ol AR3A CeHg O, "'0—@—0“
- Ok ol LHA DAH LA| SIMHO| CHAR QL= H7A

2 A2 11011 (Tppm = 450mg/m’) - H Z 1332 (15C 2=1)

= = ™ 1723C . n L ™ 286C

z 7 U £ 387 z 71 ¢ <0001 torr (200)

o o M 165C - E o v

2 o & gidlof 7t =11 of|2Qt 2ol ROHE|H(9.4 g/100 ml at 285" C) O£k, OMIE

© Ol AtADIEEAO|E O & ZOlEICt
-7 EF UOH ARRMNOf SO £0| LI ZEHDIC HA Alofs ULMDIEIA TR QZTIAQL FT7(7 HHOIT
=N ACGIH

3, HiAQl Ol 2

Sl 7o) SUAl D WA, Lok S41) FAHsAL, Bl ohEolE (vinyl acetare)e] F
AAA, HRAE, 7, A= A7 2 7129 A, 97 Ao Fiety Z=7HEA

4. F2 LEEE 37

GIIL(VCM) FHFH, PVC 249 AE B FFE 4, PVC 7H3 339 94 28 34
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« 0 B0l oSl 2 FEY, A3PE 58 U RS SR B4 s

o AL ¢ A= 7E 4817 Ao Y E T, 14C—hydroqu1none (HQ)9 &4, XAEXL ujd,
At e AFolA AL AA EFCNA AT Ee 24A17F oFo] =X }Od = Al
BATFo] A7 o w JH W] SEAT BolgHES Fof ¥ 208 Fof i1 sk
=959, ¥ 14C-hydroquinone (HQ)& 308 Fof iAo =dstqied.

« HiA 2 9] 2S]E SOl HEA S5 S| EE T =2 (oA 4t SFFEYelE
23 Pz ARE § 32 aWoR mEER’. EvoA &9 1% vk HFEA o=
A2 A0 WidET, 80%PEE AW BgAZ vepdt?. 200 mg/kgl AE&
HAM SH9AE 9% HQE HENA A+ AF AlX 3 48A17F 3o oF 90%7F AHofA
W&, oF 4%= O, 1.2%E Ao ZEALH, 0.4%= 57 52 53 wiE= Ao,

(o))
==]
2
S
-
~
nE
e
-
A
OF
—

1&g HafoF A, A A UAsk 2]
o B, A 5o 9 At BaE & Qi
587 741% of AFg 2. —1E§ﬂit+ 2.

ol
[ e ol
e T
4o N
J I
© of -
— o %
XL =
b
R A2

o
Mr o Am
Jro= g &
K
rlo
=2
o)
oL
i
lN

l“—?lﬂ r
>
4p
o
i)
u
i)
Boop 2L

bl
)
)
of
o
Jo
g
_?_l«‘
o
;O
%
AS)
_n;
q,
i
ofl -
5
UJ
(@)
c%
L
o[)l
_x;

A, 1%5 % 1 T;L*é LE A JH_%E,
dole FEAFTAel dehb g
Ao om gt *401011*1 1 g

el
o T oo
e (1}
= _]\1
> J_]E i,
P
oo Mo
of g
= =)
o
r]j oz _IEL
)
J;L
S
o,
1
U
Hu)
o
= ofo o
i
i)
ol
o,
30,

o,
—Ll
o
jﬁ:
>,
X
o
gE
il
0
r_BL' ox,
N
o[\ ll-;
i
d i
{4 m
)

E°3
o/\/\]g]— H] }é/\c}o] HP}\HO}E}ID Aol o] l1g &5 5 25} EH oq ]5 KA
Al OAg ZE S HME o] Whlsith A

M 49l 1 g A3 Al o, 1o, FE, B4z % HE 38, 3
SR 34 A Al JAgEe £ 9 A4S dos7|E stejg) BERPCR Qlsto]
AbgEr S QY.

2) WY AR
1) Z€7AH - HA 8 T &AL HAL] ARSI Hls2 HQO 7121
HQ: ML-1, HL-60 & 7}2] Z4= A= gkelo] E4Jo] glo], NZ9] ZA3} A= 43t EP”
2) 2274

BE719] WSt g8t XA}F: hydroquinone, trimethyl-hydroquinone, ¥ retinene-
hydroquinone €3=0] &4 3379 - 7|13 22 587 T4 FHE =5 4 FHES
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3) ir, T, BIY, A% ¢ S E2e] WHoR nEww Fu 9 Zuo] ok ) 27
o

]

o
T

e

b

AP, 2 FH(HE 5% 0|4 &)
\}]

HRg 4367 gdesg 24 Ry Mige So| A

O:

N,
O
B=)
4z
=
=
M

(o] F.O|T_'4
b
&
filo
o
o
N
rr
Eﬁi B>
i r
S
(e}
rﬁ I
0,
5
.ﬂ
S~
<
o X
2,
zi
o 2

O _1\1
g
(0]

N T
e
2 By F
LY

Tr
R

1
=
olo
o,
o,
e
K
Ni _gl:‘;
B
il
2y
Mo
o >
Iz
w
)
o
4o N
5 E -
H Lo
mE -

>~
o
Nt

(3) T

IARC group 3, ACGIH : A3

7. EEZE

D x=2871F

14749 E]X}tﬁol(ochronosm) Hg 8 QItH?. F7] Folu &7]o EA5k=
-:H

(1 BLEH) TWA : 2 mg/m*

O12(TLV: ACGIH) TWA @ 1 mg/ STEL @ -

TE el 2H =2 MO ¢ EEE YOrFLk

0j=(PEL OSHA) TWA : 2 mg/m’

0= (REL: NIOSH) 15 min Ceiling Value @ 2 mg/m’

SHUA(OEL) TWA! - STEL © -
=ZU(DFG) MAK & 2 mg/m*

AU2(OEL JSOH) TWA @ -

U(ACL 2= TWA : -

H2IE (ARl TWA : 0.5 mg/nm? STEL : 2 mg/m’

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

7lefere
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2) Corley RA et al; Toxicol Appl Pharmacol 165 (2): 163-74 (2000)
3) English JC, Deisinger PJ; Fd Chem Toxicol 43 (3): 483-93 (2005)
4) American Conference of Governmental Industrial Hygienists. Documentation of the TLV's and
BEl's with Other World Wide Occupational Exposure Values. CD-ROM Cincinnati, OH
45240-1634 2007.
5) Lewis, R.J. Sr. (ed) Sax's Dangerous Properties of Industrial Materials. 11th Edition.
Wiley-Interscience, Wiley & Sons, Inc. Hoboken, NJ. 2004., p. 1993
6) HOOPER RR ET AL; MORB MORTAL WKLY REP 27 (28): 237 (1978)
7) NIOSH. NIOSH Pocket Guide to Chemical Hazards. DHHS(NIOSH) Publication No. 90-117.
Washington, DC: U.S. Government Printing Office, June 1990, p. 128
8) Sullivan, J.B. Jr., G.R. Krieger (eds.). Hazardous Materials Toxicology-Clinical Principles of
Environmental Health. Baltimore, MD: Williams and Wilkins, 1992., p. 1098
9) Clayton, G. D. and F. E. Clayton (eds.). Patty's Industrial Hygiene and Toxicology: Volume 2A,
2B, 2C: Toxicology. 3rd ed. New York: John Wiley Sons, 1981-1982., p. 2591
10) Grant, W.M. Toxicology of the Eye. 3rd ed. Springfield, IL: Charles C. Thomas Publisher, 1986.,
p. 498
11) American Society of Health System Pharmacists; AHFS Drug Information 2009. Bethesda, MD.
(2009)

12) Budavari, S. (ed.). The Merck Index - Encyclopedia of Chemicals, Drugs and Biologicals.
Rahway, NJ: Merck and Co., Inc., 1989., p. 763

13) International Labour Office. Encyclopedia of Occupational Health and Safety. Vols. I&IL
Geneva, Switzerland: International Labour Office, 1983., p. 1675

14) Snyder R; Hu Exptl Ttoxicol 26 (9): 687-96 (2007)

15) Li Y et al; Life Sci 54 (13): 901-16 (1994)

16) European Commission, ESIS; IUCLID Dataset, hydroquinone (123-31-9) p 127-129 (2000

CD-ROM edition). Available from, as of March, 4 2009: http://esis.jrc.ec.europa.eu
17) International Labour Office. Encyclopedia of Occupational Health and Safety. Vols. I&IL
Geneva, Switzerland: International Labour Office, 1983., p. 820

18) Roza L et al; Fd Chem Toxicol 41 (10): 1299-1305 (2003)

19) IARC. 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). Available at: http://monographs.iarc.fr/index.php p. V71 702 (1999)



Of7HIEf
(Magenta: 569-61-9)

fuchsin, rosaniline, 4-[(4-Aminophenyl)(4-imino-2,5-cyclohexadienen-1-ylidene)
methyl]-2-methylbenzenamine monohydro chloride, C.I. BASIC RED 9, pararosaniline
chloride

. C A S N O 569-61—9 . _E_K _I 5! '_|'-_7|(_Il|| C20H20N3C| o T \:[.

- DGk ol GiA -
2 OA 2 323820 -5 B ¥ 268-270C
g of £ 2-3 mg/ml(2), 2-25 ng/ml(oIEF2
<71 Et Z2A(fuchsin), 2AtZl(rosaniline) EEEE £2|R0 =AH0| Z4&LEH0| Ql= HY (THHITHH))O

—
2N Hr0E 57| ofRLE 220z 510 ofER20E M =OLt ofHI20z =A] Q=L

=M : °HSDB

3. wye ¥ 8E

[

s, 71, 0] 59 9=, tHAEERY AR, uAyESHE GM(influenza Y tubercle
bacilus®] AFB stain)

4, 72 LELE 373

Ao F2 JRGA0] Ao, Hole MY, TEBAY A EA oI} v gEILY
94 59 ¢

RS
o
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6. ENYIE HYYol
(1) Wy

oA 2dz HAE S | Rt AL TARY, FASE 55 olstad.
2 o] 24| oJet ®REgtel FEEo] FA JIABAE FHA| Yt
53] opdlEr A2 NA HE =89 FTol AL oloF drt. (IARC:2B)

7. LENZ: A7 e

8. 12

1) Toxicology &Carcinogenesis Studies of C.I. Basic Red 9 Monohydrochloride (Pararosaniline) in
F344/N Rats and B6C3F1 Mice. Technical Report Series No. 285 (1986) NIH Publication No.
86-2541 U.S. Department of Health and Human Services, National Toxicology Program, National
Institute of Environmental Health Sciences, Research Triangle Park, NC 27709
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RI=EE-26

M EtZ
(Methanol: 67-56-1)

e &FZ(Methyl alcohol), = &F-&(wood alcohol), HE 4= (methyl hydroxide),
7H)&=(carbinol), R :3lo]|EE2 A H g (monohydroxymethane), $E AT E(wood spirit),
2= UZelwood naphtha), Wl@2(methylol), E2YY A3 E(colonial spirit), ZHH|St
AT 2] E(columbian spirit), TEAZ AT E(pyroxylic spirit), 2HTGE ¥H A HERS

(standard water in methanol)

T i B =
i
- CAS No 67-56-1 . A 9 2ZA CH50H H—C—OH
H

. B Ol WM SR PRl QlokY o, TS MEE SO SOl T2

O X O [ [ O 1L il
2 At 2 320 (1 ppm = 131 mg/n)° - H| = 0807 (20C, 2=1)°
.k L ™ _978(C"° - % £ W™ 65C (760 mmHg)®
37 %Yz 11 (27 =10 -3 7 & 775 mmHg (250"
9B W 120 (L E g o of I 60% RE ST
365 %
.8 o & Z olst2 oz, Wil AHE Sof & =2
=M ER 2 AR AlE UAIERNQE IEQUMS|E U2 QETIAQL F7[7h HIESHL

_]?:_ X 20
StAEIR, DRF Y OEES YOIl ot 120iM 345 YR0|gat HHZRMT)

4, 72 LELE 373

FRFAFEE ¢ ZELHRIE Ax, HUE, vy, AME. 3 9 AL Az 3F

5. &4 % oAt

© B AHY B9 BE wRE HET F4EE AA 9 R RustA "o,

oo
o
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o AR D HEREZ oA FE diARET A 2 HESEE - ZELHS|E — Ju4t
(formic acid) — olAldletao] WMAS B thAE "ok A7+ H$ F= alcohol
dehydrogenase system 3 A7} Hc}?.

c HlA : HEE e TEACE AHS B3 wjdEn?,

3) & R e g2 sEA =EFE 35 SV g5 =0 A5 S4°] US Ao
EF 124748413 & At FATESNMTE Aol olg + Uk HFo| =& 2 3¢

(2) WHSA
1) A e 710] BT E A9 ASHo|n WEAY FEo| e 4 glod
Aok BHY, £F, MAAL, AR 59 F5479 ARGl Ut & S ek,

2) & TR, 8, YR Hgs SV AV =& 2 FF ARG UERE 5 AT,

-

(3) T

s=0 ArolM EHEdE % & H. (IARC -, ACGIH -)

CE BES AT AYolH ONC BARYT FARYS S T2t T2 Mae
2 FYstel FHFSol WAk 2700k A% FEH 74D F4o] AU 2skelo]
S

o, Ao o]27|% sFYTtHKOSHA Alert 2016-013%).

0%
)

o
)
3L

7. EEZE

O =&71&

Ot2(1ELFH) TWA @ 200 ppm STEL @ 250 ppm
0l=(TLV: ACGIH) TWA @ 200 ppm STEL @ 250 ppm
2280 2H 0 28 5 =2 &% Ts8E Aae a7

0|=(PEL; OSHA) TWA : 200 ppm(260 mg/m’) STEL : -
0l=(REL: NIOSH) TWA : 200 ppm(260 mg/m*) STEL @ -
FHAL(OEL) TWA : - STEL @ -
=U(DFG) MAK 200 ppm(270 mg/ ) PLC : li(4)
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U=(OEL JSOH) TWA @ 200 ppm(260 mg/nf) STEL : -
U(ACL H=F7) TWA @ 200 ppm STEL : -
TZIE(ARIEHE) TWA : 200 ppm (270 mg/m’)  STEL: 250 ppm (330 mg/m’)

LR RETIRS B HE Y g ANEE IRTA TIE W 59 HEE LEIFERIEE YOHRLICE

2) BEd =SAEEY 7152 AT AT AR BF V. AESY =3A#AA )

- (A LT - A& F HEE 15 mg/L
- O]=(BEI; ACGIH, 2018)

z7y o= NE M| Al7] BEI
AH % methanol NUtE % 15 mo/L

- ZY(BAT; DFG, 2017) : £¥ % methanol 30 mg/L

8. A1

1) International Programme on Chemical Safety (IPCS) (2001). Methanol. Poisons Information
Monograph. PIM 335. WHO. Geneva.

2) International Programme on Chemical Safety (IPCS) (1997). Methanol. Environmental Health
Criteria 196. WHO. Geneva.

3) Tephly, T. R. The toxicity of methanol. Life Sci 1991;48(11):1031-41.

4) International Programme on Chemical Safety (IPCS) (2004). Methanol. International Chemical
Safety Card (ICSC): 0057. WHO. Geneva.
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RIYE-27

2-M A0 EHS
(2-Methoxyethanol: 109-86-4)

2-HEA&-E(2-methoxyethanol), Ed Z2F HWE oJHZ(EGME, ethylene glycol
methyl ether), olgt2 2-#lEA](ethanol, 2-methoxy), 2= WY o8 Z(glycol methyl
ether), WEAOE+&(methoxyethanol), H|E-HEA|oeE(beta-methoxyethanol), 2-HEA]
e ¥3#E(2-methoxyethyl alcohol), HIEAIE3 Z2]Z(methoxyethylene glycol), HEA]
Slo| =2 Ao 8H(methoxyhydroxyethane), W2 AZ<£E(Methyl Cellosolve®), WE ZE&
(methyl glycol), W€ 2A]E(methyl oxitol), =2 Z2]FH(monomethylglycol), 1-5lo]|EFA]
-2-HEA]oflek(1-hydroxy-2-methoxyethane)

.= 1 o=

- CAS No 109-86-4 . BRI G 3R CH,OCH,CH,OH /N,

- B Ol LA DAHO| SCiOL oAl Of[EZ B0 LA OFF LICHIA <A 1 2.3 ppm)
2 A ¥ 7609 (1 ppm = 311 mg/m?) - H| = 0960 (200)
= L ™ -85C .= ™M 1242C
537 45 262 - Z 7 & 62 tott at 20C 97 torr at 25C
of Tt ™ 41 7C(UHNMEN), 46.1COHLMIER) Z dt ot H 27 & 25%~19.8%(vol %)
g8 of TSI 78N & AllCt

- 7| Ef H|WM ZEdo| ML} YD MOPM|QF MEOHH FO| LI ZEBH} HAY Oiofls UMDENQ}
L2 QETIAT} BT}

=4 : ?the Merk index, PACGIH

[

3. w¥Y 9 8k

=29F AEHE(glycol ethen)F= AGANA d&E, A, &7t YA, 244 5o e 2ol=
EAolH, 4 IHARE ARSHEE Ut vl ARt ghef| 89 o] A==, EGEE(Zod
oH2), EGBE(EkFE ofH2), EGME(E:HE A 2)9] £o=2 APitgfo] Wrt EHZMMoL}
£59 BHA, 718AAA, J3Y H7HAL Hg7] A7 A=l A7 ZA 2HA]; cellulose
estertt GAA, HA, A, FEA, otd 59 AR FE A
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* HAL ¢ in vitrooA] RIZES] R o FFAZ = tE SYSOHERY HEA F5ES
HAH2.82 mg/m?). in vitroolA F FE] FLAHAS A AALGY 25%7F FFES
TS

« Wi o wEAT] - A FE ) 50% ool 48A17F Fofl ARICER ) 12%E S5T7I=,
2. 7%= HHOo R HjAET 18%E FZof EFo] TaE ULt

=AY ZAdo|A EH EGME 0.1 ml/kgS EZ|A Wi A+ T Al dAH g, o=
, T F Apgo] QI B Al AlAFEAfo] TERE QL AF

>

52U AelA] A&E Fol A HEE, 7F &4, AEA So] BT, TSI WYy
FAE WEAGY. 1 dolE FANE, ATF gL, 287 FaE UE o] Huyyct
A A 88, 29 U B4, BBERe) AT, 2814 28, WEE, 1} 18] $i%e] Bl
olth B9 Al FRANCN AL Hep A0] 4ol Aol Aglolglet. o A3 A 5T Agt
A3 e 9

Q]

= .
BAAEA T2 Fol AT H Hor=4d(embryotoxicity), 12]aL o] ©E 7|9
(teratogenicity) I AghE SEEIAAT AHT)Y FF, ZolAe 549 AF=E8S

HAA, A SHote =EE0lA EdehE Hapt B E i

o
Jo
e,
<

(3) &I
HAE WFL=E 297 EGME 0.9 g/k