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(The agent (mixture) is not classifiable as to carcinogenicity in humans)
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AlsH, mEt

of 2 2o 30| LE7|E Halx —_—_

L 3= 383 3MEd 9 B A =5 7|53 (2013.8.14)

SRt B oas TWA STEL 1 ot
== (FEH7)) ppm mg/m? ppm my/m® | =T ==e
7Hed (Gasoline) 8006619 | 300 0 00 100 %E%g%ﬂ%’jﬁg §°?§*3%§Oﬂ
SEE2YH|S| = (Glutaraldehyde) 111-30-8 C 005 | C 020
B -UkzElohl (8 -Naphthylamine) 91-59-8 - - - - 91-59-8], R 1A
YEZZ2M (Nitroglycerin) 55630 0.05 0.5 s |-
U E 21 2HNitromethane) 75-52-5 20 50 g 2
YEZHA  (Niwobenzene) 98953 1 5 s |2 A2
pUEZoldd (p-ofn]=yEZulA) 100-01-6 - 3 S
p-YE&2Z & 29l (p-Nitrochlorobenzene) 100-00-5 0.1 0.6 S (9 2 A2
HyEZEZ (Dinitrotoluene) 25321-14-6 0.2 s |W 1B, W2 A2
tjw|gold el (Dimethylaniline) 121-69-7 5 25 10 50 s | 2
NN-t]H[Eolq Eotu] = (N N-Dimethyl acetamide) 127-19-5 10 35 - - s | 1B
EBElaxE0 = A 12 vR=16) =
E]g]n?e:ﬂiﬁfoﬁz]l;ﬁéS’N FE ESer= 08122 10 30 ) ) s |4 1B
v 22 0]=2 Y
i D35 oro iphermimetane) | 1041 | 001 | o |- | s e
tloddl Ez|o}ql (Diethylene triamine) 111-40-0 1 4 s
Holdee2 (2= Z, Diethylether) 60-29-7 400 1200 500 1500
1,4-T) 24} (1 4-Dioxane) 123-91-1 20 72 s |4 2
tJo] AHEAE (Diisobutyl ketone) 108-83-8 25 150
t|Z22mEk (o]l el &l Dichloromethane) 75-09-2 50 175 g 2
o-t] =2 ZHIAl (o-Dichlorobenzene) 95-50-1 25 150 50 300
p-t]Z&=2 = WA (P-Dichlorobenzene) 106-46-7 10 60 20 110 i)
12t 2 2ol o]l g, 2 Didﬂoroethylene) 540500 | 200 790
H_§ § - It EL§ § : E
qDlqu)Ioﬂucx?xm;lﬁam‘?yE} (1 A 75434 10 40
1,gﬂi)ﬁi—l—%—?—iﬁﬂ]‘ﬂﬂ,1—d1d110r01—ﬂuoro 1717006 500
ek dstol=atol= (4= EeQMal Maleic anhydride) | 108316 0.1 0.4
S el e e MR AR 0064 | s 16 s[4 1B
g AgUo] A E
A tylene oo et 01688 | 0005 | 0055
2-3l A}-=(2-hexanone) 591-78-6 5 20 - - - |12
2 Z2E-WEHAIZZAR= (o -Methylcydohexanone) 583-60-8 30 230 75 345 s
HEAIZZ8NAE (Methylcycdohexanol) 25639-42-3 50 235
o g- o] 7-]]5 (Methyl n-amylketone) 110-43-0 50 235
He 472 (Hghe, Methyl Alcohol) 67-56-1 200 260 250 310 S
2- 5 E}=(2-Butanone) 78933 200 590 300 835
3l 4~(Hexone) 108-10-1 50 205 75 300 S (g 2
wg Z&2eto|= (F2Z2HE Methylchloride) 74-87-3 50 105 100 205 g 2
egasrs (11, 1-EaZazoE} Mayidlodfom) | 71-556 350 1900 450 2450
WAl (Benzene) 71-43-2 1 3 5 16 S |4 1A, ¥ 1B
WAl (Benzidine) 92-87-5 - - - - S |9 1A
13-2Ed 4l (1,3-butadiene) 106-99-0 2 4.4 10 22 k1A, ¥ 1B
Q. 13 g2 =
g —I—Ei] 1?—‘:' (?]Btli])lxycﬂino EEl(;BE) A= 111762 20 77 ) ) s |2
_H & Q. E gy =g= HE]
AT, ot mroecng e w22 | 0| 13 w2
1-2Eg7e (1-5ERE, 1-Butylalcohol) 71-36-3 C 50 | C 150 S
2-HEOrT L (2-HERS secButyl alcohol) 78-92-2 100 305 150 455
AR-REI 4TS (tetra-Butyl alcohol) 98-51-1 100 300 150 450
1-B2 R I Z2 7 (1-Bromopropane) 106-94-5 25 125 - - A 1B
2-HZ2 W23} (2-Bromopropane) 75263 1 5 - -
HESIHE (Methyl Bromide) 74839 1 3.9 - - S (9 2
AFd3}Et A (Carbon Tetrachloride) 50-23-5 5 30 - - S |9 1B
AETIE $HIE (Stoddard solvent) 8052-41-3 100 525 - - - |4 1B, HIB
2E]3 (Styrene) 100-42-5 20 85 40 170 S | 2
4 | ZRXIAZZTIC MEXE HE3E FSHRIRE ARl




SEHIXE HEA] CAS TWA STEL Eli_ topyy
I=HI(SEH)) ppm mg/m* ppm mg/m* | ET

Al Z 23 A= (Cycohexanone) 108-94-1 25 100 50 200 s |dF 2
A ZZ2 3 (Cydohexanol) 108930 50 200 - - s
A]—;Lii“& (Cyclohexane) 110-82-7 200 700 - - -
A2 3l (Cycohexene) 110-83-8 300 1015 - - -

opdel (ol T TS24 (Anline & homologues) | 62-53-3 2 10 : : s |wr 2 M2
OINIEYEH (Acetonitrile) 7505-8 20 33 - s
O} E (Acetone) 67-64-1 500 1188 750 1782

EA _o|| E 13 E] =2a]= El
AR S e e | 59 | 7 5 |
OFM|E2H|3] = (Acetaldehyde) 7507-0 50 90 150 270 - |2
ol ZYEH (Aarylonitrile) 107-13-1 2 45 - - S |¥ 1B
ofZ o] E (Acrylamide) 79-06-1 - 0.03 - - S |HF 1B WHIB, A} 2
L

2B (A8 FAE oA A | g5 |5 | | | | s |am

E] 2gl= E E E =L

e e o 2E | eseee | oo | 03 | - | - s |-
of[&@lo]ql (Ethyleneimine) 151-56-4 0.5 1 - - S |9 1B, ¥ 1B
JgEzasto| = R-Z& 2 o|EkE, Bhylen chlorohydin) | 107-20-0 Cc 1 C 3
o2l Al (Ethyl benzene) 100-41-4 100 435 125 545 - |2
oeotado|E (oot HNA|E, Ethylacrylate) | 140-88-5 5 20 - - - a2
23-0| ZA1-Z2I(Z2|AE, 2, 3-Epoxy-1-propanol) 556-52-5 2 6.1 - - - |2 1B H2, A 1B
ouEEZslo|= E](Ep1d110r0hydr1n) 106-89-8 0.5 1.9 9 1B
o] AHE AFL (Isobutyl Alcohol) 78-83-1 50 150 - - - |-
o]oly AFL (o]~ LT, Isoamyl alcohol) | 123-51-3 100 360 125 450
o] AT ZHATL (Isopropyl Alcohol) 67-63-0 200 480 400 980
o] g3l gl (1,2-t] 22 2|8}, Ethylene dichloride)| 107-06-2 10 40 - - - |28
0]&}sek4s (Carbon disulfide) 75-15-0 10 30 - - S
ZAR-HEA O (oHAZ S e EHoH 2

I H 0| E A2 & H ol H[o]| E, 2-Metoxyethyl| 110-49-6 0.1 0.48 S

acetate)
ZAto]dobd (A WE, Isoamyl acetate) 123-92-2 50 260 100 520

1319-77-3
IAYZE (BEO)AA), (Cresal) 95487 5 22 s
108-39-4

A (Xylene) 1330-20-7 100 435 150 655 - |-
2z 2 wEofg|2 (Chloromethylmethylether) 107-30-2 - - - - - |EhiA
bis- 222 Eo]g| 2 (F220]H|2, bischloromethylether) | 542-88-1 0.001 0.005 - - - A
Z2 244l (Chlorobenzene) 108-90-7 10 46 20 9% - d 2
g Hl-5- (Turpentine) 8006-64-2 20 112 - - - -
1122-HE}ZE 2ojjet (Aldslof e, 1,122 Tetrachlroroethane)| — 79-34-5 1 7 - - S |9k 2
E|Eg}slo| = & E2} (Tetrahydrofuran) 109-99-9 50 140 100 280 - | 2

241l (Toluene) 108-88-3 50 183 150 560 S |4 2
E29024-T]0] A |0M|0|E (Tolune-2 4-Diisocyanate) | 584849 | 0,005 0.04 0.02 0.15 - |2
E24012,6-T]o] AA|OH|0]E. (Toluen-2,6-diisocyanate) 91-08-7 0.005 0.04 0.02 0.15 - g2
EZ2Z2uE (E22EE, Trichloromethane) 67-66-3 3 14,7 S
1,1 2-EgE&220g (1,1,2-Trichloroethane) 79-00-5 10 55 - - S |4 2
Eg|Zzgogal (Trichloroethylene) 79-01-6 50 270 200 1080 - |\ 1B, W2
123-EB| S22 X2 (1,23 Trichloropropane) 96-18-4 10 60 - - s | 1B, A 1B
wHEZ 2o (HE2ZZ 2|2, Perchloropropane) | 127-184 25 170 100 680 - |9 1B

#H|% (Phenol) 10895-2 5 19 - - s |dH 2
HELEE 29& (Pentachlorophenol) 87-86-5 0.5 - - S [d 2
ZE29H 5= (Formaldehyde) 50-00-0 0.5 0.75 1 15 - |HE 1A
HjEl-Z 21 @2 (B -Propiolactone) 57-57-8 0.5 15 - - - A2
|2 (Pyridine) 110-86-1 2 6 - - - a2
3|=2kA (Hydrazine) 302-01-2 0.05 0.06 - - s | A2
S N 1=
Eﬂ’]gﬁ)ﬁg@;‘;ﬂﬂjﬂg 822060 | 0005 | 0034 . ; - |-
SAF (n-3AL, n-hexane) 110-54-3 50 180 - - A2
et (n-3ek, n-heptane) 142-82-5 400 1600 500 2000
T (EA 9 u]AE | Copper dust, fume and mists, as Qu) | 7440-50-8 1

SLELEL
1EIL(l‘/fj;,%etdlanljil?r]ﬁ'—;‘;}—rugc compounds, as Pb) 7439:92-1 - 0.05 - N - [ 1B A IAEES Y] B )
YACFASRE) 7440-02-0 - 0.1 - - - |-
YAEEY 7o) 7440-02-0 - 0.5 - - - |-
FRSHQIXIE ZZZel, M2 w2 2Ue| 2819 =&7I1F Me|® | 5




SEHOIXF HAL 5 TWA STEL ]ﬂ_i_ srory
=ZEH7|(FER7|) ppm | mg/m* | ppm | mg/m* [ST
UA(22)(Nickel metal) 7440-02-0 B 1 R R - e 2
Yl 712 WY (Nickel carbonyl, as Ni) 13463393 | 0.001 | 0,007 - - -8 A B
k7ol 5171318 (Manganese and inorganic compounds, as Mn)|  7439-96-5 - 1 B - o -
=13 EA=4y: 4y e 1=}
OZ_(PM:r]l;aijel i}yﬂjrleita&ear];}i;rbonyl, as Mn) 12079-65-1 ) 0.1 ) ) 50"
7t & (Manganese fume) 7439-96-5 - 1 - 3 - -
Alslo}ed (334 E A (Zine oxide, Respirable fraction) | 1313-13-2 - 2 ) } - -
ARBlo}d(E)(Zine oxide, fume) 1314-13-2 - 5 - 10 - -
A3} (Iron oxide, as Fe) 1309-37-1 - 5 - - - -
AFeF (F)(Iron oxide, fume) 1309-37-1 , 3 . ; T
2 (o}H3}sHE) (Mercury, Aryl compounds) 7439-97-6 - 0.1 - - s |-
%&%ﬂ‘jﬂgﬁdﬁ% DI forms except anl & | 239,676 | 0.025 - - s |4 B
(G A3feHE) (Mercury, Alkyl compounds) 7439-97-6 - 0.01 - 0.03 s |-
ote| 23} 71 313HE (Antimony and Tts compounds) | 7440-36-0 - 0.5 - - - |-
UFA|HTH D) (Aluminum, soluble salts) 7429-90-5 - 2 - - - |-
2 o] H(F45E 2 (Aluminum, metal dust) 7429-90-5 - 10 - - - -
A2 0] (L) (Aluminum alkyls) 7429905 - 2 - - - -
AZ205(E3 &)(Aluminum fume) 742990-5 - 5 - - - |-
A2 0] 5(3] 23425 (Aluminum  pyropowders) 742990-5 - 5 - - - |-
AFS (3T AHE ul & i
—Q_‘[_];i—s)t;/]c-i—g (r%sg‘?irfb—li?mgof g)r(vfiun?lgum 1314621 ) 0.5 B i S| A2
L QE (lodide and iodides) 7553-56-2 0.01 0.1 0.1 1 - -
Z4)(F4) (Tin, metal) 7440-31-5 - 2 . _ L
= 3(.0 S FLSIEL (T4 . ; ;
- ;&{;lﬁgé (;FIIS oxide & inorganic compounds | 44031 5 ) 01 ) ) s -
A 23E7} 1 SBHE (Zirconium compounds, as Zr) | 7440-67-7 - 5 - 10 - |-
ﬂi‘%ﬂéﬁﬁﬁg—{mﬁﬂfﬁum and compounds, 7440439 - o002 - - S oA W2, A2, 584
FHE (2] 9 F)(Cobalt dust& mist, as Cu) 7440-48-4 - 0.02 - - - |2B
=3 JIZ(gEA i i
i‘j(cﬁr oﬂ-a—(‘t);f(z.fc}_l’)(chromte ore processing 7440473 ) 0.05 ) ) e
3.2(545)(Chromium metal) 7440-47-3 - 0.5 3 , e
SlelE(H e A Ty 5lel i
a%?@)ﬁi(%éﬁriE;Li%gﬁhi?gﬁﬁrgﬁ) 740473 ) 0.01 ) ) S| A
3267} 3kekE (4-8-49)(Chromium( VDeompounds(Water soluble) | 7440-47-3 - 0.05 - - - e 1A
FEZAF A(Lead chromate, as Cr) 7758976 - 0.05 - - S o|E 1A A 1A
F2AL o}¢d(Zine chromate, as Cr) 13530-659 - 0.01 - - - [ H 1A
3& 27} 3FgHE(Chrominum( T )compounds, as Cr) 7440-47-3 - 0.5 - - - -
FE 37} 3}gHE(Chrominum( IT)compounds, as Cr) 7440-47-3 - 0.5 - - - -
B ABI(71A] SFehE) (Tungsten(Soluble compouds) | 7440-33-7 - 1 - 3 - -
B AE(ERA 3lsHE)Tungsten(Insoluble compouds) | 7440-33-7 - 5 - 10 - -
T ZAL (4 oA El A E)(Acetic anhydride) 108-24-7 C 50 | C 200 - - - -
E3}4A (Hydrogen Fluoride) 7664-39-3 0.5 - Cc 3 C 25| S |-
AIRISPFE S (Sodium Cyanide) 143-33-9 - 3 5 o
AlekskhE (Potassium Cyanide) 151-50-8 - 5 - - - -
A3l=4 (Hydrogen Chloride) 7647-01-0 1 15 2 3 - -
ZA} (Nitric Acid) 7697-37-2 2 5 4 10 - -
EP|Z2 2o EANAFH3}2AY, Trichloroacetic acid) 76-039 1 7 - - - |82
Ak (Sulfuric Acid) 7664-93-9 0.2 - 0.6 - g’%fé? 9 Y 1ACHAT Misio]
E4~ (Fluorine) 7782-414 0.1 0.2 - - - -
HE (Bromine) 7726956 0.1 0.65 0.3 2 - -
Akt el (Ethylene oxide) 75218 1 2 : ; : Zfé&f 1;5‘3*3 1A, AN |
Ab4=23H] 2 (Arsine) 7784-42-1 0.005 0.016 - - - | [778442-11 WM 1A
Aleksl=2s (Hydrogen Cyanide) 74-90-8 C 47 | C 5.2 s
&4 (Chlorine) 7782505 | 05 15 1 3 - -
L& (ozone) 10028-15-6 0.08 0.16 0.2 0.4 - -
oJAFSFE 4 (Nitrogen dioxide) 10102-44-0 3 6 5 10 - -
UAFSHE A (Nitrogen monoxide) 10102-43-9 25 30 - - - -
6 | ZEXIAZZTIC MEXE HE3E FSHRIAE 7Rl




FoQIXE HE CAS TWA STEL o= HIOFA
IEHI(ZER7)) ppm mg/m® ppm mg/m | ST ==<
UAks}ERA: (Carbon Monoxide) 630080 30 34 200 229 [630-080 A=A 1A
ZEA7 (Phosgene) = 7}ERY S2elo|& 75-44-5 0.1 0.4
TS 7803512 | 03 0.4 1 1 -
34 (Hydrogen Sulfide) 7783064 10 14 15 21 - -
tZz2uA gy} 1 & (Dichlorobenzidine and  Tis salts) 91-94-1 - - - - s |9 1B
Oe}ﬂ’;fl%‘:éo}ﬂﬂ 1 ¢ (o Naphthylamine and 134327 i 0.006 i i u
3EAF o} (Zine chromate, as Cr) 13530-65-9 - 0.01 - R JEETN
Q28 -E2di} 7 HloTolidine and its salts) 119937 - - - - s |9 1B
ol AIHT} 1 & (Dianisidine and its salts) 119-90-4 0.01 - - - |2 1B
i)%_’%—ﬂ]- I 3HE Beryllium and compounds, as 2440417 0.002 i 0.1 s |wro1a
Al =} kR
H]&rsexmcl &Rﬁrgﬁig?ompounds, as As) 7440-38-2 0.01 N N -1
7] 31 3L
—:L(UE%Z} ?Chromite ore processing (Chromate)) 7440-47-3 0.05 N N 2 o1A
34k FEF2 1% (Volatile coal tar pitch) 65996-93-2 0.2 . _ o' o1a
33} YA (Nickel sulfide) 16812547 | - 1 - - S| 1A 2
H3had (Vinyl Chloride) 75-01-4 1 - - - BN REN
HZEZZ22o|E (Benzotrichloride) 98-07-7 - - C 0.1 - S |9 1B
A (Asbestos, crysotile) 1332214 - |017W/em3 - - TRV
Q9] nAE: FEA (Ol mist: mineral) 8012-95-1 0.8 - -
FEEZ] (Grain Dust) 121-75-5 - 4 ) -
%XH-E—H(E,’S‘%)(W(X)d dust(Western  red  cedar, . 05 _ _ EINETN
inhalable fraction) - =
EAJER(Wood dust) 1.0 ak 1A
S-2] A8 (Fibrous glass) 5

2. 59 493 (European Commission) <& 7|&%

Table 1. Resuits of SOOEL discussions on individual carcinogens (pby 2007) and  assignment to the groups of
carcinogens based on mode of action

(&) Non—threshod genoloxic  carcinogens;  for risk low—dose  assessment the linear non—threshold (LNT)  model appears
appropriate:

1,3-butadiere (quantitative risk  assessment performed), vinyl chioride (quantitative risk assessment  performed), methylere
dianiine (MDA; 4,4'—diarmono—diphenyl—-methene), dmethyl  sulphale

(B) Genotoxic carcinogens, for  which the existence of a threshold cannot e suYdiently supparted at present.  In these cases the

LNT model may be used as a default assumption, based on the scientiWe uncertainty:

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

performed)

(©) Gendtoxic carcinogens for which @ practical threshdld is supported and for which a health-based OFL has been  proposed:

Formreldenyde, vinyl acetate,  pyridine, silica, lead (provisional OFL proposed)

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

assodiated with a dearly founded NOAHL. A hedlth—based OFL has been proposed:

Carbon tefrachloride,  chloroform, nitrobenzene

threshad is
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SRt HE L&

= o2 Y bS]

CASHS TWA STEL =i |2y e
ZEHI|(BZ B7) =T =
ppm mg/m* ppm mg/m?
8006-61-9 79 (Gasoline)
111308 23| = (Glutaraldehyde)
91-59-8 G -YU="oll1} 1 4 (8 -Naphthylamine)
55:63-0 UERZg A7l (Niroglycerin) 0.01 0.095 0,02 0,19 skin 2008
75525 U EZuer (Nitromethane)
98953 YERHA (Nirobenzene) 0.2 1 _ _ skin 2002
100016 pYERopdd (p-ofu| i EZHA)
10000-5 p-HEZZ2 Z9IAl (p-Nitrochlorobenzene)
201146 | PYEZEZQ (Dinitrotoluene)
121697 Hueloldd (Dimethylaniline)
= =z
00117 p?pﬂi:@ﬁiﬁgnzme)
127-195 NN-t]H|gobA| Eofu] = (N N-Dimethyl acetamide) 10 36 20 72 skin 1994
068122 fug Z2oln= NN-Tjy|g ZEolu|&) 5 15 10 30 skin 2006
101-144 4’4( 43_?)}11;]&2;?&%%?5 dﬂh%ﬁ;ﬁ—_}mthane) not feasible feasible skin 2010
11140:0 tlojgdl Egjolql (Diethylene triamine)
60-297 toEoH|2 (oeoe2) 100 308 200 616 1991
12391-1 1,4-T]2AF (1 4-Dioxane) 20 73 _ _ 2004
108838 tjo|AHEAE (Diisobutyl ketone)
75092 HZE 2o (o] s e
95501 o-t] &2 2 ¥l Al (o-Dichlorobenzene) 20 122 50 306 skin 1995
5405906ym) | 12-T]E2ZF (o] H3forA gD
75434 E]%iiii%—?;ﬁ_i\ﬂ]%
(OER22H-ET 0 2ueh
56961-9 ulAIE} (Magenta)
108:31-6 ukge] olalo|=alo|= (4= whg|elah
. 2-H|EAOERS (oEd 2e]E 2k HE .
109864 NAIGE R e e e 1 _ _ — | skin 2006
e[ PSSO Ao ROLE Gityiene isphan
1soqzdmtg)
591786 HE nHE 7 E (Methyl n-Butyl Ketone)
583608 2 2EHEAFZAE (o -Methylcydohexanone)
25639423 | MAA|Z23AlE (Methylcyclohexanol)
110430 HEn-ot AE 2-3Eh) 50 238 _ _ 1991
67-56-1 Hg &FE (Methyl Alcohol)
78933 el DA E (Methyl Ethyl Ketone) 200 600 300 _ skin 1999
108101 Hgo| AREAE (Methyl Isobutyl Ketone) 20 83 50 208 1991
74873 e FEetolt (ZREMED
71556 HegZaazs (1,1,1-EgZ2 20 E) _ _ _ _ 1995
71432 WAl (Benzene)
92875 Xt 71 9 (Benzidine and Its salts)
106990 13-5eft]ell (1,3-butadiene) Wegz 2007
w2 | j‘]:]*‘ QIE&H(%?_E“ 2PF Wi 2 9% 50 246 skin 1996
112072 "'afm/t‘loﬂ%% OMIEIo]E. -butoxyethanol 20 133 50 333 skin 1996
71363 -RYga S (1-7eE) — — _ —
78922 2-RET S (- 7ERD)
106945 1-H2 R 27 (1-Bromopropane)
75263 2-H2 W23 (2-Bromopropane)
74839 BESHE (Methyl Bromide) not feasible feasible skin 2004
56-23-5 AbdslElA (Carbon Tetrachloride) 1 6.4 5 32 skin 2008
8052413 AETIE SHE (Stoddard solvent)
10042-5 2E[H (Styrene) _ _ _ _
108941 AlZ 23 A= (Cyclohexanone) 10 40.8 20 81.6 skin 1992
108930 A|Z23) A (Cyclohexanol)
110-82-7 AZZ23AL (Cyclohexane) 200 700 _ _ 2001
110838 AlZ=2 Al (Cyclohexene)
CESI M E‘ﬁfﬂﬂﬁf 5 05 1.94 1 387 | skin 2010
8 | IEXIZIZEIE MRXIE M3 Sololt 7zl




SRt HE =

= o2 Y bS]

CASH= TWA STEL =i |2y e
22| (Y2 7)) =T =
ppm mg/m* ppm mg/m*
75058 OFNIEYEH (Acetonitrile)
67641 OFA|E (Acetone) 500 1210 1000 2420 1997
1159 O}AﬂﬂE = Zﬁ@ﬁﬁoﬂa o812 opElo]=) 2 n — — skin 2007
75-07-0 O EY T3] = (Acetaldehyde)
107-13-1 ol ZYEH (Acrylonitrile) _ _ _ _ skin 2003
79-06-1 ol Holu| = (Acrylamide)
110-80-5 x ?ﬂoﬂia}]\,]g? i;i nog o2 Aasn) 2 8 — — skin 2007
107211 | o2alZe)=E (123 =2 A 9Eh 20 52 40 104 skin 1995
62890-6 | o|ddll FE]F TJUEHO|E (UER ZEF)
151-56-4 ogl@o|ql (Ethyleneimine)
107073 | odaAZR 2slo|= -ZRRoEHE)
100414 | o[l Al (Ethyl benzene) 100 442 200 884 skin 1995
140-88-5 | oEolaLHo|E (o ofa LA T) 5 21 10 42 2004
556-525 | 23-0|FA -T2 S (FTAE)
106898 | of|ul& & 2 5}o| = 2 (Epichlorohydrin) ass‘;;ged assrfge J skin 2011
2?429%/1\_9 43} Hlgd (Chlorodiphenyls)
5406 914
11097-69-1
2465272 | 2P (Auramine)
74-88-4 Qo3 yE (Methyl Todide) _ _ _ _ 1999
78-83-1 0] AR AFL (Isobutyl Alcohol)
123-51-3 o|aoldl UFL (o]adE AT _ _ _ _
67-63-0 O] AT ZHAFL- (Isopropyl Alcohol)
107-06-2 ojAztodd (12-tE2=20%h
75-15-0 0]3}5}Ek A (Carbon Disulfide) 5 15 none none skin 2008
ZAR-HEA| e ERE] =
s ) I R o
628-63-7 | ZAYo|Aobd (2AF ) 50 270 100 540 1991
65996-93-2 | ZEFE (Coal Tar)
%?n}?(;zzg AF|Z (Cresol) rec%rtrril];r)l;llend _ _ skin 2002
9548-7(ortho)
08-39-4(meta),
10644-5(para)
1330-20-7
gfj;%) A4 (Xylene) 50 21 100 42 skin 1992
(ortho)
108-38-3
(meta),
106-42-3
(para)
107-30-2 —:LEit%rﬂﬂE‘ Hgl ofH|2 (Chloromethyl Methyl
542881 | bisZFREMEoHE (FRZHE) assigned assigned 2009
10890-7 | S229A (Chlorobenzene) 5 23 15 70 2003
8006-64-2 | H|HH1§ (Turpentine)
79-34-5 1,12 2-HEZZZZofEt (Algso g
109-99-9 HEglslo| =& 58 (Tetrahydrofuran) 50 120 100 300 skin 1992
108-88-3 E29 (Toluene) 50 192 100 384 skin 2001
584-84-9 EZ0ll24t]o]AAO|0| E (Tolune-24-Diisocyanate)
91-08-7 E20ll26-t]o]aA|oP|O] E (Toluen-2,6-diisocyanate)
67-663 EZERHe (FREXE) 2 10 _ _ skin 1995
79-00-5 112-EgZ2 20 (1,12 Trichloroethane)
79-01-6 EgZZ 29 (Trichloroethylene) 10 54,7 30 164.1 skin 2009
FRHQIRIE Z1A&e, o 2 2R 2819| = 2= [ 9




SRRt HE LE
- )= W
CASH= TWA STEL = |2 e
ZE2H| (B2 H7)) =T =
ppm mg/ m* ppm mg/ m*
96-18-4 123-EZ 22 L2 (1,23 Trichloropropane) aﬂs?gged ass?éﬁcd skin 2011
127184 | HE2Z =g (HEZZ 2o 20 138 40 275 skin 2009
108-95-2 |+ (Phenol) 2 8 4 16 skin 2003
87-86-5 HEFEZ 295 (Pentachlorophenol)
50-00-0 EZEUHS| = (Formaldehyde) 0.2 _ 0.4 _ skin 2008
57-57-8 HEl-Z 21 @ 2= (B -Propiolactone)
COHA(CN)2 | L 28 TERT|UEY (F< ZEAD
skin,
85-449 et efsto|=8to| = (Phthalic anhydride) _ — _ _ respirtory 2010
no no
110-86-1 T2d (Pyridine) recommend recommend skin 2004
ation ation
302012 | 3|=a}A (Hydrazine) ass?gée i assri‘;ged skin 2010
AR tlo]alopd|o]E
822060 (Hexmanethylene diisocyanate)
110543 | 84 (n-34h 20 72 _ _ 1995
142825 | Fek (n-3%h 500 2085 _ _ 1995
g 5 [y - not not .
77-78-1 S W e (Dimethyl Sulfate) applicable applicable skin 2004
123319 | SE@Fe (14-0)5| =2 A A
[Ga7)3 o | ] (X1, §F 9 H]AE) on going
194713 Pb | YD} 1 3FSHE (Lead and Tts Compounds) — 100 _ _ 2002
0.005
A7 5 YAy} 1 3}sHE (Nickel and Its compounds) (respirable _ _ 2011
fraction)
0.01
(inhalable
fraction)
= | EE L SRE - 0.200 ot
4712 Mo O(Manganese and Its Compounds) - (glﬁi%e assigned 201
0.050
- not
- (rf:;ggggc assigned
Alstordd (FXD)
ASE (F 0 81
AFALSIH] A (Arsenic Trioxide)
A0 77 S1EFEL
o] A 715 23 1 3R
44718 Mg (Metallic MerHCury and Its Compounds) - 0.02 - - 207
Qe 2T} 1 3ighE
(Antimony and Its compounds)
UEn|EL 1 IHE
(Aluminium and Its compounds)
497 (TetraalkylLead)
QASHILE (22 2 §)
82FE (lodide)
FA31} 1 B7)188HE (Tin and Tts compounds) mSL(lngem _ _ 2003
A=23dgd O SR
(Zirconium and Its compounds)
e =] 0.004
o215 7tEg 1 Bk -
a1 (Cadmium and Its Compounds) - (rfill)iit)ggy - - 2010
ENERERR
oias)s o | B L SR W
(Chromium and Its Compounds)
EatsI i Rl o
(Tungsten and Its compounds)
108247 | Fp2Al (B4 oA EA|E)
7664393 | B3}pAr (Hydrogen Fluoride) _ 1.5 3 25 1998
10 | ZEXAZFE MDA H3H SaiolkkE Tz




SRt HE LEIE ZtRt
= o2 Y bS]
CASH= TWA STEL = |2 e
ZEH|(FR H7)) =T JlE | o | =
ppm mg/m* ppm mg/m*
143-33-9 ARG ESR (Sodium Cyanide) _ 1 _ 5 skin 2008
151-50-8 AlekskbE (Potassium Cyanide) _ 1 _ 5 skin 2008
7647-01-0 | @34 (Hydrogen Chloride) 5 8 10 15 1994
7697-37-2 | AAF (Nitric Acid) _ _ 1 2.6 2001
no
76-039 EZZE 2N EAL (A3t xAh recommend _ _ 2004
ation
7664-93-9 | BAF (Sulfuric Acid) — 0.05 — 0.1 2007
7782-41-4 | B4 (Fluorine) 1 1,58 2 3,16 1998
7726956 | EE (Bromine) —
75-21-8 Aol &l (Bthylene oxide) _ _ _ _
T78442-1 | AT A (Arsine)
74-90-8 AlQFslr2s (Hydrogen Cyanide) _ 1 _ 5 skin 2008
7446-09-05 | OFFALZEA (Sulfur Dioxide)
7782-50-5 | ¥4 (Chlorine) _ _ 0.5 15 1998
10028-15-6 | 2= (ozone)
10102-44-0 | oAk 4 (Nitrogen dioxide) _ _ _ _
10102439 | YAFS}FRIA (Nitrogen monoxide) _ _ _ _
630-08-0 AAFs}ERA (Carbon Monoxide) _ _ _ _
75-44-5 XA (Phosgene) 0.1 0.4 0.5 2 2011
7803512 | EAT(QI3K=A) 0.1 0.14 0.2 0.28 1998
7783-06-04 | BslpA (Hydrogen Sulfide)
oorr | HEERAAL 1 9
(Dichlorobenzidine and Its salts)
Qtul- Uz glollyl 7 o
= = JEs
134327 (a -Naphthylamine and Tts salts)
13530-659 | A=Al o} (Zinc chromate)
119-93-7 L 2E-EUI1Y (o-Tolidineandltssalts)
119-90-4 tolyA|dY} 1 g (Dianisidine and Its salts)
it | MIZET T SR
4712 ¢ Be (Beryllium and Its Compounds)
SIS
7440-38-2 (Arsglic, metal & irtllorganic compound)
EET e E
7440473 (c_.:Lo%/}} (Chromite ore processing (Chromate)) - 2 - - 2004
65996-93-2 | 3|9HA ZEFZ u]%] (Volatle coal tar pitch)
o 0.005
16812-54-7 | 33} YA (nickel sulfide) _ (respirable C 2011
fraction)
0,01
(inhalable
fraction)
75-01-4 A3 (Vinyl Chloride) _ _ _ _ 2002
HIZEZZE 8= (Benzotrichloride)
A (Asbestos, crysotile)
CnH202(n216) | @Y w|AE: FEA] (Ol mist: mineral)
LEBZ] (Grain Dust)
FEA B2 (Mineral mist)
W EZ] (Cotton Dust)
ez | & B2 (Wood Dust) 2005

FRolixfd izl ol ME =Uel 2319 =&7|1F Helw | 11



3. Finland =& 7|&% (Sosiaali—ja terveysministerion asetus. haitallisiksi
tunnetuista pitoisuuksista: &AJ7], 2011.12.9 AA])

Ceiling®e] ¢ Er|t 5w SI@4el e B Brjath ol

QS (Some particularly

hazardous substances are marked as note in the column "ceiling value") celing Zr2 W= HA|S}A] &1
g g

‘C 2k E7|3

&AL
T
o

=

column labeled "skin" of the substances the case where the risk

the air content,)

b, Az HE =

Fo)Abate] skinoletal 7))
% wEEY B @ w

< A= =

St= =4l s 2713

can not be judged solely by means of

(Note the

SafoIxt 2l e I —_—
- - CAS TWA STEL Ceiling E—_"F— He
AEXIE 77| LEte 32 37| ppm | mg/m? | ppm | mg/n?

79 Gasoline 8006-61-9 2012
E R Glutaraldehyde 11130-8 01 | 042 ¢ 2012
g -U=zgomly} 1 o B -Naphthylamine 91-59-8 2012
UEZZIAH Nitroglycerin 55-63-0 0,03 0.3 0.1 1 skin | 2012
YEZmet Nitromethane 75525 20 51 2012
UE=ZHA Nitrobenzene 9895-3 0,2 1 1 5.1 skin | 2012
pYEZoldd p-Nitroaniline 100-01-6 1 5.7 3 17 skin | 2012
pUEZSZ2HA p-Nitrochlorobenzene 100-00-5 1 3 skin | 2012
fUEZER Dinitrotoluene 25321-14-6 0.2 skin | 2012
gHgord®l Dimethylaniline 121-69-7 5 25 10 50 skin | 2012
p-tlH|Eou| o}z WlAl p-Dimethylaminoazobenzene 60-11-7 2012
NN-TjH|Eoly| Eolu| = N,N-Dimethyl Acetamide 127-19-5 10 36 20 72 skin | 2012
g xS0l = N,N-Dimethylformamide 68-12-2 5 15 10 30 skin | 2012
4atol=33-tiEE 2 rjdduEt | 4,4-Diamino-3,3-Dichloro-diphenyl-methane 101-14-4 001 | 011 skin | 2012
tlojgldl Egjolyl Diethylene triamine 111-40-0 1 43 3 13 skin | 2012
tlo o = Diethyl ether 60-29-7 100 310 200 620 2012
14-T] &AF 1 4-Dioxane 123-91-1 10 36 40 150 skin | 2012
folaREAE Diisobutyl ketone 108-83-8 25 150 | 40 | 240 2012
tZ=2 20t Dichloromethane 75-09-2 100 350 250 880 2012
o-U|Z= 2 Al o-Dichlorobenzene 95-50-1 10 61 50 300 skin | 2012
12-tjZ2 2o g 1,2-Dichloroethylene 540-59-0 200 800 250 1000 2012
OE22R - Z2 0 2Et Dichloromonoflurormethane 75-43-4 10 40 20 80 2012
ulAlER Magenta 569-61-9 2012
o] ool Egto|= Maleic anhydride 108-31-6 0,1 0.41 0.2 0,81 C 2012
2o EA ol ek 2-Methoxy ethanol 109-86-4 05 16 skin | 2012
wedH| A do|AAoldo| E Methylene bisphenyl isocyanate 101-68-8 2012
HE n-HE AE Methyl n-Butyl Ketone 591-78-6 5 21 10 42 skin | 2012
Q2EWERSZINA|= 0 -Methylcydohexanone 583-60-8 50 230 75 350 skin | 2012
HEeA Z 23 Methylcyclohexanol 25639-42-3 50 240 75 360 2012
Hgn-old A= Methyl-n-amylketone 11043-0 2012
e 47 Methyl Alcohol 67-56-1 200 270 250 330 skin | 2012
e g & Methyl Bthyl Ketone 78-93-3 100 300 skin | 2012
HEo|AHEAE Methyl TsoButyl Ketone 108-10-1 20 80 50 210 2012
Hg Z&eto|= Methylchloride 74-87-3 50 100 75 160 2012
HeEZ22 s Methylchloroform 71-55-6 100 550 200 | 1100 2012
A Benzene 71-43-2 skin | 2012
WAy 1 o Benzidine and Its salts 92-87-5 2012




=EIIE

FolIxt HE
CAS TWA STEL Ceiling %’l_'__i_ 'L;FjAEl-
ASEXIE #7| Lte 32 #7| ppm | mg/r? | ppm | mo/me

1,324l 1,3-Butadiene 106-99-0 1 22 2012
2-HEA| o ek 2-Butoxyethanol 111-76-2 20 98 50 250 skin | 2012
2-HLE|oERS. opy g0 E 2-butoxyethanol acetate 112-07-2 20 130 50 330 skin | 2012
HEA L Butyl Alcohol 50 150 75 230 skin | 2012
1-HElobe 1-Butyl Alcohol 71-36-3 2012
2-HEelH o 2-Butyl Alcohol 7892-2 2012
- HE I 1-Bromopropane 106-94-5 10 50 50 250 2012
22HZR IR} 2-Bromopropane 75-26-3 1 5.1 2012
HEsHE Methyl Bromide 74-839 5 20 10 39 skin | 2012
At slet A Carbon Tetrachloride 56-23-5 1 6.3 5 31 skin | 2012
AELE LHIE Stoddard solvent 8052-41-3 2012
gl Styrene 10042-5 20 | 8 | 100 | 430 2012
Al Z 28 AR Cyclohexanone 108-94-1 10 41 20 82 skin | 2012
PNECL NS Cycohexanol 108-93-0 so | 210 | 75| a10 2012
NEEE- N Cydohexane 110-82-7 100 | 350 | 250 | 875 2012
AlZ2 A Cydohexene 110-83-8 300 1000 380 1300 2012
opddl I} 1 =5 Aniline & homologues 62-53-3 2 7.7 4 15 skin | 2012
SINEYEZ Acetonitrile 75-05-8 20 34 40 68 skin | 2012
oA & Acetone 67-04-1 2012
OFN|EAL 2-of EA]o)E Ethylene Glycol Monoethyl Ether Acetate 111-159 2 11 skin | 2012
O EUT|3| = Acetaldehyde 75-07-0 25 46 2012
olagalEY Acrylonitrile 107-13-1 2 i4 |4 | 88 skin | 2012
ol otu|= Acrylamide 79-06-1 0.3 0.9 skin | 2012
2-O EAofEhE Ethylene Glycol Monoethyl Ether 110-80-5 2 7.5 skin | 2012
ojgddl = Ethylene Glycol 107-21-1 20 50 40 100 skin | 2012
ogddl 2= yyEYolE Ethylene Glycol Dinitrate 628-96-6 0,03 0.2 0.1 0.6 skin | 2012
MEERk Ethyleneimine 151-56-4 0,5 0.89 skin | 2012
ogddZzzslo|=dg Ethylenechlorohydrin 107-07-3 1 33 skin | 2012
oAl Ethyl benzene 100-41-4 50 220 | 200 | 880 skin | 2012
ogoladgo|E Ethyl ester of acrylic acid 140-88-5 5 21 10 42 skin | 2012
23-0)| ZA|-1- L2 IH-&- 2,3-epoxy-1-propanol 556-52-5 2 6,1 skin | 2012
of|ujZZ 2sfo| =] Epichlorohydrin 106-89-8 0,5 19 skin | 2012
43} vl Chlorodiphenyls 4%269%%9: 0,5 15 2012

5404 A -
)1416)97‘—:65—:1 . 2012
oz Auramine 2465-27-2 2012
fecs) oy Methyl Todide 74-884 2 12 2012
O|AHE o512 Isobutyl Alcohol 78-83-1 2012
ojaohd A4 Isoamyl Alcohol 123-51-3 2012
o|AZE LTS Isopropyl Alcohol 67-63-0 2012
o| gzt gl Ethylene ©fchloride 107-06-2 1 4 5 20 skin | 2012
ojskslekas Carbon Disulfide 75-15-0 5 15 skin | 2012
ZAR-HEA o E 2-Methoxyethyl acetate 110-49-6 0,5 25 skin | 2012
ZAbo| 4ol Isoamyl acetate 628-63-7 2012
Zgl2 Coal Tar 65996-93-2 2012

1319-77-3(mixture),

ERES Cresol g;ggfﬁgilg;) s | 2| w0 | 4 skin | 2012

106-44-5(para)

1330-20-7(mixed),

ERE] Xylene %ﬁ%ﬁfﬁﬂji 50 | 220 | 100 | 440 skin | 2012

106-42-3(para)
Z22YE yE oy =2 Chloromethyl Methyl Ether 107-30-2 2012
bis-Z 2 Zu|Eojg| 2 bis-Chloromethylether 542-88-1 0,001 | 0,005 | 0,003 | 0,014 2012
| S=2ulAl Chlorobenzene 108-90-7 5 23 15 70 skin | 2012
Elgul-S Turpentine 8006-64-2 25 140 50 280 skin | 2012
1,122-H EgZ2 Z2ofek 1,1,2,2 ~Tetrachloroethane 79-34-5 1 7 3 21 skin | 2012
B Eg}slo|E 2 Egtk Tetrahydrofuran 109-99-9 50 150 100 300 skin | 2012
E2a Toluene 108-88-3 25 81 100 380 skin | 2012
E2al-24-t]o]aAJopo| E Tolune-2 4-Diisocyanate 584-84-9 2012
E29-26-t]o| AA|oh]|o] E Toluen-2 6-diisocyanate 91-08-7 2012
EfZ22uE Trichloromethane 67-66-3 2 10 4 20 skin | 2012
112-Eg| 28 aoet 1,1 2-Trichloroethane 79005 10 | 5 | 20 | 110 2012
FRoHQIRIE Z1AAG, ol 2 Zue| 2819 =&71& F2l® | 13
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FolQUXt HE TS
) CAS TWA STEL Ceiling ESN Tl

ASEXIE #7| Lte 32 #7| ppm | mg/m? | ppm | mg/n?
EfZ2Zogdl Trichloroethylene 79-01-6 10 50 skin | 2012
123-ERZ22282% 1,2,3-Trichloropropane 96-184 2012
HEZ22o|gd Perchloroethylene 127-184 2012
= Phenol 108-95-2 2 8 4 16 skin | 2012
Hel 22 28s Pentachlorophenol 87-86-5 0,5 15 skin | 2012
ZE2ogs|= Formaldehyde 50-00-0 0,3 0,37 1 1,2 C 2012
Hjgl-Z2uogtE 8 -Propiolactone 57-57-8 2012
Q2E TERTCUEY o-Phthalodinitrile 2012
wErEl oj3o] Eafo] Phihalic anhydride 85449 02 2012
7l= B8y} 1 SghE Cadmium and its compounds T440-43-9 0,02 skin | 2012
FHE Cobalt and its inorganic compounds 7440-48-4 0,02 2012
323} 1 SE Chremium and chromium (I, 1D compounds; |- 740,475 05 2012
g8z} 7 slete Tugis;n, insoluble compounds; Tungsten, 7440337 5 2012
oAb Acetic anhydride 108-24-7 5 21 2012
EolpeA Hydrogen Fluoride 7604-39-3 18 1.5 3 25 skin | 2012
AloES Sodium Cyanide 143-33-9 2012
Aot Potassium Cyanide 151-50-8 2012
Asla Hydrogen Chloride 7647-01-0 2012
ZA} Nitric Acid 7697-37-2 0,5 13 1 2.6 2012
EZ|ZE 2o EAL Trichloroacetic Acid 76-03-9 2012
3PA} Sulfuric Acid 7064939 0.05 0.1 2012
EWN Fluorine 7782414 01 | 016 2012
BnE Bromine 7726956 01 | 0.66 2012
Alstol el Ethylene oxide 75-21-8 1 18 2012
A4 s 4 Arseenivety 7784-42-1 2012
Aokl Hydrogen Cyanide 7490-8 1 5 skin | 2012
O}SFALT A Sulfur Dioxide 7446-09-05 2012
A4 Chlorine 7782-50-5 0.5 15 2012
o= Ozone 10028-15-6 0,05 0.1 0.2 0.4 2012
oAk A Nitrogen dioxide 10102440 3 [ 57 ] 6 11 2012
AALS}E A Nitrogen monoxide 10102-43-9 25 31 2012
UAFs e A Carbon Monoxide 630-08-0 30 35 75 87 2012
ZAA Phosgene 75-44-5 0,02 | 008 | 0.05 0.2 C 2012
AT ydrogen Phosphide 7803-51-2 0,1 0.14 0.2 0,28 2012
o1Re EabaN Hydrogen Sulfide 7783-06-04 2012
tE2 29z dy 1 o Dichlorobenzidine and Its salts 91-94-1 2012
QuffEotuyl 1 o a -Naphthylamine and Tts salts 134-32-7 2012
2} o}l Zinc chromate 13530-659 2012
L 2EEUIH o-Tolidineandltssalts 119-93-7 2012
tolyAda 1 o Dianisidine and Its salts 119-90-4 2012
H2Ey 1 SHE ggﬁﬂfm“ metal 7440-41-7 0,001 2012
HA 9 7 27 3skE Arsenic and its inorganic compounds 7440-38-2 0,01 2012
EEE e Chélmrr(_ﬁ)gg rinlectia.l chromium (1T, TI) compounds; 2440473 05 2012
b ZER2 1)%] Volatile coal tar pitch 65996-93-2 2012
pi=lie) Pyridine 110-86-1 1 3 5 16 skin | 2012
=] Hydrazine 302012 01 | 013 | 03 | 04 skin | 2012
SIAMH E - T]o] Aol E Hexamethylene diisocyanate 822-06-0 2012
BAL n-Hexane 110-54-3 20 72 skin | 2012
et n-Heptane 142-82-5 300 1200 500 2100 2012
ikt o g Dimethyl Sulfate 77-781 001 | 0,052 skin | 2012
G =R=E 1 4-Dihydroxybenzene 123-319 0,5 2 2012
T2 Copper and its compounds 7440-50-8 1 2012
o (9D 1 IRHE Lead and its compounds 7439921 2012
YAy 1 3gkE Nickel and Its compounds 7440-02-0 1 2012
Yy Nickel, metal 7440-02-0 1 2012
Nickel, compounds 0,1 2012
yAzlEEY Nickel carbonyl 13463-39-3 0,001 | 0,007 | 0,003 | 0,021 2012
a7t 1 shale Md]\r/}flg;i sil;ld mi;l inorganic compounds; 7439-96:5 02 2012

FollIXtE ZZEol




ERIPS
CAS TWA STEL  |ceiling| T -,_'ﬁE*
AlTx|x| o2t oo =T =
MEXIE B Lete HE #7| ppm | mg/m? | ppm | mg/m?
W7 A Z2FEl o dE 7Y | Mangaanisyklo-pentadieeni-trikarbonyyli 12079-65-1 0.1 0.3 skin | 2012
Alsloted Zinc oxide fumes 1314-13-2 2 10 2012
AbshA Iron oxide fumes 1309-37-1 5 2012
ARALSIE] A Arsenic trioxide 1327-53-3 2012
0 55 Mercury and its inorganic  compounds o .
a3 1 okeke Mercury, metal 7439976 0.02 skin | 2012
ote| &l 11 3RHE Antimony and Tts compounds 7440-36-0 2012
G20 EY 1 3HE Aluminium and Its compounds 7429-90-5 2012
471 Tetramethyl lead ;g% 0075 0,23 skin | 2012
QAN E Vanadium pentoxide 1314-62-1 0.02 2012
ReR A= Todine 7553-56-2 0.1 1.1 skin | 2012
FM3t 1 235 Tin, metal 7440-31-5 2 2012
237 1 3 Zirconium and its compounds 440-67-7 1 2012
a3l YA Nickel sulfide 16812-54-7 2012
Ashu|g Vinyl Chloride 75-01-4 2012
HZEZSZZE Benzotrichloride 98-07-7 0.012 skin | 2012
A Asbestos 2012
29 nAE: FEA Oil mist: mineral 5 2012
=571 Grain Dust 2 2012
TEY 24 Mineral dust 2012
o B2 Cotton Dust 1 2012
=5 24 Wood Dust 2012
L4 5 Welding hume 2012
Fibrous glass
48 Ae inhalable dust 5 2012
fiber/cm’ 1

FRoliQIXfE TidEel, Hol M2 Ul 28le &5V 1E FHelH |
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4. =Y DFG (Deutsche Forschungsgemeinschaft, 5 d3d3]) =& 7|&H

°© 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,

g
o glokM

gII
m

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

Aol BEst SfEgdeh 0] 4] List of MAK and BAT Valueso| 4] TMA1, TTA2, TB
o] Categories 1, 2, 3 0.2 J|AE QO™ Category 49} 57} MEA 7= ch

fru
R
N
IO
32 o
Moo
»

Atgroly AdEEolAl wetdol e Aer HW E85E Caegores 1 B 20 E7F5H
MAK (maximum workplace concentration, Z &% %x) %+ BAT(biological tolerance value for
occupational exposures, X424 l=&0] A=A §8A]) gho] A b=t AR 4 H
+ B9 Category 3082 EREW 1 ZFo|uy A9 bzl fA5do] gl& A-ollvh MAK
T BAT gho] &dHt) Category 49} 5= 'Iehe] Qe 583 871 A&7t e &85 &7
o wgk AEEoh o] o dtfshii= AP =F FEMAK Ee BATEDS &
Category 4°f 78 B8 AFH oz HlGFH=4 7] osf 2H-§3tth Category 5= °Fgt FA4
= e s U BEE =

o
category 1 : QI7tof|A HirEXRlojn] ukAl Q]3]
Z 3
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A Aol QA wE oF WA Abolo] WEF WA} Uee FEHIE FA}
AAEE, AE sk ATE gkl AMF AE WA e fuiths



+ MAK E+ BAT

category 2 : QIZFOAl ®etdol dotal APEE 4. AVIY sEdAE ZH?'JP SestAY
(e}

fE =
ol ool ke Aol ATA FRAT A5l 1A S 8
alo] o8] g doiche FAst in vivo AW B FEATY AR FY
we 5 9t

= B8 13} 20 Pt BAS] thalA QARe] L Hdisin) FO] 9HS =
EE Zo] PiEk MAK RS Folx|x| g, ol QU BE WIS 7 4 gl o

Lot} o]F BW F AL MHHZE T TR g stk

31 BF 4L 59| 715 WESAU MAK Ei BAT 3 ARshlols 2771 SEskA e
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= o
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category 4§ AE A non-genotoxic) A-§HHAl0] b Fashe §AEAel A A veht
A 9FE MAK Ei BATRIO] TREL BAS o7l mustold ol were] Fv

o Aol olAEX gheth o] BRE 5wl o Sol, AEFA] 7k AE
ApWapopiosis) o)A B AZEBLY] Aot 2 Fad G FA o3

Fhech o 91@e BAL 71ehs] SIsiAE wekaAel Tolsh chaRd 7] dat

FATA] YA ol Ae] YL BhS hol MAK El BAT glo] T

category 5 ¢ WP
A eprhel QlAletlE R GRS HE 9% AoR daEE BA o BR
L oASA, SRR B2 vli Jbsd SAFHEH AR Be Aue] 9
s s

B5 49} 5o BRE BAES At 2EA] A% et mue o] Fatuolok sy, of

gg\l

e 23weZ 519le A9 oo] ¥ 2717t 7Hsely] mEoelo

Deutsche Forschungsgemeinschaft. List of MAK and BAT values 2005.
Wiley-VCH. 2005,
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MAK

22H7| DFG G2H7| CAS No PLC 1;'% HorA* | ZAMEE
ppm mg/mf S
7R Gasolines 8006-61-9 (0]%(1)—1%2%)
e 2= Glutaraldehyde 111-30-8 0,05 0.21 1(2) 4
g -Yy=goly} 11 4 2-Naphthylamine 91-59-8 I H
HEZZZAA Nitroglycerin 55-63-0 0.01 0.094 (1) H 3B
UE=ZHEr Nitromethane 75-52-5 H 3B
UEZHA Nitrobenzene 98-95-3 H 3B
pUE=Zordd 4-Nitroaniline 100-01-6 H 3A
pUEZSZ 24 p-Chloronitrobenzene 100-00-5 H 3B
gUERER Dinitrotoluene (mixtures of isomers) 25321-14-6 H 2
fodopddl N,N-Dimethylaniline 121-69-7 5 25 nQ | H 3B
p-tlugou] oz HAl p-Dimethylaminoazobenzene 60-11-7
NN-tjH| oy Eoln| = N,N-Dimethyl acetamide 127-195 10 36 1(2) H
g ZzSofn= Dimethylformamide 68-12-2 5 15 1(2) H
44-tloln| 33 T|ZF2 2| H Ut | 44-Methylene-bis(2-chloroaniline) 101-14-4 H 2
tjojedl Egjolyl Diethylenetriamine 111-40-0
oo 2 Fthyl ether 60-29-7 400 1200 11)
1,4-T] LA 1 4-Dioxane 12391-1 20 73 1(2) H 4
colange 108535
tEEade Dichloromethane 75-09-2 B
ot E2=Z WA 1,2-Dichlorobenzene 95-50-1 10 61 11(2) H
12-tjZ2 20 gd 1,2-Dichloroethylene sym 25@4?; )5,9%((?;2%) 200 800 11(2)
OE22r - Z2 0 2nek Dichlorofluoromethane (FC-21) 75-43-4 10 43 1(2)
ulAlE} Magenta 569-61-9
o] ddsfolEgto|= Maleic anhydride 108-31-6 0.1 0.41 1(1)
2-H| EA| ek Ethylene glycol monomethyl ether 109-86-4 1 3.2 1(8) H
sz dojajopole | Gieniene dpheml disocyanate] o1 65 005 | 11) 4
We nie A= 591786 5 21 ne | H
Q2 HEHA|ZR2IA= 1-Methylcyclohexan-2-one 583-60-8
HEA| 22 Al Methylcyclohexanol (all isomers) 25639-42-3
w€n-old A= Methyl-n-amylketone 110-43-0
g 438 Methanol 67-56-1 200 270 11(4) H
HeogdAE Methyl Ethyl Ketone 78933 200 600 1) | H
HEo|AREAE Methyl Tsobutyl Ketone 108-10-1 20 83 12) H
e Sz2go|= Methyl chloride 74-87-3 50 100 1(2) H 3B
HEZS22ILE 1,1,1-Trichloroethane 71-55-6 200 1100 11(1) H
A Benzene 71-43-2 H 1
Hx gyt 71 ¢ Benzidine and its salts 92-87-5 H 1
1,3-HEft]oll 1,3-Butadien 106990 1
2-HEA]ofek 2-Butoxyethanol 111-76-2 10 49 12) H 4
2-HEX|oEFL- olA|g|o|E 2-Butoxyethyl acetate 112-07-2 10 66 1(2) H 4
1-HEetas n-Butyl alcohol 71-36-3 100 310 1(1)
2-HEotT o sec-Butyl alcohol 78-92-2
- HERnITag 1-Bromopropane 106-94-5 H 2
2HZR gt 2-Bromopropane 75-26-3
HESHE Methyl bromide 74-839 1 3.9 1(2) 3B
A shetA Carbon tetrachloride 56-23-5 0.5 3.2 11(2) H 4
AETIE SHE Stoddard Solvent 8052-41-3
~gd Styrene 100-42-5 20 86 ) 5
Al Z2 2 A Cydohexanon 108-94-1 H 3B
AEZ2IA = Cyclohexanol 108930 H
A ZZ23AE Cyclohexane 110-82-7 200 700 11(4)
AlZ2 A Cyclohexene 110-83-8
ofdd] I} 11 B=H Aniline 02-53-3 2 7.7 1(2) H 4
oMEUE Acetonitrile 75058 20 34 e | H
18 | ZERXIAZZICH HEXE X3 ReiQIxiE A=l




22H7| DFG G2H7| CAS No MAK PLC gf HORA* | ZAMAT
ppm mg/ m° =T
oMMl E Acetone 67-64-1 500 1200 12)
OPEAT 2.0 E A2 fitbylene glycol monocthyl ether 111-159 2 n | e | w
O ELT|3]| = Acetaldehyde 75-07-0 50 91 1(1) 5
olzgzyEey Aarylonitrile 107-13-1 H 2
o7 Yolu| = Acrylamide 79-06-1 H 2
2-o EAof et Ethylene glycol monoethyl ether 110-80-5 2 7.5 11(8) H
ogdZE = Ethylene glycol 107-21-1 10 26 12 | H
ogd ZElE tyEFo|E Ethylene glycol dinitrate 628966 0.05 0.32 1(1) H
ofgdlolyl Ethylenimine 151-56-4 H 2
ogdd Fz&sto|=y 2-Chloroethanol 107-07-3 1 33 (1) H
of euilAl Ethylbenzene 100-41-4 20 88 1(2) H 4
odoladyolE Acrylic acid ethyl ester 140-88-5 5 21 12)
23-0| ZA-1-Z 2 Glycidol 556-52-5 H 2
ouZE2slo|=d Epichlorohydrin 106-89-8 H 2
420 A -
Hag} viEd 554%/406%259: 8'015 &710 n® | H | 3B
11097-69-1
22 ﬁﬁ;aﬂnrigiy ha;?roclﬂ( rride 21}4962%-82’; —82 H 2
aorst ye Methyl iodide 74-88-4 H 2
olarE 4T Isobutyl alcohol 78-83-1 100 310 1(1)
o]2obal oFz e 3-Methyl-1-butanol 123513 20 7 14)
ol AZZIHAT S Tsopropyl Alcohol 67-63-0 200 500 (2
o] slo 1,2-Dichloroethane 107-06-2 H 2
olg}aleka Carbon disulfide 75-15-0 5 16 1(2) H
24} 20 EA0E Eﬂ;}éﬁgfe glycol monomethyl ether 110496 1 49 1®) H
ZEl= Coal Tar Pitch Volatiles 65996-93-2
1319-77-3(mixture),
EEIES Cresol (all isomers) ggég Zgr(;ftl;))’ H 3A
106-44-5(para)
1330-20 7(rixed),
A Xylene (all isomers) ??gﬁgggg;} 100 440 1(2) H
106-42-3(para)
Z229E fE ojg2 Monochlorodimethyl ether 107-30-2 1
bis- 22 21| gofg|2 Bischloromethyl ether 542-88-1 1
ZZ22lA Chlorobenzene 108-90-7 10 47 1(2)
eS¢ Turpentine 8006-64-2 3A
1,122-E|Eg 22 2ofgt 1,1,2,2-Tetrachloroethane 79-34-5 1 7.0 ne | H 3B
g Eg}slo| 2 E Tetrahydrofuran 109999 50 150 12) H 4
E29 Toluene 108-88-3 50 190 11(4) H
ERdl24-t]o] Aol 0| E Toluene-2 4-diisocyanate 584-84-9 3A
EZ426-t]o]|AAo o] E Toluene-2,6-diisocyanate 91-08-7 3A
EdZ=2Z2HE Chloroform 67-66-3 0.5 25 1(2) H 4
1,12-ERE2Z2ofgt 1,1,2-Trichloroethane 79-00-5 10 55 1(2) H 3B
ElZzzogd Trichloroethylene 79-01-6 H 1
123-ERZ222a2% 1,2,3-Trichloropropane 96-18-4 H 2
HEZ 2o gl Tetrachloroethylene 127-18+4 H 3B
&= Phenol 108952 H 3B
el S22 s Pentachlorophenol 87-86-5 H 2
EZEos|= Formaldehyde 50-00-0 0.3 0.37 1(2) 4
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MAK

22H7| DFG Y2H7| CAS No PLC 1;'% HIORA* | ZAMAE
ppm mg/m’ 5
H|gl- 2] o etE B -Propiolactone 57-57-8 H 2
oEE mEafgUEY
zZeofslo| o= Phthalic anhydride 85449
gz Pyridine 110-86-1 H 3B
[ R=t=i] Hydrazine 302-01-2 H 2
Sxpe gl tojajopols | LGHexamehylene disocyanate 822060 | 0005 | 0035 | 1)
Synonyms
SIAF Hexane (n-Hexane) 110-54-3 50 180 1(8)
et n-Heptane 142-82-5 500 2100 1(1)
A E Dimethyl sulfate 77-78-1 H 2
S| ER = Hydroquinone 123319 " 5
T+ Copper and its inorganic compounds 7440-50-8 0.1 1(2)
o (3} 1 stE Lead and its inorganic compounds 7439-92-1 2
YAz}l 71 st Ni%{nleia?ﬁengﬁliosmpounds 7440-02-0 1
3 2 s g o e | repons o | o
Alstold
1309-37-1;
AshA Tron oxides B(l)gg% S:
1345-25-1
T440-38-2:
ArAksia] A4 Arsenic and inorganic arsenic compounds g;?_l%_;:gg; 1
¢ trioxide
Zogl 7 e Mergzyur(ymfgfn]goiﬁlzrfw and inorganic | 2436976 002 | 1® | H| 3B
el 1 SRk e facion St T e | 740360 2
Aol I 3 Aluminium (inhalable fraction) 7429905 4
4271 Tetraethyllead 78-00-2
QAN Vanadium pentoxide 1314-62-1
[oE Todine 7553-56-2
FA3 11 BY)35HE Tin and its inorganic compounds 7440-31-5
22353} 1 3= Zirconium and its insoluble compounds 7440-67-7 1 (1)
Jlcga 1 slehe Ca(cihrriglr:blaen% V;El éﬁ;)lganic compounds 7440439 H 1
Fure Gibrglé 1(;)12;1 cobalt compounds (inhalable 24404824 o 5
283 1 sk oo Coromtont). compounets H 1
gAE O 515hE Tungsten and its compounds 7440-33-7
Bz Acetic anhydride 108-24-7 5 21 1(1)
E3lpea Hydrogen fluoride 7604-39-3 1 0.83 12)
ARG ER Sodium cyanide 143-39-9 3.8 1(1) H
AloFsltE Potassium cyanide 151-50-8 5.0 (1) H
ABpa Hydrogen chloride 7647010 2 3.0 1(2)
AIAL Nitric acid 7697-37-2
EZ|ZZ2 2o EAL Trichloroacetic acid 76-03-9
3AL Sulfuric acid 7664-93-9 0.1 1(1) 4
24 Fluorine 7782-41-4
=3 Bromine 7726956
Abstogdl Ethylene oxide 75-21-8 H 2
A A S A Arsine 7784-42-1
Alekslas Hydrogen cyanide 7490-8 1.9 2.1 1(2) H
O}SFAL7 A Sulfur dioxide 7446-09-5 0.5 13 1(1)
B:E Chlorine 7782-50-5 0.5 1.5 1(1)
= Ozone 10028-15-6 3B
o] Aks}E A Nitrogen dioxide 10102-44-0 0.5 0.95 1(1) 3B
AASHR 4 Nitrogen monoxide 10102-43-9 0.5 0.63 12)
AALSlERA Carbon monoxide 630-08-0 30 35 1(2)
20 | ZRXIAZZEIC MEXE HEE IR Ao




o o MAK o= *
ZEHT| DFG G287| CAS No PLC | =X | Zad* | ZAMEE
ppm mg/m? =T
Z A Phosgene 75-44-5 0.1 0.41 12)
Ay Phosphine 7803-51-2 0.1 0.14 1(2)
B3l Hydrogen sulfide 7783-06-4 5 7.1 12)
tZE22xdy 1 4 3,3"-Dichlorobenzidine 91-94-1 H 2
goprpszdopuly 1 o 134-327
IEA} ofad chromic acid, zinc salt 13530-659
eE2e-Edy} 1 ¥ 3,3-Dimethylbenzidine 119-93-7 2
gol A|d} 1 o 3 3'-Dimethoxybenzidine 119904 2
Hdgy 1 sskE Beryllium and its inorganic compounds 7440-41-7 1
H4 9 1 37 sskE Arsenic and inorganic arsenic compounds 7440-38-2 1
ELLI k4 7440473
by ZERZ 1% Coal Tar Pitch Volatiles 65996-93-2
=3 YA Nickel sulfide 16812-54-7 1
A3ted Vinyl chloride 75-01-4 1
HIZEZZRZE = Benzyl trichloride 98-07-7 H 2
A Asbestos 12001-29-5 1
29 nAE: FEA
7287l
w24 81
W Bz Cotton Dust(only to raw cotton) 15 1(1)
= Bz Wood dust (except beech and oak 3B
oEe wood dust)
4 &
52 A8 Wollastonite (fibrous dust) 13983-17-0
e
s
el
)
A7
Akl
294
upo] 22} 4l 2] e}

5. 9¥ =% 7|&# (OEL ¥ ACL)

2010—2011 The Japan Society for Occupational Health

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

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

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

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

w @ Substance whose OFL 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/m’, and an average molecular weight is assumed to be 72.5 for
conversion to ppm unit,
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¢ Not applicable to women of child bearing potential,

S5O} X OEL e pAZS; x4
Gl AIDXP(ITEETI(X?L%O %‘E‘ ®7() ACL ppm mg/m? %—I'I ey 7= |Oojs QE
8006-61-9 753 (Gasoline) 100b 300b 2B "85
111-30-8 Z2e29|3] S (Glutaraldehyde) 0.03 1] 1 106
91-59-8 G -Uzgollzt 11 ¢ (B -Naphthylamine)
55-03-0 YE2ZZ A (Nitroglycerin) 0.05° 0.46* S 86
75525 YE 2|8 (Nitromethane)
98-95-3 UEZHA (Nitrobenzene) 1 5 s 2B ('88)
100-01-6 pUE=oY (popu|iz Ll EZHA) - 3 S 195
100-00-5 pUEZZZZWA (p-Nitrochlorobenzene) 0.6 mg/m’ 0.1 0,64 S 189
25321-14-6 tUEZEE (Dinitrotoluene)
121-69-7 i gold el (Dimethylaniline) 5 25 s %3
60-11-7 p-tugotu] o2 Al (p-Dimethylaminoazobenzene)
127-195 NN-t]H| oty Eofu| = (NN-Dimethyl acetamide) 10 36 s 20
68-12-2 tH gL Eotn|= (NN-U]u|g ZEolu|=E 10 ppm 10 30 s 2B 74
101-14-4 474(5;21gﬁiﬁ:ﬁ%ﬁiﬁﬂé?&ﬁi&hw@ 0.005 mg/m’ ) 0.005 s 2y 9%
111-40-0 tojgdl Egjolal (Diethylene triamine)
60-29-7 clofEofg| 2 (el 2) 400 ppm 400 1200 ©7)
123-91-1 14-t]LAF (1,4-Dioxane) 10 ppm 10 36 s 2B 84
108-83-8 tjo|AHEAE (Diisobutyl ketone)
75092 b2z o]gad g 50 ppm o o | s | s )
95-50-1 o222 WA (o-Dichlorobenzene) 25 ppm 25 150 94
100-46-7 (Fap-tjZ=2 =2 WA (P-Dichlorobenzene) 10 60 2B 98
g AR TR EL NG DR 150 ppm 150 590 70
75-43-4 222 -Z20 2yE (S22 =250 2HED
569-61-9 ulAIE} (Magenta)
108-31-6 wee] ddslo|Eetelt (F= W l4h
109-86-4 2 A (e 2R e o efH, 0.1 ppm 0.1 03 | s ®
GlIESC]
101688 ﬂ]%ﬂﬂliﬂ]‘éoli/\]o}ﬂlolg_ (Methylene bisphenyl
1socy:1nate)
591-78-6 HE n-FE AE (Methyl nButyl Ketone) 5 ppm 5 20 S 84
583-60-8 LEEWEHAZEINA= (o -Methylcyclohexanone)
(#31) Methyleyclohexanone 50 ppm 50 230 S 87
25639-42-3 HEAZZ3NAs (Methylcyclohexanol) 50 ppm 50 230 80
110-43-0 dE-n-opd AE -FeR=)
67-56-1 wE T2 (Methyl Alcohol) 200 ppm 200 260 S 63
7893-3 weodAE (Methyl Ethyl Ketone) 200 ppm 200 590 64
108-10-1 HEo| AREAE (Methyl TsoButyl Ketone) 20 ppm 50 200 84
74-87-3 e SreolE (FREMED 50 100 84
71-556 HESE2xE (11,1-ETS2 298
Reference value corresponding to an
individual excess lifetime risk of cancer
individual
excess Reference Method of year of
lifetime risk value estimation estimation
71-43-2 WA (Benzene) 1 ppm of cancer
Average
10-3 1 ppm relative 97
risk model
10-4 0.1 ppm
92-87-5 X1t 1 (Benzidine and Its salts)
106-99-0 13- 5E}t] 4l (1,3-butadiene)
Her | |PEEACEE elgd FeE wend o,
T2 d2£H)




S=o|x} HE| OEL e 2= x|
el }él—?-ﬂ’-é!-rggi_l(xég %‘E‘ ®7() ACL ppm mg/m? %—I'I ey AL =] QE
112-07-2 2-BEA| e ofA|H|o]E (2-butoxyethanol acetate)
71-36-3 -HEdae (1-HER) 25 ppm 50* 150* S 87
78922 2-HElT S (2. HERS) 100 ppm 100 300 87
106-94-5 1-H 2RI 23} (1-Bromopropane)
75263 2-HZ2 W 23} (2-Bromopropane) 1 5 S 9
74839 HE3WY (Methyl Bromide) 1 ppm 1 3.89 S 03
56-23-5 Atd3FelAr (Carbon Tetrachloride) 5 ppm 5 31 S 2B 91
8052-41-3 AETIE S$HE (Stoddard solvent)
100-42-5 2E[H (Styrene) 20 ppm 20 85 S 2B 9
108-94-1 Al ZZ23NAH= (Cycohexanone) 20 ppm 25 100 70
108-93-0 A EFZ28AlE (Cydohexanol) 25 ppm 25 102 70
110-82-7 A ZZ 84 (Cydohexane) 150 520 70
110-83-8 A2 dlAll (Cyclohexene)
62-53-3 oPd® (opH) =t} 11 FEA] (Aniline & homologues) 1 3.8 S 88
75-05-8 O EYEZ (Acetonitrile)
67-64-1 OFA|E (Acetone) 500 ppm 200 470 72
111159 O}ﬁiﬁg ﬁﬂﬁ@fgﬁl (el 2eiF el 5 ppm 5 7 s 8
7507-0 O EL S| (Acetaldehyde) 307 o 3 90
107-13-1 oY ZYET (Aarylonitrile) 2 ppm 2 43 S 2Ay 88
79-06-1 ol= o= (Acrylamide) 0.1 mg/m’ - 0.1 S 24 04
110-80-5 20 EAJERE: (oEdll FEjE Hieod ofg2 ARdt) 5 ppm 5 18 S 85
107-21-1 oflgdZ e E (12T EEA| g
628966 ogddl 22 tyEgo|E (UER ZFET) 0.05 ppm 0.05 0.31 S 86
151-56-4 ol&#lo]d] (Ethyleneimine) 0.05 ppm 0.5 0.88 S 2B (90)
107-07-3 ofgdll FR=slo|EY -FREEE)
100-41-4 oWl Al (Ethyl benzene) 50 217 2B 01
140-88-5 oot o|E (ool YA E)
556-52-5 23-0FA-1-Z20E (FPAE)
106-89-8 oo E223}o]=d (Epichlorohydrin)
429% Fa :
5 4;§4§§9§1;9 o123} H]9]2 (Chlorodiphenyls) 0.01 mg/m
1097-69-1
2465-27-2 221 (Auramine)
74-884 2055} Wg (Methyl Todide)
78-83-1 o] AKE kL (Tsobutyl Alcohol) 50 ppm 50 150 87
123513 o]aoll AL (o]aHE AFL) 100 ppm 100 360 66
67-03-0 o] AZ 2 HAUT L (Isopropyl Alcohol) 200 ppm 4007 980" 87
107-06-2 oldslo|dd (12-t]E2ZofEh 10 ppm 10 40 2B &4
75-15-0 0]33}ek A (Carbon Disulfide) 10 ppm 10 31 S 74
> El(o]ElY Zal= €
110496 iﬁ{kﬁgﬁg‘,qlfg;i%ﬁa‘?;;i”“ 2 elEE 0.1 0.48 s 0
628-63-7 ZAto|Aopd (A HE) 50 ppm
65996932 | ZEFE (Coal Tar) ﬂﬁ%ﬁgﬂgj{gﬁ
1319-77-3
(mixture),
95-48-7(ortho) | A2 (Cresol) 5 ppm 5 22 S 86
08-39-4(meta),
106-44-5(para)
1330-207(mived),
?ﬁéﬁ%‘? A4 (Xylene) 50 ppm 50 217 o1
106-42-3(para)
107-30-2 2229 fg 982 (Chloromethyl Methyl Ether) - R 2A )
542-88-1 bis-ZFZZHEH 2 (FEZZHZ)
108-90-7 Z224A (Chlorobenzene) 10 ppm 10 46 93
8006-64-2 g9l (Turpentine) 50 28 2 01
79-34-5 1,12 2-HESZFZ 2 et (AFFslo ) 1 ppm 1 6.9 S 84
109-99-9 H Eglslo]| =& 8t (Tetrahydrofuran) 50 ppm 200 590 78
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OEL

ZER}E
=

oslo|X} | =] & =
CAS No ’é'—?—ﬂ’-é!-lggi_(x‘ég %-E- H7|) ACL ppm mg/m? %l—rj: ad 7| | me 7'“-_1‘1E

108-88-3 E29 (Toluene) 20 ppm 50 188 S 94

584-84-9 E 249124 t]0o] A A|OH| 0] E (Tolune-2 4-Diisocyanate)

91-08-7 E2412,6-T] 0|2 A0F| 0] E. (Toluen-2,6-diisocyanate)

(Fa)EFalt]o|Ar|old[o] E (Tolune-Diisocyanate) 0.005 ppm %%%? %(B; 2B 1] 2 92

67663 EfZZ 2y (F22ELE) 3 ppm 3 14,7 S 2B 9%

79-00-5 1,12-Eg|Z&Z0]ek (1,1,2-Trichloroethane) 200 ppm 10 55 S (78)

79-01-6 Eg|Z2 209 (Trichloroethylene) 10 ppm 25 135 2B 97

96-18-4 123-EZZ22ZZ2F (1,23 Trichloropropane)

127-184 HEZ 2o g (HEZER ) 50 ppm

10895-2 #i5 (Phenol) 5 19 S 78

87-86-5 HElZFE29E (Pentachlorophenol) 0.5 mg/m’ - 0.5 S (89)

50-000 ZE2OH3| = (Formaldehyde) 0.1 ppm 821 (())215 n |21 ] o

57-57-8 HeLZ 23] @ 2kE (B -Propiolactone) 0.5 ppm

COHA(CN)2 | 2 2& ZHOYEDY (4 ZER

85-44-9 sergefsto|=2fo| = (Phthalic anhydride)

110-86-1 T (Pyridine)

30201-2 3=} (Hydrazine) 0.1 8:%? s | 28 2| o8

822-06-0 sAl el t]o]AAJoR|0]E (Hexamethylene diisocyanate) 0.005 0.034 1 95

110543 4k (n-34h) 40 ppm 40 140 S 85

142-82-5 et (n-gED 200 820 83

77-78-1 S| e (Dimethyl Sulfate) 0.1 ppm

123-31-9 S EEH= (14-ts| 52 AHA)

Y2715 : cu| 2] (B3, & D n|AE)

Ha7)% : pb | (D)H} 1 313kE (Lead and Its Compounds) 0.05 mg/m’ - 0.1 2B 82
YA} 1 s$HE (Nickel and Its compounds) 0.1 mg/m® - 1 2B 2 1 67
yAzlERd @) 0.001 mg/m’

¥a7)5 - Mn| W7H} 1 SRHE (Manganese and Tts Compounds) 0.2 mg/m’ 0.2 08
Alslobdd (FX1)

ASHY (& 9 B
AFAFSH| 4 (Arsenic Trioxide)

HA71% : Hg | 427 1 313HE (Metallic Mercury and Tts Compounds) 0.025 mg/m’ - 0.025 98
Ote] 23} 71 SISHE (Antimony and Its compounds) - 0.1 91
20T 1 31gHE (Aluminium and Tts compounds)

4924 (Tetraalkyl Lead)
ok (24 U B 0,03 mg/n

7533-56-2 8T (lodide) 0.1 1 2 68
FA3 O F7)81gHE (Tin and Its compounds)

A 23E3} 1 313HE (Zirconium and Its compounds)

A471% ¢ od | ZF=FH 1 318HE (Cadmium and Its Compounds) 0.05 mg/m’ - 0.05 1y 76
FUE (7 9 B - 0.05 B | 1|1 2

W75 0 & | 2B 1 SIHE (Chromium and Its Compounds) 0.05 mg/m’ 2 |1 89
BAElT} 1 3}HE (Tungsten and Tts compounds)

108-24-7 B2 (S oA g aAXE)

7664-39-3 E3}=4 (Hydrogen Fluoride) 0.5 ppm 3+ 2.5% 00

143-39-9 AR} EH (Sodium Cyanide) 3 mg/m’ - 5¢ S 01

151-50-8 AlOFSA-E (Potassium Cyanide) 3 mg/m’ - 5* S 01

7647-01-0 A3}4=A (Hydrogen Chloride) 5* 7.5 79

7697-37-2 21} (Nitric Acid) 2 5.2 82

76-03-9 EYZRZZONEA (AstzAD

7664939 AL (Sulfuric Acid) - 1* 00

7782-41-4 £ (Fluorine)

7726-95-6 HE (Bromine) 0.1 0,65 64

75-21-8 Absto| el (Ethylene oxide) 1 ppm 1 1.8 Ty 2 0]

7784-42-1 A=A A (Arsine) 0.01 0.032 92

7490-8 AloFS}=4 (Hydrogen Cyanide) 3 ppm 5 5.5 s 90




- _ ZERF
CAS No oxa Fl (@8 g8 57 ACL S T oy S e
- e ppm mg/m =T Je (o E
7446-09-5 O}3FAZEA (Sulfur Dioxide) pending 61
7782-50-5 A4 (Chlorine) 0.5 ppm 0.5* 1.5* s 9%
10028-15-6 Q2 (ozone) 0.1 0.2 63
10102-44-0 o]AFsFA A (Nitrogen dioxide) pending 61
10102-43-9 UAFSFR 4 (Nitrogen monoxide)
630-08-0 AALS}EFA (Carbon Monoxide) 50 57 71
75-44-5 EAA (Phosgene) 0.1 0.4 69
7803-51-2 AT (QKRL) 0.3" 0.42* 98
7783-06-4 B}sleA (Hydrogen Sulfide) 1 ppm 5 7 01
91-94-1 fZ22=29Ad1} 1 ¢ (Dichlorobenzidine and Tts salts)
134-32-7 kU Eoat 1 4 (¢ Naphthylamine and Tts salts)
13530-65-9 32X ofdd (Zine chromate)
119937 LZEEUT} 11 ¥ (o-Tolidine and Its salts)
119-90-4 ol Aldat 1 ¢ (Dlarns1d1ne and Its salts)
HUA7)E : Be | H|EET 1 E}E}g (Beryllium and Tts Compounds) 0.002 mg/m’ - 0.002 2Ay 1 2 63
Reference value corresponding to an
individual excess lifetime risk of cancer
individual
o . excess, Reference Method of year of
—440.38.2 H](ZXYS Zkr]nc? i;L %;}Ei;%ganic compound) 0.003 ng/u? h&?fﬁgi L%srk value estimation | estimation
X Average
109 ) ,.Lg/m‘ nsrlfl‘lllt;ggcl 0
104 03 pg/n
70473 i(%ﬂ%é}_??ﬁmmc ore processing (Chromate)) 7O
65996-93-2 3dbA ZEl2 12 (Volatile coal tar pitch)
16812547 | 23} LA (nickel sulfide)
75-01-4 A3a]d (Vinyl Chloride) 2 ppm 2.5 6.5a 1y 75
98-07-7 HIXEZZZ 2T (Benzotrichloride) 0.05 ppm
A (Asbestos, crysotile) A E‘E ?]S/qc—j

CnH2n2(n216) | @& n|AE: FEA] (Ol mist: mineral)

6. ul= 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 1o 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

FRoliIXfE Tiddel, Hol M2 Ul B8le =571 Fel® | 25



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

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

Footnote(f) Al 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 7-3

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 (V1) standard, Sec. 1910.1026, is stayed or is otherwise not in effect,

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



TABLE Z-3 Mineral Dusts

Substance mppcf® mg/m’
Silica:
Crystalline
. 250° 10 mg/m®
Quartz (Respirable) . . .. .......... %SION5 %SiOp2
30 mg/m’
Quartz (Total Dust) . . .. .......... | ....... %SiOp2

Cristobalite:Use %2 the value calculated from the count or mass
formulae for quartz.

Tridymite:Use 2 the value calculated from the formulae for quartz.

Amorphous, including natural diatomaceous earth 20 o OS?SZJQIL
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%Si0........ | ... .. 24 mym®
) . ) 10 mym®
Respirable fraction greater than 5%SiO...... | ... .. %SiOp2
Inert or Nuisance Dust®
Respirable fraction . .. ............. 15 5 mg'm'
Total dust..................... 50 15 my'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 All inert or nuisance dusts, whether mineral, inorganic, or organic, not listed specifically by substance
name are covered by this limit, which is the same as the Particulates Not Otherwise Regulated
(PNOR) limit in Table Z-1.

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

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

The measurements under this note refer to the use of an AEC (now NRC) instrument. The respirable
fraction of coal dust is determined with an MRE; the figure corresponding to that of 2.4 mg/m* in the table
for coal dust is 4.5 mg/m'.

[Note: This document was changed to an html version as of 11/24/2004]

[58 FR 35340, June 30, 1993; 58 FR 40191, July 27, 1993, as amended at 61 FR 56831, Nov. 4, 1996; 62
FR 1600, Jan. 10, 1997; 62 FR 42018, Aug. 4,1997]
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1910 Subpart Z — Toxicand Hazardous Substances

Table Z—1 Table Z-2 1910.1003
CAS 8—hour TWA (unless acceptable maximum
HEXEE| otherwise noted) Skin 8A|Zt acceptabl peak!) 138
(OSHA PEL Z7|) TWA | e ceiling . LUAST
ppm(a)(1) |mg/m(3)(b)(1) sE Z|cH7 |2t
el 8006-61-9 - -
=Rt 11130-8 - -
Ui Elola|y o
g (i;l\?ap&%ljmile;j 1558 ) ) ©
YEZZEAIH (Nitroglycerin) 55-63-0 (©)0.2 (©)2 X
U E 2 v EKNitromethane) 75-52-5 100 250
UEZWA (Nitrobenzene) 98-95-3 1 5 X
pYEZopdd (p-Nitroaniline) 100-01-6 1 6 X
p-Y E 22 & Z9llAl(p-Nitrochlorobenzen) 100-00-5 1 X
fUEZEZ (Dinitrotoluene) 25321-14-6 15 X
tjygold# (Dimethylaniline) 121-69-7 5 25 X
Elo ol%
pzﬂirieggla};irtgggg‘gnzene) 60-11-7 ) ) ©
- Elo Eo =
N il iy 795 |0 5 | x
Y e Z S0 = (Dimethylformamide) 68-12-2 10 30
44 -fotn| -3 3-t] E2 2 o] o Joj ek 101-14-4 - -
tolgl Egjolnl 111-40-0 - §
tlofgof8| =2 (Ethyl ether) 60-29-7 400 1200
14-T} 84k (1 4-Dioxane) 123911 100 300 X
tJo] AHEAE (Diisobutyl ketone) 108-83-8 50 290
t|Z2 29l (Methylene chloride) 75-09-2 | 25, 125(STEL) )
o-t] &= 2 WA (o-Dichlorobenzene) 95-50-1 ()30 (C)300
12-t)Z=22gd (1,2Dichloroethylene) | 540-59-0 200 790
=€ =
I o rcmiane) a4 |00 200
iy 569-61-9 - -
o] olsfo|Catolt (Mileic anhydride) | 108316 025 1
2-H EA|of 8k (2-Methoxyethanol) 109-86-4 25 80 X
Aol A
”ﬂ%fgﬂl&f]liﬂaﬂoiﬂ;ﬁw) 101688 (©0.02 ©0.2
g L HE
uﬂ(?/[e?k-l;lr ;Bﬁl;% Ketone) 591-786 100 410
HEAEEs
o Sl w608 | 100 @ | x
HEA|ZZAE (Methyleycdohexanol) 25039-42-3 100 470
HEn-oll AE (Methyl n-amyl ketone) | 110-43-0 100 465
og) o8 (Methyl Alcohol) 67561 200 260
WL LA E (Methyl Ethyl Ketone) 78933 200 500
HE o] AHEAE (Methyl TsoButyl Ketone) 108-10-1 100 410
Heg Z2eto]= (Methyl chloride) 74-87-3 @) 100 ppm | 200 ppm | 300 ppm | 5 mins in any 3 [s
HEYZ2ZEE (Methyl chloroform) 71-55-6 350 1900
HlAl (Benzene) 71-43-2 10 ppm | 25 ppm |50 ppm| 10 minutes
k=] 92-87-5 - - o
13-Fel] <l (1,3-butadiene) 106-99-0 1, 5(STEL)
2-HE Ao Bk (2-Butoxyethanol) 111762 50 240 X
2-HEX LS opAgo]E 112:07-2 - -
1-HE2 T8 (n-Butyl alcohol) 71-36-3 100 300
2-HLEIOFT L (sec-Butyl alcohol) 78922 150 450
-HEnIaa 106-94-5 - -
2-HE R R al 75-26-3 - -
B2 (Methyl Bromide) 74-83-9 (©20 (©)80 X
AEBFERA (Carbon Tetrachloride) 56-23-5 ) 10ppm | 25 ppm | 200 ppm| 5 min in any 3 s
ABTIE $HE (Stoddard solvent) 8052-41-3 500 2900

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

2) 4-Nitrobiphenyl, etc, 1910.1003
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_ _ 1910 Subpart Z — Toxicand Hazardous Substances
Folelxt B
Table Z—1 Table Z—2 1910.1003
CAS 8—hour TWA (unless acceptable maximum
APX|EIHT | otherwise noted) skin| 8ARZE |acceptabl peak 135
(OSHA PEL 7)) TWA | e ceiling - |
ppm(a)(1) | mg/m(3)(b)(1) SE Z|ch7 |2
2E]# (Styrene) 100-42-5 @) 100 ppm | 200 ppm | 600 ppm | 5 mins in any 3 [s
A ZFZ2 8= (Cydohexanone) 108-94-1 50 200
AlZ 238 s (Cydohexanol) 108-93-0 50 200
A2 234 (Cydohexane) 110-82-7 300 1050
AE& Al (Cyclohexene) 110-83-8 300 1015
o o b Exz
e & owioge o1 2553 ; 0] x
O EYEZ (Acetonitrile) 75-05-8 40 70
OFA|E (Acetone) 67-64-1 1000 2400
OLH|EA} 2.0 E
] Brmpant st s | 0 | x
OMM|ELT|F| & (Acetaldehyde) 75-07-0 200 360
olZYZYET (Acrylonitrile) 107-13-1 2, (010
ofZ o] E (Acrylamide) 79-06-1 03 X
2-o EA]of|eh2 (2-Ethoxyethanol) 110-80-5 200 740 X
qdazeE 107-21-1 - -
e Zg= EdolE
e vl i) @9%6 | @2 | © |X
ojgdloly 151-56-4 - - o
gg|= Slol&
e chorahyn wors | 6| x
ol &ullAl (Ethyl benzene) 100-41-4 100 435
odola g o] E (Bthyl acrylate) 140-88-5 25 100 X
2,3-0f| ZE A]-1- 2 2 7-2(Glycidol) 556-52-5 50 150
of| 1] & & 2 3}o] =& (Epichlorohydrin) 106-89-8 5 19
‘Eé\_ﬁ gﬂ‘é:)((}ﬂowdlphenyls) 53469-21.9 1
%‘gﬁ gﬂ)‘é (Chlorodiphenyls) 11097691 05 X
oy 2465-27-2 - -
29235} HE (Methyl lodide) 74-88-4 5 28 X
o]AKE 4T (Isobutyl Alcohol) 78-83-1 100 300
ool &4F-L- (Isomyl alcohol) 123-51-3 100 360
o)A 2 H S-S (Isopropyl Alcohol) 67630 400 980
o|dslolldd (Ethylene dichloride) 107-06-2 () 50 ppm | 100 ppm | 20 ppm | 5 min in ay 3 s
0|3}k A (Carbon Disulfide) 75-15-0 (2) 20 ppm | 30 ppm | 100 ppm| 30 minutes,
ZAR-t| E-A]of & (2-Methoxyethyl acetate) | 110-49-6 25 120 X
ZAbo| Aol (Isomyl acetate) 123-92-2 100 525
ZEFE (Coal Tar) 65966-93-2 0.2
FYZ (Cresol) 1319-77-3 5 22 X
T4 (Xylenes (o-, m-, pisomers)) 1330-20-7 100 435
= €] 12 =
E%ﬁ)ﬂiﬁﬂ/ﬁ l\(/)lﬂi]ﬁ Ether) 107-30-2 ) )
bis-ZZZHEloE| 2 (bis(Chloromethyl) ether) | 542-88-1 - -
Z2 29l (Chlorobenzene) 108-90-7 75 350
H| |9l (Turpentine) 8006-64-2 100 560
HE
S 2 Tenderobone) w5 |5 5 |x
Bl Eg}sjo| E2Fet (Tetrahydrofuran) 109-999 200 590
E24 (Toluene) 108-88-3 (2) 100 ppm | 200 ppm | 300 ppm | 5 mis in any 3 fs
Eaol 4 ]o] A E
Egg—lﬁéﬂgggzgg]* 584-84-9 (0002 (C)014
E2026Tlo]&Alopo]= 91087 : :
EgZ22H& (Chloroform) 67-66-3 (€)30 (€)240
112-Eg|E2 20k (1,1 2Trichloroethane) | 79-00-5 10 45 X
EglZZ 2o g4l (Trichloroethylene) 79-01-6 ) 100 ppm | 200 ppm | 300 ppm| 5 mins in any 2 frs
-Eg|= pyap=Rivi
TETE %184 | 50 30
HEZ2o|dd (Perchloroethylene) 127-184 (2) 100 ppm | 200 ppm | 300 ppm | 5 mins in any 3 /s
#i5 (Phenol) 108952 5 19 X
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1910 Subpart Z — Toxicand Hazardous Substances

Table Z—1 Table Z—2 1910.1003
. CAS 8—hour TWA (unless acceptable maximum
HEX AR otherwise noted) skin| 8ARZE |acceptabl peak 135
(OSHA PEL ®7) TWA e ceiling ~ |
ppm(a)(1) | mg/m(3)(b)(1) SE Z|ch7 |2t
HElZE29E (Pentachlorophenol) 87-86-5 05 X
Z 25| = (Formaldehyde) 50-00-0 | 0,75, 2(STEL)
HELZ 20| 9 2tE 57-57-8 - - o
zergolslo|=gto]= (Phthalic anhydride) |85-44-9 2 12
g2d (Pyridine) 110-86-1 5 15
3| =2k (Hydrazine) 302-01-2 1 13 X
SARE o] 2 Aoujo]E 822060 - :
B} (n-31AD 110-54-3 500 1800
e} (n-3EH 142825 500 2000
A E (Dimethyl Sulfate) 77781 1 5 X
3| E2]%= (Hydroquinone) 123319 2
2] (Coppe Dusts and mists (as Cu)) 7440-50-8 1
2] (Coppe Fume (as Cu)r) 7440-50-8 0.1
(D13} (Lead inorganic (as Ph)) |7439-92-1 50 ug/m?3)
4424 (Tetraethyl lead (as Pb)) 78-00-2 0,075 X
4942 ¢ (Tetramethyl lead (as Pb)) 75-74-1 0.075 X
Uzt 1 ke
(Nickel, metal and insoluble compounds |7440-02-0 1
(as Ni))
PPy
(ﬁﬁckcl, soluble compounds (as Ni)) 7440-020 1
YA} 7 313HE (Nickel carbonyl (as Ni)) |13463-39-3 0.001 0,007
S T S i
O(Manganese ]:ompounds (as Mn)) 7439965 ©s
W7k 1 s .
O(Manganese fume (as Mn)) 7439-96-5 ©)53
AbgtolA(E7]) (Zine oxide fume) 1314-13-2 5
Abstold(EA]) (Respirable fraction) 1314-13-2 5
AFBlOFAE D) (Total dust) 1314132 15
AFSPA(FHEZD) (ron oxide fume) 1309-37-1 10
AFAFSHH] 42 1327-53-3 - -
20 7] S5
23t 1 3RkE 5
(Mercury (ar;ll and inorganic)(as Hg)) 7439976 (&) 1 mg/10m'
A0 7 518
23 1 3l 5
(Mercury (vapon) (as Hg)) 7439976 )] 1 mg/10m
07 51 &5
o3t 1 3Rk s s
(Mercury (organo) alkyl compounds (as Hg)) 7439976 @ 0.0 ng/m’| 0.04 ng/'m
QtElEt 11 3kkE
(Antimony and compounds (as Sb)) 7440360 05
A2n|E} 1 IBHE _
U =
E(Alur‘ﬂilrlum Mctal‘j(eus Al) total dust) 740905 15
dRvlEdt 1 3lghE
(Aluminum Metal (as Al) Respirable 742990-5 5
fraction)
SABHIUEEIEE)
(Vanadium Respir;l—\)lc dust (as V,0s)) 1314-62-1 ©0.5
SABHIUE(EIEE)
(Vanadium Fume ?as V,05)) 1314-62-1 ©0.1
22E (lodine) 7553-56-2 (©0.1 ©n
Z=4] (Tin, inorganic compounds (except
oxides) (as Sn) 7440315 2
4] (Tin, organic compounds (as Sn))  |7440-31-5 0.1
FEEREE R i
(Zirconium Compou?lds (as Zr)) 7440-67-7 >
ZteEy 71 3fsHE (Cadmium and Tts
Compounds) 740459
ZleEy 1 39HE (Cadmium fumed))  |7440-43-9 01 mom’| 03 mo/m’
ZleE3 1 3}HE (Cadmium dusty) 7440-43-9 02 my/m’| 0.6 me/m’

3) 50 pg/m' ; Maximum permissible limit (in pg/m’)=400 divided by hours worked in the day.
4) This standard applies to any operations or sectors for which the Cadmium standard, 1910.1027, is stayed or

otherwise not in effect,
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_ _ 1910 Subpart Z — Toxicand Hazardous Substances
SRt HA
Table Z—1 Table Z-2 1910.1003
CAS 8—hour TWA acceptable maximum
APX|EET| (unless otherwise noted) | gyi| 8ARZE |acceptable peak 135
(OSHA PEL ®7) TWA ceiling _ =
ppm(a)(1) | mg/m(3)(b)(1) sE Z|ch7 |2

HlE (H | 1l35 ’ . .
A E(TI(:LE ,e_l a:géo()()iobah metal, dust, 7440484 01

23 kA=) i Al -
ELi‘rle J(;ll- S_;ﬁw%a:}?r)()dlronmm metal and 7440473 1

23 k=] ic adid :
ﬂfm;}mies%‘j'g(dlromc acid and 2440473 1

=) o) e i
i@?)ﬁ;xini ?asgci)c)mmmum w 7440473 0.5

=27 53R i
ic%r;}po%nd% ?asﬁci)cihmmmn i 7440473 0.5
AE 1 313 (Chromium (VD) 7440-47-3 5 ug/m
g T 33 7440-33-7 - -
42 A (Acetic anhydride) 108-24-7 5 20
E3l4=4 (Hydrogen fluoride (as F)) 7604-39-3 3 ppm
AQIES 143-33-9 - -
e = 151-50-8 - -
Asl=4 (Hydrogen Chloride) 7647-01-0 © s © 7
ZAE (Nitric Acid) 7697-37-2 © 2 © 5
ETZZ 2O EAL 76-03-9 - -
BFAF (Sulfuric Acid) 7664-93-9 1
£ (Fluorine) 7782-41-4 0.1 0.2
HE (Bromine) 7726956 0.1 0.7

1, S(excursion
Abstol &l (Bthylene oxide) 75-21-8 limit for 15
minutes)

AFZ= 23| A (Arsine) 7784421 0,05 0.2
AlQFslrAs (Hydrogen Cyanide) 74-90-8 10 11 X
O}ZAL7 A (Sulfur Dioxide) 7446-09-5 5 13
4 (Chlorine) 7782-50-5 © 1 © 3
QZ (ozone) 10028-15-6 1 2
o|Akg}Al A (Nitrogen dioxide) 10102-44-0 © s ©) 9
UAFS}R A (Nitrogen monoxide) 10102-43-9 25 30
AAs}ERA (Carbon Monoxide) 630-08-0 50 55
Z A7 (Phosgene) 75-44-5 0.1 0.4
A3 (Phosphine) 7803-51-2 0.3 0.4
3Fsl=4s (Hydrogen Sulfide) 7783-06-04 20 ppm | 30 ppm 10 mins?
yZ228xda 1 ¢ (33-Dichlorobenzidine) [91-94-1 - - o
Qukifzegolnld} 1 4 (¢ -Naphthylamine) |134-32-7 - - o
IEA} ofad 13530-65-9 - -
LEEEUIIH 119-93-7 - -
ol Alda} 1 ¢ 119-90-4 - -

DR SR
““(ggléfy Eﬁcﬁlﬁn s (s BO) 440417 wh' | Sww' |Bwh)| 2 miues
H] (_/.; ([i‘r;emc, inorganic compounds 7440382 10ug/m
H]4 (Arsenic, organic compounds (as As)) | 7440-38-2 0.5
a2 7440-47-3 - -
kg ZEFE 9% (pyrene) 65966-93-2 0.2
Coke oven emissions 150ug/m’
25l YA (nickel sulfide) 16812-54-7 - -
e (Vinyl Chloride) 75-014 1,5(STEL)
HIZEZ|Z28 T (Benzotrichloride) 98-07-7 - -

) This standard applies to any operations or sectors for which the Cadmium standard, 1910.1027, is stayed or
otherwise not in effect,
6) This standard applies to any operations or sectors for which the exposures limit in the Chromium (VI)
standard, Sec. 1910.1026, is stayed or is otherwise not in effect,
7) 10 mins, once only if no other meas., exp. occurs,
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_ _ 1910 Subpart Z — Toxicand Hazardous Substances
SRt HA
Table Z—1 Table Z-2 1910.1003
CAS 8—hour TWA (unless acceptable maximum
APX|EIHT | otherwise noted) skin| 8ARZE |acceptabl peak 135
(OSHA PEL H7|) TWA | e ceiling - HIoL= x|
ppm(a)(1) |mg/m(3)(b)(1) sE Z|cH7 |2t
271 - -
A71% - -
Al - -
Ao - -
ufolzizat 9 eh] ot Rk
2]t (Asbestos) ) 0.1fiber/cmy® | 1fiber/cm®9)
29 n]AE: FEA (O mist mineral) [8012:95-1 5
TEHEZ (Grain Dust) (oat, wheat, 10
barley)
IHEA] B (Mineral mist) TABLE Z-3 Mineral Dusts
M EZ (Cotton Dust) Z4 2z 10) 1
ZH7] (Wooddust) - _1D
L4E (Weldinghume) - -
£-2] A8 (Fibrous glass) R _12)
&g OSHA9| 23 3|47|2(PEL) H2
s - -
RER S RS
7. u]= NIOSH *Z 7|&% (REL)
S=Ho|x} HxI o
L X s i o | i 58| v
AEXE = ppm mg/m ppm mg/m* | ST
7k Gasoline 8006-61-9 - -
ZEE Y5 = Glutaraldehyde 111-30-8 C0.2 C 0.8 potentil cadnogen
g -Yy=goly} 11 ¢ 8 Naphthylamine 91-59-8 - - potertidl cardinogen
UEZZZAH Nitroglycerin 55-63-0 0.1 skin
UE=ZHEr Nitromethane 75-52-5
UE=ZHA Nitrobenzene 98-95-3 1 5 skin
pYEZoldd p-Nitoroaniline 100-01-6 3 skin
pUEZZZ =29 p-Nitrochlorobenzene 100-00-5 potertidl cadnogen
fqUEZEZA Dinitrotoluene 25321-14-6 1.5 skin
tugetd®l N,N-Dimethylaniline 121-69-7 5 25 10 50 skin | potertl cainogn
p-tlH|Eotu] ol WAl 4-Dimethylaminoazobenzene 60-11-7 poertd caminogn
NN-T]H|Eoly| Eolu| = Dimethyl acetamide 127-19-5 10 35 skin
gz S0l = Dimethylformamide 68-12-2 10 30 skin
44tlo|azriZ g 2rjwdugl | 4,4-Methylenbis (2-chloroaniline) 101-14-4 0.003 skin | poertl cadnogn
o Eg]opyl Diethylene triamine 111-40-0 1 4 skin
Heldeg = Ethyl ether 60-29-7
14T LA Dioxane 123911 | C 1308 | C 3.6308) potertil cardinogen
fo|AREAE Diisobutyl ketone 108-83-8 25(10A17h) | 15010417
] E2 2ue Methylebne chloride 75-09-2 pdtertid cadnogn

8) AW (Asbestos) includes chrysotile, amosite, crocidolite, tremolite asbestos,

anthophyllite asbestos, actinolite

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

section, or by an equivalent method.)
10)

200 wg/m'(lint-free respirable cotton dust)(in yarn manufacturing and cotton washing operations); 500 ug/m’

(lint-free respirable cotton dust )(in textile mill waste house operations or in yarn manufacturing to dust from
"lower grade washed cotton"); 750 ug/m’ (lint-free respirable cotton dust)(in the textile processes known as

slashing and weaving)
11) Hx X

12)

o

w2 Hol=9 7E 231 71l A8
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REL

STEL

- CAS Elf E

AIBX|IZIFET7|(NIOSH REL E2 #7) ppm mg/m* ppm mo/m* | ST
oUZE= Al o-Dichlorobenzene 95-50-1 50 300
FHp-rzEs WA - 100467

540-59-0(sym)
12-t|E2 2083 1,2-Dichloroethylene -2(cis), 200 790
-5(trans)

OEE22R 20 2Er Dichloromonofluoromethane 75-43-4 10 40 skin
lgll=) - 569-61-9
o] ¢olslo|Erto|= Maleic anhydride 108-31-6 0.25 1
2-H EA o e Methyl Cellosolve® 109-86-4 0.1 0.3 skin
e gu| Ando]AAJold|o] | Methylene bisphenyl isocyanate 101-68-8 0.005 0.05 0020105 | 0.2(10%)
e e AE 2-Hexanone 501786 | 1(10A]7h | 4(10A]7D
LEEWEHAZEIA|= o -Methylcyclohexanone 583-60-8 50 230 75 345 skin
WA ER2 I Methylcyclohexanol
wEn-old A= Methyl (n-amyl) ketone 25639-42-3 50 235
e 47 Methyl Alcohol 110-43-0 100 465
HEogAE 2-Butanone 67-56-1 200 260 250 325 skin
HEo|AREAE Hexanone 7893-3 200 590 300 885
ug Zaaje]= Methyl chloride 108-10-1 50 205 7 300
HeEZ22 s Methyl chloroform 74-87-3 ot cadinogen
A Benzene 71-55-6 300 1900 potertid cainogen
Wiz 1Y Benzdine 71432 0.1 1 poertid cacinogn
13-Febc]all 1,3-butadiene 92-87-5 potertid cainogen
2-HEA ek 2-Butylethanol 106-99-0 potertl camdnogen
2-BE|ogte ofA|H|o|E 2-butoxyethanol acetate 111-76-2 5 24 skin
1-HEdae n-Butyl alcohol 112-07-2 5 33
2-HEolT o sec-Butyl alcohol 71-36-3 50 150 skin
HZ2nIZg - 78-92-2 150 455
2HE R IZg2at - 106-94-5
HEsHE Methyl Bromide 75263
A slERA Carbon Tetrachloride 74-839 potertil cardrogen
AETIE SHIE Stoddard solvent 56-23-5 2(608) | 12,6(60) potertil cadinogen
g Styrene 8052-41-3 350 1800
Al Z2 A= Cydohexanone 100-42-5 50 215 100 425
A E2A s Cydohexanol 108-94-1 25 100 skin
A Z23AF Cydlohexane 108930 50 200 skin
AlZ2 A Cydlohexene 110-82-7 300 1050
opde (ofu|wHlA)T} 71 527 | Aniline (and homologs) 110-83-8 300 1015
oM EYEHY Acetonitrile 62-53-3 et cairgen
oL E Acetone 75-05-8 20 34
OFHEAL 2-o EAlo)E 2-Fthoxyethyl acetate 67-64-1 250 590
O EUT|3| = Acetaldehyde 111-159 0.5 2.7 skin
ol YZUEY Acrylonitrile 75-07-0 potentil cadinogen
ol Yol = Acrylamide 107-13-1 1 10 skin | potertia cardincgn
2-o| Ao ek 2-Ethoxyethanol 79-06-1 0.03 skin | potertl cadnogen
ogd = Ethylene glycol 110-80-5 0.5 1.8 skin
ogd Zg]= tYEHO|E | Ethylene glycol dinitrate 107-21-1 0.5 1.8 skin
ogdd ZEl& tyEFo|E 628-96-6 0.1 skin
ojgldo|l Ethyleneimine 151-56-4 C2 16.2 potertid cainogen
ojddl FE=Zslo|=d Ethylene chlorohydrin 107-07-3 C1 3 skin
of el uilAl Ethyl benzene 100-41-4 100 435 125 545
ofeoladyolE Ethyl acrylate 140-88-5 potertil cadinogen
2,30 ZA- - L2 Glycidol 556-52-5 25 75
oy Zzzslol=g] Epichlorohydrin 106-89-8 potertl cadinogen
aal vl Chlmdbbers (5 e | o 001 potd asc
Qo - 2465-27-2
20cs uE Methyl Todide 74-88-4 2 10 poiertid cardinogen
O|AHE 47 Isobutyl Alcohol 78-83-1 50 150
ojaopd 42 Isoamyl alcohol (primary) 123-51-3 100 360 125 450
O|ALZHUT S Isopropyl Alcohol 67-63-0 400 980 500 1225
ol dslol Ethylene dichloride 107-06-2 1 4 2 8 poterti cadinogen
o|&sleka Carbon Disulfide 75-15-0 1 3 10 30 skin
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_ ol HE e REL STEL I opy
AIBX|IZIFET7|(NIOSH REL E2 #7) ppm mg/m* ppm mg/m* | ST
ZAF 21| E Aol Methyl Cellosolve® acetate 110-49-6 0.1 0.5 skin
ZAo] 4ol n-Amyl acetate 628637 100 525 potential carcinogen
g2 Coal tar pitch volatiles 65996-93-2 0.1
= 1319-77-3
2% ) (mixture),
o-Cresol 23 10
m-Cresol 2.3 10
p-Cresol 2.3 10
1330-20.7 -
248 (Xylene) ; gglx Y 100 435 150 655
o-Xylene 100 435 150 055
m-Xylene 100 435 150 055
p-Xylene 100 435 150 055
Z229E yE og =2 Chloromethyl Methyl Ether 107-30-2 potential carcinogen
bis-Z 2 2| Hofg| 2 bis-Chloromethyl ether 542-88-1 potential carcinogen
22 2HA Chlorobenzene 108-90-7 d
glgul-S Turpentine 8006-64-2 100 560
1122 Ee}2a 2ojet 1,122 Tetrachloroethane 79345 1 7 skin | Pocrtil i
H Egslo|E2 75k Tetrahydrofuran 109-99-9 200 590 250 735
=24 Toluene 108-83-3 100 375 150 560
EZal-24-t]o] AAJOFO]E | Toluene-2 4-diisocyanate 584-84-9 potential carcinogen
g 26 ol AelE |- 91087
EfZ2Z20e Chloroform 67-66-3 2 9.78 potential carcinogen
L2 ERgR s 1,1,2 Trichloroethane 79-00-5 10 4 skin p@e“"‘ﬂ?’“@eﬂ
EfZ2Zogd Trichloroethylene 79-01-6 polentil Emrmm
123-EZ2222a2% 1,2,3-Trichloropropane 96-18-4 10 60 skin | potential carcinogen
HEZ2ogddl Tetrachloroethylene 127-18-4 potential carcinogen
|5 (Phenol) Phenol 108-95-2 5,CBABE | 19, C AN skin
Hel 22 2w Pentachlorophenol 87-86-5 0.5 skin
a5 = Formaldehyde 50-00-0 006, COI5E potential carcinogen
HElZ 20| @ 2HE 8 -Propiolactone 57-57-8 potential carcinogen
oEE mEafUEY - CBHA(CN)2
m-Phthalodinitrile 626-17-5 5
zegofslo|Egtol= Phthalic anhydride 85-44-9 1 6
pili=] Pyridine 110-86-1 5 15
A=) Hydrazine 302-01-2 | COBRAITY | CO0RAIZD potential carcinogen
bl t]o]AAJoF|o]E | Hexamethylene diisocyanate 822:06-0 0.005 0.035 | CO0I0ED) | C 0140108
SAL (n-3lAb) n-Hexane 110-54-3 50 180
et (n-3Eh n-Heptane 142-82-5 85 350 | C 440155 | € 1800(15%)
ShAkc g Dimethyl sulfate 77-78-1 0.1 0.5 skin | potential carcinogen
3= F|= (14 3| =EAMIAD | Hydroquinone 123-319 C 2(15%)
T (B, & 9 nAE) Copper (dusts and mists, as Cu) | 7440-50-8 1
Copper fume (as Cu) 1317-38-0 0.1
(DI 1 IRkE < -
H(Lead S Eompound%) Tetramethyl lead (as Pb) 75741 0.075 skin
Tetraethyl lead (as Pb) 78-00-2 0.075 skin
YAzt 71 3eHE Nickel metal and other < o
(ﬁckel and Tts compounds) compounds (as Ni) 7440020 B 0.015 potentl cainogen
Nickel carbonyl 13463-39-3 0,001 0.007 potential carcinogen
Manganese compounds and =
fume (as Mn) 7439965 1 3
s Manganese cyclopentadienyl )
P M B R m%arbonyly(as%{n) 24 12079-65-1 0.1 skin
(Manganese and Its Compounds) -
Manganese tetroxide (as Mn) 1317-35-7
Methyl cyclopentadienyl . )
g cabony] (s vy | 12108133 0.2 skin
Zinc stearate 557-05-1 10(totl), 15(resp)
SHEA) A
Atstoted (3D Zinc oxide 1314-13-2 7(1@3,(%)(1].1) 10
#
Zinc chloride fume 7646-85-7 1 2
ote] 2yl 1 3SHE Antimony 7440-36-0 0.05
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FaliIxt H REL STEL o wo
= 5 CAS =1 HiolM
HEX|EHET|(NIOSH REL F& H#7)) ppm mg/ m* ppm mg/m* | &7
F=ujsat 7 BHE Aluminum 7429905 128251‘)1)) ’
4911 Tetraethyl lead (as Pb) 78-00-2 0,075 skin
QABMIGE (21 L B | Vanadium s 131621 0.05(15%)
Methyl iodide 74-88-4 2 10 skin | potential carcinogen
= (Iodi
£2= (lodide) Todine 7553-560-2 co.1 1
ZM3} 1 27|3leHE Tin 7440-31-5 2
(Tin and Its compounds) Tin(IV) oxide (as Sn) 18282-10-5 2
A2 FET} I B Zirconium compounds (as 7r) 7440-67-7 5 10
Jemi 7 skae Cadm%um dust (as Cd) 7440-43-9 potennalamnogm
Cadmium fume (as Cd) 1306-19-0 potential carcinogen
_ Gobalt metal dust and fume (as Co) 7440-48-4 0,05
IWE (B3 9 B
Cobalt hydrocarbonyl (as Co) 16842-03-8 0.1
. Chromium metal 7440-47-3 0.5
=k
S i 18540299
g2dy) I sHE Tungsten 7440-33-7 5 10
HzAb Acetic anhydride 108-24-7 C5 20
Bl Hydrogen fluoride 060303 | HS | 20E)
ARISIIEE Sodium cyanide (as CN) 143-39-9 (le_‘jz) C 5(155)
INSE =2 Potassium cyanide (as CN) 151-50-8 (C1:S4-t.r'—7 C 5(158)
Al Hydrogen chloride 7647-01-0 C5 C7
Ry Nitric acid 7697-37-2 2 5 4 10
EZ 2 2o EAL Trichloroacetic acid 76-03-9 7
SFAL Sulfuric acid 7664939 1
B4 Fluorine 7782-41-4 0.1 0.2
HE Bromine 772695-6 0.1 0.7 0.3 2
Arstoddl Fthylene oxide 75-21-8 é?l(l)’-.:',_c) 0(11% EC_ ) ? potential carcinogen
A Asie] A Arsine 7784-42-1 312;\;_.%2 potential carcinogen
Aokl Hydrogen cyanide 7490-8 47 5 skin
O}SFAL A Sulfur dioxide 7446-09-5 2 5 5 13
A Chlorine TIR2S05 | 5jsm | L4505E
E Ozone 10028-15-6 C0.1 0.2
o] Aks}A] A Nitrogen dioxide 10102-44-0 1 1.8
BIPALI AP Nitric oxide 10102439 2 30
AALSlERA Carbon monoxide 630-08-0 35, C 200 | 40, C 229
EAA Phosgene 75-44-5 0. }’BC_‘?_()) 210 %licl?—()) 8
A Phosphine 7803-51-2 0.3 0.4 1 1
3ol s Hydrogen sulfide 7783-004 | C10(10&) | C 15(10%)
fazzuxdy 1 9 3 3-Dichlorcbenzidine (and its salts) | 91-94-1 potential carinogen
Qtul-upzglollyl 1 o @ Naphthylamine 134-32-7 potential carcinogen
A ofd - 13530-65-9
QEEEUT} 1 o o Tolicline 19957 | GO potetel cainogen
toAldat 1 o o-Dianisidine 119-904 potentia ccnm'nogm
HHgy 1 sstE Baylium & baylum carpounds Gs Be) | 7440-41-7 0.0005 potential cardnogen
PN =T T Avsenic (noganic conpounds, a5 A9 | 7440382 | (L
a2 JHEE Chromium metal 7440-47-3 0.5 c
3y FERE 1] Coal tar pitch volatiles 65996-93-2 1 potential carcinogen
33t yg - 16812547
Asted Vinyl chloride 75-01-4 potential carcinogen
Wiz Eg|Eagc : 98.07.7
A - 12001-29-5 potential carcinogen
Q9 nAE: FEA Oil mist (mineral) 8012-95-1 5 10
SEEY
BEA B Silica, crystalline (as respirable dust) am:iﬁri);ous 0.6
crystalline silica 0.05 potential carcinogen
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8. Ul=r ACGIH & 7|&%

SSHRIRE HA CAS TWA3 STELa = bS]
Z2g7| AT 7|(ACGIH) (mg/m®) (mg/m?) He
7Hsd Gasoline 86290-81-5 300p13) 500p 1990
ZEglaoys| s Glutaraldehyde 111308 C 0.05p 1998
g -U=zgoply} 1 o B -Naphthylamine 91-59-8 1979
UEZZIAH Nitroglycerin (NG) 55-63-0 0.05p o 1980
YEZmg Nitromethane 75-52-5 20p 1997
UEZHA Nitrobenzene 98-95-3 1p o 1992
pYEZoldd p-Nitroaniline 100-01-6 3 o 1992
pUEZSZ2WA p-Nitrochlorobenzene 100-00-5 0.1p o | 1985
fUEZER Dinitrotoluene 25321-14-6 0.2 o | 1993
gegopddl Dimethylaniline 121-69-7 Sp 10p o | 199
pe]] ot ol 24l : : : :
NN-tjH| oy Eofu| = N,N-Dimethyl acetamide 127-19-5 10 o 1990
tyEZSolu|= Dimethylformamide 68-12-2 10p o 1979
4,4 -tjoln| =33 t] 22 2r|g|det | 44 -Methylene bis (2-chloroaniline) (MBOCA) 101-14-4 0.01p o | 1991
togdl Egjolyl Diethylene triamine 111-40-0 1p o 1985
tjoEoH = Ethyl ether (Diethyl ether) 60-29-7 400p 500p 1966
14-T]- Ak 1 4-Dioxane (Diethylene dioxide) 123-91-1 20p o 1996
to|aREAE Diisobutylketone (2,6-Dimethyl-4-heptanone) 108-83-8 25p 1979
tZ=2 2ot Dichloromethane (Methylene chloride) 75-09-2 50p 1997
o-t|Z= 2 Al o-Dichlorobenzene (1,2-Dichlorobenzene) 95-50-1 25p S0p 1990
Fp-tZEE WA p-Dichlorobenzene 106-46-7 10p 1990
12-tjZ22 20 gd 1,2-Dichloroethylene, symrisomer (Acetylene dichloride) 540-59-0 200p 1990
OE22R - Z2 0 2Et Dichlorofluoromethane 75434 10p 1977
upAER - 632-995 - -
o] dsfol=lo|= Maleic anhydride 108-31-6 0.01 2010
2-H| EA o ek 2-Methoxyethanol (EGME) 109-86-4 0.1p o | 2005
wE ] Ando|sAlold[o] E Methylene bisphenyl isocyanate (MDI) 101-68-8 000.5p 1985
HE n-HE AE Methyl n-butyl ketone (2-Hexanone) 591-78-6 Sp 10p o 1995
Q2 EHEHA|ZZINA = o-Methylcyclohexanone 583-00-8 50p 75p o | 1970
HgAZ2dA s Methylcyclohexanol 25039-42-3 50p 2005
HE-n-opy A= Methyl n-amyl ketone (2-Heptanone) 110430 50p 1978
e 47 Methanol (Methyl alcohol) 67-56-1 200p 250p o 2008
e e = Methyl ethyl ketone (MEK; 2-Butanone) 78-93-3 200p 300p 1992
HEo|AREAE Methyl isobutyl ketone (Hexone) 108-10-1 20p 75p 2009
HE Z2gfol= Methyl chloride 74-87-3 50p 100p o 1992
HESZ22xE Methyl chloroform (1,1,1-Trichloroethane) 71-55-6 350p 450p 1992
A Benzene 71-43-2 0.5p 25p o | 199
WA 1 A Benzidine 92875 o | 197
1,3-Felc]adl 1,3-Butadiene 106-99-0 2p 1994
2HE 2| ofErS 2-Butoxyethanol (EGBE) 111762 20p 199
2-HEX|o|ELE- olA|H|O|E 2-Butoxyethyl acetate (EGBEA) 112-07-2 20p 2000
1-REae n-Butanol (n-Butyl alcohol) 71-36-3 20p 1998
2-HEtT o sec-Butano (sec-Butyl alcohol) 78922 100p 2001
- HERn I 1-Bromopropane 106-94-5 0.1p 2011
2HEHIZT - - - -
HEsE Methyl bromide 74-83-9 1p o 1994
AtdsiebA Carbon tetrachloride (Tetrachloromethane) 56-23-5 Sp 10p o | 1990
AETIE SHIE Stoddard solvent 8052-41-3 100p 1980
AEld Styrene, monomer (Phenylethylene; Vinyl benzene) 100-42-5 20p 40p 1996
A S22 A= Cyclohexanone 108-94-1 20p S0p o | 199
Al Z 2= Cyclohexanol 108-93-0 S0p o 1979
Al EZ2 sk Cyclohexane 110-82-7 100p 1964
AZ2 A Cyclohexene 110-83-8 300p 1964
opd (opnledlz) I} 11 FEA| Aniline 62533 2p o | 1979
O EYUEH Acetonitrile 75-05-8 20p o 1905
SIS/ Acetone 67-64-1 200p 500p 2011
OFN|EAL 2-of EA]0)El 2-Fthoxyethyl acetate (EGEFA) 111-159 5p o 1981
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IR B CAS TWA STEL | = | 8
Z=gy| 2R 7|(ACGIH) (mg/m®) | (mg/m?) =
O EY |3 = Acetaldehyde 75-07-0 C25p 2011
olFYZUEY Acrylonitrile (Vinyl cyanide) 107-13-1 2p o 1997
o7 ol = Acrylamide 79-06-1 0.03 o 1905
2-o] EA]ofEFL- 2-Ethoxyethanol (EGEE) 110-80-5 5p o 1981
ogd = Ethylene glycol 107-21-1 C100 1992
ogddl 2= yyEYolE Ethylene glycol dinitrate (EGDN) 628-96-6 0.05p 1980
ooyl Ethyleneimine 151-56-4 0.05p 0.1p 2008
ogddZzzslo|=dg Ethylene chlorohydrin (2-Chloroethanol) 107-07-3 Clp 1985
ol wil A Ethyl benzene 100-41-4 20p 2010
ogoladyo|E Ethyl acrylate (Acrylic acid ethyl ester) 140-88-5 5p 15p 1986
23-0|ZA- TR Glycidol (2,3-Epoxy-1-propanol) 550-52-5 2p 1993
o Ez2slol=d Epichlorohydrin (1-Chloro-2,3-epoxypropane) 106-89-8 0.5p o | 1994
25} g Ckﬂoioch:phenyl (42% chlon:ne) 53469219 1 42% 1979
Chlorodiphenyl (54% chlorine) 11097-69-1 | 0.5  54% 1990
X il - - -
fecs) oy Methyl iodide 74-88-4 2p o | 1978
o|AHE 47 Isobutanol(Isobutyl alcohol) 78-83-1 50p 1973
ojaopd 42 Isoamyl alcohol 123-51-3 100p 125p 1990
o|lAZE LTS 2-Propanol (Isopropanol; Isopropyl alcohol) 67-03-0 200p 400p 2001
o|dzteldal Ethylene dichloride (1,2-Dichloroethane) 107-06-2 10p 1977
o|&sleka Carbon disulfide 75-15-0 1p o 2005
ZAR-H| EA]oE 2-Methoxyethyl acetate (EGMEA) 110-49-6 0.1p o 2005
ZAbo] Aol 1-Pentyl acetate (n-Amyl acetate) 628637 50p 100p 1997
Zgl2 Coal tar pitch volatiles 65996-93-2 0.2 1984
1319-77-3;
ELES Cresol, all isomers 19023_43%2, 20 o | 2009
106-44-5
1330-20-7;
A Xylene (0, m & p isomers) 1905;}378—637, 100p 150p 1992
106-42-3
gz q2 dd= Vomochioreimany e o CHOrOmEEMERE 107302 1979
bis-ZZ2Zu|gojg 2 bis(Chloromethyl) ether 542-88-1 0.001p 1979
ZZ22HA Chlorobenzene (Monochlorobenzene) 108-90-7 10p 1988
S GRS Turpentine 8006-64-2 20p 2001
1,122-H EE 22 ofgt 1,1,2,2-Tetrachloroethane (Acetylene etrachloride) 79-34-5 1p 1995
H Eglslo|c 2k Tetrahydrofuran 109-99-9 50p 100p 2002
E2a Toluene (Toluol) 108-88-3 20p 2006
E2424-T]o| AR oR][0] E Toluene-2,4-diisocyanate (TDI) 584-84-9 0.001p 0.003p o 1992
E2dl26-t]o] Aol 0| E Toluene-2,6-diisocyanate 91-08-7 0.001p 0.003p o 1992
EZZZ2HE Chloroform (Trichloromethane) 67-66-3 10p 1990
L12-Eg 222 oet 1,1,2-Trichloroethane 79-00-5 10p o | 1992
EfEZ2Zogd Trichloroethylene 79-01-6 10p 25p 2006
123-EB| 222227 1,2,3-Trichloropropane 96-18-4 10p o 1992
HEZ 2o gl Tetrachloroethylene (Perchloroethylene) 127-18-4 25p 100p 1990
= Phenol 108-95-2 5p 1992
Hel 22 28s Pentachlorophenol 87-86-5 0.5 1992
ZE2ogs|= Formaldehyde 50-00-0 C03p 1987
HjEL 2 u] o gtE B -Propiolactone 57-57-8 0.5p 1992
Q=28 IERTYEY o-Phthalodinitrile 91-15-6 1 2011
setelolsto] Cato] T Phthalic anhydride 85449 1p 1992
pilEi=l Pyridine 110-86-1 1p 1992
[p=t=l] Hydrazine 302-01-2 0.01p o 1988
A e tjo]AAloh|o|E Hexamethylene diisocyanate 822-06-0 0.005p 1985
AL (n-3Ab n-Hexane 110-54-3 50p o 1996
e} (n-3leh) Heptane, all isomers (n-Heptane) 142-82-5 400p 500p 1979
shabt)uel Dimethyl sulfate 77-78-1 0.1p o | 198
S| =2 = Hydroquinone (Dihydroxybenzene) 123-31-9 1 2007
13) ppm
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ol IR FE

cAS TWA STEL | ppa | 7HE
T
Z=gy| 2R 7|(ACGIH) (mg/mf) | (mg/m") H=
So) (B, & 0 ulaE) Copper 7440-50-8 Fume 0:2 1990
Copper 7440-50-8  |Duss and s 1 1990
s Lead inorganic ompounds 7439-92-1 0.05 1991
ot 1 3=
o (D LS Lead chromate 7758976 0.012 1990
Flemental 7440-02-0 15 1996
AT 7 s Soluble inorganic compounds (NOS) 7440-02-0 0.1 1996
Insoluble inorganic compounds (NOS) 7440-02-0 0.2 1996
Nickel subsulfide 12035-72-2 0.1 1996
_ Manganese 7439965 0.2 2011
u]—Z_]——v 71 3}
i L S inorganic compounds 7439965 0,02 2011
Zinc chloride fume 7646-85-7 1 2 1992
13530-65-9;
Alslole] (E7) Zinc chromates 11103-86-9; 0,01 1992
37300-23-5
Zinc oxide 1314-13-2 2 10 2001
A (F 2 #1D) Tron oxide (Fe203) 1309-37-1 5 2005
PP : : :
Mercury Alkyl compounds 7439-97-6 0.01 0.03 1992
o9t 1 RME Mercury Aryl compounds 7439-97-6 01 1991
Mercury Elemental and inorganic forms 7439-97-6 0.025 o 1991
ote| 23} 1 3RHE Antimony and compounds, 7440-36-0 0.5 1979
A2 11 IRHE Aluminum and compounds 7429-90-5 1 2007
49171 Tetraethyl lead 78-00-2 0.1 o 1992
QAN E Vanadium pentoxide 1314-62-1 0.05 2008
foc Todine 7553-56-2 0.01p 0.1p 2007
Todides 7553-56-2 0.01p 2007
Tin Metal 7440-31-5 2 1992
A3 1 2)sksHE Tin Oxide and inorganic compounds, except tin hydride| — 7440-31-5 2 1992
Tin Organic compounds 7440-31-5 0.1 0.2 o 1992
A2 3757} 1 3P Zirconium 7440-67-7 5 10 1992
. Cadmium 7440-43-9 0.01 1990
FleRI} 1 s '
g 1 St compounds, as Cd 7440-43-9 0,002 1990
Cobalt and inorganic compounds, as C 7440-48-4 0,02 1993
IYE (B4 9 B Cobalt carbonyl 10210-68-1 0.1 1980
Cobalt hydro carbonyl 16842-03-8 0.1 1980
Chromium,and inorganic compounds, 7440-47-3
a2 7 se Metal and Cr 1l compounds 7440-47-3 O_S— o 1991
Water-soluble Cr VI compounds 7440-47-3 0.05 1991
Insoluble Cr VI compounds 7440-47-3 0,01 1991
Tungsten 7440-33-7 1979
o Ea | e o Metal and insoluble compounds 7440-33-7 5 10 1979
Soluble compounds 7440-33-7 1 3 1979
A Acetic anhydride 108-24-7 1p 3p 2010
E3lpa Hydrogen fluoride 7604-39-3 0.5p C2p o | 2004
ARSI ER Sodium cyanide 143-33-9 cs 1991
INSlxade=2 Potassium cyanide 151-50-8 [ 1991
sl Hydrogen chloride 7647-01-0 C2p 2000
ZIAL Nitric acid 7697-37-2 2p 4p 1992
EZ| S22 oA EAL Trichloroacetic acid 76-03-9 1p 1992
Ak Sulfuric acid 7664-93-9 0.2 2000
4 Fluorine 7782-41-4 1p 2p 1970
BE Bromine 7726956 0.1p 0.2p 1991
Alsto| e Ethylene oxide 75-21-8 1p 1990
Abpagia] A Arsine T784-42-1 0.005p 2006
AloFSRas Hydrogen cyanide 74-90-8 C 47p o | 1991
OFSFAL A Sulfur dioxide 7446-09-5 0.25p 2008
e Chlorine 7782-50-5 0.5p 1p 1986




wolieiAt 33 oAS TWA | STEL | | K
Zegy| H2=E7|(ACGIH) (mg/m®) | (mg/m?) =L
Ozone 10028-15-6 1995
Heavy work 10028-15-6 0.05p 1995
L Moderate work 10028-15-6 0.08p 1995
Light work 10028-15-6 0.10p 1995
Heavy, moderate, orl ight work loads (2hours) 10028-15-6 0.20p 1995
o] Aks}& A Nitrogen dioxide 10102-44-0 0.2p 2011
SR A Nitric oxide 10102-43-9 25p 1992
QAla}EkA Carbon monoxide 630-08-0 25p 1989
ZAA Phosgene (Carbonyl chloride) 75445 0.1p 1992
Ay Phosphine 7803-51-2 0.3p 1p 1992
Solpis Hydrogen sulfide 7783-00-4 1p 5p 2009
tZ22xdy 1 4 3,3-Dichlorobenzidine 91-94-1 o 1990
s lofulat 1 : : : :
=24 o} Zinc chromates 13530-65-9 0,01 1992
e e Ediay o-Tolidine (3,3-Dimethylbenzidine) 119-93-7 o | 1992
clopAlET 1 ¢ : : : :
HEEY 1 3gHE Beryllium and compounds 7440-41-7 0,00005 o 2008
H4 9 1 27 3skE Arsenic and inorganic compounds 7440-38-2 0.01 1990
a2 JHEE Chromite ore processing (Chromate) - 0.05 1991
by ZEE 9% Coal tar pitch volatiles 65996-93-2 0.2 1984
3t Uz : : - :
Jsp)d Vinyl chloride (Chloroethylene) 75-01-4 1p 1997
HZEDS2ZE Benzotrichloride 98-07-7 C0.1p o 1994
A Asbestos 1332-21-4 0.1 f/cc 1994
Mineral oil, excluding metal working fluids 8012-95-1
29 uAE: BEA Pure highly and severely refined 5 2009
Poorly and mildly refined - 2009
TEH A (Grain Dust) Grain dust (oat, wheat, barley) 4 1985
FEA EA (Mineral mist) - - - -
™ EX] (Cotton Dust) Cotton dust, raw, untreated 0.1 2009
Wood dusts 2009
& B2 (Wood Dust) Western red cedar 0.5 2009
All other species 1 2009

TRofielxid izt ™

[
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Q7| 8p0rE —
| 79 (Gasoline) ]

1. 32|0f
3 E E(petrol), 3-G(motor oil, motor fuel), W&l (benzin), HE}FAT] ] (motor spirits), 7]——/'\— o et
5= (gasoline-ethanol mixture), 7}A2-10% o §H2-(gasohol-10% ethanol), 7}A}&(gasahol), ¢SS 3

e
535 NSF7FEU('N" grade gasoline with alcohol)

- CAS No 8006619 XA 2l A -

C2Y HEM PR VA AR dARA SRS WA
g2 Xt 2f H & 0.70-0.80°
= = & 905C~954C" Z = & o073 20T
=Yg 34 S 71 & 3047684 (37.8C)

2l 3 F 40-~70TC’ Z et A -
g ol = Zof A FAN d3g, oHE, FREEE, WAl &35 .

-7 EBb CaCl2 sigtEde Aol & 4T HEAol A7) wiEel F71 ol oE oy
gol ot =4o] T A% WIS "kl 3] F w2 Z%Olﬁ}i HAEI F/4d0]
Vg EE ARAY] AE ©@hkeao] RS o STIRI S0l o] Sl HlAle]
7P A7 .

Zx{ : the Merk index, °ACGIH, *HSDB

o,
>,
i
it
ot
>
n
Jﬂ

24 59 EgE 2 249, WA, RS Fogo] Ei, A2, o
g oERS Fego] Wk A ARl Wi A=me glARh w2 RS THAAL Rlof Bl
A 2 S Ao AYZEECTE aromatic hydrocarbons-S aliphatic hydrocarbons 2T} I S4=7} t
Ak QaIFt ool 71wl F700] ke E S u glote] delo|A siEwlo] AEE I
COAL s oA AR AR 7E Bao] o) HhAbEE?

ApsFEo] wlol 4 P&

1

it
RIS
1o

o @



3L, 270-900 ppm FEOA &= A
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L oaTEol U, BEUReIM FA7E Sl UM FRElel WAD 13- Retriel 4R
o] Bof It AL Tefste] FHEAS A Fe oA FpsAel 9t BY, B2 BRI,

SHH(A- g5 5, 2013) TWA : 300 ppm (900 mg/m’) STEL : 500 ppm (1,500 mg/m?®)
u|=H(TLV; ACGIH, 2011) TWA : 300 ppm (900 mg/m?) STEL : 500 ppm (1,500 mg/m’)
712849 2A - v A= A= UEUA| e oA A3

u|=-(PEL; OSHA, 2012) TWA : - STEL : -

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

L HASHOEL, 2012) TWA : - STEL : -

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

Q] E(OFL; JSOH, 2012) TWA : - STEL : -

AHE(ACL; EATE=FA], 2012)  TWA : 100 ppm (300 mg/m’) STEL : -

A=A B AR 2011) TWA : - STEL : -

[=]
=200, O 1

OrA MAIEA IEZIRE 7|E 24 S0| el L&Az |RE AdiRich
I

RE Hes MHEO'LIEP (¥ACGIHE= 2011 &, T=te= 2011E Ehs FoiELct)

(2) AETA =UEH: 7 g

8. &nEs
1) TARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man. Vol 45 (1989)
2) ATSDR; Toxicological Profile (1995) Available : http://www.atsdr,cdc, gov/

3)

4)
5)

6)

7)
8)

9)

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

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

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

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

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

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,



L7139t E-2 ]

SFEL2YY5]|= (Glutaraldehyde)

1. 32/0f

A A0 a8 4gM), 1,2-t] 32 2932 2 3(1,3-diformylpropane), =5 El2 (glutaral), S FEF=2AF
T} &6 3] = (glutaric dialdehyde), & EF&(glutarol), 1,5-HEFH & (1,5-pentanedial), 1,5-#H %] -2
(1,5-pentanedione), 3ZEIEJo} A SFEFZUH|3}o] =(potentiated acid glutaraldehyde), =FE| & H|slo|=

(glutyraldehyde)

2. =8| - sty &

- CAS No 111-30-8 - BRI 9 FAL GHAO,

B A A Ago]n] WAL x|+ 0,04 ppmo|th”

B2 OXF 2 100,11 - H] = 1.11 o)

= = ®4eC -8 = ™ 187-189T (760 mmHg)

0.0152 mmHg (50% =88 207),

.= 7 ol o= ‘41) = 7 of
S 7 Y 3 < | 0.0012 mmHg (2% T8N, 20C)"
ol 3 A §IZG0% and 2% soluton)” - E g & Al -

-2 8 = ek, WA, ofEHE, Bof gajie] Uk’

=5 : ®the Merk index, "ACGIH, °“HSDB

gl AEA W AFA0 SN, 27 mAA, $RA), T

H
=
2 BERY, W FEA|, PE PRA, AR TG Z/5 AR A2A, 7FER] FEA

A W A% BA, XA BE A5 AH 2 B3E AR T4

*FT 0 A SREEYHEIE S HEA IRE oF 5u, EZ|A 30~50% FTE AL,
QU] FApel A SECIA OF 12w, BAlOA 336 B AT A Aol gt o1z mw
& A8 AT ATold IRHEUUsss Yukd ARE Fuis ZelAw,
S| 3 1608 SIY 2SS FASASLL 3ot R BN

e A} ¢ FEH HYAFEL o]AlSlERA(CO2)0] 91, LT E 23 Ax(aldehyde dehydrogenase)7} 7}
22402 o Asteiaz Bk ALY.

< HiA g HERY]  FE ARNA FUSFAR Al 10-30A]%F, R =X A] 20-100A17Fe 2 HjE AZE

0
N
w

2|5t



o] 71 AL T} AFslr] Wl Aow Yz}
6. X H7|E AL
1) 84 79
=3 9RE ATk, 557 FAE Uehdth Aol A TS UEd 5 9l FEE 03
ppmO|iL, 0.2 ppm ©]&}] Fmol|lA T} Bo] ATFAto] WHEHIY, 0,05 ppm FE ol A x
A= %“01 BREHALY, FREEYY S| =rt 23tE AFAS JuHoR upl & THA e} of
AArEo 2 s,
(2) T A7F 9%
1) Z8717: 2Fe2dyss 480 mEEo] AYA Mo HuEm, WA A Al A}
SHL 2 FRE2AY = Golo] EH 7hEALA v WA EA o] WAIEHATY Y.
2) mEalst: Freadss g APHor wi PHoR =i AYAtold HEA
gRgo] RuEYy, FRE2YE s BRgRA oy wB 7R HE4 7RYe B
B T FARGEEAL, HAAIAY, B0, 2ol A & deA gy,
3) HIAMA|: ZRe=AdE =] =& © WY BEAS tgt dFelal zdgAtot 7]
e HaE|A] gkt
4) 7IEt: H7)%s AAk] AHEEE npeATAS AEEY] 5 A FREELYE =0 kY
o] Aol WSttt FRE=YY S| =7t 2T WAH LEAS AT i WA A4
T AAGgo] WA,
(3) T
FEI} Aol WerEdR 79 b F (ARC © -, ACGIH : Ad)

7. = EI|1E

1) 715 =&7I%

S (-8 -FH 2013)
]=H(TLV : ACGIH, 2011)
7]%‘*"*4 <A

d

|

L

fl

u]=+(PEL; OSHA, 2012)
u]=H(REL; NIOSH, 2012)
6 93HOEL, 2012)

= Q(DFG, 2012)

19973 TLV-C 0.05 meE A=
B, 2 wRo} o] ATAbo] HilEg)
T 387) 24 HIeA WS o Z1ES AR WMol dedl e Aol ¥
27] Bkgol disfiA= &3] BasiFA] X3t

STEL : -
Ceiling : 0.05 ppm (0.2 mg/m’) STEL : -
A5 ALEA 0.1 ppm 0[5k} FEoA
3 dow 0.01 ~0.34 ppmo] =% 2Feix}

Ceiling : 0.05 ppm (0.2 mg/m°)

2 (ACGIH) H

TWA : - STEL : -
Ceiling : 0.2 ppm (0.8 mg/m’) STEL
TWA : - STEL
MAK : 0.05 ppm (0.21 mg/m’) PL : -




o] =(OEL; JSOH, 2012) Ceiling : 0,03 ppm STEL : -

QJE(ACL;, T =24, 2012) TWA : - STEL : -

A= (AFS| E AR 2011) TWA : - STEL : 0.1 ppm (0.42 mg/m’) (C)
* d

2y da=d DREA JIe d 59 dE= EVIEERIRE Yt

oo EHre RAPETZQILICH (XACGIHE= 20113 T TZts = 20113 TH2 AosiisLict)

(2) AESTH BUHY : A= ¢S

8. 1=

1

2)

3)

4)

5)

6)
7)

8)

9)

10)

11)

12)

13)

ror

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

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

St Clair MB, Gross EA, Morgan KT. Pathology and cell proliferation induced by intra-nasal instillation of
aldehydes in the rat: comparison of glutaraldehyde and formaldehyde, Toxicol Pathol, 1990;18(3):353-61,
Tkaczuk M, et al, Occupational exposures to glutaraldehyde in South Australia, J Occup Health
Safetyt.-Aust. N.Z. 1993:9(3)237-243,

Di Prima T, De Pasquale R, Nigro M, Contact dermatitis from glutaraldehyde, Contact Dermatitis, 1988
Sep;19(3):219-20.
Perera PM et al; Clin Toxicol (Phila) 46 (9): 858-60 (2008).

Corrado OJ, Osman J, Davies RJ. Asthma and rhinitis after exposure to glutaraldehyde in endoscopy
units, Hum Toxicol, 1986 Sep;5(5):325-8.
Jachuck §J, Bound CL, Steel J, Blain PG. Occupational hazard in hospital staff exposed to 2 per cent
glutaraldehyde in an endoscopy unit, J Soc Occup Med, 1989 Summer;39(2):69-71.

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

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

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.

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

Teta et al., Abscence of sensitization and cancer increases among glutaraldehyde workers. Toxic
Substances Mechan, 1995;14:293-305.
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9 7|3eHE -3
L B —U="oH (B —Naphthylamine) ]

1. 32|0f

2-ofu] =t} & Al (2-aminonaphthalene), 2-U X & olul(2-naphthalamine), 2-U X & o}yl
(2-naphthalenamine), H|E-U22 9 o}l (beta-naphthylamine), 6-U3 & o}q1(6-naphthylamine), 2-UZ g o}l
™ A E}E=(2-naphthylamine  mustard), 2-0}9| U328 (2-aminonaphthalene), I{AE AEM ol 7] B(fast

scarlet base B), BNA

2. =8| - sfetd 4

CAS No 91-5938 BT cnm, (LT
Do gl A B 52 Aaje] AFolrh” E WA vk

2 X 2 14318 - H = 1.061 (98°C)

= = A 1m-13c’ B = H 306C”

=7 U g 495 Z 7] ¢ 256x10" mHg (25C)°
o & H - - I

2 8 = =ALE &I oE o] &4 Uk’

Zx : ®the Merk index, ACGIH, °HSDB

=2, 159 FASHA|, 2-AsyEolHl(2-chloronaphthylamine) A& (A= ARE-o] FA] & o]

e

AN

L tshA|el Ar o] okeha SIS, 2-F e ol (2-chloronaphthylamine) ©f A4

B4 Ay 55712 44 seEn

HAF » ARSI S $8iA 2-amino-l-naphtol2 A=W, tiALE = IFollA A7l SIHAF =
219l bis (2-amino-1-naphthyl) phosphate”} 733t WS 71X 1 Q= Aoz dHA 3] )

Hj A T AFARE O] 70~8000 AHO R 20~30%= tH oz wjdE

7] AR Sl
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Al
O 34 2723
s ol 7hue A4FFAo] e & U3 WEA WRgE 2o & .
(2) T A
1) Bl A7 |7

1960t HlERFzE oty Az A SAFE 2lxolq waere] WAL, IARCE Thol
A72 AEsto] M}z Lolnle 7ol H A werEAz AQsYe”, Ta)m AEI)L 16
d Awolr,

Y = ohuAlel S/} ShelEth W2w 34| 1 oo waelel WAl i
9 glot BEA ozt 109 o4he] 7S shAth (ARC 1 (F3), ACGH : AD

S (I8 FH 2013) TWA : - STEL : -

u|=H(TLV; ACGIH, 2011) TWA : - STEL : -

7|2 A QIEA o] ElE Sdol7] fiiel =E57]EE AR AXSHA] g
u|=(PEL; OSHA, 2012) TWA : - STEL : -

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

S-H AFHOEL, 2012) TWA : - STEL : -

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

< E(OFL; jSOH 2012) TWA : - STEL : -

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

U= AR 2011) TWA : - STEL : -

*

2 A=Y TREA, Ve g5 S8 Es =EVIEEeRE HustgU

[
*HE HEs ZAEEQLICE (KACGIHE 2011 T, EZt=s 2011 HE FUSIASLICE)

*

(2) QBT BUHY: AR 9

M

8.

ral

i)

1

1) International Labour Office, Encyclopaedia of Occupational Health and Safety, 4th edition, Volumes 1-4
1998. Geneva, Switzerland: International Labour Office. p.104 (1989)
2) Sheftel, V.O, Indirect Food Additives and Polymers, Migration and Toxicology, Lewis Publishers, Boca

0
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Raton, FL, p. 616 (2000)

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

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

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

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

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



L YEZZE A= (Nitroglycerin)

1. 32/0f

QA H(angine), &9FA A T}E (blasting gelatin), ZW-G-(blasting oil), UEZ Z&|A|E(nitroglycerol),
ZYAH Eg]&AKglycerol trinitrate), AF&AF 1,23-E8]-& (1,2,3-propanetritrinitrate), Wo|EZZ8 A
(nitroglycerine), U EZZ 2| Z(nitroglycol), W3} A2}l (blasting gelatin), U EZ-ATH(nitro-span), 1,2,3-3
ZHEYE, EZAK1,23-propanetriol, trinitrate), S A|E E 2] & AKglyceryl trinitrate), Y E Ex(nitrol),
YEZFH(nitroglyn), A2 AAHglyceryl nitrate), S A|E2] AAt E g o AH(nitric acid triester of
glycerol), Eg|}o|E &2 28| A H(trinitroglycerin), 22 HE &2 E @] & AKpropanetriol trinitrate)

C 3 H s N 3 O o
= o OZN\
CAS No 55630 . BXAl gl JRAl o
oZN/O\)\/O\No2
2OF ol thA ohsbaio] ohast WAL o7 L= oA oA
= A F 227,09 H] = 159310C)
= = A 11C’ Z = ™M (QsrolA =y
S 71 Y & 2010 mHg 0T) .= 7] @b 000026 mmHg (20T)°
ol 3 H 2stc” - 2 gb S5t A
g ol = FZof i1, ofAlE, oEH =, WA 59 7]%11]9} s3tET)”
=X : ®the Merk index, "ACGIH, “HSDB

Zof, tho|Unto]= 9 mErto|= Zop (P 2o tUEdol=et BYE), WAE A=A

cholUnto]= A& W EopAx, Sathel Eokix, AAFE A2A A% BA
5. &4 % A}

G W, my gEoR 44 Feur,

COlA s ZholA B BReElea whgstol leral i, BReIA A sleralEs, s
FQ YAHEL glyceryl mononitrate, 1,2-glyceryl dinitrate®} 1,3-glyceryl dinitrate 5-©|T} o]|&

dinitrate’= glycerol¥} o|Alslet AR ZEH o dAEy.

SO AR FRFRUSSE ] AMT BEoR Wy

M) B MRS 1 3Reln], AEEA WblE s0Relty)

I
N
©

2713kt



H 42", 0.04 ppme] =EFH AAAA TG B
Aoz Az, MBHos waEE YE22e
o ozl A Th mEE 1 Tl WA
th Bo R =E2EW AGHY T4 BT S . ngFow 24 g YERIYAULS
H83 474 H|THeE o] oA 158 o]l ATl 82 @HCheyne-stokes B-8)o] HHAIEL T,
22 ol dulols ARl AUZT AREAY BuHAf
L 0,18~0.24 ppmo] QY. YEZZE|N o] AAS S Jo|= 7]
T 7H Az AZED v ARe AdAEe] HAE st =ES
WASHE Ules WUEROR AT HTAN, APUEoI4T AT, EAL o
Jolu Frk 717 Fol A wEE ) WSS AgEEololr”.
2 v Es|mIFEudZo] WA = gl
0.3mg©] 1, sodium nitrate®] 1008 &7} Ao}’ AFFES 200 mgo]
o
o

=@ # 3Hrebound vasoconstriction) = Q13+ A _TLG“E.?:]’O]L]- AT AN uff

f
Ny
é
Y
o
2 5
=
i
[

ofy
4
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EN
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N ol

me g wr M N oeforlo
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Mo 19

717k wER T wxle] A 4 e,

w5k

)

1o
do
jud)
tlo
olN
N
>
N
rlr
AN
2
=
o)
>
rlr

g YAt o)A wF AU 717 AUBA L
S A, e g ol wEE HehEo) AdAesl AEe] Fok At atel

FEI Aol wetEdE E o |
(IARC : - , ACGIH : - )

SHH(1-8 5 2013) TWA : 0.05 ppm (0.5 mg/m®) STEL : -

0] =H(TLV; ACGIH, 2011) TWA : 0.05 ppm (0.5 mg/m’) STEL : -

7124 Y A @ o T dUASHE Hadele w2 A5l

1] =H(PEL; OSHA, 2012) Ceiling : 0.2 ppm (2 mg/m’) STEL : -

1] =H(REL; NIOSH, 2012) TWA : - STEL : 0.1 ppm

A ATHOEL, 2012) TWA : 0.01 ppm (0.095 mg/m’)  STEL : 0,02 ppm (0.19 mg/m")




8.

= (DFG, 2012) MAK : 0,01 ppm (0,094 mg/n’ PL : -

9] E(OEL; JSOH, 2012) Ceiling : 0.05 ppm (0.46 mg/m®)  STEL : -

AQE(ACL TA-FA], 2012) TWA : - STEL : -

k= (A15] AR, 2011) TWA : 0.03 ppm (0.3 mg/m?) STEL : 0.1 ppm (1 mg/m’)
RN MAIEY OEAE J|e U4E 5o ME= &V IEH2|RE FOHRL o

‘U' —_
OE EHEe RAMAEQILICH (%ACGIHE 20113 IF HIZt== 20118 T R osiiaLch)

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

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

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

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

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

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

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

8) Lange RL, Reid MS, Tresch DD, Keelan MH, Bernhard VM, Coolidge G. Nonatheromatous ischemic heart
disease following withdrawal from chronic industrial nitroglycerin  exposure. Circulation. 1972
Oct;46(4):6606-78,

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

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

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

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

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

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

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

16) Reeve GR, Bloom TF, Rinsky AR et al., Cardiovascular disease among nitroglycerin workers, Am, J.

Epidemiol, 1983;118:418,

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

cause among a cohort of nitroglycerin workers, unpublished. U.S. National institute for occupational and

safety and health, Cincinnati, OH.
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L YEZue (Nitromethane)

Lol E 272 E (nitrocarbol)

2. 22| 3f5Hx M

- CAS No 75525

_E

Hu

AP E‘:I "_I'L—jl(—A—! CH3NO,

or
4
HaE— Nt

AN

(o]

- 2Y S EM A R Ao, Tkl

'801:14-1

M7F dk Ay

o] &= 3.5 ppmolc}”

2 X 2 61.0401 ppm=2.50 mg/nr)’ H 5 1.1322025T, B=1)"
= = H 25T # = F w2t
=792 211 (7= 5 71 & 27.8 mHg 0T
ol 3 A 405C(EHAE)BTOENTAE Z gt 5t A 313R7.3% AFShe3n”
2 & £ B kon] 43 offE, opE, gz Eol|s, o4&, Azl it}

Z% : °the Merk index, "ACGIH, “HSDB

SR Ast pAksl shkE B 22 2419 A, 84, S 3, AREAICER), el
U

B UERHE B4
2 gaun, FBe Av
P TAL  BEAROIA tol e}
CulA RN 2

Rx, W] ojat ARE Mgt Usmuelne we} gawe

xgot

Hlatol = b,

olA QIzte] mgolA AEE UL}
0] E(nitrite) 2}

mlo

4>



(2 WY AFIT

1) ZRIP: Qzkelq UEzbge] EduIziEzs dog)
grzol Uege] g 8 2hexjel 4 WEs| IR Z0

2) Zi=d| . YERyetun go] v =3 A 7F B4o] Qi)

3) Az YEZnge] wE2 w24 AR} gep.

) SEI7: FEAHNA 983t 745 ppmo]l =EE HZHo| TH AL,

5) 7|E =A oA 745 ppmoll 87HY Bt =EE NS o A BAVE Frlskar, dF 3t

El: &
A s 2E(T4)0] 7HAatee)”.

[o R N1
(3) &

ZE2AS o)A drelAdo] B aE el
(IARC : 2B, ACGIH : A3)

1) 715 =&71%

(185 2013) TWA : 20 ppm (50 mg/m’) STEL : -

"] =(TLV; ACGIH, 2011) TWA : 20 ppm (50 mg/m’) STEL : -

7|28 Y 2A  sEAA AL SF7IAC e ¥FE €Y 5 S A== S
0] =(PEL; OSHA, 2012) TWA : 100m (125 /m’) STEL : -

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

£ ISHOEL, 2012) TWA : - STEL : -

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

< E(OFL; jSOH 2012) TWA : - STEL : -

AH(ACL; S5, 2012)  TWA : - STEL : -

A= AFE AR 2011) TWA : 20 ppm (51 mg/m’) STEL : -

*

Gy, MAEN MEAN, J|E A% SO Yt LE7|FFeIES AmsRU

B RE HEE RAMEEQILICH ($ACGIHE 2011E T Hi2te= 2011 s 2 O5HELICTH)

FIH

(2) AESTH BUHY : A= ¢S

M

8.

rar

i)

1

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

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

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

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

0
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Nitrogen and Phosphorus Solvents, Amsterdam-New York-Oxford: Elsevier, p. 386 (1990)

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

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

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



[ YEZ A (Nitrobenzene)

1. 2o
Y E 24l Z(nitrobenzol), B]2HF S(oil of mirbane), IZHE--(oil of bitter almonds), WA-L}o|ER
(benzene, nitro-), W|ZHFS] A A|E(essence of mirbane), T ZHF 7| E(mirbane oil), Uo|EZHZ

(nitrobenzol), Yo|EZMA, B A|(nitrobenzene, liquid)

2. =2| - sty ¥

. CAS No 98953 - EX CeHsNO, %"“@

=
o
;

HT

mor gl i DR gEkao] o h O] oiFlojm of=r Z+o WAj7E Wl WAl = 0.018
o[ 4 0.005 ppmo|tt,
S B2 X 12311199 m=0.53 mg/m’)’ - H] £ 1.205 150)"
e =X 570 - #2 = A 210.9T(760 mHg)
= 7| Y B 425 = 7| 9 0.284 mmHg (25C)"
c ol & A ssUdHA qu T7CONE” - Z g Bt Al skeh 1.8%°
8 3 = Zof ozt =1, oYAdTe, WA, oME, ofHZ, 2o x| Hir}”

Zx] : ®the Merk index, "ACGIH, *HSDB

3. wuE W 8x

—_

old® A|X, Cellulose ethers®] 84|, <Y EHA A=, Benzidine, Azobenzene A|Z, ©]AA|old|o]
E, AlzA, vl e, oM Eotu| =gl 3+

. T2 LEEE= 33

%—7] '(EL/KC‘] /\] —%‘—Z_}_— /‘\_]_-%i /\]——9— O]—ua Cellulose ethers./] —Q—Xﬂ, -_)1,\—316]' x‘ﬂ, Benzidine, AZOanZGl’lCX‘”

£, o|RAJotH|o|E, A|l2A|, 5 Alx 5

S B, AT NRR BRE 5 9ou, 1 ppm SRS YERNA eEHw of 25 g
Eaw , 1% 132 9RE gagn

A} : Als) zhe J}a} UERHEE fatei, 9880 opdedos thatedry,

<ujd st U E \1i u}et-ofu] e 0] vtos oot

A7) o 200l

0
W
O
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1) 5748 A48

F4 =32 Ao vEFEIRNdTo] AL 5 Y.
(2) W AFIF

1) =714

AGA W =22 AlF WERIZUIZT] BuFe, 40 ppmsEe] /1Y T =EH
ZEA FolA FHI HPEFE Dozl Aol Utk 36 ppmol A 391 F 2] FEN WSS
doRi WEs Rl fFRIR =) A4S 9 Sl £ 7F AEH A,

T wER AT 7E 2Afo] WA 4 k. ARRiE A e YEZuA] 1971Y B9t k&
AL wf zH HHet EF )% 424 oAbl wEE AT
3) Al
A2 W wE2 i, AL, vhe] 5o A B4 S0 Hugd”
4) =, O, H|Z, eI=
HE24 wRgol Rugly, wi e dA o’
(3) A
FEAFNA WeHdo] B E Q. (ARC : 2B, ACGIH : A3)
7. ==&
) 715 =571%
B85 2013) TWA : 1 ppm (5 mg/m’) STEL : -
"] =(TLV; ACGIH, 2011) TWA : 1 ppm (5 mg/m’) STEL : -
714 A  HEEIENESS a3t T 5 s A2 AT
1| =-(PEL; OSHA, 2012) TWA : 1 ppm (5 mg/m’) STEL : -
u|=H(REL; NIOSH, 2012) TWA : 1 ppm (5 mg/m’) STEL : -
S ASHOEL, 2012) TWA : 0.21 ppm (1 mg/m’) STEL : -
E=A(DFG, 2012) MAK : - PL : -
&l E(OEL; JSOH, 2012) TWA : 1 ppm (5 mg/m’) STEL : -
Q] H(ACL; *gl:%—*gj, 2012) TWA : - STEL : -
AHTAS E AR 2011) TWA : 0.2 ppm (1 mg/n) STEL : 1 ppm (5.1 mg/m’)
LYY, MAISY, DA, V= U 5o HEs LE7|IEEeHE HuHiELUD
*OE Fne RAPEAZQILICE (¥ACGIH= 20113 T T2tc= 20118 TS A 0aIH&LIC))
56 | ZERXIAZZICH MEXE KB RHQIKHH Z4ZEok



(2) AEsA mE

x| o = x4 Al d=si=] Hl -
B = —
° LEX|S -
BEI(ACGIH, 1994) 2] = r _ ZEr ZZ, HEOAH Lo
oo N _ *1%;(')‘ —GE:]/D—,iP/] 1.5% rﬂ—o = ] ]*1 ﬁ‘/]
A% WES =R ¢ 2AAE7 Al A 3
Fuld 52 ¥ Aol
BAT(DFG, 1993) = 3
_ ’ A7 w2 B 100 ug/4
2% olual B I E 5
Wo =B EJFE}-H_EEﬁﬂlé‘— Aoz A 1.5~5 mg/l |37 F % 5 mg/mwd o A
g5 WEZEN 54 1.5 g/100g | A

8.

InEE

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

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

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

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

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

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

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

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

9) Chemical Industry Institute of Toxicology: A chronic inhalation toxicity study of nitrobenzene in B6C3F1

mice, Mischer 344 rats and Sprague-Dawley (CD) rats, Unpublished report. CIIT, Research Triangle Park,
NC (1993)
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—YEzopdal
(p—ot = JEZHA, p—Nitroaniline)

. 320

1-o}a] ie-4-1 E 2 Wl Al(1-amino-4-nitrobenzene), 4-U E &0} #(4-nitroaniline), ©oFd & p-Lpo| E Z(aniline,
p-nitro), p-©}a|i=1fo] E 2 HlAl(p-aminonitrobenzene), 4-4+0] E 2 ¥l Al 0}H1 (4-nitrobenzenamine), p-Uo|E
299 ol (p-nitrophenylamine), PNA, 1< H = 2G F7|(fast red 2G base), 114 Y= GG 7| (fast
red GG base)

. =8| gekE g2

O
>
w
z
o

—_
(e
@
(=
—_
&
W
1=
g
B
1z

ST

o "%

- 2O W Mle] WA ARAoln] ofzk =B A2l Sk grmuol WAL Wtk

2 X ZF 13812 H| = 1.442 200)

= = M 1485¢" z = A 3xL3C

=7 YU 5 477 .= 7] @ 0.00015 torr (20C)°
o & H ﬁiﬁ;%ﬁw%ﬂ)’ O = a gy

-8 dl & Bo) mow, Wug, ek, H 2, opHE, FRRuE, BRdd| i

=X : the Merk index, °ACGIH, °HSDB

G EY, ARE g,
A} 2 Z2AF A ZF A 2-amino-5-nitrophenol 2 T AREI T,
: EEAF oA tjAbE|o] Aol A 4-phenylenediamine & 2-amino-5-nitrophenolo] A&t
A4 W1 oF 1710,



S
H
mJ)
N
N,
of
e

o [¢]

UEROId® BeHE FAShEA wEE AUAlH FE Syl HUHUY, 1 F HaTo|
SIS 3 ol Bl WS ARtk B o5 FMBI TE, /W, SR, BERUL
523kt

B AFY 5 AT, A% 4L 4o & k)

= o
FEAYAA WA (EEE, ESF)o] HAEQlry. (ARC @ -, ACGIH : A4)

7. ==&
) 715 =571%

(1T 5 2013) TWA : 3 mg/m’ STEL : -

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

7|24 2A - HERIENNTESS 4o7|A & A== A

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

0| =L(REL; NIOSH, 2012) TWA : 3 mg/m’ STEL : -

£ HHASHOEL, 2012) TWA : - STEL : -

£ A(DFG, 2012) MAK : - PL : -

2 E(OFEL; JSOH, 2012) TWA : 3 mg/m’ STEL : -

A E(ACL, TAI=FA], 2012) TWA : - STEL : -

AHE=A R AR 2011) TWA : 1 ppm (5.7 mg/m’) STEL : 3 ppm (17 mg/m’)

el MAl=Y DEAA 7IE FAESIESEel X*EL i§7| HelHE "é.ﬂtlf =L CF

(2) A=A BUETY

X|®& : BEI(ACGIH, 1994) =X Al MESHH LEX|4 H T

o] L zlo] % 5 > = =

S PEERE A9 F EE Y F2 A Y HEvE 42 w5y, g
M0l 1.5% o] A F

0
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i)

1

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 (1960).

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 BO6C3F1 Mice (inhalation studies). NTP TR 461:DHHS(NIH) Pub No,
92-3149. NTP, Research triangle park, NC (1992)



L p —UEZZZZHIA (p —Nitrochlorobenzene)

1. 32|0f

4-Z 2 21}o] E 2 Al (4-chloronitrobenzene), Iteh-2 2 Z1}0| E 2 ¥ Al (p-chloronitrobenzene), 1-22 &
-4-1}-0] E 2 Wl Al (1-chloro-4-nitrobenzene),  4-U+o| E 222 2 Wl Al (4-nitrochlorobenzene), P-L}o]|EZHd
o 3}-E(p-nitrophenyl chloride), PNCB

2. =2| -2ty g3

- CAS No 100-00-5 - BRI RAL L CHLCL(NO,) 3'—@—
DQF Ol HA b Ao, SEE WA} drt”
2 Xt 2F 15756 (1 ppm = 6.44 mg/m*)” - H] = 152
= = A s-s4C” B = FH o240
= 7| U & 544c - & 71 ¢ 015 mHg 30C)°
ol 3t A 127C(RHAE) S Z oSt -
o = =(0.003 g/100 ml, 20C)3} A7 Lol oFstA| mom ofg =, o|3tgha,
8 M = s otmeo) gas meo

Zx : ®the Merk index, ACGIH, °HSDB

i Ll

3. el 9 8x

A=, ot YERIRE2WA, I58A|%, F2HK(parathion 5) A&

4, F2 LEE= 3T

dEAzEd, vt HERSERHAA RS, LFAlE, FoF A=

=

of

%

)

111:>b
P
)
o
l
T
f
oy
P
i}
s
32
2 &

e AL 1 F82 A £ YARKEES nitrochlorophenol @] glucuronide / sulfate EEHE3} nitrobenzene 2]
N-acetylcysteine 3 $HE0|T}  aminochlorophenol, N-acetylated aminochlorophenol®} para-chloroaniline
o) A2 + ov], YneT} FaAEoo] SHL TANL S A

cHj A FEEIE) AYoA FF2 FojH pitrochlorobenzened} o] 3 o] tjAMEo] 72417 Yo

7o) g8 A A=A,

e Ht7+7] : past phase®} slow phase®] WH7}7]

6. ¥X 718 AT

rr

747k 2,793} 1479 o]

0
=

2|5t



1) 34 A4
= TR S dod 4 i, Hi, = 7Y AFGSAN gYE7] i YS 4o
AT, @717 mER o], FE, 3FEW, B3 AT, £F, 25, @715, 2 % 9
A A o) AF, b ol A, WAAl A, A™, E47 WA THsAdo] ey
(2) ¥ 1739
1) =74
wiot 5E B3 FpEo] MERIRUEZT S dod & kY YERZR WA oF F
E ZAFo ofddo] o3t 25 Hrl AFWAY T Wiert 21, FA4o Arx A
2) ety
FEAHCA W@ UF, FFPo] BIHITh (ARC @ 3, ACGIH : AY)
7. = E=7|&
o 71% =271E
S (-8 =FH 2013) TWA : 0.1 ppm (0.6 mg/m’) STEL : -
u]=(TLV; ACGIH, 2011) TWA : 0.1 ppm (0.6 mg/m") STEL : -
7|28 2A HEFHIENESTS A3 ¢ S AR G
u]=H(PEL; OSHA, 2012) TWA : - STEL : -
1] =H(REL; NIOSH, 2012) TWA : - STEL : -
£ HASHOEL, 2012) TWA : - STEL : -
= A(DFG, 2012) MAK : - PL : -
&1 E(OEL; JSOH, 2012) TWA : 0.1 ppm (0.64 mg/m’) STEL : -
AR (ACL;, TAL==A], 2012) TWA : 0.6 mg/m’ STEL : -
Y= (A E AR 2011) TWA : 1 mg/m’ STEL : 3 ppm
et MASY DEZE Ve 2 5o YEs EV(|IEEHRE FIHELCH
RE HxE ZAPEZQILICE (%ACCGIHE 2011E T T2te= 2011 TS AnsiELct)

(2) =3 EYEF
< HERZZ

—L._—Ei geh(u] B0l 2| l:%?qﬁ%‘)-
62 | ZEXIAZZEICE ARXE XE3HE

2F(BEI; ACGIH, 1999)2&

= A T Ee T= A AN AR 15%E 7
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3)
4)

5)

6)

7)

8)

9)

0
rar

i)

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

Bray ET, James SP, Thorpe WV. The metabolism of the monochloronitrobenzenes in the rabbit, Biochem
J. 1956564:38-44.

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

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

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

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

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

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

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

or derivatives for long-term toxicity or carcinogenecity. J Environ Pathol Toxicol, 1978; 2:325-356.
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[ )Y EZ EZ4 (Dinitrotoluene)

S2/0]

Y E 2 E2-Z(dinitrotoluol), 24 HHEZEZAQR4ATUYEZEZA, 24-dinitrotoluene), A €l T
Uo|E & (benzene, methyldinitro-), W€ t]yo]EZ-EFl(methyldinitrotoluene), TjUo|E 2 d g

(dinitrophenylmethane)

2. =8| -3ty 4

- CAS No 25321-14-6

0
=
p
i
1z

o o
C7H6NZO \N - woiit
o W

20F 9 WAl ] A A olE, S6of WA ol
g oap g [PLD PRSIy 5 132 (@3 15234 (10)
= = ® si0¢” S B = H® 3000004 2w
=79z 627 - & 71 ¢ 0018 mHg 20C)"

ol 3 A 206.67C (L AE" - 2 gt 5t 7

8 of = ¢33 o= Bof thgt §sfHt”

Eb gt AlstA|el FEshd Eo| vl Fkith, A4ad g A= d4kskera
GE7IA0 Z7)7F BT 6719 o] A7} ik’
Zx : °the Merk index, "ACGIH, *HSDB

m¥ N
rlo

. T2 ERE 3T

ZHLE-o] YA A] ZAF ME 2 A(cellulose nitrate)
2

AL A T sere] a3, ok

Gley 27 992 5800 0RE B SoE 4 AU
} : 7FoflA] dinitrobenzyl alcohol® TiAFE]o] glucuronic acide} (EFHEITH tirlE & 35
WA E hAHES AU A|oFo] aminonitrobenzyl®] FEfZ AT} aminobenzyl alcoholQJ 2

SHEA BEAZ AR FQ AHELS 24 DNBAR ABlA HEHTh 3L
& F7A B4S N = A

o]
7UL_/;:/\



e A ey,

7=
o] AAA FAo] RuE ).

o

qo| BASE 2ol

1}

=

3}

=
=

HUERER] =

Avia gEow WA
v =)

Z|Al :

4

=

=&

R

1)

2) MAZ|A
3) AEEA
4) Z2ieteA|

5) A& :

o

H|Z

"
o
wr

—_—

STEL :
STEL :
STEL :
STEL :
STEL :
PL :

STEL :
STEL :
STEL :

: 2B, ACGIH : A3)

9] 1.5%

4
=
B

Al

1.5 mg/m’
1.5 mg/m’

4 A

TWA * 0.2 mg/m’
-1 o

TWA : 0.2 mg/m’
TWA * 0.2 mg/m’
TWA :

TWA :
TWA
TWA
TWA :
= X

=<

(7, "m)o] HIE ey, (JARC

g
shsiet.

X
=54, 2012)

Z

e
o
4

=
UNE:2

7=

=
ZH(TLV; ACGIH, 2011)
Z|124Ae A HEZZRESS 23

(AL LEEH 2013)
AL T2 A

u]=~(REL; NIOSH, 2012)
L HASHOEL, 2012)
ATHERS]E AR, 2011)

L= (DFG, 2012)
Q] ¥ (OEL; JSOH, 2012)

0] =H(PEL; OSHA, 2012)
BEI(ACGIH, 2005):

2 H(ACL;

(3) oA
(2) BB mUE

@ 7% =

7.

(3 =t B



8. 1=

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

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, J Occup Med. 1986 Sep;28(9):811-0.

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. 85-10%NTIS Pub No. PB-86-105-913. U.S. National Technical
Information Service, Springfield VA (1985)
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S712E-10

L tjudold (o}u]it]W&Al, Dimethylaniline)

2|0

o) o & o} 1] 1= ¥l Al (dimehtylaminobenzene), N N-T] | € o}'d #1(N N-dimethylaniline), 24-C]HEold &
(2,4-dimethylaniline), N ,N-T] ¥ € | d o} ¥1(N,N-dimethylphenylamine), T/H| g % o}%l(dimethyl
phenylamine), T| W& o}u]| =¥ & (dimethylaminobenzene),  ©}u|k=T}lo| | & ¥l &l (aminodimethylbenzene),
N,N-t}o] ¥ E-(aniline, N,N-dimethyl-), HlIAo}H], (t}o|u| & o}u] i) HI A ((dimethylamino) benzene), Tho]d|
gold 2 (dimethylaniline), DMA, N-#|dt}o] o & o}l (n-phenyldimethylamine), N-tho]H€-otd 2
(N-dimethyl-aniline), N,N-t}o]H| & ¥l Al o} 71 (N N-dimethylbenzeneamine), N,N-T}o|H| € o} n| =il Al
(N,N-dimethylaminobenzene), ¥ 249l & NL 63/10(versneller NL 63/10)

2. 22| 351x N

- CAS No 121-69-7

U
1=
o
B

CsHiiN

2OF 30 L T W) AAe] 4 olRloln ofulah ugk E6o) WAk v’
2 R ¥ 12118 - £ 095 (20C5)"

= o= A 2457 B = ™ 192.8C(760 mHg)"

= 7Y 5 4717 (B7)=1)" -3 71 & 1 mHgold} 0T

62.78°C(%_‘ﬁﬂ/bh:ﬂ)‘,) Do st A ) 19"

76.67°C (3=

sl £ = B4 o5, 43I, JEE, 22 Ao =5

-7 EBb ARE ARSI DeE HESHH Eol yal Fdwith A4 o wie AAekE(obd |
5T daslebs o gErpaol 277} g

Zx] : °the Merk index, "ACGIH, “HSDB

el
fon
o

oo
fu
H
o
(=,
2
::l
i}

f

(o]
~N

I
=N
Q3

2713kt



5. &7 3 CHA}
N -~ ERE VI ER T T
« A} ZFo| A Neoxidation ¥]©], 4-aminophenol, 4-dimethylaminophenol@ tjAFE T} >

RS IS
SN AR QS

: A7t B o ale] WASALL, A=
T 5 Aty AoIA QMRS 50 mg/kg o2 HuE et

1) ZE7|A

ofd g} o] WES| I 2HIESo] A 4 glow HESHIRNS Yo7|= 4L ofd®l
B|s}o] oFsir},
2) ZHE=HA|
FEAYNA 175 ol4o] BRuEgy,
(3) A
FEAF A WA, o] RIE T (IARC : 3, ACGIH : A4)
7. = EI|E
o 715 =271+
S8 =55 2013) TWA : 5 ppm (25 mg/m’) STEL : 10 ppm (50 mg/m®)
u]=H(TLV; ACGIH, 2011) TWA : 5 ppm (25 mg/m’) STEL : 10 ppm (50 mg/m’)
7|1EAA Y A HMEEZENESS A3 & 5 e A== Foth
0] =H(PEL; OSHA, 2012) TWA : 5 ppm (25 mg/m’) STEL : -
0] =H(REL; NIOSH, 2012) TWA : 5 ppm (25 mg/m) STEL : 10 ppm (50 mg/mr’)
S H ASHOEL, 2012) TWA : - STEL : -
= Q)(DFG, 2012) MAK : 5 ppm (25 mg/m’) PL : -
Q] (OFL; JSOH, 2012) TWA : 5 ppm (25 mg/m’) STEL : -
AW (ACL, TA-TA, 2012)  TWA : - STEL : -
A= (A H A, 2011) TWA : 5 ppm (25 mg/m’) STEL : 10 ppm (50 mg/m®)

: C LREE, 7IE g2 59 2 =57 |158e3E YUt
* DE HEE RAMEAZQILICH ($ACCIHE 2011 T T2tes 2011E e A0stRaLch)
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(2) AE3A nUEH : 48 g

8.

0
o

"__'l_—E-

1

1) Beard RR, Jokinen MP, Hiles R. Prechronic studies of N,N-dimethylaniline administered to Fischer 344
Rats and B6C3F1 mices, Mice ] 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: US 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 —td|eolu] ol A
(p —Dimethylaminoazobenzene)

p_

1. S2/0f

HE Zbutter yellow), N,N-T]H|E-4-0}u] o} Z W A (N N-dimethyl-4-aminoazobenzene), N,N-T]H|E-4
(H o} x)-l Al o} 9l (N,N-dimethyl-4(phenylazo)-benzenamine), N,N-TJ W &-a}a}-g o}z ot d &
(N,N-dimethyl-p-phenylazoaniline), ™ €& (methyl yellow), Hl&o}z ] H| € o}'d & (benzeneazodimethyl
aniline), DAB

H.E W
- CAS No 60-11-7 . —E—Il‘ﬁ! I;]-J-_rL}_A—! Cy14H15Ng ;N -@uv @
H.C

. DO S E o] o] AgAolct”

2 X o2 22529 - HI S -
= = & 1m4i~17¢’ 2 s A -
=T = = 7] 2 0.0000003 mmHg
-1 SRS Z g st A -
2 df = g3 WA, o=, FREEELE T =kt

EPS

o

. ®the Merk index, "ACGIH, *HSDB

==

3. €dH A Ex

e o] e HMoE AgEgov WABAR oyue] o ol ASEA k),
S 2AIF, TABHA W] SelAoF E A4

zZole dAdolM F=ol FFe A= T AREEHIT Qo

.gz'\_;gcﬂ v = 7:1_‘rL/H_r] R %{sﬁi

’ T, 7o .=

—’Fe—’F At
O-

23] AL AH ohabEet,
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1) & O, HZ, QT 3t 3gollA ZgA}F oouell A HEA 15d Wyl BuE Yy’
=) (})iq_ﬁ).

(3) &

dokadel oalE o] AFHTIAL AMgo] FAEUT FEAG A o] FHE A (ARC :

2B, ACGIH : - )

1) 715 =&71%

Fr=r(Al- g5, 2013) TWA : - STEL : -
u]=H(TLV; ACGIH, 2011) TWA : - STEL : -
u|=(PEL; OSHA, 2012) TWA : - STEL : -
u]=-(REL; NIOSH, 2012) TWA : - STEL : -
£ H ASHOEL, 2012) TWA : - STEL : -
E=QJ(DFG, 2012) MAK : - PL : -

Q] ®(OEL; JSOH, 2012) TWA : - STEL : -
QA E(ACL;, A=A 2012) TWA : - STEL : -
AH=AFS] AR 2011) TWA : - STEL : -

BIOMA  AMAIEAM [EZHE J|E ZHA 50| My LE7|XX2|HEE UL o
e RE dEE iMLﬂE%MEf. (¥ACGIH= 2011 & mlte= 2011 Ee 2hustegLct)

(2) AESH BYHFY : A7 ¢S

8. HnE?

1) TIARC. 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)

0
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S71%gE—-12

N,N-tHgolN| Eo}u] = (N, N-Dimethylacetamide)

1. 32/0f

oA EALT) | D oln] = (acetic acid  dimethylamide), oFA|E W€ oln] =(acetyl dimethylamide), DMA
DMAC

o] CH,
/
- CAS No 127-195 XA JIRAL L CHNO };»;\
HyC CH;
DQF ol LAY FLAjo] olzjo|r] QFLii]o} Hl%fﬂ WA 7} oF7F d}” WA &2 47 ppmo]t}.”
2 xt 2k 8712 (1 ppm = 3.56 mg/nmt)’ H| = 0.9407)"
= = ® ¢ 2= A 163~165C (760 torr)’
=27 Y e 301 = 71 ¢ 1.5 mHg0T)"
- o & A 70, CONLAE) COEodb S A Blek 1.8%, AFSE 11.5%
-2 & & B2 UgEEslelE oA E, AE, oHE oﬂ 2 Aol
- 7| Et *}OE@E* , 11 gro] SR ASHESE i% A= ), 53] Hy JS5T di= 2o] Y
a1 Fdreit ‘j/]'———rrr, a8 2 uEAE AelA st
7 : °the Merk index, °ACGIH, °HSDB
3. B 2 2
SA, Zuf, H2E AAA|
4. T2 L=E= 24
ZetAE R FA| AMETA, HJIE AAA AHE-EH
5. & % CHAL
cZ5 mEE AR F4Ut = mEA ey Awe B §47t st

s AL - HuEotA|Eotu| == tHEste] ofs] RievE = Hmonomethyl derivatives) OFAE
ohulE FE7|R AEn,

« 1A fuEolA|Eolulo| =7 10 ppmo] T4E o] MMAC (N-monomethylacetamide) 2 AW O 2
eHAs] thAtE= Tl oF 30A7to] A™ty HHHoNEctm|E F7o T3 niR 5%
BRI A AAFE] 13.5% AFo A MMACE BiEE 1o, Z|71Q19] oo whal 30%74 &= MMAC
2 ujEEE 49E AU, ot Ectu| =] e Hrle wr T8 Tus A-HlA &
B MMACS] 902 AEIh Kennedy 59 Aol A 1 ppme] MMACS] 87| wE A] A
o A= 10 ppm®] MMAC®} A QIThal Hskqich o]2fdh A5 HobZ o 4¥ MMACE wE
oMl Eotuol = wge YA WAR T 4 Urke DA} ETp
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3457 ok DMAS E7| o Fojale Ao HEA Zuk IAlzp Yelgron oo 3
et 7o mE o] et Ao HUEQUE T8 AdoA i i 3RS H/E7]9 7
9 75,50 g/kg o & LERHTH?,

B opAlEote] o
Ao, of Azt eEat e

o &y IL2AA &, S5, AAREHEH, 32 A, T Aol AA
FAol AT,

2) A

2025 ppm ALOA A&ZHOR w=ZE DR Sdo] BT RuE ). =29 o
2 B ggroyt 2-10d AE A&HoR wEE 2R oA 7H7)S ol4te] HaE gt

3) = IOF, HIZ, 2=

2587 BFF OAIZE 288 ppmO| TH[HolA|Eotu|Eo| w2 oA 3 e A=k 7H|dirE 3k
Eolon, o] A4 AXELE FE FroA kEE U et gRzkgo] £ty miiel IR [
o] oAHE Al HEE oo} Fhrtal s},

4) 7|t

PARE FollA EFor FAEAS Al Hobs/do] UetuA F solrt Ao lAlgt Fel
A TER AT S Al 7E eSS dezlon AFEH VY, g o, A 7Y =
A 5 =
(3) A

Fed AboA] HHEERE 7 ¢ H (ARC : -, ACGIH : A4)

7. = E7|&
0 715 =271
S (TL T H 2013) TWA : 10 ppm (35 mg/m’) STEL : -
o] =L(TLV; ACGIH, 2011) TWA : 10 ppm (35 mg/m?’) STEL : -
71EAdA e 2A 7t AAEAE Has & = e AEE s
0| =L(PEL; OSHA, 2012) TWA : 10 ppm (35 mg/m’) STEL : -
1] =H(REL; NIOSH, 2012) TWA : 10 ppm (35 mg/m’) STEL : -
FH ATHOEL, 2012) TWA : 10 ppm (35 mg/m’) STEL : 20 ppm (72 mg/m’)
= A(DFG, 2012) MAK : 10 ppm (35 mg/m’) PL -
R7lstEE | 73



2] B(OFEL; JSOH, 2012) TWA : - STEL : -
AH(ACL, TA-ZA] 2012)  TWA : - STEL : -
ATd=A}3| = AR 2011) TWA : 10 ppm (35 mg/m’) STEL : 20 ppm (72 mg/m’)

(2)

*

et dAEN ODELE, J|= ZA 59 dEe= LEIVISYRHEE OHFLICH
OE EHr= RAMEZQILICH (XACGIH= 20113 T Ti2tc= 2011 e A nstiasLict)

BB B E

g B e
X|H:BEI(ACGIH, 1994) =5 A| == ulo
EEEX T
2W F 5 &4 30 mg/g ) i B
It 2= 2z HEo|AH, =9 A%
N-H 2ol Eotu| = 27 A EE R EIESS |50] =9] A

8.

1

2)

3)

4)

5)

6)

7)
8)

9)

0

rar

i)

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

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

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

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

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,

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

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

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

Thiersh JB. Effects of acetamides and Formamides on the rat litter in utero. J. Reprod. Fertil,

1962;4:219-220,



fYe ZFolu| =
(N,N-ty|gd£20}u]=  Dimethylformamide)

ZE 0] v g o}u] E(formdimethylamide), DMF, DMFA, N-3£ 2 W] o € o}4 (n-formyldimethylamine), T] H]
Zuju] E(dimethylformamide), NN-tjH€igtofato] = (n,n-dimethylmethanamide), 3ZZtiojHg
o9l (formyldimethylamine), DMF(0}a}0] =)(DMF (amide))

2. =8| - sty &

- CAS No 68122 SRl FAL L CHNO HEC\,..,/U\H
CH,
o a1 Ly A A %*%“?“94 AA|, Fmyorel mlg WAZE uw, HA A=
0.47-100 ppmo]t}.”

= X g 73.09 - H] = 0.944525C)"
= = ™ ¢ -2 = F 153C760 mHg)'
=z 71Uz 251 = 7] ¢ 2.7 tor 20C)
oI 3 H s77s(UHAED, TTOMAAE) - B g S A 37 F 2.2%-15.2% (vol %)
g of = = 293 gFEY 7] Ao # 55

=X : ®the Merk index, "ACGIH, °HSDB

3. YA 3 B
AN, A A dE, B4 A, 7EA SA|, Ma

. FE EERE 33

A, AmEs GG Az B, B4 Ak hA B4, Aa A B

5. 54 % A
g ARy A Ea B4 4
o TjA} : F2 Z7FO| A microsomal enzyme AlF2] Zg-o 2 thSu} o] BFHE T Fo AR

N-methylformamide©] t}”

I
~
W

2|5t



/

[
H-C-N

H

H
(Formamide)
= AP A7)

\

0O
>

/

I
/13 %

N-acethyl-6-(N-methylcarbamyl)cysteine
| 22 | N,N-Dimethylformamide®| CHA}ZFA

9"
H-C-N
H

N20 %
L

\
(N-Methylformamide)

]

=
=

0
)

>
A

i

=

(¢}

NHCOCH;s

N
CH:NHCO-SH,CHCOOH

CHj
/ (EHE)
otel o

CH:OH
)

=

\

(N,N-Dimethylformamide) (N-Methyl-N-hydroxymethyl-

I
> H-C-N
2~37F

formamide)

O
o

fu

=

=

]—E]—S)

o

(A=})

CH;
CHj3

Fek 8
2 ek ul

/
(05 %)

Y
k.

2
=

=
.

)
H-C-N
\

2

o 5
SOz HidE7| =

],

1) ZH=A|

= DMFe}

- v A

1) ¥4 4%

Iq‘lO)

(5

A} & 7% A TF 7]

AAA 7t Al A
2+

iAol ®aE gl

2]
A

RIgES

1) 2|
2) MZAA

CREb L

i

o
™
Sn

o

e AR 1027 F 197l A

bchs w7t

°

7}

=

Apof A a1gkerel 3

2]

71 8A =EEHE

o

T

=
L

(TIARC : 3, ACGIH : A4)

(3) A

9)\1_4_1/1).



B (18T H 2013) TWA : 10ppm (30 mg/m’) STEL : -

u]=H(TLV; ACGIH, 2011) TWA : 10ppm STEL : -

NEdRe 24

u|=(PEL; OSHA, 2012) TWA : 10ppm (30 mg/m’) STEL : -

1| =+(REL; NIOSH, 2012) TWA : 10ppm (30 mg/m’) STEL : -

S ASHOEL, 2012) TWA : Sppm (15 mg/m’) STEL : 10ppm (30 mg/m’)
= A(DFG, 2012) MAK : 5ppm (15 mg/m’) PL : -

Q] 2(OEL; JSOH, 2012) TWA : 10ppm (30 mg/m’) STEL : -

AH(ACL; A=A, 2012)  TWA : 10ppm STEL : -

AH= (XS] R AR, 2011) TWA : Sppm (15 mg/m?®) STEL : 10ppm (30 mg/m®)

*EIORM AMAI=M MEZIRE 7|2 2R 50| My= L&V || HE EodfELC
£ HEs RAEEQILICH (FACGIHE 201 T, WRHEE 201 TS A TaItLICE)

(2) BETH 2YEHF
- 0]=H(BEL; ACGIH, 19992 £7 A% AF gt 49 N-v| g EZEolu] = (N-Methylformamide; NMF)
015 mg/0

CERF nd A ¥ A

N
r°1'

H 2] N-Acetyl-S-(N-methylcarbamoyl) cysteine : 40 mg/{

Ml
rar

i)

1

1) Hamilton, A., and H. L. Hardy. Industrial Toxicology. 3rd ed. Acton, Mass.: Publishing Sciences Group,
c., 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
Now;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;19:602-600.

7) Chary S. Dimethylformamide: A cause of acute pancreatitis? Lancet 1974;2:350.

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_Z] 1 "FAI7ZH #]2008-13.(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: 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) IARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man, Vol 47,
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Q7|81%E-14

4,4-tjol| -3 -t EEECH et
(4,4-Diamino—3, 3—Dichloro—diphenyl—methane)

Solof

4 4-mw|FH B A2-F 2 Zold ) (4,4-Methylenebis(2-chloroaniline)), 4,4'-H € H B A2-Z 2 Z ¥l o}H])
(4,4'-methylenebis(2-chlorobenzenamine)), 3,3'-t] & & &-4,4'-t] o}n| = t] #| 4 1| €k(3,3'-dichloro-4 ,4'-
diaminodiphenylmethane), ¥]Z~6}%l(bisamine), T]-(4-0}1]x-3-2 2 & 9| ') ¥| EH(di-(4-amino-3-chlorophenyl)
methane); 4,42 -0 A (0-F 2 Zold H)(4,4'-methylene-bis(o-chloroaniline)); e}, Tl2}-H| & @l H] A (F-
2 2 2 old &) (para,para'-methylenebis(co-chloraniline)), 4,4'-T]o}n] -3 3'T] 2 2 & T] ¥ 'd ¥ €4 4'-diamino-
3,3'dichlorodiphenylmethane), g B A (L2 E-ZF 2 2 old #)(methylenebis(ortho-chloroaniline)), 4,4'-H|
g9 v AQR-ZZ20oFd H)(4,4'-methylene bis(2-chloroaniline)), 2,2'-T &2 24 4'-HEd tjofdd
(2,2'-dichloro-4,4'-methylene dianiline), MOCA, MBOCA, DACPM, C-MDA

2. =2| - sty d&

- CAS No 101144 - EXA Y TEAL CsHLCLN, H'NNH'
oo m g guesel 94y BAE ohs 0o WAt U J
2 Xt 2k 267.17 (1 ppm = 10,92 mg/m*)’ H = 1.44(4C)
= = & 100-109C" 2= H
S 79 E - = 7] ¢ 1x10’torr 250)°
o 8 A - =yt -
g o 5 WO IR gEel k3 SdgRsdud BRA ARADAE Sl

Zx{ : °the Merk index, °ACGIH, *HSDB

3 HFAH

al
. 20

=<

[0

ol

=

o zAlopo| ES FHaah

= o ALl ThaA, EelpE" B oollFA] AT ThaA] Al Al AL
S

O{N

ol&AloMO|ES TSt THAY ThaA|, Eledd B oFA AT kA AR 54

5. 4 U A}

P FE e ARl YA YR ol WA Fhue) 3718 5o 54 4



s AL : EZ|QF Q7 HEo A 7F] Co-A dependent N-acetyltransferaseo] tslo] thaA 7|2z 2+
g3ttt & A7) A arylamine carcinogenesisO|A] =QuHHS-0 2 A& R N-hydroxylation®] F<}
Q17ke] 7keo] wpola @0 A SASHAl UEpdT),

< v A QIXE VRS AR AYA SN HE S Fl S5 44-totn| 33t ER R Y
gk (MBOCA)S Itz awor wjdElon, HW F=20] AWofA= Nacetyl MBOCAS}

N,N'-diacetyl MBOCA7} A& = ¢/t MBOCAY]| tgl Q8408 MBOCA =& 918 4= 9o}’

SR A ATlA HEAA 07AIZEoR B,

rl

L EolAHE S, BelodE SA9 B MBOCA
HIET, AFY Fol vlwr] et AL F=AUY. 7 2=
of MBOCA7} HREQT, ARE QORE Solrt $FAA F F ko) AuG £43
HSLSE 1AZRESE e 4ol A] 7.2 ng/i ] MBOCAS] FEEUT o] F F2 Al A
He pEOE Ugon], Wi, Pie, ARRE BE ASEA Bokov], A Hum.

e

(2) T AT
1) Bl A7 17

1971 Linch 5-& MBOCA®] 67§ ¥~164 =Z% 310 22SolAA AEtH o Yol 93
o] 272 28 4 glrtx RuA. o AWE Wad 59 ZHE ATO|A, AsA MBOCA T
el Zol 1789 2RAS et 10 Bk FHA Aol ME were wAHA gkore
NIOSHO| A 19656 5] 1979174] 1] A1ZF 515} o)A MBOCAS A Atste
T HAES ZASIo] 27 9] Qo] HalEglom, Z
B2 100,000 17H0]o] A MBOCAZ} Abgtol|AlA] wlagele gutsitts 7H4S Weioh?, 197240
MBOCAE AJAFsl= A oA 15709 4 thE 35t 4o
&Fo] MBOCAO|| o3t 3 WhgoF 228 HaE ot

K
fu
=
H
1o
My
flo
HSANYS
ol
2
>
lo
ol
ot
o2
i
oZ

>
e
e
rd
fu
by
2
>
—_
\O
[0'0)
0s}
(L
oL
ot
=i
o
i3
X

(3) &

BB Al webyo] MuEglon, alzie] thd WMoy e BEESIh Tu MBOCA: T
Ab2 BB NARSE WHOlA oot "shE Fal WS 7hA 4t FASe] e,

(IARC : 1, ACGIH : A2)

I
~
©

2713kt



7.

LEIIE

1) 7% =271&

BHH(- 8T E | 2013) TWA : 0,01 ppm (0.11 mg/m®) STEL : -
u|=H(TLV; ACGIH, 2011) TWA : 0.01 ppm (0.11 mg/m’) STEL : -
7124 2A : HENEIZREST] A D e HAFEFs s T g S A=
2 43

u|=(PEL; OSHA, 2012) TWA : - STEL : -
u]=-(REL; NIOSH, 2012) TWA : 0.003 mg/m’ STEL : -
8- ASHOEL, 2012) TWA : - STEL : -
= (DFG, 2012) MAK : - PL : -
Q] E(OEL; JSOH, 2012) TWA : 0,005 mg/m’ STEL : -
AE(ACL;, TAL=FA], 2012) TWA : 0.005 mg/m’ STEL : -
AH= A3 EAE, 2011) TWA : - STEL : -

*

gy, dAEd DREHE 7 45 59 dEs =27 (|EEEEE ey
*HE Wxs ZAMEEQILICH ($ACGIHE 2011d T ZIZtEE= 2011 IS EstRiaL )

(2) AESH mYHF : 2= ¢S

8.

0
o

i)

1) Chin B, Tobes MC, Han SS. Absorption of 44'-methylenebis [2-chloroaniline] by human skin, Environ
Res. 1983 Oct;32(1):167-78.

2) Bingham, E.; Cohrssen, B.; Powell, C.H.; Patty's Toxicology Volumes 1-9 5th ed. John Wiley & Sons.
New York, NY. Vol 4, p.1076 (2001)

3) Manis MO, Braselton WE Jr. Structure elucidation and in vitro reactivity of the major metabolite of
4,4'-methylenebis(2-chloroaniline) (MBOCA) in canine urine, Fundam Appl Toxicol. 1984 Dec;4(6):1000-8,

4) Manis MO, Williams DE, McCormack KM, Schock RJ, Lepper LF, Ng YC, Braselton WE. Percutaneous
absorption, disposition, and excretion of 4,4'-methylenebis(2-chloroaniline) in dogs. Environ Res. 1984
Feb;33(1):234-45.

5) ATSDR; Toxicological Profile (1994) Available : http://www.atsdr.cdc.gov/

6) Mastromatteo, E.: Recent Occupational Experiences in Ontario, J. Occup. Med, 1965;7:502-511,

7) Hosein, H.R.; Van Roosmalen, P B.: Summary Report: Acute Exposure to Methylene-bis-o- chloroaniline
(MOCA). Am, Ind. Hyg. Assoc. J. 1978;39:496-497.

8) Linch, ALl O'Conner, G.B.l Barnes, J.R.1 et al.: Methylene-bis-ortho-chloroaniline (MOCA): Evaluation of
Hazards and Exposure control. Am. Ind. Hyg. Assoc. J. 1971;32:802-819.

9) Ward E, Smith AB, Halperin W. 4,4'-Methylenebis (2-chloroaniline): an unregulated carcinogen. Am J Ind
Med. 1987;12(5):537-49.

10) Ward E, Halperin W, Thun M, et al. Bladder tumors in two young males occupationally exposed to
MBOCA, AmJInd Med, 1988;14(3):267-72,

11) Ward E, Halperin W, Thun M. Screening Workers Exposed to 4,4'-methylene bis(2-chloroaniline) for
bladder cancer by cystoscopy. ] Occup. Med. 1990;32:865-868.

12) TARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man. Vol 100F (2012)
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E)
=

oo

@ E #]o}ul (Diethylenetriamine)

1

. 320

2,2-t] o] ] of & o} 0l (2. 2-diaminodiethylamine), 2,2-0]1]1=H] A (o] & o}41)(2, 2-iminnobis(ethylamine)),
1,4,7-E 2] o}AFRIEH(1 4, 7-triazaheptane), H|2(2-0F0] = of &) o}q] (bis(2-aminoethyl)amine), N-(2-0}u]1=of €l)-
1,2-of|gkt] o} 71 (N-(2-aminoethyl)-1,2-ethanediamine), DETA

o=
H,N NH,
CAS No 111400 SR U AL CHN, NN
SQF I HA A7) E5Ao] e A s ol ol WA} )
2 X 2 103.17(1 ppm=4.2 mg/m’)" -1 = 0.9585 200)"
= = M 390° B = H 206.7C (760 mHg)"
Z 7] Y £ 35 =z 7] € 0.37mHg(207T)"
el st A 102C CREAED - EZ st A -
g & = B3 dagof &=y e 2= galEA] Y=ttt
- 71 Eb w3 1 3RES FAAXITHY
Zx : °the Merk index, ACGIH, °HSDB
3. wae 3 25
7bE M g SRR AMI7EA, 320 84, AR A E A=Al dsHA
4, F&E EE= 38
4= F=x
5. & ¥ CHAL
cE5 9o r A 5En.
o« giAb 2T oA 4 BRO Aol HEHAH.
<A 2w o R wjAEa, 2volslgt 37 F olAtsletaR wjEEC,

EES R

6. X F7IE HBEH
1) |4 49T
o] BHo| gHe W, &= 5575 AFAFIL 2t 24 dod 5= A, F7Iu gL b
R7lskEE | 8l



R} #HE A 4 gl ol wlmA Rws] WAFY. we} uRo) ahe ofulz|el chu
o wardgte] o3t ow Azt
(2) W e
1) &7 7
RHEEQ] wFou} vt &R A4 WS FUAL 4 ey
2) Hety
S} Ao A wolEdg 4 ¢F ® (ARC : - , ACGIH : - )
7. = E7|1&
) 715 =571%
P (ALE =g, 2013) TWA : 1 ppm (4 mg/m’) STEL : -
w|=+(TLV; ACGIH, 2011) TWA : 1 ppm (4 mg/m’) STEL : -
NEARe) 24 e B 387 AT 2879 HE AR Has T 4+ Ae PR AT
u|=H(PEL; OSHA, 2012) TWA : - STEL : -
u]=+(REL; NIOSH, 2012) TWA : 1 ppm (4 mg/m®) STEL : -
82 91 3HOEL, 2012) TWA : - STEL : -
%= (DFG, 2012) MAK : - PL : -
& 2. (OEL; jSOH 2012) TWA : - STEL : -
QB (ACL;, A=A 2012) TWA : - STEL : -
A= AS AR 2011) TWA : 1 ppm (4.3 mg/m’) STEL : 3 ppm (13 mg/m’)

*
SIS RPVINETE

*RE EEs
(2) AETA =UEHY: g7 g
8. FuEd

1) Snyder, R. (ed.). Ethyl Browning's Toxicity and Metabolism of Industrial Solvents,

N OBEZR J|E 24X S0 MyHE LEV|E x|
)\H—ziEo'l_H:f (¥ACGIHE 20114 & T2t = 20113 Eh2 EstAELc))

Je|BE s

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, ATHA, Akron, Ohio (1960).

5) Gosselin, R.E., R.P. Smith, H.C. Hodge. Clinical Toxicology of Commercial Products.

Williams and Wilkins, p. 11-206 (1984)

2nd ed. Volume II:

5th ed. Baltimore:



| teldofel2 (slLe€)2, Diethylether)

S712E-16 ]

2|01

ol dLAlo] E(diethyl  oxide), Tl Eofg]|Z(diethyl ether), ZE|Zo|E@HZE(glycol ethylene
ether), o8| Z(ether), ol EA]o g (ethoxyethane), o E-2-Al0]=(ethyl oxide), &3} of| €] 2 (sulfuric ether),
a3 Al of|H| 2 (anaesthetic ether), <HIE €| Z(solvent ether), Tjo|d AlSHE(diethyl oxide), oH|Z,
ACS., YAE, ofHELEEE(U=E|X] AmZ HuY)(ether, a.c.s. ethane, 1,1-oxybis-, 1,1'-oxybisethane,

3-oxapentane)

2. 22| afalx M3

- CAS No 60297 - BXA gl AL CH,00 N
ok a1 Ly %*—HC;]U% o] Frget AAEA G HAZE doh @AY A= 8.9 ppm
oJtf,
2 X} & 7412 (1 ppm = 3.03 mg/m")" - H] = 07134 (20C)
= = A a1163¢’ = = A 34.50(760 mmHg)"
Z 7Yz 25 (7] 10" Z 7] ¢ 4389 mHg 20C)°
ol 3 M 4s5¢" Z 95 7] F 1.85~45 (vol %)
2 of = Eo &y, g3 WM, FREZE 53} 2 A’
71 Eb m- 3ol =t

Zx : °the Merk index, "ACGIH, *HSDB

w
T
10
a
Ol
H-|

= O %E
7, 7159 %Xﬂ, Eoh2E, HRlES}) A7

T2 LEE= 24

Exﬂi, Eﬂ 1% Xﬂ}—, ﬂﬂ@xﬂé, dAE 574

5. &4 2 A}
4 AE 0§ 4 e welen Solziet’.

o AL 1 T goEoH 29 8~10%%F thANE] L U A]E H&2 wj&E el 7] microsomal enzyme
9] Cytochrome P-4500] %)= monooxygenase system©] 9J3] ofeb-21} olH|EYH|slo| =2 ALY
o, oe&3} o ELT|slo| == olAHo|ER AlShE T

0
0
&

2|5t



1) Az
A&ADE B, T, B9, olXER, TE, FAsH Beby o] LuE gl
2) 7IEt

S (I8 LTH 2013) TWA : 400 ppm (1200 mg/m?)  STEL : 500 ppm (1500 mg/m’)
u|=H(TLV : ACGIH, 2011) TWA @ 400 ppm (1200 mg/m’)  STEL : 500 ppm (1500 mg/m*)
712AAY A A=A uhE A2 F4st T 4 & A2 AR

u]=-(PEL : OSHA, 2012) TWA : 400 ppm (1200 mg/m?)  STEL : -

u]=-(REL : NIOSH, 2012) TWA : - STEL : -

£ ABHOEL, 2012) TWA : - STEL : -

L= A(DFG, 2012) MAK : 400 ppm (1200 mg/m®) PL : -

Q) X (OEL; JSOH, 2012) TWA : 400 ppm (1200 mg/m’)  STEL : -

AE(ACL;, SAY=FA] 2012)  TWA : 400 ppm (1200 mg/m’)  STEL : -

AT (AS]HAE 2011) TWA : 400 ppm (1200 mg/m’)  STEL : 200 ppm (616 mg/m’)
AN, MAISY, ORYA, = HE 5o s E57IEEeHE FuHE LU,

I}
™ RE WEE IAEEQILIC, (RACGIHE 2011E B, ERISE 2011 B FsiRigLt)

(2) AESTH vUHY : A= ¢S



8.

St

1) NIOSH; NEG and NIOSH Basis for an Occupational Health Standard for Ethyl Ether., Available
http://www. cde. 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, LS., 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:

6)

Occupational Health Guideline for Ethyl Ether. In: Occupational Health Guidelines for Chemical Hazards.
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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S71%E—-17

1,4—t]L24k (1,4—Dioxane)

1. S2/0f

U] 2 AH(dioxane), ©o]Atslt]o|ddl(diethylene dioxide), 14-o]AFSIT]o €@ (1 ,4-diethylene dioxide),
tojedl ofl"| 2 (diethylene ether), oJAFslT]of|E(diethyl dioxide), The}-t]-LAKp-dioxane), 1,4-dioxacyclohexane,
dioxyethylene ether, tetrahydro-1,4-dioxin

2. =8| - sty &

- CAS No 123911 - BRI Y EA L GO, [j
2QF 3l KA Ao 7FAA] oA, ofe|2 vlszel HAYCHAN HA]; 24 ppm)
. B X} 2F 8810 (1 ppm = 3.66 mg/m?)’ - H] = 1.0329 (20C)
= = ¥® 1usc’ -2’ = X 101T Q71D
z719d 5 30 - = 7] ¢ 29 mmHg 207C)°
B} 12.2C (A=Y, 18.3TORY )
ol 3 H S COME = w s 27 2 2022 ol 0
=)
8 & = B 193 RE §718A9 7 4’
<70 B 5717F e o SRS AASk, dAad ) dArstebart whg ke’

=X : °the Merk index, "ACGIH, “HSDB

3. &

0

2 8x

Yo}, WERO|E, MERAA £, s vhse] GuiAl, BPAA, SA, Bk FRA,
g4 5

Y7}, WERO|E, MERAAL A, HIEst vhse] Fuld, AHAA, A, Bk FRA,
S 5o Ax, SRR, BHSA, ABBYA, D2 ERO| YATH

5. &4 % A}
g4 BEUI9 W FouE

o ThA} ¢ AHHoA] 1,4 Tho]2AM B -hydroxyethoxyacetic acid7} A&E .
« uj A ¢ 85%0]Ake] HIAHE(S -hydroxyethoxyacetic acid)¥} AR 14 to]LAto] Aoz ujdw)
« HH7] ¢ 50 ppm/6AIRE 9 EE S o RE]= 0.98 £0.12 AJZE o] iTH),

86 | ZEXRAZZIE MEXIE XMIH KU HAEol



A FYoR FFAA A7 AL S Uk 5000 ppmof] 187t eF o] AFo] A ARz}

1) Hl=7|A|

—

A AAQRE0] £38A Al Y (hemorrhagic nephritis)©] &
‘]

= 2
sicte). Al Al WA 1FY F &

124 F4 ZgAtso] 244 78 I ARcentral hepatic necrosis)7} BHAY

S AHAA BFe, e, gEYe] T E e, Azt it

2B, ACGIH : A3)

A FESA Gt (ARC :

o|N

1) 715 =&71%

(-8 =5 2013) TWA : 20 ppm (72 mg/m’) STEL : -

o] =H(TLV : ACGIH, 2011) TWA : 20 ppm (72 mg/m’) STEL : -

1&g 2A b % A BT 4G54 Haot 3 5 Y PER A%

u]=-(PEL : OSHA, 2012) TWA : 100 ppm (360 mg/m*) STEL : -

u]=+(REL : NIOSH, 2012) Ceiling : 1 ppm (3.6 mg/m’) STEL : -

SH ASHOEL, 2012) TWA : 20 ppm (72 mg/m’) STEL : -

= A(DFG, 2012) MAK : 20 ppm (72 mg/m’) PL : -

Q] E(OEL : JSOH, 2012) TWA : 10 ppm (36 mg/m’) STEL : -

UE(ACL : TAL=FA, 2012)  TWA : 10 ppm (36 mg/m’) STEL : -
A=A R AE, 2011) TWA : 10 ppm (36 mg/m’) STEL : 40 ppm (150 mg/m’)

t U dAsY TR, Ve g 59 EE =EVIEYRRE HustEU o
* DE HEE RAMEAZQLICH ($ACCGIHE 2011 T T2tes 2011 IS AIstREL )

(2) AESTH BUHY :: A= ¢S

0

SIEES | 87



M

8.

1

1

rar

i)

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

4)

in rats, Toxicol Appl Pharmacol, 1977 Aug;41(2):395-400.
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.

6)

7)

8)

Lippincott Williams and Wilkins, Philadelphia, Pennsylvania 1999., p. 1196

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,

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)

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/)
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o]~ XEAE (Diisobutylketone)

—

1. 3¢

2

t] o] A3 2 "olA| E(diisopropylacetone),  2,6-T] W €l-4-3 €} 2=(2 6-dimethyl-4-hepatanone), oA =
(isovalerone), B = (valerone), SYM-T]0]43 & HolA|E(SYMdiisopropyl-acetone) ©]4~5-E A E(isobutylketone),
2,6-t | 2-3 E 4-2(2,6-dimethyl-hept-4-one), S-T]0]4A~3L & 3 o}Af| E(S-diosiopropyl acetone)

2. 22| afalx M3

CH 0 CH
- CAS No 108838 - EXPA 2 IRAL L GH O ’ ’

EAE 2 QISPAAR FAdo] Wi A ofHE WARZE v, HARS] o
2= 0,11 ppmo]ct.”

2 X 2 142.33(1 ppm=5.82 mg/m’)" - | = 0.8053 (20C)"
Z= = H 45T 2= A 1630760 mHg)
7Yz 49 z 7] ¢ 1.7 mHg 20T)°
ol 3t A dordEdH),sSTORAE” - = g S Al 0.81~7.1(vol %)
g & = oHE, g3L ZEIEIE =1, B =] g}’

£ : %the Merk index, ACGIH, °HSDB

T4 AR 9o
s oAt ARl Tla) ohIES AOlE ThE AERe Ze dAlEEe A Ao yztE
S AR gl

c ) A= gl

]

6. EXEI|E HZEH

oo

1) 34 AB9%

[}

50~100 ppn/3AIRE B R i, A9} Hof ofeh AT $4E FUSIIG. 25 ppm ool

Hr
1o

R7lskRE | 89



AJZz2A T} oFHE FAEATY. SEAF A 1l zhgo] 9ok
(2) A

= APl A HEA2 7 ¢F EH (ARC : -, ACGIH : - )
7. =712

1) 715 =&71%

SHH( 8 EH | 2013) TWA : 25 ppm (150 mg/m®) STEL : -

u]=H(TLV; ACGIH, 2011) TWA @ 25 ppm (150 mg/m’) STEL : -

71 2A: AFTAE HAs T ¢ & A=E H4F

u|=-(PEL; OSHA, 2012) TWA : 50 ppm (290 mg/m®) STEL : -

1] =H(REL; NIOSH, 2012) TWA : 25 ppm (150 mg/m’) STEL : -

L HASHOEL, 2012) TWA : - STEL : -

£ A(DFG, 2012) MAK : - PL : -

Q] E(OEL; JSOH, 2012) TWA : - STEL : -

QAR (ACL;, T4, 2012) TWA : - STEL : -
AHB=RF R AR, 2011) TWA : 25 ppm (150 mg/m’) STEL : 40 ppm (240 mg/m®)

A OS2, 7e ¢ 59 2= &7 Ee|RE b=
RE Hes SAFEYLICH (RACGIHE 2011E T EItE= 2011 THE HustRELICE)

— _

—_

8. H§uE=

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;28:262-260.
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L tjE2Z29El (o] g3 e, Dichloromethane)

1. 32/0f

o 3} & @l (methylene chloride), ©] g3} et, v & t]E 2 e}o] E(methylene dichloride), w|g #lv}lo]Z
2 g}o] = (methylene bichloride), Z#]-2 30(Freon 30), ¢]A3} W€ (methylene bichloride)

2. =8| - sty d&

CAS No 75092 . EXM AL CHLCL o

2 9 A Faje] oiglofn] TEE WAl Wk WAl 9t 25-150 ppmolct”

2 X} 2k 8493 (I ppm = 3.47 mg/m’)" - H] = 13266 (20C)°

= £ #9595 2= A 3975C(760 mHg)

S 2 E 2935 = 7| 2 349 mmHg(20C), 440 mmHg(25C)"
ol 3t A wrtaAAg’ Z st A -

g of = dHEEY §7]8A9 4loli, o EEA w=tt°

Zx] : °the Merk index, "ACGIH, “HSDB

e u ks AAE, oelRE A%, 44, o, AelA AW FE

. FE bEr=E 33

AERZoME|O|E A=, EetiE A2

| A13lo A 50, 100, 1503} 200 ppmo] 7.5A17F LEE 70~75%7F BL2E]o] 25~34%
7h 37] & dASRAR wEE AL, SurF thARER] ¢l 37] SO 8 HiEE| QT 5 TIERA]
FEEnl Hrl 72 1.9, 3.4, 5.3, 6.8%0] T}
< vj A giARER] oF2 fEER R} ARl YAEEATE 57] SO vjdEe, IR AW
SR E=
cRHE) L E@F HRYIE S-0olal, Eo] W2 22 50-60+E, T2 50-802, AR

240~4005- A% o]rt ¥

flo

0
2

2713kt



o 2] F FYUOR QT F5H AMHEC] YUY tREY] A ENAM kE 5
b5 AAF = 20,000 ppme 2 dHA Sl FFANEAS AAAA AL

il

717} 572 4o oA tZEauers 1-3X7F k2ol BB ojx|age, 2w ol u2e} A
AleA WEe Bastlot?. 7200 ppmo] 8E7F =EE QYL w  ARX| Q] o]Akzkzle] HIlE|Qll, 2300
ppmof 5&E 7} EE o] oA YHIFY TLEES E_ﬂg}oﬂr/]ﬁ)

F5 ARIE F s ZeRuse] FE HlE AAA =EE 124 ADA o] A

(BHEAIOIHTTE Rl A ZEI(KOSHA alert) NO. 2010-02.)
SAE ARTAHY 2R 2@o] FH x| EYol Wrol4 EH [IRuTS Hadtd

1) &2

HaRavee gusitar gAEL, 2RI FE7 % 2asd gaEel e
AL PN 2L %Js;aum BuED Qet” sty ALESe|A tZRIuwe] whHos
wEEE AT S84 Az RS 2AR A7E0] AT

HEE2RHE 100 ppmo] kEHW ZIESAGRIER FE7F suold SR o] 250
ppme 2o FERAF RS RN s EobEnh whEbA Bl F ARl A 10% o)fe] TEEEA|S
HFEN EE fIRavw gie] obd & ol

2) L1@A|
500~1,000 ppme]l 3@ F3t wEEH TGN diE 7159 AsE BATk?,
(3) &

FEAGAA tk woke) Aol BuEdom”, AN =EEUS A HHE vlEX|
_]

Zzxo 9oz & glrk L7} QuF(IARC : 2A, ACGIH : A3)
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7. = EI|1E

1) 7% =271&

@)

8.

Ml

(B2 2013) TWA : 50 ppm(175 mg/m’) STEL : -

0] =H(TLV; ACGIH, 2011) TWA : 50 ppm(175 mg/m’) STEL : -

7129 2A: FIEEASEIENY FRABA dAE s T 5 S AR A
u|=(PEL; OSHA, 2012) TWA : 25 ppm STEL : -

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

£ HAZHOEL, 2012) TWA : - STEL : -

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

2l E(OEL; JSOH, 2012) TWA : 50 ppm(175 mg/m’), Ceiling : 100 ppm(340 mg/m’)
AE(ACL; TAYESA, 2012) TWA : 50 ppm(175 mg/m) STEL : 100 ppm(340 mg/m’)
AH =R R AR 2011) TWA : 100 ppm(350 mg/m’) STEL : 250 ppm(880 mg/m’)
Y, MAEY ORYA, = A 5o s LEVIEEe|RE FuHE LU,

¥ oE Hee RAMEZQILICEH (%ACGIHE 20113 & HiZte= 2011 o A OsiaL(ct)

QB B
FHAG LT 2012) - 2 FRE A] A3 S Cobb : 10 % o3}
0] =H(BEI; ACGIH, 2010) : 2F¢] Z£& A] A8t Aol tJZ2ZWE : 0.3 mg/l

ror

i)

1

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;25:439-440.

3) Stewart RD, Fisher TN, Hosko MJ et al. Carboxyhemoglobin elevation after exposure to dichloromethane,

4)

5)

6)

7)

8)

9)

Science 1972;176:295-296,

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

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).
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).

Divincenzo GD, Yanno FJ, Astill BD. Human and canine exposure to methylene chloride vapor, Am Ind
Hyg Assoc J. 1972;33:125-135.

Riley EC, Fasset DW, Sutton WL. Methylene chloride vapor in expired air of human subjects. Am Ind
Hyg Assoc J. 1966;27:341-348,

Bonventre J, Brennan O, Jason D, et al., Two death following accidental inhalation of dichloromethane
and 1,1,1-trichloroethane, J Anal Toxicol 1977;1:158-160.

10) Hall AH, Rumack BH. Methylene chloride exposure in furniture stripping shops: Ventilation and

0
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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 J 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) SFrAFdobd g ok AW A 7 H(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, Vandagrift 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 on the
exercise performance of subject with coronary artery disease. New Engl J Med. 1989; 321(21):1426-1432.

21) Hearne FT, Pifer JW, Grose F. Absence of adverse mortality effects in workers exposed to methylene
chloride; An update, J Occup Med, 1990;32(3):235-240.

22) lanes SF, Cohen A, Rothman KJ et al., Mortality of cellulose fiber production workers. Scan J Work
Environ Health. 1983;9(Suppl 1):17-25.

23) Barrowdliff 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 BG6C3F1 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).

25) BENBRAHIM-TALLAA, Lamia, et al. Carcinogenicity of perfluorooctanoic acid, tetrafluoroethylene,
dichloromethane, 1, 2-dichloropropane, and 1, 3-propane sultone. The Lancet. Oncology, 2014, 15.9:
924,



2713k 2-20

L o —t]Z 2244 (0 —Dichlorobenzene) ]

1. 32/0f

228 gZF 22 Z(o-dichlorobenzol), &= =ZW (chloroben), 0-DCB, ortho-dichlorobenzene,

1,2-dichlorobenzene, dichloricide, Dowtherm o

2. =8| - sty d&

- CAS No 95501 - BRI TEAL GHACL @/

D0F gl Al A A g R wreky WAk Uod, Wae] @2 0.3 ppmolt)”
2 X} 2 147.01 (1 ppm = 6,01 mg/m®) - H] = 13059 (0C)°
= = A 17.03C" -2 = A 180.5¢C”
S EHE 51 5 71 ¢ 156 mHg 25T)°
o 3t A eoT(UAAE, AT - = & F Al F7] F 2.2~9.2% (vol %)"
g &l = Bo A @, &I, ofgE, W] Al
L7 Eb AlSHY EX vtdE gRuE, SRolE gE A2 Bo| Ui Zusich dad

R

1=}
i g8k, ethylencimine I AMBIERZ: 7S §E7LASH Z7]7h wHAR)
y

% : °the Merk index, °ACGIH, °HSDB

'rr‘
D-[M
s}
ox.
lo

s oFeke]
9] E*ﬂ%zﬂ, 141‘57]{% Aﬂx—ilﬂ, MDI A|22] HES|Y &4, =

&2 frlEelu AlzAl @Y StkE, o 32 4R Sy ZIEAIA
Xﬂ 287 OPTR%A AL, AZIAHA, GHFHY FHAE

' 2 YAHE Y] 60%= mercapturic acid®]il, T35
Eﬂ%oluk o2 2W & gAER 23, 34t 229 23R
« ujAd E%é:l@oﬂd 75~ 5 9551, 7-19% TS Eef ey

s WbZE7]  BEOA oY, 7h, Ao A WS Zb2E 0,08, 0.049F 0.02 AJZE o] YT}
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6. EXZI|E HZEH
1) 24 A2LE

o)
oA HEA sl mas e,
Z

7]— '0‘0“ Ti‘i‘l‘%,
3} A o] ApFEAol
g opgreh

2) W AZEE

1) ZHE=A 52 AolA 5ol EaH i),

2) Hx7[A: 5= A

-OE2 2 HWlZ(o-DCB)Y &= 2
2o AN HFO B X 3 =T} 244
Bustgoy, 718202 100 ppmol k=EEo] &

15 ppm)of] =ZF ARl A= obrd Wt

AR=

3) ZEI|A| 1 oDCB ke WRIF o] 48] erdAo] HuHTh Fele YR ¥R (peripheral
leukoblastosis) 17|, ¥t QJuba WEdy 19, T1e|al Faad W@y 2#jo|ch
(3) A
oM oDCBO| w=&uh PE 28714 ohe W AlglEo] AN, (ARC : 3, ACGH : Ad)
7. =EIIE
D 7% =271%
TR (LT, 2013) TWA : 25 ppm (150 mg/m’) STEL : 50 ppm (300 mg/m’)

u|=H(TLV; ACGIH, 2011)

71zdAe 27 & 4
_/;: (o]

u|=(PEL; OSHA, 2012)

0] =H(REL; NIOSH, 2012)

TWA : 25 ppm (150 mg/m’)

7|5 A= FAro] Y] ¢k

P A HA

Ceiling : 50 ppm (300 mg/m’)
TWA : -

deEEollA =4S st &

STEL : 50 ppm (300 mg/m®)

STEL : -
STEL : 50 ppm (300 mg/m’

S ASHOEL, 2012) TWA @ 20 ppm (122 mg/m’) STEL : 50 ppm (306 mg/m’)
= A(DFG, 2012) MAK : 10 ppm (61 mg/m’ PL : -
Q] ®(OEL; JSOH, 2012) TWA : 25 ppm (150 mg/mr’) STEL : -
AE(ACL;, SAE=F4], 2012) TWA : 25 ppm (150 mg/m’) STEL : -
AR XS] R AR 2011) TWA : 10 ppm (61 mg/m’) STEL : 50 ppm (300 mg/m’)
Y, MASY, DA, = A SO HEs LE27IEEeHE HOHiLU D
*EE dEt EMEE%MEP. (¥ACCGIHE= 2011 & Hzte= 2011d Hs FustisU o))
(2) A=t 2UEHY A7 gl
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i)

1

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

2) TARC. 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 BG6C3F1 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). J 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, J Med Lyon. 1969;50(1164):761-768.
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do

7I8heE—21
1,2-dE2=4dd
(o]d3lopAdd, 1,2-Dichloroethylene)

1. S2/0f

o] &2 2 of ddl(dichloroethylene), T] 2 3EE(dioform), oF|Ed t] @SH=(acetylene dichloride), 1,2-t]&
2 Zof|’l(1,2-dichloroethene), o|€®l, 1,2-T]& & Z-(ethylene, 1,2-dichloro-), ofE€l, 12-t]& & Z-(ethene,
1,2-dichloro-),

2. =8| - sty &

- CAS NoO 540-59-0(sym), -2(cis), -5(trans)a SxAl XA CHCL /=/
DOk U LAY O] B ol o2 ZOoWA ofF B 2L WA (WA 9] 17 ppm)”
2 X2k 96,94 H = 1.2837 (cis), 1.2565 (trans), (20T
= = H -81.5T(cs), 49T (trans)* 2 = A 59.6C(ds), 47.2C (trans)’
= 7l YU = 34 (7= = 7] Qb 180-264 mmHg207C)"
ol 3t A 222-380C (UHAE) Z db 5t A 27 F 9.7%~12.8%(vol %)
M B A 4 1 ppm =397 mg/m’ ; 1 mg/m’ = 0.252 ppm (25C, 760 mmHg)"
2 o = Bo] :x ¢S A5 Wi, ofHE, o E, FERESE =)’
<71 EF ARt ASAIe) FEskd Eol vl Fwith A4ad gols d3lea, AL A
7hA A2 fE7EASY 717 WA E
Zx{ : °the Merk index, "ACGIH, *HSDB
* 1 2-CIZ2E220|22(1,2-DCE)2 5 7HX| 7[ot0| M| & AA(cis)dut EfiA(trans)@e| =gf=0|Ct
* 5 OlMAIe 2RtlE MEO et Ci2H 2'Ael 542 2 0|48AQ] S4ut Hlolrt

3. &H & B

oMEAERZ, AT W AR, FRE, Hb, 5 5o 84, YEAl, dasiEe] SAE,
wE A AA

. FE2 LEEE SF

O
jol
N

g
=
2z

CES o RE BE71E Fotel 5U8 B o 7wt A2 Fa) FHEd
S oA ¢ Aol B4 12T 2R el S0 DS 74 cytochrome P4s00] 23 HHARElo] epoxidest

dicholoroacetaldehydeS  AJAdstal, tThA] uw|EFZ =20}  aldehyde  dehydrogenase®}  alcohol

oy
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dehydrogenaseo]] 23} dicholoethanol¥} dicholoroacetate S AJAJste}”,

<A E ] R HE BaA] uEE

E 2 9¥lo] F7RIE. Aol 71 EA7
He A% elle 287 9 2 54 283 F5244A oA avolot,

& AFsta wEEe] =EHW F3A77|50] AAET. EdA o)A 2200 ppmo] =ZE

s A

5 = =4 5
3,000 ppm BAIZF =) | ALY A4 S &
1,000 ppm (8A[ZF =F) | HO| RAHZE, HEFHY FA, HpF, 43

200 ppm BAIZE =) | AFA I Ao A

(3) A

AR o] AFATte] ot e ASE AL QA §td.  (IARC : -, ACGIH : - )
7. ===
O 7ses7lE
S (8= 2013) TWA : 200 ppm (790 mg/m’) STEL : -
u]=+(TLV; ACGIH, 2011) TWA : 200 ppm (793 mg/m’) STEL : -
7|F AA ol 2A: oF A=t oA ulE(narcosis) 7L AT 5= =2 E AA.
u]=(PEL; OSHA, 2012) TWA : 200 ppm (790 mg/m*) STEL : -
1] =-(REL; NIOSH, 2012) TWA : 200 ppm (790 mg/m’) STEL : -
£ H ASHOEL, 2012) TWA : - STEL : -
= A(DFG, 2012) MAK : 200 ppm (800 mg/m’) PL : II (2)
2] (OEL; JSOH, 2012) TWA : 150 ppm (590 mg/m’) STEL : -
ARE(ACL; TALZA] 2012)  TWA : 150 ppm STEL : -
HHE (AR B AE 2011) TWA : 200 ppm (800 mg/m’) STEL : 250 ppm (1000 mg/m’)

pAPNS

.3 o=
“* pE HEs RAMACQILICE ($ACGIHE 2011 T EiRtcs=

2 A= ZYEH : A= s

42 Ve 45 59 2 =2VIEEeEE AsEUoL
201E s HastAsUHCE)

0

2|5t
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i)

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, 1J 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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712 E-22

HEEssFe
(S22 E2 9 29 Dichlorofluoromethane)

32|01
I 21(freon 21); Y3 H 5F(algofrene type 5), OF2FE 7(arcton 7), YZZZZZF Q. Z W&t
(dichlorofluoromethane), &5 @ 2 t]Z & & vj|ek(fluorodichloromethane), A|Y|EXE 21(genetron 21)
2. 22| skt 43
(]
- CAS No 75434 - XA 8l KAl CHCLF
- RO A Aol A Z)|H o, ofH|E Hl=gt WA oFzt )
2 X 10292 . H & 1405 9C)
= = ® axr’ -2 = A 89C" (760 nmHg)
=7 Y g 38 (37]=1) = 7] € 1360 mmHge (25C)
el st A 102T ONHAED - =2 et A
M & A 4 1 ppm =421 mg/m’ ; 1 mg/m’ = 0,237 ppm (25C, 760 mnHg)"
g ol =

-7l Bt UYEE, Z4E, 7‘% d7ulE £, ofd 9 vl 5 sty o
Hhg-sto] ol wi= foflEdiabEel Hked, A, E3gA 22 57k S
AE ZAER, 1R, 92AE A5

Z£% : “the Merk index, "ACGIH, °HSDB

Bol %X oFS AL, oE R &L°

Zo2E Z£S FH YA EH (plastic foam blowing) A] A&

1) FSAY - ey 2%, 2wshes 93 § vbAsa wela, Add A7 AeAAM
Al e
2) FRFSFY: CFCIl Bx CFC12 Huhe 27 ARgd. 349 W7t &, 307t

AGoJA| & o] &at=dl dudt Hog AHg-

w7lsteE | 101



S ES 2 O B, A, TR, B Bl FEn Al A HHEn @For A
A3 ulEcy. A vjaRg o, , 21, He FolsiA HHHr).
c A g a9t BEvjolA B4 1% %E Y Al IR (unchanged) 37|18 wiEE 9ot

filo
4

=

g 2o golo] om FAe] AU A o, wR A4F Eipt glom, WEA WPy
<
ne

2) 35717
2= 5512 AT AWASE, 714, ThEol SHH FATE AV, 5 wddew o
e oﬂ 1‘41 A Tl A Bk es AU SELATFROSE FUSIE st o)

24 o] %E‘rb}uﬂ, ofut= He) ol Ay rHEHETR 24

4) 2|
AAHe &Y Al FESE ] S Y-S HYTh
5) 7|t

U2 222 ZHel(CFC21) 1} ZE|& 714 F9 A, BE L §-3Z(Rhabomyolysis)S X T}
e F7)o] =EEW Zghconfusion), #H A=, XA, EEA ¢ o] AE & oy o)y

&l
g SRS dvbroR dupyoli 7] FHFE WA ket

AgFEoA Asko] 2Eet B HHEX O R w2 Ao 7h &AM 2 g}

WA wF Z2EASAIA 7199, g5, 5559 Asirt Zo] e}y = st
(3) A

= AFHO A HEAE 4 ¢F EH (ARC : -, ACGIH : - )
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7. = EI|1E

) 715k=E71E
SHH(1-8 =X 2013) TWA : 10 ppm (40 mg/m’) STEL : -
u|=H(TLV; ACGIH, 2011) TWA : 10 ppm (42 mg/m’) STEL : -
71 AR A b= (BE 23D THeAEE FHadsr] fsl AA.
u|=(PEL; OSHA, 2012) TWA : 1000 ppm (4200 mg/m’) STEL : -
] =H(REL; NIOSH, 2012) TWA : 10 ppm (40 mg/m’) 10A]7F STEL : 0.1 ppm
S ASHOEL, 2012) TWA : - STEL : -
%= (DFG, 2012) MAK : 10 ppm (43 mg/m’) PL : 1T (2)
Q] 2(OEL; JSOH, 2012) TWA : - STEL : -
AEACL TAE=FA], 2012) TWA : - STEL : -
wels (AFS] RAE, 2011) TWA : 10 ppm (40 mg/m) STEL : 20 ppm (80 mg/m)
* g

2t MAIEN TEZE 7| A 59 HEE= LE5V|EY|HE FOdgLct
S EHEe RAMAEZQILICH (%ACGIHE 20113 IF HIZt== 2011 T EDsiQisLch)

(2) B2 BUEH: A= 98
8. &uEs
1) Sittig M. Handbook of Toxic and Hazardous Chemicals and Carcinogens, 1985. 2nd ed. Park Ridge, NJ:

2)

3)

4)

5)

6)

7)

Noyes Data Corporation, 1985., p. 325

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

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

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

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

Mackison FW, RS Stricoff, 1J 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

Gosselin RE, RP Smith, HC Hodge. Clinical Toxicology of Commercial Products, 5th ed. Baltimore:
Williams and Wilkins, 1984., p. II-159
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ulAlE} (Magenta)

E

712 HE—-23
1. 390
fuchsin, rosaniline, 4- ((4-Aminophenyl)(4-imino-2,5-cyclohexadienen-1-ylidene) methyl)
-2-methylbenzenamine monohydro chloride, C.I. BASIC RED 9, pararosaniline chloride
2. 22| -3t dd
L
CAS N o 569-61-9 . —E—I}-ﬁ! E—J?M Cz()Hz()N3C1 o O
IV
2 Xt 2 32382 -5 = H® 208270C"
- & sl = 23 mg/ml(E), 2-25 mg/ml (o EH-)
- 7| E} —?#*l(fuchsm) 2AY H(rosaniline) @REE S A0 F&gHo] = A4

AHAAN=2A Yeos 7] Aoy 2os il ogsols & Hou oH ==

] opc

=x{ : °HSDB

3. whel U 8%

AL 7=, Fo]l £9o] dg, nAled g9 AE n|FESHE IM(influenza U tubercle bacilus2]
AFB stain)
. FE ERE 3T
BAolE F2 Aadsol SR, Aol UM, TaEEALE A Aol vlaEsH
Q4 5o 2
5. &5 & CHA
oM, B9 AN EA el 4 o
6. EXZ7|E HZEsH
1) T
oAl 2d7r AAE AZE o 3R, A, ZHAIES, BAFY 58 oprlEtart.
TSEo2A dtxlor o ZHo o7t Wgeo] FREo FAN A= HEA gtk
2o o2 =89 JFFol g Eofof gl (IARC:2B)
™ FolRIKE Aok

1 O
R E
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7. = EI|1E

AR e

M

8.

ral

i)

1

1) Toxicology &Carcinogenesis Studies of C.I. Basic Red 9 Monohydrochloride (Pararosaniline) in F344/N

Rats and BO6C3F1 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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L7122 -24

L dG AL edslo|Eglo|E (B4, Maleic anhydride)

2|01
g o)Al E4=E-(maleic acid anhydride), A]A-EEIT] @ 9] F4E(cis-butenedioic anhydride), 2,5-3=%
t] 2(2,5-furandione), EA8 FE(toxilic anhydride), tho]sfo] E&2-2,5-1] 2 4 FE 2 (dihydro-

2,5-dioxofuran)

2. =2| -2ty g3

- CAS No 108316 . BRI RAl L CH,0; v

- @oy ol e ASe) WAk U siek A9 1A

2 X & 9806 . H = 148

= = 8 28T - #& = & 760 mHg:202.0T"

7 2 = 338 (F7]=1) -5 71 & 0.1 mHg ©]3K,20T)
o, o] HIAF AFO =10

o & = 101.7.C (L= A=) R Fol 7.1%, 3+ 1.4%

110.C (WA © (volume in air)”

Eof o} HHS] 7I5E38l Y acetone, ethyl acetate, chloroform, benzeneo =

=t

- 7] Eb gt /&i}xﬂﬂ A5 Al &0l vy i‘ﬂe Bl R E~
Z719h AABFEAY} 2o SEILAS Z7)7h AT

Zx{ : °the Merk index, "ACGIH, *HSDB

ol
_QII:l
H1

m°"

Pl AR ¢

A4 &

rlr
rr

@© =¥, epoxy, £ AR} 7Fol JELZ A
@ A, YA, FpFolel TRl g
®

fumaric acid, tartaric acid, maleic hydrazide®] ¥&
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cEFH B EE 4Y B
S oAb WA wree) elstolEetol s wéolAl
o 4o} © ohe wpAET Weolake Fupe

D A7EE ATk vy

1) I, e BT oRaue
(sensitizer)” TH A 0] Ex}= wlL
(8) T4
EREW
(ACGIH: A4)
7. =EI|1E

1) 71$=E71E

2 A3eba, B, SES op]T 4 G, oA
E3le] XA FAF3EZ(photophobia)@} E-Al(double vision)& -G-1rsh

NBA D, A5 7

, 714,

Apolold WREE, FAL HAH, Y A wd

o082 7R E, tteor
AH(fumaric acid)9] thAFA 3=

T Al (malic acid)

10]]./]»1)'

H 3% O
Z}lalro 1/]. 7:111}0] =9
PN 5)
T 9}\ .

6
2Ry

(-8 =FH 2013) TWA : 0.1 ppm (0.4 mg/m’) STEL : -
u|=H(TLV; ACGIH, 2011) TWA : 0.1 ppm (0.4 mg/m’) STEL : -

1% 4R 2A: FREA e 2RAE F4, WA 2§, AR, 282 £ A3 7}
TAE Hasl] 9% 204 4%

u|=-(PEL; OSHA, 2012) TWA : 0.25 ppm (1 mg/m’) STEL : -

u|=-(REL; NIOSH, 2012) TWA : 0.25 ppm (1 mg/m’) STEL : 0.1 ppm

£ HHASHOEL, 2012) TWA : - STEL : -

£ A(DFG, 2012) MAK : 0.1 ppm (0.41 mg/m’) PL:1(1)

Q] B (OEL; JSOH, 2012) TWA : - STEL : -

AE(ACL; TAIE=FA], 2012) TWA : - STEL : -

AT (AFS| HAHE, 2011) TWA : 0.1 ppm (0.41 mg/m’) STEL : 0.2 ppm (0.81 mg/m’) (C)
et MAsd ORE, Ve 2A 59 Es &7 EeRE FuHrELch

rl' O
RE s ZAESYLCH (RACCGIHE 2011E T EH2te= 2011E TE HISIISLICH)

0

L
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8.

M
ral

i)

1

1) European Chemicals Bureau; IUCLID Dataset, Maleic anhydride (108-31-6) (2000 CD-ROM edition),
Available from, as of July 13, 2005: http://esis.jrc.ec.europa.eu/

2) Venables, KM.: Low Molecular Weight Chemicals, Hypersensitivity and Direct Toxicity: The Acid
Anhydrides, Br, J. Ind, Med, 46:222-232 (1988). 21. Gervais, P.: Asthma in the Plastic Materials Industry,

3) Deutsche Forschungsgemeinschaft: Maleic Anhydride. In: Occupational Toxicants: Critical Data Evaluation
for MAK Values and Classification of Carcinogens, Vol. 4, pp. 275-287. VCH Publishers, New York
(1992).

4) Grigor'eva, K.V.: Pollution of Atmospheric Air with Maleic Anhydride, Hyg. Sanit. 29:7-11 (USSR) (1964);
abstract in Chem. Abstr, 65:14319b (1966).

5) Manufacturing Chemists Association, Inc.: Maleic Anhydride CChemical Data Sheet SD-88. Manufacturing
Chemists Association, Washington, DC (1962).

6) Short, R.D.; Johannsen, F.R; Ulrich, CE.: A 6-Month Multispecies Inhalation Study with Maleic
Anhydride. Fund. Appl. Toxicol. 10:517-524 (1988).
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S712E-25

2-H|EXEHE (eSS By E,
HEg Ag2&8  9—Methoxyethanol)

solof

2-H| & A] of| §F-E&(2-methoxyethanol), o€l Z2|& W€ ofH|Z(EGME, ethylene glycol methyl ether),
ofetg  2-H|EA|(ethanol, 2-methoxy), =d&F HE oJHZE(glycol methyl ether), HEA|ES
(methoxyethanol), H|E}-H|E-A] o[ ek (beta-methoxyethanol), 2-H|EA]of €l &5 -2(2-methoxyethyl alcohol),
HEA " 22| Z(methoxyethylene glycol), H|EA]5}0] =2 A] of| BH(methoxyhydroxyethane), W8 A=
4 H (Methyl Cellosolve™), ™8 Za]Z(methyl glycol), WE LA E(methyl oxitol), Hl-v]EZa]=
(monomethylglycol), 1-3}0] =& -A|-2-H| & -A] of| §H(1-hydroxy-2-methoxyethane)

2. =2 sla™ ME!

Joh

-1 o=
CAS No 109864 - ERA TR GHOCGHCHLOH /NN,
DY BN T FEe AR ofd 2 wlSeh WAL ot HHCA A} 4] 2 2.3 ppm)
2 Xt 2F 76.09 (1 ppm = 3.11 mg/m") - H] Z 0,960 (207)
= = A 8T - ® = A 12420
= 7Y E 262 - = 7] & 6.2 tott at 20T, 9.7 torr at 25T
o (A FHAF ¥ =13
ol 3 H i'ZH)C(EJﬂ I, 6 TTON = b St A 7] 2 2.5%~19.8%(vol %)
-8 s E B3 §718Af & AAct
<70 Eb wlnA Fdrgo] Aok gk ARERAIe} &St Eo] v Fgith A4 wo=
o FAISHCY

SRR
£ : ®the Merk index, "ACGIH

3 WP U 8

o=

=2E oHE(@lycol ethenFe AAARNA H=, A, H7h UL, 284 Fof de] 2ol 84
olm, g2 UAPARE ARGEYE Ark vl et ghsf 89 Fo] YAtE =t EGEE(L=oE ofF|
2), EGBE(R=7g o H =), EGME(R =Y oH2)8] =02 Yikefo] grh FHzMolLt &F2
FEAL ZISAAAL d39 H7HAL Blr] A ARl HTMAL SA AAA] cellulose estertt HAY
Al #R, =A, FEAL U SO SAR F= A,

4, F&2 LELI= 3%

.l
Apolut 2 upe] ARIANA F2 £ 2 Alo] wFEL,

R7IERE | 109



STEL : 0.1 ppm

STEL :

TWA :
0.1 ppm (0.3 mg/mg)

TWA

u]=H(PEL; OSHA, 2012)
o .
]=(REL; NIOSH, 2012)

1
L 2o A3

R iy o
M mum mﬁ %e W T
— J
CEky o i tepe T
OT_ _ O‘E ' ,._JWO WE —_— _—O# _ L)m dM
I S LS 1
A ! —_ [
TN TN A 4 F ujr T i
TEEY 4 e TEAr TE = :
I - < kA X < 2 oy
il folm % Wﬂ i lfA' ﬂ; E _Mu W w = L 70
- 50 o] o % T A o T I
ch ol ia = al _ oF ,_lruu Eﬁ - _
TR T ; G > T
S = 5 2 = o g o B g (! i
oo & - & 4 = = ol ok
1F55 &y S Rtsr 3E 3 2 g
chEw T E O T g i ZE
NEEL o m L) PSe® SRR : e
R~ N B0 < I S T o £l el
dy 3 4 o %o W = W VR v
3 (- X0 T o LB S B o = ™
ay Xk 3 ° o T X oo 5 o e E ol
A o= HT o T N < .At ~n el ° o 10 Jﬂ B ~ -
N 2 W W O R » K
“TzT -k © 1rEZ gic K
= F 2 a e wE =T IS i <
bR T % T £ e DR 5 R : £ 2
T M - — . — R Q
o A X W E A renx THE o & T
w3 < —- % — o 4T No = M 5 n oS-
T g o Al S 3 Xz s A o= B < T o
ﬂ%ﬂm S mo @%%% ﬁn@@ E: < o<
—_— S 2 —_— I o o —_
70 o) g W < a o 2 = P ~ T X T S W W <
~ o g WK B T N B o o "
T 3 9 o o Py I 2
DS e D N % T B %0 = ol
TLEZ ¥, N o F 3 11%ME A 3 o
g ® = Y g T AW ~ .%ﬁ.l%% ) - s 2 X
5 & o o m ¥ o go T e o i B T N S8 °
wH o F FET R o W R S L B 3 T
WL ET WY RN om S I I BN
TR, ®O5 o L mEe YT ET ™ Wl g ™
. o T S oo PR = & 3 P XE KH dgo & R
3 < T X 5T @ T H
c 2 Pz a *i T 2N b n HE®
< ﬂugummom+ cUR WMo |FOE W
X80 8 "% H ~|® 7~
Njo < 2



FH ATHOEL, 2012) TWA : 1 ppm STEL : -
= )(DFG, 2012) MAK : 1 ppm (3.2 mg/m’) PL : 1I(8)
o] X(OEL; JSOH, 2012) TWA : 0.1 ppm STEL : -
AE(ACL; TAY =S4, 2012)  TWA : 0.1 ppm STEL : -
= AFS AR 2011) TWA : 0.5 ppm (1.6 mg/m’) STEL: ppm ( mg/m’)

: OEHE, 7= g5 59 8B 27|18 82HEE ey
*HE s RAMAELICE (KACCIH= 2011 H, HZtes= 2011 He FIsIA&LICEH)

(2) AEA ZYHY
n]=H(BEL; ACGIH, 1999) : -5 (M) 9] mpx|at o] 2dEa 25 A F 3 22 2-Methoxyacetic
acid (2-MAA) =74, 1 mg/g Creatinine A A|E

Ml
rar

8.

i)

1

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

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

3) Toxnet HSDB available: http://toxnet. nlm, nih.gov [cited 15 September 2012]

4) Rogers J.M, Kavlock R.J. Developmental Toxicology. In: Klassen, C.D (ed.). Casarett and Doull's
Toxicology. 6th ed. Macmillan Co, New York., 2001. p 304.
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27188226
Hg vjAgd o]LA|opd|o]E
(Methylene bisphenyl isocyanate)

1. 32|0f

tjolo] AA|okAE O] d W EH(T}o]otolo] ato| kAl tholH|d W E|2l, diphenylmethane diisocyanate),
HEdgyd tjolo] A 9FAHmethylenediphenyl diisocyanate), 1,1-H & dlH] A (ofo]A]obd| o] EHIAD
(1,1'-methylenebis(isocyanatobenzene)), %34 4 4-w|g@c)wd t]olo] A A]eHKpolymeric 4,4-methylene

diphenyl diisocyanate), %A MDI(polymeric MDI), generic MDI, crude MDI

2. 22| slets M3

- CAS No 101-688 - A S AL CsHNO; o“c\\NN/,céo
295 3 A W) ) gEle) o R WApst gick
2 Xt 2 250.26(7.35 mg/m’) - H = 1.197(0C) "
L= = X o3z720 " T = A 194C 0 19T "
Z7 U 86(F7=10" 3 71 @ 000014 miHg (20T) "
ol 3 H 2027, 240C(AATI2 ) = 25t
C 8 = el e gehmiozwime - b 8 4 po,o s TS

Zx] : °the Merk index, °ACGIH, °HSDB

ZEee 224 B EEaE Az 34, MDIHIER BlAdd o]hAotd|o]| E)E ARG
hv % ) A

>
o)
s
o
g
2
H
I
o

0.1 ppm oe] Wiswo] wEHE A% L3 Yo, wpg F5pA Aetel, 4 Aol ) 7]



3, AR 1w gaz 2 713,

A
= AIZE Fofl vehdth 715 529 0.5 ppmolde] F=of

e A E=

ey 4-sA1t0] FEY] F RE, Belac, 717, SHE 5o AW, mEL Fud Fow
379 B9k Ao &L AV BEO5 ppmolADlAE AR FES L=, ol 718A

2 718 - bronchospasm3h ARG SJg Aole), Te At T, Bl Fu7|E sl

U kZ FG T 37U FAO] ALEIE @} LEe] $2 EE RN 124K
18] wBE T /19A A4 AT W ] Sold /19| Thel FAto] Utehty] XA,

g

(2) W AT
1) S574

wzol A HWE FolE 4ul A ol ABEL WY AETU HFRleactve
airway dysfunction syndrome)o] ¥AJE 4= It} 0.02 ppm ©|5}9] Ak TA =& Ao 2 &4
7F He A2 35719 gEe R, o Y UiA, ad St ke AEAN B0 E T
o] A|&E o] oftte] TEue} Vo m AFste] HH A T|HAder dAS Y SAIE
Helth, k=& 3? 5*& LH7A] AZES 6711 dollAl 2001 Ho] Ae|al Zatg2 Hole ShAfoA 1F
A B = Qar, A Zee H4] <S54 (status asthmaticus) 2 7Y

gk IR IAol otmuiny e =7] W frol weh Abolrh Al ¢

1
ho
o

o

=

it
&

A TR A AR T TARC(2004)9 A 713301 e Fou, = el
3l 25 BASSle, Al tidk 2t 2= AI$tEo] Qtt SAF B2 o] TDIQ] 7S, IARC: 2BE #

)

7. = EI|1E

1) 71$=E7E

(A8 5 2013) TWA : 0.005 ppm (0.055 mg/m’) STEL : -

u|=+(TLV; ACGIH, 2011) TWA : 0.005 ppm STEL : -

7% Ao 2A: w75 Fadt 357 Aol YojuA e F=E AHech

u]=H(PEL; OSHA, 2012) Ceiling : 0.02 ppm (0.2 mg/m*) STEL : -

1] =+(REL; NIOSH, 2012) TWA : 0.005 ppm (0.055 mg/m®) STEL : 0.02ppm (0.2 mg/m?*) 10 min
S HAGHOEL, 2012) - STEL : -

=Y (DFG, 2012) MAK : 0.005 ppm (0.05 mg/m®) PL : I(1)

Q] E(OEL; JSOH, 2012) TWA : - STEL : -

AE(ACL;, TA=54], 2012) TWA : - STEL : -

AHE=RFS H AR, 2011) TWA : - STEL : -

*

HIORM  MAIEAN IEZIAN J|E A S0| MyE LE7|EM|EE AdiEtch

T HE HE s 25_)\H—#E<,>:}|.|Ef_ (¥ACGIHE 2011d T EIZt=E 20114 TS EostRlaLch)

2 A= ZYEH : A= s

0

L

ol
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o
]

rar

i)

1) ACGIH, Documentation of the TLV's and BEIl's with Other World Wide Occupational Exposure Values,
Cincinnati, 2010,

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

3) Toxnet HSDB available: http://toxnet.nlm,.nih.gov [cited 15 September 2012]

114 | ZEXAZZIE H2XE M3 KHRArE HdEol



2718227
Hd n—-3d AES
(2L AE, Methyl n—butyl ketone)

1. S2/0f

MBK, HEEE A E(methyl butyl ketone), F-EH| DA E(butyl methyl ketone), =2 HEHHAE
(n-butyl methyl ketone), AE, FEm|E(ketone, methyl butyl), 2-3A}=(2-hexanone), dNAF=-2
(hexanone-2), X & I o}A|E(propylacetone), 2-2-43AH2-oxohexane)

2. =8| - sty &

g

- CAS No 591786 - ER 2 TEA GHLO i \/\)L
CH

el #uby oA, obED vka Swel WAl A & o gelkh (
eIz = 0.076 ppm)”

2 oxboak 10016 el S 0830
CE = ™ 596C" 2 = ¥ we
=7 U g 35 (F7-10° & 7l ¥ 38mHg 5T)
Zulalglgl 1.2%
Sol B ® o) S A L o
FA 4 = 3= = | ZRAeEZ 8‘0%1)

- ™M= A 2 1 ppm = 4.097 mg/m’ ; 1 mg/m® = 0.24 ppm (25T, 760 mmHg)"
=

-8 o £ B g, defgdH2e] Rk (29 g S ¢ 20,00035,000 mg/0 )"
-71 Eb e 4siAleh WEeha ol Ui Zukdt A4 Al dusiast 28§57
29} Z7]7} WA,

Zx] : °the Merk index, °ACGIH, *HSDB

H1

3. &

o

ol

o

- E”?_]_Ea %ﬂ: OO]E- —8/1}\—17‘1], qu}\ﬂ :_Ii-! ) Z]: 7]%: X]HO}-a 9:11—'/5-) Hllé %94 qootéj.— %@%Q/]
gz AbgH

A7) vlol A MBKE] EAH 02 Qlsto] AdHom AgEA o .

s

4, F2 LEE= 3T

CHQE, B, Y2 HAA, UERMSRA, 54, 718, A, g2, vl 5o g

- B "I AR, Helsh Bekfolshle) 7HE B, BAA ALE, 7Hre] @A A 34 5
5. &4 % oAt

CE4 D MBKE F2 58718 B wEEn U 98NS B9 RFRE gNA43E opjstn
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T =E Al ohdg Al
A S H, 23714, 12a Ay 2 =
npR7RA| 2 AlGSA] dojdt) 1050 ppmE 7.5417F B9 E 100 ppme 4417 B9t eE A
7|H Z7]9] 75-92%7} =7 =Hep,

A} : MBKE= Aol A B8] 54K} S A A (mixed function oxidase system)o] &34 AtslE]o] o]z}

AWFE oPIT 4 Atk ATE BHAE Et b dury

F129l 284, 25 WAL S, 5 5|E R A 2 BT} Fol AR, 2,5 BJALE] 205 hexanedione)°]
AR e AR 2581410 -2(2 5-hexanedione) o], o] AL A H A AlAEA 22
ol

«HiA : MBK= dAHACR TS FolA olitstEao] HEHE HHEF"] A, 53| EFAl-2-
SNALS. Zhul-why| 2 oA E(y -valerolactone), 2,5-3AMC]-2 25-C]HE 2 o] Al(norleucine),

$-#lokurea) 52 thAMMES A Fo =2 vjdHT FQ3%H *17:15*4 qw J 2,5- ) Ab] 22
AHERE dHds] AAZE Ha aepas] FH4A7|o F& o] 7hasitty). ol#dt =1 wjd(H -
Eojere] 65%7} 8 ol HjA)S AlR|o] WO EwoAw Ao AAEA S| A Fcp.
HEA7] ()

- R EA S 22 ANE AlET 2 AAls Al HiRt =4do] fley MBKO A4S o A
SPAIRIG. Aol Jigt =40] gle AT SolA B9 7 B2 2ddeS MBRe 54
o AR MBKO| mEgFol A4l Hiet S4e UEhiiAl ae ARdie sk A=

51
AEFE SO =Estd Aol st S2hgo] yehdr,

=] [e} o]
1) AR 2 AR = 13 5000 ppm)2 71, FFAEA A uhAgE doiy,
2) L5 o

1) Mz nsEe] wdoR wEE A 747heA i AA gl WA FE &%
A7e] gelrt FEAAAE AFLe) FAS EFE A\ztolaE ehd A% A7)
2 Aol RagaAelE dES ud 4 ot BuEert”. qdo|angs e vy
AL EFEolA HLol ARG Eo] MBKZ RAEYS v E4 AFWEo] WAt
L ole] maSo] g} ojakE ZEASHA B8 tels AsA Awsks 4sinel gyH
Azhasiel Aoy, AWd 4 gl A4 So| Uehdon], MBKO| thARiE A4WEo|
MASHe A7 A AR G2 ielolnh B HRIET, 1T ARE, A3 A
Ao} T FARY A So] B '

uhE st A 13bAel AR EAe] tehder,
3) 7t 1 WSt s)%50) Zhaet TAH YL Webt vl HE FoAA BuE o] 9l

116 | ZEXAZZIE HEXE XM3# KR HLEol



o WeHFHY o) 7154 HMIte WA Ak A HEO| MBKE = A7 AFoA
H o]:
(3) A

T AtgolA dtEdE 4 ok E
(IARC : - , ACGIH : - )

1) 715 =&71%

S (IR FH 2013) TWA : 5 ppm (20 mg/m’) STEL : -
o] =-(TLV; ACGIH, 2011) TWA : 5 ppm (20 mg/m’) STEL : 10 ppm (40 mg/m’)
7124 Y 2A - FAAFQ YR B2 ABSAAKFAE, &1t 1Y o, gF5ed oS
Hastelr] o) A7
u]=-(PEL; OSHA, 2012) TWA : 100 ppm (410 mg/m’) STEL : -
0] =(REL; NIOSH, 2012) TWA : 1 ppm (4 mg/m’) (10A]7F)  STEL : -
62 ATHOEL, 2012) TWA : - STEL : -
= A(DFG, 2012) MAK : 5 ppm (21 mg/m’) PL: T8
9] . (OFL; JSOH, 2012) TWA : 5 ppm (20 mg/m) STEL : -
AURE(ACL; S ==A] 2012) TWA : 5 ppm STEL : -
AH=AS H AR 2011) TWA : 5 ppm (21 mg/m’) STEL : 10 ppm (42 mg/m’)
* l:IEF P MAI=M mR2Z2ERE 7|2 2 50| MH= L E7|ISF™2|HE i o)
*oE dr= 5&55@4&_ (¥ACGIH= 2011d T T2t = 2011 Te 2ustesL|ct)

(2) BEsH 2UEF
1) OI=(BEl; ACGIH, 1999)

Zolza Al A8t AW = 2 5hexanedione : 5 mg/gA | oFE]H ; H]E0]H
Zazg Al A3 npAu 7)) MBK %

2) =Q(BAT; DFG, 1999)

ZAE" Al YFH3E 2 £ 25hexanedione L 45 - TS| EZA]|-2-8 A= 1 5 ng/(

0

8.

rar

=

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

2) Kirk-Othmer Encyclopedia of Chemical Technology. 3rd ed., Volumes 1-26, New York, NY: John Wiley
and Sons, 1978-1984. pp V13: 894-941 (1981)

3) ATSDR; Toxicological Profile (1992) Available : http://www.atsdr,cdc. gov.,

4) Sullivan, J.B. Jr., G.R. Krieger (eds.). Hazardous Materials Toxicology-Clinical Principles of Environmental
Health, Baltimore, MD: Williams and Wilkins, 1992, pp 1124

5) DiVincenzo GD, Hamilton ML, Kaplan CJ, Krasavage WJ, O'Donoghue JL. Studies on the respiratory
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uptake and excretion and the skin absorption of methyl n-butyl ketone in humans and dogs. Toxicol
Appl Pharmacol 1978;44(3):593.

6) DiVincenzo GD, Hamilton ML, Kaplan CJ, Dedinas J. DiVincenzo GD, Hamilton ML, Kaplan CJ, Dedinas
J. Toxicol Appl Pharmacol 1977;41(3):547.

7) Bingham, E.; Cohrssen, B.; Powell, C .H.; Patty's Toxicology Volumes 1-9 5th ed. John Wiley & Sons,
New York, N.Y. 2001. pp 6:201-211

8) Ellenhorn, M.J. and D.G. Barceloux, Medical Toxicology - Diagnosis and Treatment of Human Poisoning.
New York, NY: Elsevier Science Publishing Co., Inc. 1988. pp 999

9) Browning, E. Toxicity and Metabolism of Industrial Solvents. New York: American Elsevier, 1965. pp 429

10) Sullivan, J.B., Krieger G.R. (eds). Clinical Environmental Health and Toxic Exposures, Second edition,
Lippincott Williams and Wilkins, Philadelphia, Pennsylvania 1999. pp 1212

11) Fontaine, R.E.; Lemen, R.; Health, C.W.: Peripheral Neuropathy C Columbus, Ohio. EPI Report No.
74-39-2, National Institute for Occupational Safety and Health, Cincinnati, OH (1974)

12) Billmaier D, Allen N, Craft B, Williams N, Epstein S, Fontaine R. Peripheral neuropathy in a coated
fabrics plant, J] Occup Med 1974:16:665-71,

13) Allen N, Mendell JR, Billmaier DJ, Fontaine RE, O'Neill J. Toxic polyneuropathy due to methyl n-butyl
ketone. An industrial outbreak. Arch Neurol 1975;32:209-18.

14) Davenport JG, Farrell DF, Sumi M, "Giant axonal neuropathy" caused by industrial chemicals:
neurofilamentous axonal masses in man, Neurology 1976;26:919-23.

15) Mallov JS.. MBK neuropathy among spray painters, JAMA 1976;235:1455-7.
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Aol S 234t

o—H|g A|ZZI A= (0—Methyl cyclohexanone)

=0|

of

2 (2-methylcyclohexanone), Alo|ZZANALL 2-H)
gl D Afo] Z 2 S A2 (alpha-methylcyclohexanone), 1-HElALO]|E 2

-(cyclohexanone, 2-methyl-),
S A

o]

o}
=

2-2(1-methylcyclohexan-2-one)

2. =2|-zletd HdF
CAS No 583608 - BRI XAl GHpO é/
29 2 A R WAl gRle] gy oA, obilE Er Estel fakeh WAk vk
2 Xt 2F 11217 (Ippm =4.59mg/m’)” - H] = 0925 (0T, B=1)"
= = M 1390 Z = A 165C (171
79 = 39 (F7] =10 = 7| 2 10 mmHg (207)
ol 3t A 58.89C (UHAE = g st A
M 3t A 4 1 ppm =458 mg/m’, 1 mg/m’ = 0.218 ppm (25°C, 760 mmHg)
g of T Eo] g35A 2, ogke fojdog 2o =3
<70 Eb A3 *Jwﬂﬂ AEshd Bo] Yy Zugit), i Aofle dAbsiekael e fE7)
2o Z717F BAtt spstH oz QbgElo] glov Hof & Al MZo] of = xich 34
o] Yom IlRtEE EARTH| Hihe ojdA|e] SdEEA EA5= o] HEo|th
g B4 Ao & 284 NMC
Zx : °the Merk index, °ACGIH, *HSDB
3. HMH I B
- HmeA], 25, AALE, UERAERES, oAy HaHAS] Ak
- Az} A0 B, e o)A 718 18] Eibol 9ol SR AME
- AHY e A
-y g = AAA
- AR A HES] AYAL
4, FE k&L= 338
- A, B A, B Eekay gz A
- 7VE b, 5 AlA 2
5 &+ % CHA}
cHE BE, AH R T TR gRo] AelA Y wEARIY. HRE BH F5 A 54
o] Jr}?,
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s AL LEEHEAIZRIARES YoM HEAERIA AR SelEnh
cHld B e SRFEAN 2EAE FAs] o FoR Hjiddn

62 EoF Wo oFo] o 2R WIYAZRIA=S E7]9] m]io] HlEsle] HlE2W wRES 2}2s1
A, upF o] oo] ApLElIGoH, HA XAFES 4972 o/kg o]%th E3F B4 AL HH A
A AL 1.0-1 25 g/kg o1tk MEOA AL 1LD0L 2,14 ml/kg, E7]OIA FFEE F3F 1DS0

1.

(2) 9rA AZF9sF

o] [}

At AE T E M 2% 240 ®iE Fo| gy, ol A3 Fe)E Aokt
SRt e FEolA ke, 3, Qo] st A4 WAl AsiA] tehba Axe] wut 27 o

olt}, E3 Q2B HEAZ R =] ZF
A] |

42 160-170T ol R, BAH A o] LwolA
© AAbEo ol2&= F7|7F 'ASHA] k7] diwmel 5718 e Sder & A%l dEy
A e
(3) T
FEI AFFOlA ddEEE 1 ¢F H (ARC : -, ACGIH : -)

7. = E7|&
) 715 ==71&

S (185 2013) TWA : 50 ppm (230 mg/m’) STEL : 75 ppm (345 mg/m)

u]=H(TLV; ACGIH, 2011) TWA : 50 ppm (229 mg/m’) STEL : 75 ppm (344 mg/m)

718 A - FEOA =, A9 A554= Haststr] S8 A

u]=+(PEL; OSHA, 2012) TWA : 100 ppm (460 mg/m®) STEL : -

1| =+(REL; NIOSH, 2012) TWA : 50 ppm (230 mg/m’) STEL : 75 ppm (345 mg/m’)

2 A 3HOEL, 2012) TWA : - STEL : -

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

Q] E(OEL; JSOH, 2012) TWA : - STEL : -

QE(ACL, A =FA] 2012)  TWA : - STEL : -

A= (AS] HAE, 2011) TWA : 50 ppm (230 mg/m®) STEL : 75 ppm (350 mg/m’)

*ory MAIEN MEAN J|s AR SO Wus LE7|FNeIES AmsRuc
* BE WEE TAEEQILICH (KACGIHE 2011 B, BIRIEE 2013 B2 ATaiaUC)

(2 A2 BUHY: 47 9
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8.

rar

i)

1

1) Sittig M. Handbook of Toxic and Hazardous Chemicals and Carcinogens, 1985. 2nd ed. Park Ridge, NJ:
Noyes Data Corporation, 1985. pp 59%4.

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

3) Cralley 1J, LV, Cralley (eds.). Patty's Industrial Hygiene and Toxicology. Volume III: Theory and Rationale
of Industrial Hygiene Practice. 2nd ed., 3A: The Work Environment. New York, NY: John Wiley Sons,
1985, pp 174.

4) ITII, Toxic and Hazardous Industrial Chemicals Safety Manual, Tokyo, Japan: The International Technical
Information Institute, 1988. pp 334.

5) Treon JF, Crutchfield Jr WE, Kitzmiller KV. The physiological response of rabbits to cyclohexane,
metylcyclohexane, and certain derivatives of these compounds. I. Oral Administration and Cutaneous
Application, J Ind Hyg Toxicol 1943;25:199-214.

6) Smyth HF Jr, Carpenter CP, Weil CS, Pozzani UC, Striegel JA, Nycum JS. Range-finding toxicity data: List
VII, Am Ind Hyg, Assoc J;1969;30:470-6.
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(

Q 7|813HE 29
€ A|Z 23X (Methyl cyclohexanol) ]
2|04
S AFS] = 2 A 8| E(hexahydrocresol), ARSI EZW|E 5, (hexahydromethylphenol), v g a)4ka]
(methylhexalin)
2. =2| -3 M
CAS No 25639-42-3 . BRI IRAL - CHACGH,OH @‘
L 2R Ao Holy o), Ak W0l Atk (Ml €3 1 500 ppm)
&2 Xt Z 11419 (1 ppm = 4.67 mg/m’) H] & 0913 (25C)
x5 = ® 0T Z = A 173175.3T
B 7Y E 39 ((F7] =10 -5 7] ¢ 15t o] 30C)
9l & A 67.78T (LA SR g M AUUSes 2060
-8 of = = oftt %EU%(ZWCOHH 3~40), WA, 3L SEEXF H=
- 7| EF Ashs st we W Euith Addol: Ailsletast e §EbAel &
717} st
=x] : HSDB
3. HMAE U 2
H =710k @ AAA, &7 ASPAA|, 54 W28 HF D AR 234, 44, oY,
& 5o &4
4, F2 LE= 3
gz o2 2o} 2] gul, wleAlz, Q2 Az, ©A FH
5. & Y CHAL
55 dEAERARES 0, 47, 8T 55718 Betel 54E 5 Al
s OiAL : EA SRS T dehd i—i 7140l "t E7|o|A= 7—”‘?5% HE A Z23)
Mg o] Fo AW FoA HEAZRI sl 1 giakibEe] FEFEAL T 3
g ¥As %% 1 OJsfi A 232 ppm} 503 ppm—l HEA| S 28 Abzo|
Spabato] sE3HA| 7} vhelst
%%ﬂ— L2 ZIAS FAste] Ao wiEsEy, B
7158 HEAZEEIANE T A4S )

)

(sulfuric acid)?} Z3AS Astgch.
SEoAE AwojA SHakato)

DAl S 23RS
25

o

W R u) g
79 2 Fol FRLEA s
X MBH FolielxtE ALEOoH

=
EIgt M2
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121 ppme] HEA| SRz =EH E7|oA= &
7Fatlel’.

rE
<2
ik
Sl
U
r
[
1o
o0
3
o
ox
1o
=l
=
fru
olN

1) MR 1 55 Aol A IAE BT o] HuEdch’
2) M FE, A, TR A LA 5 e
(3) T
a7l Eebdo] girt
7. = E7|&
) 715 ==71&
B (g EE 2013) TWA : 50 ppm (235 mg/m’) STEL: -
u|=H(TLV; ACGIH, 2011) TWA : 50 ppm STEL: -
28R 27« e Aol A3HS Has
0] =H(PEL; OSHA, 2012) TWA : 100 ppm (470 mg/m’)
UI%(REL; NIOSH, 2012) TWA : - STEL: -
9 ATHOEL, 2012) TWA : - STEL: -
= A(DFG, 2012) MAK : -
Q= (OEL; JSOH, 2012) TWA : 50 ppm (230 mg/m’)
QA E(ACL;, A=A 2012) TWA : 50 ppm
A= (AL E AR 2011) TWA : 50 ppm (240 mg/m’) STEL: 75 ppm (360 mg/m)
8. &uEd

1) International Labour Office. Encyclopedia of occupational health and safety. International Labour Office,
Geneva, Switzerland. 1983, pp 111

2) Clayton, G, D., F. E. Clayton (eds) Patty's industrial hygiene and toxicology. 3rd ed. John Wiley & Sons
Inc. New York. 1981-1982, pp 4652

3) Pohanish, R.P. (ed). Sittig's Handbook of Toxic and Hazardous Chemical Carcinogens 5th Edition Volume
1: A-H,Volume 2: 1-Z, William Andrew, Norwich, NY 2008, p. 1687

4) Rumack BH POISINDEX(R) Information System Micromedex, Inc,, Englewood, CO, 2012; CCIS Volume
153, edition expires Aug, 2012, Hall AH & Rumack BH (Eds): TOMES(R) Information System Micromedex,
Inc., Englewood, CO, 2012; CCIS Volume 153, edition expires Aug, 2012
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S712E-30

L HE n—old AE (2—-3FEel=, Methyl n—amyl ketone)

S2/0]

2-JNEF=(2-heptanone), W€ ol A E(methyl amyl ketone), o} WY A= (amyl methyl ketone), N-o}
4 mE AEN-amyl methyl ketone), A=, HE = (ketone, methyl pentyl), HE ZNE A E(methyl
pentyl ketone), 8 H|Ed 7| E(pentyl methyl ketone), F& O}A|E(buytylacetone)

2. =2| -2ty g3

- CAS No 110430 + BRI TEA CHy(CHDICOCH; /\/\)L
- QSR B3 e FAY] doln] IE A= vhueke] drh

2 Xt 2k 114.2100 ppm=4.67 mg/m’) - H] Z 08166 (20T, &=1)

= = H 357, -2 = A 760 mmHg:151.5C

78 & 393 (F7]=D) -5 71 & 2.6 mHg 20C)

o s ™ T ChgaE Cmwa oy oY@ 0T

A¥SE: 7.9% at 121°C

-2 O = B &= 430 A 9FE o=
7| 7

Ef b, ezl L AsAel AEstE ol U Eubshe, cldt v
ve §EIla) 2717l WS EepAER, IRE U HAS A a

FYRAY A, 2, B, F5, O, AR SO P, 4B F WM, YERMBRR

7o A, B4 Tl 84

i

(nitrocellulose)

E h:EEI — _T'_I‘|

e Nobd AE AR AL F 5 BN HE D BF ate] T2 wEEY 2GH

A<
vy T
884 5o ofs) A7R wdk™ 5 At
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z700] w2E AS 9% U §230] fuE 5 Jop. wimo] wuw uh glou? AolE Ed
Foz wzd A9 sHAA} dojun] 5HL Fo w2E AL Y HPo] wR,
Az, 7], oA, WA 5ol ZownE A% 4 off olmi F2AAA ZAto]

—AZA WA =20 Fa TAARS oAl $2 Ao B 2574 AAHEolt 75
e 2% ofsh % uhup,
(3) ek

7. = EI|E

1) 71$=E71E

et (AL e E 5, 2013) TWA : 50 ppm (235 mg/m°) STEL: -
0] =(TLV; ACGIH, 2011) TWA : 50 ppm STEL: -
71249 2A 1 R EAFE FaFsts 5

1| =+(PEL; OSHA, 2012) TWA : 100 ppm (465 mg/m’) STEL: -
u]=-(REL; NIOSH, 2012) TWA : 100 ppm (465 mg/m’) STEL: -
£ ABHOEL, 2012) TWA : 50 ppm (238 mg/m’) STEL: -
E=A(DFG, 2012) MAK : -

Q] HE(OEL; JSOH, 2012) TWA : -

A H(ACL;, TAY =54, 2012) TWA : -

A=A g A 2011) TWA : - STEL: -

(2) AESH mYHF : A7 ¢e

0

8.

rar

i)

1) Rumack BH POISINDEX(R) Information System Micromedex, Inc., Englewood, CO, 2012; CCIS Volume
153, edition expires Aug, 2012, Hall AH & Rumack BH (Eds): TOMES(R) Information System Micromedex,
Inc., Englewood, CO, 2012; CCIS Volume 153, edition expires Aug, 2012

2) Lynch DW et al; Toxicol Appl Pharmacol 1981;58(3), pp.341-352

3) U.S. Coast Guard, Department of Transportation, CHRIS - Hazardous Chemical Data, Volume II.
Washington, D.C.: U.S. Government Printing Office, 1984-5.

4) Lewis, RJ., Sr (Ed.). Hawley's Condensed Chemical Dictionary. 12th ed. New York, NY: Van Nostrand
Rheinhold Co., 1993, p. 757
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g 43 (Methyl alcohol)

1. 32/0f

W&t 2(methanol), $E &3 -2(wood alcohol), HE FAFSHE(methyl hydroxide), 7}H]&(carbinol), X
- 3}o] E E A ¥ BH(monohydroxymethane), &= A3 2] E(wood spirit), = WX ERNwood naphtha), H&
2-(methylol), 22U Y A1 8] E(colonial spirit), ZHH|Qt A 1] E(columbian spirit), TZA12] A1)
E (pyroxylic spirit), 2~2HITt= Y] Q] e (standard water in methanol)

2. =2| -2y g3

H
|
CAS No 67561 XA S IFAL L CH;OH H—C—OH
H
2o ol A Byt B QIS A, ZE N2 B3 A ¢FE WA
2 Xt 2k 320 (1 ppm = 1.31 mg/m?)" H| Z= 0.807 (0T, B=1)"
= = ® 978C° Z = H 65T (760 mmHg)
=79 = 111 (F7] =10 = 71 ¢ 775 mmHg (25C)°
_ _ Zul 3}3k7F 06, ZEHF AFs}7E
e s e @) TR I
g o = E A, JdHE, WA, AE Tl F 53
71 Bl & o FEN 52 WA Adh Aol dAEEAet 2ELHE|E T2 f57FA%}
Z717F ARt EefaE R, RS 9 95 RE ASHA o oA a4 dFulEd v
o5t}
o .

ESLSE Az, HAE, HhA, AWE P B AL
FRHFBY  ZBYYSE Az, WAL, vUA, AHE, T R Ak Az A

CEe AR B, EE TR e Semn Age] s REs) Hry,
COAL ;RS o)A F2 dAlE oAl B dEe
acid) — o|AtsterA o] TS E3f tiAl7F "ok 171e] H$- 2 alcohol dehydrogenase system-2
59 At Eep.
Cu e e mEAOR Aue S W,
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6. X 7|8 ZZZEH
1) S4=4
1) MZA © 3437 A7} =& T 305247 Afolo] Dojr},
2) 23P|A Az YA AT 3 04, FE Aol dojdy
3 = IR : uff =2 koA =EE A STl g8l ol A= S0 U 5 don =
= 12A[7H48A17E 3 Rt FAFESNATE Aol olF o Utk TFe] k== d A5 9F
A, B BuLE, HAS §ud 5 gl
(2) =4
1) AMZA - Hgks 7ol A7 =2 d A AEHolaL yHEAQl FFo] UEhd 4= glon
Aok B R, 78, HIEAR, oA e 5o SF41HY dAEEl UE E 4 Slv)
2) &, LIS, H|Z, Q5 @ gt F7]ol F72F =& 2 A A2zt vebd = doh).
(3) A
=0 AbRollA WelEd=E o7 ¢k . (ARC -, ACGIH - )
7. LEIIE
0 715 =&71%
S8 5 2013) TWA : 200 ppm(260 mg/m®) STEL : 250 ppm(310 mg/m’)
"] =-(TLV; ACGIH, 2011) TWA : 200 ppm STEL : 250 ppm
N12Age) 27 A B o 4 JISAE Haske 47
o] =H(PEL; OSHA, 2012) TWA : 200 ppm(260 mg/m®) STEL : -
u|=H(REL; NIOSH, 2012) TWA @ 100 ppm(465 mg/m’) STEL : -
S ASHOEL, 2012) TWA : - STEL : -
E=2Q(DFG, 2012) MAK : 200 ppm(270 mg/m’) L @ 11(4)
Q] E(OEL; JSOH, 2012) TWA : 200 ppm(260 mg/m’) STEL : -
AR (ACL; SA=E4], 2012) TWA : 200 ppm STEL : -
AH=RF E AR 2011) TWA : 200 ppm (270 mg/m’) STEL: 250 ppm (330 mg/m’)
AN, MAEY, ORA, V= dE 59 e LEVIEEe|RE HudiELCH
OE HoE ZAEEQILICH ($ACGIHE 2011H T TItEE= 2011 T2 A05IELICt)
(2) =34 HYEH . u]=(BEL ACGIH, 2011)
== = A= ZF Al7] BEI
2 2= methanol AAxg & 15 mg/L
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=)
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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L Hg g AE (Methyl ethyl ketone)

712232 ]

S2/0]

HE}F=(butanone), 2-F-Ef=(2-butanone), °|@ WE A E(ethyl methyl ketone), H|E OFA|E(methyl
acetone), MEK

. CAS No 78933 BRI Y TRA GHO \)DK
DQF 3 A A, ISk HAL opAlEN A2 HA(HASA] 1 5.4 ppm)
2 X 2 7211 (4 ppm = 7.21 mg/m*)° - H| = 0805 20T, B=1)°
= = F s’ Z = & mech
57 Y2 24(F7 =10 = 7| ¢ 77.5 mHg 25T)
o 3 A 6T (UHAE) ZastA 3 F 18%~1z%<v01 %) "
8 o = 2565 g/100 m¢ (& 20T), 344A T4 7184 =
<71 BF FHES RERARE 1R AU W 57, da A= i%oe‘tﬂ s|E=of JAtsieraot
T2 F57EA7 dAR, 23575 == 102,000 ppm
& : "the Merk index, "ACGIH, “HSDB

= o =
B3A), BRA, AF ARA, S71FH A, B RE AN, 120182 FFO, dgTAL
WA 2g Felolg, vey ERgeA, FeBelAH 2, dELoluR W 2 Sof A

4, F2 LEEE= 33
CHFAY ¢ EFA, WA, A7 LA, RV AR AR, B2 g2E A, 120w
& w5, TR, YA g Selogu, Felolad2, vy Buged), FeRe)an 2,
=]

[e]
Mgt 9 2 52

A3k Apela
CFRATTY  BFA, BRA, AR A, S/ A B YRE YA 1208 B
o, HEZEr, BALE Felo|gd, Belo|2e2, vAey Euges 5 Axsts 34

sl 3 .

e TiA} 2 vjd - B E ]/\1 HE ofd AE (MEK)L thALE|o] 2-butanol, 2,3-butanediol, 5-hydroxy-
2-butanon© &2 Ft}, /\}3“’11741/\1 MEK&= A48 FpEo] AAlo] 218 XA =Hw ¥yt
3597 3-hydroxy-2-butanon®] HE|Z A v|&3}A =t} 8A|ZF TWA =521 200 ppmo] =&
7] & vLAEAEMEK) FEE 9.7 ppmo]il AW F MEK %X+ 3.6 2 mg/¢ 7} Hr}, uJT#
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T 5 3759 dAAIAE A= 0.011-0.018/mino| T 7Y (guinea pig)ofl Al MEKS] thAMbES
2-HER=(2-Butanol), 3-8 EEA]-2- &2 (3-hydroxy-2-butanone), 2,3-5-&tof|T]-2(2,3-butanedione)©| T}, 7|
UgoA MEKS] hARHES 35 ERA2 NE — 23 MBS — ZETEAY — 24Es —
2o GAE olth. &Y Al F71, 719 BFAEE FAISHE MEK %= 10-12 ppmo]ty,

« W] - EFolA MEK Al A B = tieF sl =o|th 37159 MEK s+ MEK =59 &

F AEety Awrt Gy

6. EXI|E 1Y ol

) 34 2723
1) AP M85, glakah, ol 4at W, BE
2) 2B ¢ W, WY, Axe] £, PuIA 28] 53
3) SEIA : AREEANA A, A7 olgEEV. S| 7
) W, = b AFFY, W8 AR
5) AIZZ : A1Egel, T, Zleiael, B, K5

(2) Wy 779
1) Al

(3) A

BT Aol Bk AR 71

(IARC - , ACGIH - )

M 715 ==71%
S (185 2013) TWA : 200 ppm (590 mg/m’) STEL : 300 ppm (885 mg/m’)
u|=+(TLV; ACGIH, 2011) TWA : 200 ppm STEL : 300 ppm
NEdAe 27 IR A U 3, w2 &4 Hassis &7
u|=(PEL; OSHA, 2012) TWA : 200 ppm (590 mg/m®) STEL : -
u|=-(REL; NIOSH, 2012) TWA : 200 ppm (590 mg/m’) STEL : 300 ppm (885 mg/m’)
62 ¢13HOEL, 2012) TWA : 200 ppm (600 mg/m®) STEL : 300 ppm
= A(DFG, 2012) MAK : 200 ppm (600 mg/m’) PL : 1(1)
Q] ®.(OFL; JSOH, 2012) TWA : 200 ppm (590 mg/m’) STEL : -
JE(ACL; A =5A, 2012) TWA : 200 ppm STEL : -
g (AE]E AR 2011) TWA : - STEL : 100 ppm (300 mg/m")
et MA=EY DRZE Ve 2 59 YEs LEVIEEEE FIHELCH
™ EE Hre ZAFEZQLICH (KACCGIHE 2011d T T2tEe= 2011E I FstEL )
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(2) AESHA RmUEE : u|=X(BEL ACGIH, 2011)

£ &= A= ZF A7 BEI

A 2 MEK AQxg o 2 mg/L

A2

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

2)
3)
4)

5)

6)

7)

Cincinnati, 2010,

Toxnet HSDB available: http://toxnet.nlm.nih.gov [cited 15 September 2012]

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

loride, methyl ketone and other chemicals. The pulmonary and non-pulmonary effect. Int Arch Occup
Environ Health 63(7):503-507.

Mitran E, Callender T, Orha B.. Neurotoxicity associated with occupational exposure to acetone, methyl
ethyl ketone, and cyclohexanone, Environ Res 1997;73(1-2):181-8,

OSHA. 2009. Table Z-1 limits for air contaminants, Occupational Safety and Health Administration. Code
of Federal Regulations. 29 CFR 1910.1000 Subpart Z.

Dick RB, Krieg EF, Jr., Setzer J, Neurobehavioral effects from acute exposures to methyl isobutyl ketone
and methyl ethyl ketone. Fundam Appl Toxicol 1992;19(3):453-473.
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L e o]AXE HAE (Methyl isobutyl ketone) ]

1. 32/0f

MIBK, &l<>(hexone), ©|ARE wd | E(isobutyl methyl ketone), ©|AXZE O} E(isopropyl
acetone), 4-W|&-2-HEli=(4-methyl-2-pentanone), 4-HE HEH-2-(4-methylpentan-2-one), 2-HEIZZH
g A E(2-methylpropyl methyl ketone), 4-H]&-2-H&H-&(4-methyl-2-pentanone), MIK

2. =8| - sty d&

cH, ©

GHL0 AN
H,C CHy

Eisk Ak ek WA s

- CAS No 108-10-1

0
=
P
i
1z

el oy AE @ g v
0.3~0.7 ppmo]t}.”

>
ot
|
o
1o
ook

2 X} 2F 10016 (1 ppm=4.18mg/m’)" - H] = 08017 20C)°
= = H s47C -2 = A 1s8C”

=z 7Y 345 = 71 ¢ 15 mHg 25C)
ol 3 A 23C (LHAED = gt 5 A 1.4~7.5 (vol %)
g of & 2o wou, &FE, A, o=l 431}

Z7 : ®the Merk index, ACGIH, °HSDB

DEE, SAR W YERASRA, BelSdd o @ A1) SARA Kol AEFu|R, o
goumgol Ax, FHASAUERASR oA HA 5 A, SHA, AT 5

4. F2 &5 B

AHA ALE AN 7] ST Fet o HEo| s =

5. &+ AL

A IR, SRR FEY, dE Sk

5 ] 60% AT E4ErE 100 ppme] wEo] Ak
HAEMBK)S 55 Aol 2417 v& Fo] 3839 Fxol Zg3ich wgdEgAEdt=
¥

g
MIBKE: =2 3 24417k Abolol] AASH Z7lehs S HolA izt MIBKS] 4417k 57
EE 5 O] ol 90 whofl Aol AAZE "Hoh @A/, 715571 S=ASTE A4
90} 92002 NI} 2o G40l Erh Helm 52 892 AHdAES Hl 22 243t 5
7t g 52 AlZIMA MIBK 10, 100, 200 mg/m’ -s%=et 712|311 MIBK 200 mg/m’e} &5 150

ng/m] BB =2 AA BF A, B W], &9 F MBK| SEoHe AFYL wE Fof
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< AR 4HE2- e 45| E8AAHE 2- k0] e HEHAGnmol/e ) ©]
: Ql HlEs 0HAIES|QIL:, MIBK WEo 2 Fojgls wjE) EEOLHL—J
AAIZE B FgwFo] Wtk MIBKE] €% FsEv keEA 5o 43 S7iskal 1 o]+

% ked ol M3 fFaste] 2417ko] A Sof TUR| =Eiith e =& St W

@ 5 MIBKE] A A& 1.61 hrrkg oAl 3A17E o o] =Fo A MIBKE 4W F wijd F

2 &0 10.04% O]t

Ab: BEAF A EF JAHERE 4-hydroxy-4-methyl-2-pentanone} 4-methyl-2-pentanone©] 31T},

< Hjd : MIBKe= QIZFe] 27y W, mAEY, AEdo s U]aol s, 27 o] s
Az 3 AdAE ez 3 dtola HE2 F5E MBK 5 0.12%7F Aoz ujdE gl
2¥ F MBKE %9 F& A ®molr,

WP BEAEAA BF RIS 66k ol

o

AUAES o2 =2 AHeA 100 ppmo] AD 4 Gl Heh HEo| I, 200 ppmo] 1587}
wBEE e ggAEel Lo 4354 sadtqry.

o4 STk 80500 ppmsl Tol A 19 20308 B9t AstE 199 F 2/30]40] &, 2, Bl
AS34E BASA Ve FHOR Aok, A8uE, FF, A4 59 F4L Baskd 59 5
AR FE2F 504100 ppmOE Hobdl F 14 F 19] & AFFAE TSGR, Ui 2]

FFAAA FH4ol A%HAE,

(2 94 AFIF

1) 2=

TEATANA =i MIBKZE o] RoESGlE wf oA aniline hydroxylase /=9t
cytochrome P-4500] Z7}8FATl”. &G HE7} 80~500 ppm¢l FojlA] 12 20~30% Hot ZHstd 19
Y A 2 4 saskg

2) A1z

Ao 0 pom MK el HUATE Ao AIRTINE AL, A2
Amiiel BAKOR R J15 A B UGLTFY, Tt QoI B wmBel A <l
e Aolg mask At Ee] Geiet.

3 = W HIY, oI

A G FE=7F 80~500 ppm&l LoflA 1 20-301 F<F AFStE 197 F 3 o e T4

sheaek”,
(3) ek

IARC 2B, ACGIH A3

0

L
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B (8T H 2013) TWA : 50 ppm (205 mg/m’) STEL : 75 ppm (300 mg/m’)

"|=(TLV; ACGIH, 2011) TWA : 20 ppm (82 mg/m’) STEL : 75 ppm (307 mg/m’)

71289 2A FFAAEA S AFEAAE 4oTA ¢ & Sle AR HF

1] =H(PEL; OSHA, 2012) TWA : 100 ppm (410 mg/m’) STEL : -

u|=-(REL; NIOSH, 2012) TWA : 50 ppm (205 mg/m") STEL : 75 ppm (300 mg/m®)
62 ATHOEL, 2012) TWA : - STEL : -

= A(DFG, 2012) MAK : 20 ppm (83 mg/m’) PL : -

Q] 2(OEL; JSOH, 2012) TWA : 50 ppm (205 mg/nt’) STEL : -

A H(ACL;, TAL=5A], 2012) TWA : 20 ppm STEL : -

AHE RS E AR, 2011) TWA : 20 ppm (83 mg/m’) STEL : -

Y, MAIEY, mRZE, V= HE 59 dEs L&V IE™Ee|RE FuHiELICH

(] [ .
*HE HEs ZAEEQUICE (KACGIHE 2011 T, EZf=s= 2011 E2 FUSIASLICE)

(2) BESH 2YEHY
— O|=(BEI; ACGIH, 2010) : &4E &% kst AW F MIBK : 1 mg/0
— SUBAT; DFG, 1999) : AAFRF Aiedt &9 F MIBK : 3.5 mg/(

8.

o2

rar

i)

1) European Chemicals Bureau; UCLID Dataset, 4-Methylpentan-2-one (CAS # 108-10-1) p.72

2)

3)

4)

5)

6)

7)

8)

Wigaeus-Hjelm E, Hagberg M, Iregren A, et al., Exposure to methyl isobutyl ketone: Toxicokinetics and
occurrence of irritative and CNS symptoms in man. Int Arch Occup Environ Health, 1960;62-19-26.
Granvil CP, Sharkawi M, Plaa GL. Metabolic fate of methyl n-butyl ketone, methyl isobutyl ketone and
their metabolites in mice, Toxicol Lett, 1994 Feb 15;70(3):263-7.

Wigaeus-Hjelm E, Hagberg M, Iregren A, et al., Exposure to methyl isobutyl ketone: Toxicokinetics and
occurrence of irritative and CNS symptoms in man, Int Arch Occup Environ Health, 1960;62-19-26.

Kawai T, Zhang ZW, Takeuchi A, Miyama Y, Sakamoto K, Higashikawa K, Tkeda M, Methyl isobutyl
ketone and methyl ethyl ketone in urine as biological markers of occupational exposure to these solvents
at low levels, Int Arch Occup Environ Health, 2003 Feb;76(1):17-23. Epub 2002 Sep 18.

DiVincenzo GD, Kaplan CJ, Dedinas J. Characterization of the metabolites of methyl n-butyl ketone,
methyl iso-butyl ketone, and methyl ethyl ketone in guinea pig serum and their clearance. Toxicol Appl
Pharmacol, 1976 Jun;36(3):511-22,

Silverman L, Schulte HF, First MW. Further studies on sensory response to certain industrial solvent
vapors, ] Ind Hyg Toxicol. 1946;28:262-260.

Armeli G, Rinari F, Martorano G, Clinical and hematochemical examination in workers exposed to the
action of a ketone (MIBK) repeated after five years (in intalina). Lav Umano 1968;20:418-423.

9) IPCS INCHEM; Environmental Health Criteria (EHC) Monographs. Methyl isobutyl ketone (EHC 117, 1990).

10)

11)

12)

134 |

Armeli G, Rinari F, Martorano G. Clinical and hematochemical examination in workers exposed to the
action of a ketone (MIBK) repeated after five years (in intalina)., Lav Umano 1968;20:418-423,

Dick RB, Krieg EF Jr, Setzer J, Taylor B. Neurobehavioral effects from acute exposures to methyl
isobutyl ketone and methyl ethyl ketone, Fundam Appl Toxicol. 1992 Oct;19(3):453-73.

Grober E, Schaumburg HH. Occupational exposure to methyl isobutyl ketone causes lasting impairment

in working memory, Neurology. 2000 May 9;54(9):1853-5.
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L e S|t (E229El, Methyl chloride)

1. 32/0f

o}2 El(artic), 22 H|EH(chloromethane), X =22 2 H| B (monochloromethane)

- CAS No 74873 - XA IRAL CHCL H;C —Cl
- RO A FAao s oFgh WAjel ek gto] wrha WAjel 9= 10 ppmo]Th”
2 X ZF 50.49 (1 ppm=2.06 mg/m’)" - H| = 0.915920T3)"
= = ® 9.7C° -2 = ™ 2370760 mHg)a
= 7Yz 247°¢ = 7] @ 3800 torr (22C)
ol 3 H - < E gb 5 A 8.1~17.2 (Vol %)
g ol E Eof Ot mom, SRZAEE, oH =L}t 4Itt”

Zx : ®the Merk index, "ACGIH, °HSDB

WA, AR BEAA|, 84|, sterEde] 27AE, duE Ax, 57 9L A7 Ak, g
T YA Z ) e (Styrofoam®) Tt Za]o-Fet A%, A AgA], Bk S
4, F2 E=E&|= 38

A= Az, 28 258 A4l
5. &4 % Al

s F o F0 B ARE F9oln, iR F4E 4 )

« iAF 7oA WERR ) SlolEaERe] dAsg Ha)

cujd 5] I awoR widEn

R AR gl

e, Wd ZReto]=o

2 0 =
o ALE A, 7 T

wrletRE | 135




S5, 2oF, A, &, olgdoll, Alokes §o 40l Hil

2) 2w

At A AT A ZF EAdo] BIE YL,

3) HlAYAL7 |74

U ApF AN A Aol B,
(3) T4

AP A Hehd (Al o] HaEtH”. (IARC : 3, ACGIH : A4)

S8 =55 2013) TWA : 50 ppm (105 mg/m’) STEL : 100 ppm (205 mg/m’)
u)=H(TLV; ACGIH, 2011) TWA : 50 ppm (105 mg/m’) STEL : 100 ppm (205 mg/m’)
712848 A TFABA N FFe deINA de A= A

u|=(PEL; OSHA, 2012) TWA : - STEL : 200 ppm

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

S-H AFHOEL, 2012) TWA : - STEL : -

£ 2A(DFG, 2012) MAK : 50 ppm (105 mg/m’) PL : -

A X (OEL; jSOH 2012) TWA : 50 ppm (105 mg/m’) STEL : -

AE(ACL;, SAE=F4], 2012) TWA : - STEL : -

g = (AR B AR 2011) TWA : 50 ppm (105 mg/m’) STEL : 75 ppm (160 mg/m*)
Y, MAEY OREAE V= dE 5o HEs LEV(EHeIRE LU C

¥ OE Hne RAMEZQILICE (XACGIH= 20113 T m2tc= 20118 e A 0st&LIct)

(2) BESHA wUEY : g7 ge

0

8.

rar

ik

0

1) Mackie IJ. Methyl chloride intoxication, Med J Aust 1961;1:203.
2) USEPA; Chemical Hazard Information Profile: Chloromethane p.V-9 (1978) EPA-560/10-78-001
3) Nolan RJ, Rick DL, Landry TD, McCarty LP, Agin GL, Saunders JH. Pharmacokinetics of inhaled methyl
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4)

5)

6)
7)

8)

9)

chloride (CH3Cl) in male volunteers, Fundam Appl Toxicol. 1985 Apr;5(2):361-9.

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. 3439

McNally WD. Eight cases of methyl chloride poisoning with three death. J Ind Hyg Toxicol,
1946;28:94-97 .

Fairhall LT, Industrial toxicology 2nd ed pp284-286. Hefner publishing company, New Yor (1969).
Hansen H, Weaver NK, Venable FS. Methyl chloride intoxication, Arch Ind Hyg Occup Med.
1953;8:328-334.

Torkelson TR, Rowe VK. Halogenated aliphatic hydrocarbons. In: Patty's industrial hygiene and
toxicology, 3rd ed Vol 2B, pp3436-3442,

Repko JD, Jones PD, Garcia LS et al., Behavioral and neurological effect of methyl chloride,
DHEW(NIOSH) Pub No, 77-125,

10) Repko JD, Lasley SM. Behavioral, neurological, and toxic effect of methyl chloride: A review of the

literature, Crit Rev Toxicol, 1979;6(4):283-302.

11) Pavkov KL, Kerns WD, Chrisp CE et al., Major findings in a twenty-fourmonth inhalation toxicity study

of methyl chloride in mice and rats. Toxicologist. 1982;2:161.
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g 2
(1,1,1-Ex 22208,

=

~—

Methyl chloroform)

1. S2/0f

1,1,1-EZ| S 2 2 o]|ek(1,1,1-trichloroethane),
Zr|EHmethyltrichloromethane), ™|&l
E 8| = & 2 of| ¥l (trichloroethane)

U1} E 2] & & 2 of| €h(alpha-trichloroethane),
=2 2 L= (methylchloroform),

HeEgE=
E &2 2" gKtrichloromethylmethane),

2. 22| skt 43
il
- CAS No 71556 XA 2 JFAL L CHCCLs -r:I+CH3
ol
DQF A AR SREXE vt WA s T EA4d AACHA ] 2 120 ppm)
2 Xt ZF 133.40° - H] Z 1.3376 200)°
= £ # nsc - # = 3 41T
I YUE 45 -5 7] Y 124 mHg 250)°
o 3 HA S X o8k st A T E T%-16% (vol %)°
g o T Eo o H=tH0.07 g/100 ml, 20T). o|AlE, EH 2 A= & H=rh
7| Bt ZRAL ZFA7IR, 1Ea sk 2] 543 &Sk Eo] Uil Zsic)
Zx : °the Merk index, °ACGIH, *HSDB

Qo] HAA, B4 TAA 59 SAR AGEHD ARl
F7EAR A @4 A AR 14 100 shes
252 B gI@ol U] B GO AHgo] FaT RO

o

cBh o FE BB Bt T4EEY), s
2 53 54 520 300004 0uYES AOZ
o] GepAH? 35350 ppmo] GAI7F = s‘z
TEER =2EYS o) Jo, ¥, 71 §E, 2

=<4 21| FA, vinylidene chloride A%

Huato] vinylidene chloride A% 3}8h-g74 9]
ol 4vlEIT ot 4zl 2
2 A4FEH

34
FME SEER T4t doldth AbolA
2 ggA gl =E2Fwe 7|7t et E4

5 € g FRERE9| 2507 AHE AL

&, HoA MdEasz o] WARH?

l': = _1
s AL WY SRR EE22 7hoA] microsomal P-4500] ]3| trichloroethanol & T AbxE] o] A



2-3, 11-12)

. Trichloroethanol-& trichloroacetic acid® AFstE] o] oA Uepd

2
>
S oo
iy
Lo
V—L‘

< vjd 5 AR ]/\1 97.6%°] T HEERRESS Z7|E HEE YL, 0.5%= olikeletag,
0.6-1.1% AHO & 020 WHolA et
o BEZF7] 0 6789 Ao A] 35-350 ppmof 6A|7F =& A] AW E3F trichloroethanol ¥} trichloroacetic

acid W|Z W) 270174} 76417 o] A

Z X3y 2 A5} E-A(chlorinated solvent) F-of|Al&= 71 SAdo] A2 F2o &51A|qk 3
=71 gzl AdolA HaE AASIAA Y mEof] whE A7 Wol EilE wh QL

NAA AE Bat A Age] HAmo R ApE e gk,
AdAE 500 ppmoll A Yebd 5= Qi o] oA WAle] AT EAzo|t,

0 ppmo] 2A17F =Z&3FAL 450 ppmol| 4A17F 2¥ =2 Al @%59] niHdlo|u AAA 7|lgho]
A 5}E 0] lowest-observed-adverse-effect level ©]u} no-observed-adverse-effect levelo] 7}7FR e

LR EE5Ee Adole A3 A2AIA epinephrineo]| thet A& S7HAIXITH
th2 o718 79 ufasA 2 uE 2R (defa) & FT(redness) 14 (scaliness) S -S-ahst}?,

1) ZHE=A 2 Hle7 |7

ZIYotm 1o} & o83l 37HY &<t 6]--‘7—_
of Welshs s} vehgtn®, e 23
ol W3kl A QF”

3050 4 3A17F B¢ 1000-10,000 ppm =2 A] 7k}l
=2 3R 1000 ppmo|A Au|dt 7kaF AlRFe] 7hed A

(3) A

FE B3 AF9t TYUS 53 AFolA Aty BeE Bul gIF”. (ARC: 3, ACGIH: A4)
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7. = E7|1&

@)

() A
— O|={BEI; ACGIH, 2011)

(o8

7T =E27E

S (g T H ) 2013) TWA @ 350 ppm(1,900 mg/m’)  STEL : 450 ppm(2,450 mg/m’)
u])=H(TLV; ACGIH, 2011) TWA : 350 ppm(1,910 mg/m*)  STEL : 450 ppm(2,450 mg/m’)
71 AR ZA: uHEEY AES Hadsial, giAS 9 PHYGY FEES 4} s
5. TLVSTEL= AF o= Ueid = Q= WAy f3S J4d) 3= &5

u]=~(PEL; OSHA, 2012) TWA : 350 ppm STEL : -

1] Z-(REL; NIOSH, 2012) TWA : Ceiling(15%-) : 300 ppm STEL : -

8- AFHOEL, 2012) TWA : - STEL : -

= A(DFG, 2012) MAK : 200 ppm(1,100 mg/m’) PL : T (1)

Q] ®¥.(OEL; JSOH, 2012) TWA : - STEL : -

AHE(ACL, TA=TA4] 2012)  TWA : - STEL : -

= (A}3]) B AR, 2011) TWA : 100 ppm (550 mg/m’) ~ STEL : 200 ppm (1,100 mg/mr)
LY, MAIEN mEZE |z 4 SO HEs =7 |EEeHE OB

*RE s IAMEEQLCH (KACGIHE 2011 T TZte= 2011E e EOsHELICH)

Y554 R E T

LHEF(workweek) ZHER —6{— A3 AW S| F trichloroethanol @ 30 mg/{
LT (workweek) AFEw & A F3 = F trichloroethanol : 1 mg/{
LHEF(workweek) TFR| 2 G 2 FsE A Q] trichloroacetic acid : 10 mg/0
L5 upRjuk W) 2 Aof st $7] % methyl chloroform @ 40 ppm
=(BAT; 2012)

ZEa] 2o A FH3t 7)o A2 methyl chloroform : 20 ppm
FHAGER & % 111 EYIFRRE : 550 ug/l

O3 2 A2 Al T 37]59 WESREEEE 1 20 md/or

o2
A
i
rar

2)

3)

4)

5)

6)

7)

Astrand, I.; Kilbom, A.; Wahlberg, I1.; et al.: Methyl Chloroform Exposure, I. Concentration in Alveolar
Air and Blood at Rest and During Exercise, Work Environ, Health 9:69-81 (1973).

Monster, A.C.; Boersmaa, G.; Steenweg, H.: Kinetics of 1,1,1-Trichloroethane in Volunteers. Influence of
Exposure Concentration and Work Load. Int, Arch, Occup. Environ, Health 42:293-301 (1979).

Nolan, R.J.; Freshour, N,L; Rick, D.L.; et al.: Kinetics and Metabolism of Inhaled Methyl Chloroform
(1,1,1- Trichloroethane) in Male Volunteers, Fundam, Appl. Toxicol. 4:654-662 (1984).

Jones, R.D.; Winter, D.P.: Two Case Reports of Deaths on Industrial Premises Attributed to
1,1,1-Trichloroethane, Arch, Environ, Health 38:59-61 (1983).

Kleinfeld, M.; Feiner, B.: Health Hazards Associated with Work in Confined Spaces. J. Occup. Med.
8:358-364 (19606).

Stahl, C.J.; Fatteh, A.V.; Dominguez, A.M.: Trichloroethane Poisoning. Observations on the Pathology and
Toxicology in Six Fatal Cases. J. Forensic Sci. 14:393-397 (1969).

Caplan, Y.H.; Backer, R.C.; Whitaker, J.Q.: 1,1,1-Trichloroethane. Report of a Fatal Intoxication. Clin,
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Toxicol, 9:69-74 (1976).
8) Bonventre, J.; Brennan, O, Jason, D.; et al: Two Deaths Following Accidental Inhalation of
Dichloromethane and 1,1,1-Trichloroethane, J. Anal, Toxicol, 1:158-160 (1977).

9) Pelkonen, O.; Vainio, H.: Spectral Interactions of a Series of Chlorinated Hydrocarbons with Cytochrome
P-450 of Liver Microsomes from Variously-Treated Rats, FEBS Lett, 51:11-14 (1975).

10) Cox, P.J.; King, LJ.; Parke, D.V.: The Binding of Trichlorofluoromethane and Other Haloalkanes to
Cytochrome P-450 Under Aerobic and Anaerobic Conditions, Xenobiotica 6:363-375 (1976).

11) Hake, C.L.; Waggoner, T.B.; Robertson, D.N_; Rowe, V.K.: The Metabolism of 1,1,1-Trichloroethane by
the Rat, Arch, Environ, Health 1:101-105 (1960).

12) Eben, A.; Kimmerle, G.: Metabolism, Excretion and Toxicology of Methyl Chloroform in Acute and
Subacute Exposed Rats, Arch. Toxikol, 31:233-242 (1974).

13) U.S. Environmental Protection Agency: Health Assessment Document for 1,1,1-Trichloroethane (Methyl
Chloroform), EPA-600/8-82-003F; NTIS Pub. No. PB-84-183-505. U.S. National Technical Information
Service, Springfield, VA (1984),

14) Stewart, R.D.; Gay, H.H.; Schaffer, AW.; et al.: Experimental Human Exposure to Methyl Chloroform
Vapor, Arch, Environ, Health 19:467-472 (1969),

15) Mitoma, C.; Steeger, T.; Jackson, S.E.; et al.: Metabolic Disposition Study of Chlorinated Hydrocarbons
on Rats and Mice, Drug Chem, Toxicol, 8:183-194 (1985).

16) Hall, F.B.; Hine, C.H.: Trichloroethane Intoxication:A Report of Two Cases, J. Forensic Sci, 11:404-413(1966).

17) Bass, M.: Sudden Sniffing Death, JAMA 212:2075-2079 (1970).

18) Hatfield, T.R.; Maykoski, R'T.: A Fatal Methyl Chloroform (Trichlorooethane) Poisoning. Arch, Environ,
Health 20:279-281 (1970).

19) Halevy, J.; Pitlik, S.; Rosenfeld, J.; et al.: 1,1,1-Trichloroethane Intoxication: A Case Report with
Transient Liver and Renal Damage. Review of the Literature, Clin, Toxicol, 16:467-472 (1980).

20) Northfield, R.R.: Avoidable Deaths Due to Acute Exposure to 1,1,1-Trichloroethane, J. Soc. Occup. Med.
31:164-166 (1981).

21) Torkelson, T.R.; Rowe, V.K.: Halogenated Aliphatic Hydrocarbons Containing Chlorine, Bromine, and
lodine. In: Patty's Industrial Hygiene and Toxicology, 3rd Rev. ed., Vol. 2B, Toxicology, pp. 3502-3510.
G.D. Clayton and F.E, Clayton, Eds, John Wiley & Sons, New York (1981),

22) Gamberale, F.; Hultengren, M.: Methyl Chloroform Exposure. II. Psychophysiological Functions. Work
Environ, Health 10:82-92 (1973).

23) Salvini, M.; Binasch, S.; Riva, M.: Evaluation of the Psychophysiological Functions in Humans Exposed
to the "Threshold Limit Value" of 1,1,1-Trichloroethane, Br, J. Ind. Med, 28:286-292 (1971).

24) Torkelson, T.R.; Oyen, F.; McCollister, D.D.; Rowe, V.K.: Toxicity of 1,1,1-Trichloroethane as Determined
on Laboratory Animals and Human Subjects, Am. Ind. Hyg. Assoc. J. 19:353-362 (1958).

25) Rowe, V.K.; Wujkowski, T.; Wolf, M.A_; et al.: Toxicity of a Solvent Mixture of 1,1,1-Trichloroethane
and Tetrachloroethylene as Determined by Experiments on Laboratory Animals and Human Subjects. Am.
Ind. Hyg. Assoc. J. 24:541-554 (1963).

26) U.S. National Cancer Institute: Bioassay of 1,1,1- Trichlorethane for Possible Carcinogenicity., NCI
Technical Report Series No, 3, DHEW (NIH) Pub, No, 77-803; NTIS Pub, No, PB-265-082, U.S, National
Technical Information Service, Springfield, VA (1977).

27) Quast, J.F.; Calhoun, L L.; Frauson, L.E.: 1,1,1- Trichloroethane Formulation: A Chronic Inhalation Toxicity
and Oncogenicity Study in Fischer 344 Rats and B6C3F1 Mice, Fund. Appl. Toxicol. 11:611-625 (1988),
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#ll Al (Benzene)

HZ(benzol), Alo]EZAALE F)dll(cyclohexatriene), WlZ(benzole), H(phene), | 2 HlZ(pyrobenzol),
3] 2l Z(pyrobenzole), B4 @ Y(carbon oil), ZFEFE 3ZENcoal tar naphtha), #H|'d 3Hphenyl
hydride), W& d (benzolene), $=4~9] H|7}2 K 2l (bicarburet of hydrogen), A¥t W3ZE}(coal naphtha), X
B ¥l (motor benzol), o dl(annulene), U2 =X EH(mineral naphtha)

- CAS No 71432

AT

R A G g

. Do ol Ly AN A eetilE He A=A, FRYMEES A7 dohdA ol
o [} Qi] © 12 mg/g )h,C

s

2 X} 2 7812(1ppm=3.25mg/m’:20C) - H| & 0.879C

= = & 55T £ = 3 81T

E 7Yz 277 Z 7] ¢ 75mmHg (20C)

el 3 A 11T (g AHE) = 2 st A F7] F 14%7.1% (vol %)
M & A £ at 25T and 760 torr: 1 ppm=3.26 mg/m’; 1 mg/m’=0.31 ppm

2 & = 006g100ml, (&, 20C)

<701 Bt gIsbgo] ek Edolth Eolle AY =4 gow, 778U 7Sl & 5=t
AreiA|oF AbsHA ukg-sla FakAo] sl 7|8kstr] 4ok’
Z% : “the Merk index, "ACGIH, ‘HSDB

Heet ofet FAAE, AREEAl, FEA, HJE AAA, g2

1) FBARE © AU, wiE, AolZRN U 2 §7] ShehEe] FHbEelr, 4R, I 1
H

g
=
L
o,
)
2
o
N
22
o
1o
12
off
12
ook
o
BN
=)
Ll
N
N
B
2
>
el
)
18
o
1
12
o
ofje
2
i)
re
Jo o
oj
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Al - FEH AL 713E Zholr of 7] A #He (hydroxybenzene), 7}H|E(1,2-dihydroxybenzene), E
= FA& (1 4-dihydroxybenzene) 2 AFSHEt) H&-& inorganic sulfate?} ZA$Fslo] phenylsulfate”Z}
Aok, THE ASE ol AR Qi ThE Azt FEEe] § AshEel hydosyhydroquinol
(1,2 4-trihydroxybenzene) 2 =AW, ©]3}E] o] dis, cis- or trans, trans-muconic acids 7} &= A, 181
A=} gucuronic acid7} A3¥sFo]  glucuronides7t E| AU cysteined} Z$}FS}o]  2-phenylmercapturic

acid7} )= A Zolty,

1)

WA HE BelibEEe MR widEn,
B ¥

7 AR A o A o] W=

L =
o3, 7, 2, TE Y S0l e e, ko] o A4 A AloF &, A,
s5EH, 4 E & A

mg: AR AEA BH, SEE o0 g HoR HEAC] BRRRE Aol AAHe] A
23 2099 MRS fuae,
TR 34 Sad AFoRk, 48 B S o 1A, 3E, AR 98 ATee 1

E =PI

WET Fas, AWEE 087 Ame WA =i 27lo ot T F7t
QArf7t Zolo] B AAS UL 44 Hlth 4B, WET, Bave] 247 o 4
A% 4 3 Furse A S

g
ot = :
g 4 gJow, HEEL ZFAZ(pancytopenia)©] Z>I|AHbone marrow)”}
R & (Aplastic anemia)o] AT AEFA WES I WA F52 adZ < ARloltt
WY, by B 9 99 49d0E WA kasel MAWL o

Atjol] Ao Hiy o|F=2 WAy WY JAAAE HolFe o &0
WGP WE G ATo] wa 5w o] b e
chronic type 2= acute typeo|th, A L-ETFo] Z71sHo| wE
WY O] FFIAMTHIOMR) F7H= %t -RESEAIE Uehdth S 40 ppm-year©]S}7hA] =
EEFAFYH|ISMR)ZE A F7FHA] U 40 ppmeyearo]AFof A= SMRO| 32204 6637(400
pprryean A A4 E7kske Aol Husgdr Wale] ojg AARLA WA BAL W
o) WAIR SIHol e kool Sjg WelshA ool Y Ak 10-1mielA W ol
Tgskih). ey iAol ot wiEWo] YEFE WIEHET TS HHEA] AAS)
AL ofUth o MAKY] wE/0E 1dRT A S% ot giEE 159 ool
(F24 0.8of|A AL 49.6). HAlo] &3 MEy WAlo|= EFF7EA =& oF, 715E

2

F=2 myeloid,

k
1
¥
lo
v
N

myelomonocyticO|



AAQ WA Fol Fat AT AgFh WA WA =B CPIA B4TEMR 409
o2& 19674 OSHA PEL/TWAS 10 ppmell A 1 ppm@& Wi A7zt 8), Yups B4l
21ct.

S7H7IE AoR HilH
AN mety HZFo] F7HF 2.48)

S (A8 =55, 2013) TWA : 1 ppm(3 mg/m’) STEL : 5 ppm(16 mg/m’)
1] =H(TLV; ACGIH, 2011) TWA : 0.5 ppm STEL : -
712dA e 2A - WEy LAY TS FHANE 5 e

1] =-(PEL; OSHA, 2012) TWA : 10 ppm STEL : -

Ceiling @ 25 ppm STEL : -

] =H(REL; NIOSH, 2012) TWA : 0.1 ppm STEL : 1 ppm

S A3HOEL, 2012) TWA : - STEL : -

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

AU =(OEL; JSOH 2012) TWA : - STEL : -
YEACL T =54, 2012) TWA : 1 ppm STEL : -
AH= RS H AR, 2011) TWA : - STEL : -

*

‘:IEFODUSI’ )\OH IEA‘I U_|CI7FI|' 7|E 7FII~ ':O| I—IE‘— % |7<I‘IE_|_.EL_E if__ll_[jl-_u—_"jFL_“:h
I

*RE e 4)\H-.jEO,:IL|EL (®ACCGIHE= 2011F & H=2te= 20113 Ehz &MstsUCct)

*

(2) =34 HUYE S ;. u]=H(BEL ACGIH, 2011)

=X 512 A= RHF Al7] BEI
AH = tt - Muconic acid AAEg & 500 ug/g creatinine
&M = S - phenylmercaptoic aci AAFER & 25 ug/g creatinine

1) TARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man, Geneva: World
Health Organization, International Agency for Research on Cancer, 1972-PRESENT. (Multivolume work).
Available at: http://monographs.iarc.fr/index.php p. V7 211 (1974)

2) Clayton, G.D., F.E, 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. 1320

3) Zenz, C., O.B. Dickerson, E.P. Horvath, Occupational Medicine, 3rd ed. St. Louis, MO., 1994, p. 146

4) Hardman, J.G., L.E. Limbird, P.B, Molinoff, R, W. Ruddon, A .G, Goodman (eds,). Goodman and Gilman's
The Pharmacological Basis of Therapeutics. 9th ed. New York, NY: McGraw-Hill, 1996., p. 1683

5) Clayton, G.D., F.E, Clayton (eds,) Patty's Industrial Hygiene and Toxicology, Volumes 2A, 2B, 2C, 2D,
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2E, 2F: Toxicology. 4th ed. New York, NY: John Wiley & Sons Inc., 1993-1994., p. 1308

6) Grant, W.M. Toxicology of the Eye, 3rd ed. Springfield, IL: Charles C. Thomas Publisher, 1986., p. 140

7) Snyder R, Lee EW, Kocsis JJ, Witmer CM. Bone marrow depressant and leukemogenic actions of
benzene. Life Sci 1977;15;21(12):1709-21.

8) Vigliani EC, Forni A.. Benzene and leukemia,, Environ Res, 1976;11(1):122-7,

9) Mehlman MA, ed; Adv Mod Environ Toxicol Vol IV: Carcinogenicity and Toxicity of Benzene p.52 (1983)

10) Finkelstein mm. Leukemia after exposure to benzene: temporal trends and implications for standards.
Am J Ind Med 2000;38(1):1-7

11) Miligi L, Costantini AS, Benvenuti A, Kriebel D, Bolejack V, Tumino R, Ramazzotti V, Rodella S,
Stagnaro E, Crosignani P, Amadori D, Mirabelli D, Sommani L, Belletti I, Troschel L, Romeo L, Miceli
G, Tozzi GA, Mendico I, Vineis P. Occupational exposure to solvents and the risk of lymphomas.
Epidemiology. 2006 ;17(5):552-561.
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2718tE-37
L WZ ey} 1 9 (Benzidine and its salts) ]

1. 32|0f

1 71'_]:]]‘0] 1-i:" Ié_4,4|_qo] o]‘ELll((]- 71'_biph€nyl)_4 ,4'—diamine), p’PtH]‘ol O]Jé %]_(p’p'_bianﬂine)v 4,4'-1:]}0] O]Jé ELL]_
(4,4'-bianiline), 4,4'-1}o]|#|d t]o}ql(4,4-biphenyldiamine), c.i, o}%& t}holotzx AR 112(c.i, azoic diazo
component 112), p,p-tho]otu|=o|H 9 (p,p'-diaminobiphenyl), p-t}o]o}n] =T #d (p-diaminodiphenyl),
4 4'-tololu| = t] 9| d (4,4'-diaminodiphenyl), 4,4'-tho]w|d #l ] o}7(4,4'-diphenylenediamine)

2. =8| - sty 4

- CAS No 92875 - ERA Y TRAL CpHRN, u—@—@—-ﬂ.
DQF S EA WA B2 o7 {20 AA uker. gL o s Mol o F=]
B2 Oxp o2 18423 - H = 1.25 20T)
= =A™ 1151200 B = A 4004027C°
Z 7€ = 630 5 7 & -
ol 3 QIS QLo dERA] o - B et Al -
2 & X 12500 ml cold water, 1 g/107 mf boiling water, 1 g/5 m{ boiling alchol, 1 g/50 m{ ethera
=7 : ®the Merk index, "ACGIH, “HSDB

MATe drel F4ol AgEE ATEoln, BAd e, nRAsA, SeagAz, g
=L, HUE, 74 71, e G4, WA Qe AgEo, A2t AMgol WA 2
aEgich, B4, BULY HAE 93 gAAIeh Aeksh, UsE, g S-S dEs g 4
Aol AOF, BABpd M WE SolH AR O ALgE T gic,

TR AAE AlCKEY HA, 7 & Iket 24 HA] 5

Z 7 A= (intermediates) &4 5Fo] DNAQ} 3
F 3}sh-8-2 N-acetylation, N-oxidation,
and Neglucuronicationo]#] 7k o] 4 melth olAe %7 Sold of WAl WA vl

)
.
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o HjAd : WX Y AR ZEA}O|A 4-6%+= free benzidine & 2-5%+= monoacetylbenzidine ©. &, 5-10%
= diacetylbenzidine ©. 2, UM X]+= 3-hydroxy benzidineZ 333t conjugates FHEjZ AHES E3
g, APEECM 2 U Fol B AF S92 o, 79 ujd F2E 2wl ool
Stk HEE 807t dHoR, e 677t MO R, Aol 507t Ao R ujAE gy

o REG7] - AWl A SAIZEel AA 1 mg/kg MIAHE AFE ol @4 w71 3020, WiRd

It S ApAHES) W7 3A1E o 9Tk

TE 50| uSolHel 474 Aol Ue 4 k. ATl gatom
k2|

1) Bl7 Al 371290) g Alo] Auold Bie, Sk, AFAZ SO 7L AAF AOE Ut
et gk

2) BitEol: Aol A wWelaoli Anlst Ao el gon, AT F 4Ao AT Helx]
rghep

(3) A

B, T, AR ) B, UE, Y 5 02 ATIlAE 2o 918e] FrHakt dge] Ytk 9l
240 A QxR Weto] WA, X RoAL Zhete] WAISHACE. (ARC ¢ 1 (%

), ACGIH : Al)

7. = EI|1E

D 7% =271%

S8 T 5 2013) TWA : - STEL : -
"|=(TLV; ACGIH, 2011) TWA : - STEL : -
7l ARY ZA: e W Eo] wob HUAd EFE (ACGH 1A) IS AR ==& &
olEE A,
RS B3 S5k A4 BE4L f9ets 8 §45 Z=2Y; skin notation

is recommended,

u|=+(PEL; OSHA, 2012) TWA : - STEL : -
v =H(REL; NIOSH, 2012) TWA : - STEL : -
£ HASHOEL, 2012) TWA : - STEL : -
= (DFG, 2012) MAK : - PL : -

Q] ®.(OFL; JSOH, 2012) OEL : - STEL : -
AE(ACL;, SAE=F4], 2012) TWA : - STEL : -
A= (AS] H AR 2011) TWA : - STEL : -

Y, dASY OIRHE, T A 59 HEs =EVIEHERIES YuHE o
*HE WxEs ZIAMEEQILICH ($ACGIHE 2011d T ZIZtEE 2011 IS EstlaL )
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@)

B} B

A Y A §k=7F 0.010 ug/m’ A= AEEe drole s =ESEH Al Hotof o

8. nEd
1) Zavon MR, Hoegg U, Bingham E. Benzidine exposure as a cause of bladder tumors. Arch Environ
Health 1973;27:1-7.
2) Beland FA, Beranek DT, Dooley KL, et al. Arylamine-DNA adducts in vitro and in vivo: Their role in
bacterial mutagenesis and urinary bladder carcinogenesis. Environ Health Perspect 1983;49:125-34,
3) ATSDR; Toxicological Profile (2001), p. 56-58. Available : http://www. atsdr,cdc, gov,
4) Sciarini LJ, Meigs JW. Arch Environ Health 1961;2:423-8,
5) IARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man. Vol 29 Some
industrial chemicals and dyestuffs, pp. 149-183. (1982).
6) Sittig M, Handbook of Toxic and Hazardous Chemicals and Carcinogens, 1985, 2nd ed, Park Ridge, NJ:
Noyes Data Corporation, 1985.; p. 115
7) Current occupational and environmental medicine, 4th. Ladou. P.183
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—3g})4ll (1,3—Butadiene)

1. 32/0f

1,3-5-e}t] ell(1,3-butadiene), B}o|H] 9 (bivinyl), H}-o|ofd @l (biethylene), & Y@ (pyrrolylene), H|d o &
Yl (vinylethylene), T]H]'d(divinyl), H-E}-1,3-t]2l(buta-1,3-diene), &3}, Zrul-FElc] ol (alpha, gamma-
butadiene), of|2] Edl(erythrene), W& Y d (methylallene), F-E}r] 2ll(butadiene)

—— CH
- CAS No 106990 . BRI KAl CH, Hc_/_ :
=

i

- DY A BA) JpAR oFh wheFE WA W WAIRA] 1 - 1.6 ppm (recognition)”

2 X = 5409 - H = 0.65 (-6T4, liquid)
= = ™ oq089¢" -2 = A 450760 mmHg)
=712 5 187 Gir = 1) -5 7] Y 2,110 mmHg (25C)°
Dol 8 A 10440 D= our e lower, 2%, upper, 11.5% by

volume in air”
M AL 1ppm =221 mg/m’; 1 mg/m* = 0.45 ppm (25C, 760 mmHg)b

-2 &l & A9 B mA gon, 43 ogZ, HAl, ofHE =g

- 7| EF g QIEHFol Fpetal, iERES FAStEE 3] oA F ksl AUtk A
AstA et HFstH ol Uil EHEst, & 9 59 e JEFstd 44 T AES
At A A YASERAS) BRAEA ZRE BTk ATLE Ui

.

ofl

E7 © “the Merk index, "ACGIH, “HSDB

aj

3. &

B ] (Butylene)of| A AALE AU A 8-(light oi)Y} Y ZE(naphtha)@] Zuf] &E3](catalytic cracking)
2 etk 9 nFAgelA s Fash gk ol
~ 8% PAITER, NBR 5)9] 9, ABS 44, AR An A

0=
rdo
Ol

=

1) FEALEE: 13-Fed Az, FAHILFGBR, BR) E= FAAFAABS) Ax2374, F79 SolA]

2
) FRUFBH: 15 $eTlal AL, HRF B PILA AZSY, JRYIA AR A2
A, Eolol Az A MTEFRY EF, A, %E 4, AR, U 59 33 5
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22 BUT URE B 49N wauc)

e T F7] F 130,000 ppmo]| 2A17F =E% WEO|A perirenal fat (152 mg%) o] H=7F 71 =
kL, Zb, i, vl Aol A wlarE (3651 mgo) Wk

o A HEPAlS ¥HSA 9= thARA|IQl butadiene epoxide, diepoxide® WHZLE| 31, THA] 3-butene-

1,2-diol ¥ 34-epoxy-1,2-butanediolo] EH Uttt FA o= Abste o] o tajehart Frh thAba
A Zof MAISH= epoxide A=A, WrobA T To] 9l

< A R ] HellA] R 4, 37] F E71R AAE, wRblE 210 Azt
6. X TI|E HLEHH

W F4 AP
I U AT ofF IEEel M Bl upHEu] ARl 2 hgo] Lehd 4 9tk
8000 ppme]l 8A7F F Al AloF Aol - HUATIE A4F F4o] tehgth, AL o] go

W WSS gk
(2) T A%

[e]

1) 2=

0x

oS

AlRh SEES 200, 1000, 8000 ppm of 4l 6UHEl 15UZFA] 87 6AIZt k=EslH, 1000, 8000
ppm eEwo) A AT ST ARl AAIEATE 8000 ppm legkoA A F AFEC] S7FSH
. Blo} BAle} Zol7t Zastdnt BE oA minor defects7} 2715

tl

(3) &

Z O 2 Sprague-Dawley TAEE thAFO R 1000, 8000 ppm FXof 35 6A|ZF F 59, & 247t

=
ox

% Al7l Z3} uterine sarcoma, pancreatic exocrine adenoma (males at 8000 ppm), mammary gland
adenomas & carcinomas (females), Leydig cell tumor(male), thyroid follicular cell adenomas(females at
8000 ppm), Zymbal gland tumors BFAJo] Z7}slT}’. wpeAZ 625, 20, 62.5, 200, 6250 ppmo| 3}
OAIZE, F5UH 27 WeE5HH, 625 ppmof|A] A WEH o g gt Apdo] {§olsHA F7steint
200 ppm ©]a}o A A&, #|, forestomach, Harderian gland, -3-41, s, Zroj|A] A1AEo] vbaalA T},

13-butadiene =% &2} IS EA Ax 9 7|4 APY Z7FE B I(non significant)” YA
Hol| A 287|4 o ¥ 2712 B THnon significant)'”. Nested case control study of A= HElt]
el el Lol MAR VL ol Bk Sheick”. elurelziete] w3 te 2t
3t ol Aglo|| Ut BEAPYSH|E BE GolalA Weroy) dejxom Hm W ol 27|
olo] FZFAVYSH| = Q-9l5HA =4 I%E]-‘/"E} (lymphosarcoma, reticulosarcoma 27h". (IARC : 1(5’:024
714l , ACGIH : A2)
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7.

LEIIE

1) 715=371E

S-S =55 2013) TWA : 2 ppm (4.4 mg/m’) STEL : 10 ppm (22 mg/m’)
o] =+(TLV; ACGIH, 2011) TWA : 2 ppm (4.4 mg/m’) STEL : -
712 el A I THsAS FAaststr] fls) A9

0] =H(PEL; OSHA, 2012) TWA : 1 ppm STEL : 5 ppm
"] =-(REL; NIOSH, 2012) TWA : - STEL : -

§-2 A13HOEL, 2012) TWA : - STEL : -
E=Q)(DFG, 2012) MAK : - PL : -

< E(OFL; JSOH, 2012) OEL : - STEL : -
AE(ACL;, SAE=F4], 2012) TWA : - STEL : -
AH =R AR 2011) TWA : 1 ppm (2.2 mg/m’) STEL : -
Y, MAISY, OREYA, V= HE 5o HEE E7IEEeHE FuHE LU,

*HE Hes RAMAELICE (KACCIH= 2011 H, TZtes= 2011 He FsiUELICH)

(2) =4 2YE R o]=(BEL ACGIH, 2010)

8.

=3 = Az ZF A7 BEI
1,2-Dihydroxy-4-(N-acetylcysteinyl)-butane in urine ZAAExwg & 2.5 mg/l
Mixture of N-1- and N-2-(hydroxybutenyl)valine
hemoglobin (Hb) adducts in blood

4=A](not critical) 2.5 pmol/g Hb

0
rar

=)

1

1) Kirk RA, Othmer DF. Butadiene. In: Encyclopedia of chemical technology, 3rd ed., Vol. 4, pp. 313-337.
Wiley-Interscience, New York (1978).

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

3) USEPA; Health Assessment Document: 1,3-Butadiene p.29 (1985) EPA-600/8-85-004A

4) TARC, Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man. Vol 100F (2012). A
review of human carcinogens: chemical agents and related occupations: 1,3-butadiene. pp.115-123,

5) Bond JA, Dahl AR, Henderson RF et al, Species differences in the distribution of inhaled butadiene in
tissues, Am Ind Hyg Assoc J 1987;48(10):867-72.

6) Hazleton Laboratories Europe Ltd.: 1,3-butadiene inhalation teratology study in the rat, Europe report
2788-522/3. 1981

7) Owen PE, Glaister JR. Inhalation toxicity and carcinogenicity of 1,3-butadiene in Sprague Dawley rats,
Environ Health Perspect 1990;86:19-25.

8) USNTP: Toxicology and carcinogenesis studies of 1,3-butadiene in B6C3F1 mice (inhalation studies).
technical report series No. 288; DHHS(NIH) Pub, No. 84-2544, NTP, Research Triangle Park, NC. 1984,

9) Lemen RA, Meinhardt TJ, Crandall MS et al. Environmental epidemiologic investigations in the
styrene-butadiene rubber production industry, Environ Health Perspect 1990;86:103-6,

10) Matanoski GM, Santos-Burgoa C, Schwartz L, Mortality of a cohort of workers in the styrene-butadiene
polymer manufacturing industry 1943-1982. Environ Health Perspect 1990:86:107-17.

11) Divine BJ. An update on mortality among workers at a 1,3-butadiene facilitiy-preliminary results. Environ
Health Perspect 1990;86:119-28,
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2—"?'5"]0“5}'9‘ (23 2T B=id JHE,
Held24L£8  2-Butoxyethanol, EGBE)

1. S2/0f

Hy 2 x]E(butyl oxitol), o|dd Z8&F R Y ofg|Z(ethylene glycol monobutyl ether), 2-5F-EA]
of| BF-2-(2-butoxyethanol), H|ER-F-E A of| &k (beta-butoxyethanol), H8 =2 (butyl glycol), & & 2]
= HE og|ZE(ethylene glycol butyl ether), J|gdl Z8]& n-HE oE|Z(ethylene glycol n-butyl ether),
28 ZF H4E 9| ZE(glycol butyl ether), =&|Z Elr_—‘r:‘r o g] Z(glycol monobutyl ether), Ei-Hd =
g Z oH| 2 (monobutyl glycol ether), F-& X -ofg|2 Z&Z(butyl monoether glycol), o€ Z=
Hl-n-H9E oE E(ethylene glycol mono-n-butyl ether)

- CAS No 111762 - BRI IRAL CGHOCHCHOH ™™™
- 2QF ol EHAY ”*“4 WA= BTl ofd2 WA} Lk, SAE 0.1 ppm o}’

2 Xt 2F 118 17 - H| = 09012 200)"

= = ® 70" 2 = A 171172¢"

S 7Y E 41 EF7] =1 = 7|1 € 0.76 mmHg(207T)

ol 3t X T (L) = gt st 7 1.1%, lo.wer;. 11)0.1%, upper, by

volume in air

M B A 4 1 ppm =48 mg/m’ ; 1 mg/m’ = 0.207 ppm (25C, 760 mmHg) "

g ol = Fof 5=t YRR {7 8AE & me=rtt
Z7] 1 °the Merk index, °ACGIH, °HSDB

I, 14, AupA ol AHE-

1) FSAEY © dRvlE Z8A Az, 398 =& Az, HRIE Az, AHNYEF, A=A

2) FRFSSH 1 &F

' 3
oy 22, AR e HJIE Azl K

5. &4 U CHAL
s T 1 e 2 FY B IR FHEHE T =E2doh £ vjashd QI7tA m R g7
who Holth(hairdess rat ) pig ) human)’. F¢eZ & w27 F5ETh AZRA 20 ppmo] -
Z59S 1, 3574 A3 oF 10.1 pmol/min, SYF] 57% 2 FA T}

« )4} : alcohol dehydrogenase @} aldehyde dehydrogenase®] 2]3 2-butoxyacetic acid@ T A}E o]
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)
el
-
1o
ofo
el
filo

o
el
N
ol
o
K
o
Wi
24
iy
|o

AL F 5olde 7=
=

do| St} mets dA72

At lm

=4
MARe BAo] L, AZANE Ao
SRS Q7] O B A% S4S
» 1A : 2-butoxyacetic acid= FR3t

« 1177] ¢ E4EW 2-butoxyethanol®} 1 AR S-S w27 A A=},

=

de

B
I
oft
filo

j 4 =
HA B e ggtont e, 3, Bl A3 Aol AT, 72N = E T o4

4R, 20 ppmoll 2407F =FHYE i ofE FHE e gk,
1) f TR HIZY- OIS

5 F57F 7hsstu Qgtol A FHd o f eE0] Aol EF 2-butoxyacetic acid®] F&=7} 0.37
mmol (for neat 2-butoxyethanol), 1,27 mmol (for 40% aqueous solution of 2-butoxyethanol)< d@X] &9
t} oyt @& = Al AE Lo A slight prehemolytic effectsE YEFY = 8 mmol Hrtxe ¥
Ul 24)7F E9F neat 2-butoxyethanold]] €712 ©7kS W), &7lEte] B8 7hA, ZAHQ =

WA QAN AT FAS TasHAE gt 9B JE HAF (24 hours/application period) S

KX
T -
o, w5 A Bolx) oret

o = ¥

A

o slzol Al AE AR 0 ng/kg/dayE 13 F7 AT FoHe ) Bye] S8 Age] Labol
e 9}
(3) rery

A A=A HAle] POty ABASMEES] FolshA] b E77E AUNTH A upeof
A el .

[e} —
T =277 993, OAH ufe2o A A (forestomach) HE AL G E=Z3F oFE0] =7}
AL gloy AFZEERF g3t AsE A7 Y.

(TARC : Group 3, ACGIH : A3)

7. =EIIE

N

1) 715 =&71%

B (8T H 2013) TWA : 20 ppm (97 mg/m?’) STEL : -

u|=-(TLV; ACGIH, 2011) TWA : 20 ppm (97 mg/m’) STEL : -

71E AARY 2A: AYE kEoA A A=542 Fasstr] s A%

Zote] BE nE AU QoNE QA APT §8E o W FHIA Y] F4H

S Iaie=d
u|=(PEL; OSHA, 2012) TWA : 50 ppm (240 mg/m’) STEL : -
u]=H(REL; NIOSH, 2012) TWA 5 ppm (24 mg/m’) STEL : -

0
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THAZHOEL, 2012) TWA : 20 ppm (98 mg/m’) STEL : 50 ppm (246 mg/m’)
= A(DFG, 2012) MAK : 5 ppm (24 mg/m’) PL : -

& X (OFL; JSOH, 2012) OEL : - STEL : -

AR (ACL;, T4, 2012) TWA : - STEL : -

AHA =X EAFR, 2011) TWA : 20 ppm (98 mg/m’) STEL : 50 ppm (250 mg/m®)
* oMM MAI=M mEZEIE 7|2 24X 50| HHE LEJ|2X2|HE Atodizi|ch

MRE EEE )\H-:IEO'I_|Ef (®ACGIHE 2011 T TI2tEE= 20113 Ehs USRS LICE)

1)

S HAMEERD 2-butoxyacetic acid S F7 HUEY S A=t oy ofz 483}
o
=3

Bartnik FG, Reddy AK, Klecak G, et al. Percutaneous absorption, metabolism, and hemolytic activity on
nbutoxyethanol. Fundam Appl Toxicol 1987;8:59-70.

2) Johanson G, Kronborg H, Naslund PH, Nordqvist MB, Toxicokinetics of inhaled 2-butoxyethanol (ethylene

3)

4)

5)

6)

glycol monobutyl ether) in man, Scand J Work Environ Health 1986;12:594-602,

Ghanayem BI, Burka LT, Matthews HB. Metabolic basis of ethylene glycol monobutyl ether
(2-butoxyethanol) toxicity: role of alcohol and aldehyde dehydrogenases. J Pharmacol Exp Ther 1987.
242:222-31,

Uddenmm, Patton CS. Hemolysis and deformability of erythrocytes exposed to butoxyacetic acid, a
metabolite of 2-butoxyethanol, I, Sensitivity in rats and resistance in normal humans, J Appl Toxicol
1994; 14:91-6,

Uddenmm, Hemolysis and deformability of erythrocytes exposed to 2-butoxyacetic acid, a metabolite of
2-butoxyethanol. II. Resistance in red blood cells from humans with potential susceptibility. ] Appl
Toxicol 1997;14:97-102.

Carpenter CP, Pozzani UC, Weil CS, et al. The toxicity of butyl cellosolve solvent. AMA Arch Ind Health
1956;14:114-31,

7) Johanson G, Boman A, Dynesius B. Percutaneous absorption of 2-butoxyethanol in man, Scand ] Work

8)

Environ Health 1988;14:101-9.
Cosmetic Ingredient Review Panel, Cosmetic, Toiletry, and Fragrance Association: Final report on the

safety assessment of butoxyethanol., J Am Coll Toxicol 15:462-526 (1996).

9) USNTP, Toxicology and carcinogenesis studies of 2-butoxyethanol (CAS NO. 111-76-2) in F344/N rats and

154 |

BOC3F1 mice (inhalation studies), TR-484, NTP Research Triangle Park, NC (2000),
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S712E-40

2—-HEX|ofElZolAH|o|E(o 2 S| & =R E oH|I2
olA|H|°] E, 2—Butoxyethanolacetate)

1. S2/0f

2-EEA oY ol EAMR2-butoxyethyl acetate), =8]& HLHE o2 O} EAKglycol monobutyl
ether acetate), H& AlZEH O EAKbutyl cellosolve acetate), 2-F-EA| o8 o}A| EAH2-butoxy
ethanol acetate), HE8 ZYF O EAHbutyl glycol acetate), OFH|E Ab 2-EEA|o|d o A (acetic
acid, 2-butoxyethyl ester), 2-F-ERX|oel-& O}A|EAF2-butoxyethanol acetate), F-EA|oE oA EAL

(butoxyethyl acetate)

2. =2| - sty 43

- CAS No 112-07-2 . EXAI G TIRAl L CeHOs TL\/\‘U/\/\cH.,
- 2 Al EHAY FAjO] whelgFo] k= A", WAIGA] 0.1 ppm
2 Z ¥ 1602 ] = 094" (257)
= = H 65C B = A 19220
S E = 55 (F7]=D -5 7] € 0.375 mmHg (2070)
5)5F A¥s| 0P
ol 3 A 10U 10T AL - = 8 SE A .°}% 0.83%, 7g?E 8.54% by volume
m ar
A 4 1 ppm =655 mg/m’ ; 1 mg/m’ = 0.153 ppm (25, 760 muHg)"
H = 234t §718A4e =8 2ol tigt §38i%= : 1.5% by weight

5

Ef &2 YoM e Hdsid, 4, 3t Auta 9 7|e [k odfjof b, AEkA|et
JE| A= EY, A B AsHEo] U2
Z7 : ®the Merk index, ACGIH, °HSDB

i)
A
=
s
>,
4
=
i)
)
[>
i)
l(f
1o
o

217, w9, 9

)

1) FBAIEE @ UERAESEAY &A% olFA 52 Al AGA, 2HEls D59 F2A AR

A 3 x A%
2) FRATIBY : NYANIUF wend o= oMMENT o AH=5 B T, §4 L £

w7lstRE | 155



s A AL Eoo] thEES 2butoxyethanol®  HIAFETE. ©]AL  alcohol  dehydrogenase®}
aldehyde dehydrogenase©]] 9J3}] 2-butoxyacetic acid= THA}E] 013) Aol 89-& of7|ghcy I8t
HARY B4 WLk Fol vsted, Al el ot AAT S3o] A glr

o vl d W HHA7] ¢ B3EZSHE butoxyacetic acid®] FHE|Z 81.3%~82.3%7} AHO R HHHQ_TLZ) o
2 2~3%, 7|2 % wjEEch FXRAO T GARSE 2-ethyl acetate] -9 U3 2000 mg/kgE TF
PEO|A AL FJFL uf, 8A|ZL, 24417k F], ZHzF Wk 41.6%, 81,3%7} awoz wjdE ol

vl 5% Aol
} FA(silk screening process) @] 2-butoxyethyl acetateE ZAMS o, TWA 0.8 to 3.9
ppm (shortterm excursion at 5.3 ppm)fl A A ol gllts). Wrlel Ao 2buoxyethyl
acetateE E8H3} glycol ethersE 2A AL w), Ty ZA TWA 0.70 to 4.05 ppm, 7]EF 24 TWA
136 10 179 ppm oA A% FFS A ghrel.

>
Hu
S
g
oY
S~

() WY AR AR 88

(3) A
2-butoxyethanol acetate~= 2-butoxyethanol® TAIE]|E 2 YFFAE  2-butoxyethanold} GAFE HOFE
Z2A3sc) o7l MEO|A HAIO] oFA/ /oA I ZAISIAN|ELL] S-o5lx] ke =717} il 47 uf
Q2o A 7He] Ed3a-E 2V AL, A uR2o A A Y (forestomach) HBA|EZ {751 G50
S} isick Fash, el g e glort ABERAAR T AT A7 Aek”.
(IARC : - , ACGIH : A3)

7. =EI|1E

1) 71$=E71E

ShH(1-8 =5 2013) TWA : 20 ppm (131 mg/m®) STEL : -

u|=H(TLV; ACGIH, 2011) TWA : 20 ppm (131 mg/m’) STEL : -

7% AR 2A: £ HsAS Haskely] YEiA ARt

u|=(PEL; OSHA, 2012) TWA : STEL : -

"] =H(REL; NIOSH, 2012) TWA : 5 ppm (33 mg/m’) STEL : -

S ASHOEL, 2012) TWA : 20 ppm (133 mg/m’) STEL : 50 ppm (333 mg/m°)
E= A (DFG, 2012) MAK : 5 ppm (24 mg/m®) PL : -

QX (OEL; JSOH, 2012) OEL : - STEL : -

AE(ACL;, SAE=F4], 2012) TWA : - STEL : -

A=A EAE, 2011) TWA : 20 ppm (130 mg/m’) STEL : 50 ppm (330 mg/m’)

* ey, MASY, DB s A% So| HuE LE7IFHRE YnHUC,
" BE Wzl ZARERILIC, (RACGIHE 2011d B, BRIES 201 BS TSR

(2) ¥ETH RUEHY : =2 9L

156 | ZEXAZZIE HEXE XM3# KR HEol



8.

St

1) NIOSH; NOES, National Occupational Exposure Survey conducted from 1981-1983, Estimated numbers of
employees potentially exposed to specific agents by 2-digit standard industrial classification (SIC).
Available at http://www.cdc. gov/noes/ as of May 2009,

2) Medinsky MA, Singh G, Bechtold WE, et al, Disposition of three glycol ethers administered in drinking
water to male F344/N rats. Toxicol Appl Pharmacol 1990;102:443-55.

3) Ghanayem BI, Burka LT, Matthews HB. Metabolic basis of ethylene glycol monobutyl ether
(2-butoxyethanol) toxicity: role of alcohol and aldehyde dehydrogenases. J Pharmacol Exp Ther
1987;242:222-31,

4) Uddenmm, Patton CS. Hemolysis and deformability of erythrocytes exposed to butoxyacetic acid, a
metabolite of 2-butoxyethanol. I. Sensitivity in rats and resistance in normal humans. J Appl Toxicol
1994;14:91-6,

5) Uddenmm, Hemolysis and deformability of erythrocytes exposed to 2-butoxyacetic acid, a metabolite of
2-butoxyethanol. II. Resistance in red blood cells from humans with potential susceptibility. ] Appl
Toxicol 1994;14:97-102,

6) Deisinger PJ, Guest D, Metabolic studies with diethylene glycol monobutyl ether acetate (DGBA) in the
rat, Xenobiotica 1989;19(9):981-9.

7) Lewis RJ. (ed) Sax's Dangerous Properties of Industrial Materials, 11th Edition. Wiley-Interscience, Wiley
& Sons, Inc, Hoboken, NJ, 2004., p. 596

8) NIOSH: Criteria for a Recommended Standard: Occupational Exposure to Ethylene Glycol Butyl Ether and
Ethylene Glycol Butyl Ether Acetate, DHEW (NIOSH) Pub, No, 90-118, 1990. In: NIOSH Criteria
Documents Plus CD-ROM, DHHS (NIOSH) Pub. No. 97-106, NTIS Pub. No. PB-502-082.

9) Veulemans H, Groeseneken D, Masschelein R, Van Vlem E. Survey of ethylene glycol ether exposures in

Belgian industries and workshops. Am Ind Hyg Assoc ] 1987;48(8):671-0.

10) U.S. National Toxicology Program: Toxicology and carcinogenesis studies of 2-butoxyethanol (CAS No,

111-76-2) in F344/N rats and B6C3F1 mice (inhalation studies). TR-484. NTP, Research Triangle Park,
NC (2000),
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L7138t E—41
1-38 438 (1-3Ek2, n—Butyl alcohol) ]

1. 32/0f

Hy o7 8 (butyl alcohol), 1-FEH2(1-butanol), n-F&(n-butanol), F&-(butanol), 1-F8 <¢F-&
(1-butyl alcohol), HE £$=AFs}E(butyl hydroxide), ™82 2 ZH(methylolpropane), 23 7}H1-2(propyl

carbinol)

- CAS No 71363 SR D IRAL L CHL0 HOL o S
- QDI W RANO) Ll AR, @o e vl WA, WA ¢A] : 017 ppm”
2 X = 7412° H = 0.810° 20T, B=1)
= = 3 -0t -2 = ® nrusct
Z7 Y22 25 (37 =10 S 71 & 7 mHg (25C)
ol 3 M 2889 (Wb = odb 5F A AFSH11.2%, 3F3F1.4% (vol in air)
ME A £ 1ppm =303 mg/m ;1 mg/m3 = 0.33 ppm (25°C, 760 mmHg)"
2 &l T 9.1% in water (v/v) at 25° C. o€h2, o€ Z, ofAE, WA, §7]8A o & ="
-7 Bt &, B Eo, = EFol e 274011*1 ESHF A 20T ool A FHAZ Tt
=3 715 AT At A@}xﬂ 2 o Zbe] S5 HESHH 7HAA THA(GE)E F A5k
0| Yal %%‘6“‘% A Aol YARBIE A} 22 {5 7tAe) S7|7) WAt

&5 : *the Merk index, "ACGIH, “HSDB

3. ¢

R

ol
S

|.|'|

el 9, Al o2, AAA, THEA, GR, YLBO|=, Fulo] GujE soln G4
A, BEEA, vEk, B2, ABA 7159 224, AzA] FA, ABN TAHE, Tels A
AR, WA, gl

4. FE L=E= 24
1) FSAEE @ HAE, #4], & H2ZA, SAFA 5 WA ARQE, FE2A, AZ2A, YA

5o Al=dH

2) FRATBY 1 ATNF, B olxEbuyl esers, TRAME, 92, W, B, BRI A
Qn), 9 2AY ZTAE(pyroxylin plastics), #|o]-&, HE o4, YAl A T4
5. &4 % A}
Cg o, WY, ARES BAA G Bk Lol 1239 AUAES o= o gl
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el

A 2407F B9k 600 mg/miol & A7) A 470e] F4h dolut Aol Bkl Helth AR AA
IREE 53 1-7EY3IE9 &4 S 0.048 mg/en/hr AT},

off %‘f—’?ﬁ\_ﬂ- 8 A~(alcohol dehydrogenase)@] 7]211)0] = HbH, 7}Ed| o] Z(catalase) E4
ot} -REgFIEL AEFor ASlE|o] - 2uhHE QS| & (n-butyraldehyde),
(n-butyric acid), T18]3L oJAFSIE A9 B2 E3Ect 1-REHEAELE 4A AkslE R

oF
=
ot 5 FEF Z1}0| E(glucuronide) @} A )| 0] E (sulfate) 9 i?ﬂ"?_]'%% Slog Al Ao R HjAdE Y]

CEH W] REGA] TR (40 1R ERRE Fof 39 F, 14c9) o7t jAE Tk
SOl 50 ng/kg® ATR ol 20402 T, Folggel 1k osRAZA HEHon
o] gbo] RO WjAEGlom 440k Avlom WAEI 12307 RS,

ppmell 3587 wBE Y-S ok 5o Auldk A FAo] Tk 50 ppm wE A
L RE QYRENA e, 2, A5 A4F FHL Uehion, AReld: A% FES A@stach
IPEYRES AR FE 505 pom WA O BTN 1rAYG UF, BE o2 51
A BY =EEE TRAEL BYOR T ATF AUt =B 0115 ppmd 1) i
o A3, %%b}: WAl(sickening odon), FEI} ofHFe] Tk, HELE HgalA L 7
oM BT Eere] w)igdo] EabA By,

(2) Wy A%9T

1) &= O HiZ- ol

Aol A 1L RG] B HE 2RAES WHOR I 1091 AT Stk Aol
A g A 1R E S RE0] SR 200 ppm olgolla Auke] o] R ke ek o
TS AW, AokEY, w8, £Y 34 Tol vehdth Ay T FuE 2% 342 U
ARk Ao Fule] 1R EeRee] FFEEE 100 ppmOR FUL A FAL BEEA
A & AT S =B

2) OlH|QI= A

LR RS wEE ZRASA F7 Aurt RuH 31197 80 ppme] 1-RErE
—/J\‘%oﬂ '(1531—7}" .L.E-EQ 11]11-/‘ :LEX]‘% %— 91:510]’ 7}:}19__ 7] 7} 90- 100(1}34 Oﬂ‘:ﬂ_‘ .l.l:‘g._‘% 475%1‘/] q{
Z3o] v|s|A X ¢ 2 HZE A7 SAEQT oldE AEAES] dyl 20~39}\_]]o:1]:]_5) 18-24
MY Zob w2E Z@zjoA 78 = sHo] AT oA} 27: FAHQl 04 TE E=Eo =ul

o] dAystATt’.

)

k

ok
ot
Mol o

(3) A

¥o

—~

e 27 U S8 dlolE7t @l=. (ARC @ -, ACGIH : -)

EI

0

L

(ol
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7. = EI|1E

1) 715 =&71%

S (185 2013) TWA : 20 ppm (60 mg/m’) STEL : -

n]=H(TLV; ACGIH, 2011) TWA © 20 ppm (61 mg/m’) STEL : -

7% AR 2A &, AVIE A2 et TS Hast

u]=H(PEL; OSHA, 2012) TWA : 100 ppm (300 mg/m’) STEL : -

H|=H(REL; NIOSH, 2012) TWA : - STEL : 50 ppm (150 mg/m’)
S H ASHOEL, 2012) TWA : - STEL : -

%= (DFG, 2012) MAK : 100 ppm (310 mg/m’) PL : 1 (1)

Q] E(OFL; JSOH, 2012) TWA : 50 ppm (150 mg/m’) STEL : -

AE(ACL;, SAE=F4], 2012) TWA : - STEL : -
ATF=AFS| H AR 2011) TWA : 50 ppm (150 mg/m’) STEL : 75 ppm (230 mg/m’)
ety MAEY DEZE Ve 2E 59 YEs LEVIEH2HE FIHFLCH

*EE dEE £AHE%ILIEP. (¥ACGIHE 2011 T m2tE= 2011E IHE aIstELUc))

(2) AEH 2YHFY : = ¢e

M0

8.

rar

i)

1) Forsander O. Influence of Some Aliphatic Alcohols on the Metabolism of Rat Liver Slices. Biochem J
1967;105:93-7.

2) DiVincenzo GD. Hamilton ML: Fate of n-Butanol in Rats after Oral Administration and Its Uptake by
Dogs after Inhalation or Skin Application, Toxicol Appl Pharmacol 1979;48(2):317-26.

3) Tabershaw IR, Fahy JP, Skinner JB. Industrial Exposure to Butanol, J Ind Hyg Toxicol 1944;26:328-30,

4) 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. 2640

5) Velazquez J, Escobar R, Almaraz A. Audiologic Impairment Due to n-Butyl Alcohol Exposition, pp. 231-
234. In: Proceeding of the XVI International Congress on Occupational Health, Tokyo (1969).

6) Seitz B. Occurrence of Serious Vertigo after Handling of Butanol and Isobutanol: Three cases, Arch Mal
Prof Med Trav Secur Soc 1972;33:393-5.
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97I8H2—42
2—8¥E AdFL (2—HELE, sec—Butyl alcohol) ]

1. 32/0f

HEl2 2(butan-2-ol), FE-2-2(butanol-2), (+-)-2-butanol, HE-E(butanol), FEF2-0}o]A(butanol-iso),
sec-F-EH-E(sec-butanol), dl-butan-2-ol, dl-sec-F-&H-&(dl-sec-butanol), 2-5H49 &F-E(2-butyl alcohol), 2-F-&+
2-(2-butanol), 1-methylpropyl alcohol, o|EH|E 7}4H]l-&(ethylmethyl carbinol), H|E o€ 7}8]-&(methylethyl
carbinol), methylethylcarbinol, dl-H| € o] &7} 2 W] &(dl-methylethylcarbinol), HE o€ Z}H]-&(methyl ethyl
carbinol), 1-methyl-1-propanol, 2-5}0] =&-A| F-EH2-hydroxybutane), F-8 @l 4=3H=(butylene hydrate)

2. =2|-zheid 93

HyC
CiH10 Y\CHg

OH

- CAS No 78922

0
=
b
i
1z

D9k al LA Ao olshA o), 3 E=E WAN(HANS] A 2.5 ppm, 95 ppm)”
2 X 2F 74.12° - H| = 0808 20T, 2=1)
= = A aug Z = A 9s¢
=714 5 26 (Z7] =10 =z 7] ¢ 183 mmHg (25C)
Ol 3 H 239C(UTAE, ICONAEY - E g B A F7] S 1.7%9.0%(vol %)
M3 A 4 1 ppm =303 mg/m' ; 1 mg/m’ = 0.33 ppm (25C, 760 mmHg)"
-2 8 E B 25w 83 125 g/ " (200). oHAIE, ofeke, od 01] H =0 2 =3

Et &, BF E= EZo Yof A7t 4tgtEo] ] eSS AT bk 4AFEHA],
71 AR HEstH o] Yol Fabshy A4S wfof= %‘*&i}% Zo FE57kATE U
Aty
Zx : °the Merk index, ACGIH, ‘HSDB

o N

3. &

0

2 8x

Eg, A 43, A=, AAEA A, S48 AlA, =telEEl), BEolad, sof 52 &4
7haeA, soFe] d&, A8Al, ASHAl ol AR

)

4, F2 LE=Lj= 33

f

1) FEAREE ¢ dFrE ZZAAZE, T8 ==& Az, HAE Az d AN, A=, A, &

o 5o §4 Az A%

2) ZRATTH : wrAZ, HUE, Al A, ok Fof §4 Az Y
5. & ¥ CHA
c &5, 2814, BRE B S5eEg. AFE 500 mg/kge FoE o, WEA FEof
45505 T 23 HA B 260 mg/ml o Eﬂo} 1, 23A7F 3 B Yol|A AZER| Forel.

o thAF ¢ 2-butyl alcoholS MEKZ thALE & 3-hydroxy-MEK 9} 23-butandiol® TjA}FE T} AUC(area
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under the curve) AE2E 7|Hto &2 P& ], secbutanol®] 97%7} alcohol dehydrogenaseo] ]3|
MEK = T ARl

CHl : Folepel e RHol MEKE tiAbEle] 57] FOR Wb, AH} gucuronides)t AT
o] 2o ® g,

«\HE7) - @F wh) e 254 ko),
$357] A=o] 1-butyl alcohl®] 1/5 AEQl Aoz oA Qlths), <17t

T
Zpgo] HuE AL el 2-Bgenge It wE2H & L 3 Ql%o] A
]_

* 2-butyl alcohol®] FE HAFEQ] MEKE n-hexaned} A 2% 92 W), n-hexaneo] 93t
iAo IS =k shA|NE o] s Aol dojur] faiAe wie LEs=Y

WML HRE Wk 55 PlolE 7t g1, (ARC : -, ACGHH : - )
7. = E7|&

S8 ==X 2013) TWA : 100 ppm(305 mg/m’) STEL : 150 ppm(455 mg/m’)
u]=H(TLV; ACGIH, 2011)  TWA : 100 ppm(303 mg/m’) STEL : -

71E ARG 2A A4 FFABA =4 THeAEE oY

0] =H(PEL; OSHA, 2012) TWA : 150 ppm (450 mg/m’) STEL : -

1] =H(REL; NIOSH, 2012) TWA : 150 ppm (455 mg/m’) STEL : -

L H ASHOEL, 2012) TWA : - STEL : -

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

Q] E(OFL; JSOH, 2012) TWA : 100 ppm (300 mg/m’) STEL : -

LEACL A=A, 2012) TWA : - STEL : -
AAEAS] R AR 2011) TWA : 50 ppm (150 mg/m’) STEL : 75 ppm (230 mg/m’)

*ERhY MASYM TEE = ZE 59 ME= LEVIESHeEE AIHIEL O
S EHEe RAMAEQILICH (%ACGIHE 20118 IF HIZt== 20118 T EDsiisLch)

2) A= ZYEH : A= s
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8.

St

1) 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. 2645

2) Bechtel D, Cornish H, Metabolism and biological disposition of butyl alcohols in the rat, Toxicol Appl
Pharmacol 1975;33:179-80.

3) Dietz FK, Rodriquez-Giaxola M, Traiger GJ, et al. Pharmacokinetics of 2-butanol and its metabolites in
the rat, ] Pharmacokinet Biopharmaceut 1981;9:553-76.

4) Snyder, R, (ed.). Ethel Browning's Toxicity and Metabolism of Industrial Solvents, Second Edition,
Volume 3 Alcohols and Esters, New York, NY: Elsevier, 1992, p. 57

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

6) Sax, NI, RJ Lewis (eds.). Hawley's Condensed Chemical Dictionary, 11th ed. New York: Van Nostrand
Reinhold Co., 1987., p. 182

7) Mackison, FW, RS Stricoff, 1J 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
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2718k2-43
1-B2 w223 (1-Bromopropane) ]

—

3238 =25 (propylbromide), -2 B E35H=E(n-propyl bromide), 223 HE3JE(propyl bromide),
1-3Z 2 3 B 23515(1-propylbromide)

- CAS No 106945 - NERETRNICg
- Dol e FAle] opa
777777777 2 X 129 Hl & 13 @T, ¥
= = N 10¢° 2 = d ne'
777777777 7Y E 425 (F7]-D) S 71 & 1108 mHg0T)
o & F Tt ISTORE) - 2 g B 2 3k 4.6 vole, AT 7.8 vol”
""""" M B A £ 1ppm =5.03 mg/m' ; 1 mg/m’ = 0.2 ppm (25T, 760 mmHg)’
""""" & = 2650 mg/t at 20T, 7HEA: OMIE, OB, ofE=, WA, FREE, At

-7 BE AR AelAde 4T Aeield, %717P doll =EEHY Y FEE 5 3
ok 7Y =4, d71, AeAIeE SRteliAe oF HaL, i Al eaAbekE, AR SkhEo]
EliEnalay

=7 : °the Merk index, ACGIH, °HSDB

3. g

[0

gl 2

Az g, ool 2%, A%, AR, Y2 22)3 DYl S AL, Alete] T, RYIBRHEER
X‘”, UE‘%‘EQ%L%: Bgii’ HOP@:H])E /\]"g“

ol

. FE ERE 3T

1) FBARIE : ARSI, FETY TN opA T, AR, ST
NH FE A, AOFE A2, §7ISFRRA, GHUSHAE, FE, YFADAE AU
FQATTY ¢ AR HANH AR AL S5 AF Aol wEbs, UhE £,
=% 3%

o

5. &4 ¥ AL

g5 T 9RE 59 54
UL B DR
1 \b7k7] - PE A 20

] glutathione conjugationg 7] 21t
U= i, 50% ool 275 ol w=A ujd

L]

jus)
-
X

,I:I
<ol



H, oF 100417 &9t 2507 Aoz widHEn, AW F oujd tiAAHES n-propylmercapturic

acid, 2-hydroxypropylmercapturic acid, n-propylmercapturic acid sulfoxide 0]1’4-3),

1LBPE HFSHE ol REA 243, W 224 3ES AHRYS W, 2, 5, AT EE W
Ba, FES Sastel Wy AT FAW FFAAA 9FS IASAL. 18P YA FAHTWA,

0.34-49.19 ppm) 279898 oz} ZLR2AlO|A AF7ZE AsE, A& AlA(tibial nerve)o|A] distal latency &
7}, B]E- AlA(sural nerve)ol| Al AZHAE HAE &&= AHoHE H oW, backward recalled digits, Benton
visual memory test scores, pursuit aiming test scores, POMS test®] 57}%] 99 (tension, depression,

anxiety, fatigue, confusion)o| A @& 7F& B AT},

2) AAA

sty

f

HE AP A 250 Et 500 ppm o4e] TEEo] wEHUS wl AAI7] ol

*Ohty A@EEof| gt Alojla B
71855 AASE F71-8A005.5% 1-BP)ol 227t =& &, 194 "/olAl A &5 &9
Qlokzt A g, AstAto, vk AolE Hustrh AlAAE HAFolA distal motor and F

response latencies®] A A1} AR TZF AAAE 27 S B O amplitude
response’= HEHGITE MRIGIA HAES WA T2 A5 25T, 2350 oot
enhancementE EATH(EFA1EA HHS FUs tjy 22 g4z chiggE)°,

(3) A

S AOlA HebEEE A1 ¢ H
-)

(IARC : - , ACGIH :

@) 715 =&71%

B (8T H 2013) TWA : 25 ppm (125 mg/m’) STEL : -
n]=H(TLV; ACGIH, 2011) TWA : 10 ppm (50 mg/m’) STEL : -
71 ARG 2A - AFEA, 1=, A 7Hedl digt B
u|=+(PEL; OSHA, 2012) TWA : - STEL : -
1] =-(REL; NIOSH, 2012) TWA : - STEL : -
£ H ASHOEL, 2012) TWA : - STEL : -

0
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=A(DFG, 2012) MAK : - PL - -

Q] B(OFEL; JSOH, 2012) TWA : - STEL : -

AR(ACL TALEFA], 2012) TWA : - STEL : -

A=A AR 2011) TWA : 10 ppm (50 mg/m’) STEL : 50 ppm (250 mg/m’)
ek MASY OREZE V= ZE 59 YEE EV|EH2HE FIHELCH

*HE HARE RAMEEQLICH (RACGIHE 2011d T Htes 20118 o HusiiaLict)

(2) AETA 2UEd @ g7 g

2 2 1-bromopropane ©| =% TA|AZ ARLE 2 gleY
8. HIEs

1) Barnsley EA, Grenby TH, Young L. Biochemical studies of toxic agents, the metabolism of 1- and
2-bromopropane in rats, Biochem J 1966;100:282-8,

2) Jones AR, Walsh DA, The oxidative metabolism of 1-bromopropane in the rat, Xenobiotica 1979;9:763-72.

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

4) IPCS, CEC, International Chemical Safety Card on N-Butyl Bromide, (October 2004)

5) Ichihara G et al, Am J Ind Med 2004;45(1):63-75.

6) Ichihara G et al, Environ Health Perspec 2004;112(13):1319-25.

7) WIL Research Laboratories: An inhalation twogeneration reproductive toxicity study of 1-bromopropane in
rats, 2001, Document ID Title OAR-2002-0064: Documents available in public dockets A-2001-07,
OAR-2002-0064, and A-91-42, U.S. Environmental Protection Agency, Washington, DC (2001),

8) Sclar G. Case report: encephalomyeloradiculoneuropathy following exposure to an industrial solvent. Clin
Neurol Neurosurg 1999;101:199-202,
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QISR 44
2—-8 23 % 29} (2—Bromopropane) ]

—

B 2713} o}o]4A 3 & H(isopropyl bromide)

Er
- CAS No 75263 - BRI 2 A (CH).CHBr PR
H,C CH,

e e

2 X} 123.0° . H = 131° (20/4C)

= = H -8.0T° 2 = F 9-060T°

= 7| Y = 427 (27] = Ez 7| € 216 mmHg (257)

el 3 #® 19.0C = & of A

2 & & ol &8liAdel ofstal dEE, WA, SREXLE, ofHE T 4.

< 3180 mg/0 (20C, &)
- 71 B & AR FA™ : 0.016( Chlorofluorocarbon-11=1), ¥H&-Ao| 14- 1517153 o)

&7, AsAI9F et A = oF "k A2olA ERuledt ¥ 5 48 5% 44 vk

[e]
g = o
3, =50]| A isopropyl alcohol} hydrogen bromide® A A3] 7} —E—éﬁ%lﬁ]' 0]% H?')'H =4
£ B4 % BARE ZHic Kol A7) 3 B0 AEelA A A &

O
Arel g ﬁiiii-ﬂroﬂ 010206 BBz %—ZH?‘SJE}".
y

e
rSL'
JQ
N
1
fo
o
Ko

Z% : °the Merk index, "ACGIH, “HSDB

3. ¢

[0

g 2

Yo, AGA, AR ARE, AF s, ASA T sk AT AAdEe ke

)

4, T2 &= 3H
1) ZSARIE W, A, 84, AEA Az A

2) FFSSHE ¢ Y|, AIEAL 84 T Ax T4

5. &4 ¥ CiAl
LB AT A,

Y, = % g5y AE

s AR W oA TSP B 9 /0] B AT 38924 X8Ad0] gt Eo)7] wiiel Aol
A AR Ao 2 Bxd Ao=R HAETE  1-Bromopropane2  n-propylmercapturic  acid

sulphoxide, n-propylmercapturic acid %!

g olo] whet 289 A} AR AT SE QMO AAR 2BPY FE He| &

2-hydroxypropylmercapturic acid= ¥HZ+E| 31 propyl alcohol 2=
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o BF F2F OAAE ] Hjdeke] T8 M Ao® mol, Wgh BAo] mh LA e
OE YRS AXE Ao FAsta ot

6. EX X7 X

(1) T;L/«‘I 7371—051?‘51:

[e]

SR, Mo T AT FAL SR ¢ Ut AFEROIA T B4 2L

f
o
T
5
N
(@]
5

rats ) 2000 mg/kg, 4-hour LC50 in ICR mice = 31,171 ppm

1) A

47 HES 300, 1000 ppmo]] 957 Y = EWS v, LRI FA g, FAGe} 54
Tags BYoy. ¢l SEE 100, 300, 1000 ppmo]| 9% &L w), YAz} Fajo] vz 9
3 B0l Wy 2718 2y

2) |

27 NES 100, 330, 1000 mg/kg ) SER 2827F e AT Fol P uf, mipEolq BEA U
FATA 228 Bt WET, BT, Baw A7 gasary

3) Al@A

HAEE 100, 1000 ppmef 125 F¢F WY &3S W, Leold 5574, ¥ FA dao 3 &
FAAFAE &= A distal latency X o] Q1%

* FIErE Al
19959 $2lufet AAp A Z2ANA AAA, 28714 A Ad st 3%
29X AHzZYS 3HE 257 oA F 17F0] A3 M, FYH, 3k J)% 3
A & 6o] HARE, RAXEES B FA| F 71F 2BP HEE 124 ppmo| i, A H
29 FE | HEE 4141 ppm OJQTt”. F9| 2BP A o
o 227} F 4ollA Y% EE thl Y7ol AU

b
of
o
=
o)
S
o

o

8

2
o
o
i)
S

(3) A

FEI ARl A WM AR 79 9k . (ARC : -, ACGHH : - )
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7. = EI|1E

@)

7% =27

S (185 2013) TWA : 1 ppm (5 mg/m’) STEL : -
u|=H(TLV; ACGIH, 2011) TWA : - STEL : -
71 AAY A ¢ = ZEACNA 2E7A, AATIA A Ae I &, A7FE

L E LK

B

filo
by

u]=-(PEL; OSHA, 2012) TWA : - STEL : -
u]=H(REL; NIOSH, 2012) TWA : - STEL : -
£ ASHOEL, 2012) TWA : - STEL : -
E=A(DFG, 2012) MAK : - PL : -

Q] ®(OFL; JSOH, 2012) TWA : 1 ppm (5 mg/m) STEL : -
AE(ACL;, TAL=FA], 2012) TWA : - STEL : -
AT =(AF3 2 AR, 2011) TWA : 1 ppm (5.1 mg/m) STEL : -

()

8.

M

1
2)

3)
4)

5)

6)

7)

8)

YUY dASY OIRHE, e A 59 HEs =EVIEHRIES YuHE o
*HE WxEsE ZIAMEEQILICH ($ACGIHE 2011d T ZI2tEE= 2011 IS EstRlsL )

BESE BUEY : A2 58

ral

i)

1

Kim HY, Chung YH, Yi KH, et al. LC50 of 2-bromopropane. Ind Health. 1996;34:403-7.

Ichihara G, Asaeda N, Kumazawa T, et al. Testicular and hematopoietic toxicity of 2-bromopropane, a
substitute for ozone layer-depleting chlorofluoro-carbons, J Occup Health 1997;39:57-63.

Yu X, Kamijima M, Ichihara G, et al. 2-Bromopropane causes ovarian dysfunction by damaging
primordial follicles and their oocytes in female rats, Toxicol Appl Pharmacol 1999;159:185-93.

Jeong TC, Lee ES, Chae W, et al. Immunotoxic effects of 2-bromopropane in male Sprague-Dawley rats:
A 28-day exposure study. ] Toxicol Environ Health 2002;A65:383-94.

Yu X, Ichihara G, Kitoh J, et al.. Effect of inhalation exposure to 2-bromopropane on the nervous
system in rats, Toxicology 1999;135:87-93.

Park JS, Kim Y, Park DW, et al. An outbreak of hemaotpoetic and reproductive disorders due to
solvents containing 2-bromopropane in an electronic factory, South Korea: epidemiological survey. J
Occup Health 1997;39:138-43,

Kim Y, Jung K, Hwang T, et al., Hematopoietic and reproductive hazards of Korean electronic workers
exposed to solvents containing 2-bromopropane, Scand ] Work Environ Health 1996;22:387-91,

Ichihara G, Ding X, Yu X, et al. Occupational health survey on workers exposed to 2-bromopropane at
low concentrations, Am J Ind, Med 1999;35:523-31,
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S712gE—-45

HE23le (Methylbromide) ]

1. 32/0f

B 2 W8 (bromomethane),

B203F yE, g3 =(methyl bromide, liquid), W E 7}~ (methogas), Z&

2 (rotox), B2 K7} (bromogas), AlE(celfume), th$ E(dow fume), TF--F mc-2(dowfume mc-2), HE}
FE(metafume), AH}E(embafume), ©|AFTE E(iscobrome), HAEUFAE](pestmaster), 32 E(profume),

H 27} 100(terr-o-gas 100), A& (zytox), &= 1001(halon 1001), H 1= H 2 B | EH(monobromomethane)

2. =8| - sty &

- CAS No 7489 - EXPA 2 LAl CH,Br HyC —Br
op gy S 7V AECIAE offH WA sto] g, Ty ol elA o
B8 WA
= A 9494 H Z 3,974 (207)
= = & 9.060T 2 = 3 330C
Z 7] 2 £ 33c (F7]=D) = 7| ¢ 1420 mmHg (20C)
ol st H s37C - E gt StA BT F 13.5~14.5%(vol %)
M 8 A 4 1 ppm =38 mg/m’ ; 1 mg/m’ = 0.26 ppm (25C, 760 mmHg)"
2 3 = o ¥ (17.5 g/f at 207C). diethyl ether, ethanol, chloroform, carbon disulfide,
= ° benzene, tetrachloromethane o & 52",

Bt dFrE Ee

i&$

AAarsleEr A e O EriAagl =771 vAYET

e ABAISL AEShE Eol Lt Btk A4 ulh HEses

Z% : %the Merk index, "AC

i

fr ol o

GIH, “HSDB

22, %, FAR U HR 5 £ BAHR] g ABAeld AgEE A B

o

_— Olﬂ
WE  flo
v oH"
(o]

T

o

fu

ol
o

of
o



s A El A Y] 2 B4l It E(unchanged) HiEETE @y At oFo] HEshv g

=
o AelA thatEle] B/ BESHEGomidoe] Ho] aMon WAHL, H3 Ade u
A oFF ATt AX smethyleysteine @ 2 tAlEo] Aoz wjHHTy . PEA TS EF 9
pom 2718 wd AAS W, Sdel w7k 57  oldseiam WEHdch AL ol
(iphasic)& HSATL, 3 8908l W17} 39K, W 1506] WIIZE 1L4KIE olgieh. 4w
el A WE717E 242 9,647, 16.1413F ol{e}. SHEA B AR Al 4307t AR

717
WS B wjAE I, B 2 A 4607} olatsletag 3712 Fef ujEHcy

_>1_J
[>
Ir

_l::

= AA7F o] gowW dAHoR &g ATty Auglg dozith ox HEshige
E FRY 98-S B mie] go} EXH*:J e doxid”. 6y 3 APA7E 4023k
9000ppme]| =2EQ=r|, B%E Ty 42 319

O
o 53] Ak M3, wivE Ao 45 ? oFzte] I A AS H71aL Xé*o@rﬂ‘ii

0
@
»
N
i)
)
e
)
g
=
5

@)
m{o
r]I
y
for
]I
i
=6
1
T
oZ

Ol
o

L EEEge] A7t W Asie A48 uendt Tk
=

AR ] ], Y, ™, REEEE dod ¢ Qlvh 4R S Y Wl SRE| = s,

4) 7|E}

A2 8,000 ppmo]| 2~3A]7F, 60,000 ppm} 7Ho] T Lol HAgtE wEEW Algsich 2E =
A AAS] B 307 WA 5~6A17F] FE7IZRO] itk VS RE 7, AlEAE, 9
2, FE 49 o]gglo] ALt £AHEL dA=o g Wl upHW A<EHFH(Jacksonian type) AT O R
AAgeE, AZol= 3 theof =gt At Harz Aiow wth 4AsHA =EHW HiEES 4o
Atk APAQL dofA= 4 Alxto] &4HY 535 5504 5HE A 75, =25 &
75, 24, 7YY A Y SR LR E e A&



(3) wreky
MRS PO ABT Al FF WA AFolA FPwael tfFt o4 A g

(IARC : 3, ACGIH : A4)

(18T H | 2013) TWA : 1 ppm (3.9 mg/m’) STEL : -
u|=H(TLV; ACGIH, 2011) TWA : 1 ppm (3.89 mg/m’) STEL : 1985W7}A]+= 15 ppmo]
Lo}, 1986 AR E] A1A =91

7l AR A - 9F, 7= A= 7HeAE 2askelr] s A o] S HEE, dAlF
1 A7 ZAdo gt B3 = 3k

"|=+(PEL; OSHA, 2012) Ceiling : 20 ppm (80 mg/m’) STEL : -

1| =+(REL; NIOSH, 2012) TWA : - STEL : -

L ASHOEL, 2012) TWA : - STEL : -

= A(DFG, 2012) MAK : 1 ppm (3.9 mg/m’) PL: 1 (2

& E(OEL; JSOH, 2012) TWA : 1 ppm (3.89 mg/m’) STEL : -

AE(ACL; TAI=FA], 2012) TWA : - STEL : -

AA= (A3 AR, 2011) TWA : 5 ppm (20 mg/m’) STEL : 10 ppm (39 mg/m’)

*

LY, M=, IREH, 7= 4 52 82 =27 1&8eEE HubgUot
*RE AnEs RAMEZQILCH ($ACGIHE 2011 & m2tes 201d Thg AnsiisUch)

r|n

(2) AESH UEY : A& g

0

8.

ror

=)

1

1) 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. 4026

2) 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. 3444

3) Ellenhorn MJ, DG Barceloux, Medical Toxicology - Diagnosis and Treatment of Human Poisoning, New
York, NY: Elsevier Science Publishing Co., Inc. 1988., p. 981

4) Bond JA, Dutcher ]S, Medinsky MA et al. Disposition of [14C] Methyl Bromide in Rats after Inhalation.
Toxicol. Appl. Pharmacol 1985;78:259-67.

5) Medinsky MA, Bond JA, Dutcher JS, et al. Disposition of [14C] Methyl Bromide in Fischer -344 Rats after
Oral or Intraperitoneal Administration, Toxicology 1984;32:187-96 .

6) Butler EC, Perry KM, Williams JR. Methyl Bromide Burns. B J Ind Med 1945;30:30-1.

7) Hezemans—Boer M, Toonstra ], Meulenbelt J. Skin Lesions Due to Exposure to Methyl Bromide. Arch
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Dermatol 1998;124:917-21.

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

9) USNTP: Toxicology and Carcinogenesis Studies of Methyl Bromide (CAS No.74-83-9) in BG6C3F1 Mice
(Inhalation Studies), NTP Technical Report Series No, 385, DHHS (NIH) Pub, No, 92-2840. U.S. National
Institutes of Health, NTP, Research Triangle Park, NC (1992).

10) Reuzel PGJ, Dreef-van der Meulen, HC Hollanders, VMH et al. Chronic Inhalation Toxicity and
Carcinogenicity Study of Methyl Bromide in Wistar Rats. Food Chem Toxicol 1991;29:31-9.

11) Mitsumori K, Maita K, Koraka T, et al. Two-Year Oral Chronic Toxicity and Carcinogenicity Study in
Rats of Diets Fumigated with Methyl Bromide, Food Chem Toxicol 1990;28:109-19.
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97|39 2—46
A9 3ek4 (Carbontetrachloride) ]

1. 20

gl AF&3k(methane, tetrachloro-), B4 E3HE (CCly)(carbon chloride (CCl)), ISR =ZH|E
(perchloromethane), A} 3} Eh(tetrachloromethane), ¥l A] k= 3£ E-(benzinoform), Y|7}E&E 8] WU(necatorina), 7}
Z R (carbona), ZFFo|E(flukoids), T= 1040(halon 1040), E|E g} &(tetrafinol), HETZE

(tetraform), E|E &t (tetrasol), G H|S-(univerm), H|Z X o)A E 8] A| = (vermoestricid)

2. =8| - sty d&

- CAS No 56235 - SR g SIRAL L CCly

o] By oA, ofZF FEE 17t om ofe2e} vk WA,

2 X2 153.82° H = 158" (257)
= = & ¢ - # = ® 77T
71U 532 (F71-D 5 71 ¥ 913 mHg (0T)
ol 3 A = & ot A
M B A 2 1 ppm = 630 mg/m’ ; 1 mg/m’ = 0.16 ppm (25T, 760 mmHg)”
2 5 = 2 8% : 785800 mg/l at 20T, TJHEE] LAt 47 E3E
71 BF F7] F ESF FV] wE 12 %, A4 dole ddteear, A, SRS 22 R

570y S7171 AgTt
Zx{ : °the Merk index, °ACGIH, *HSDB

fiLhd

3. WM U 8%

A, A A, SuliAl, AEAL HEEER, FoF 93

1) WSl ST Z7FE(fluorocarbon) A Z(1996 o]|& n]|alo| A= @ &= HT o st REDS
Hol ool ol SERo Abdsheiae] Abgo] $As FANUL) : ARA, HAl WAA
Alzol] AR

2) Al 1 f5, A, AR, g2, 84X, A 2 ESEAAA

3) F7IEH ¢ FFA BEEAIY] wEuiA|, FulAl, $=A8A, vl FR, 5oF A=A A

4) SAo| HFR| ()=l 4] 19609 FHE o] o2t SR Aol FAIH )

4, F2 LErl= I3

SFAl = AA, Al = A A

=0
- a [€)
2) ZRFTTY : nTo| BER AAS 95 $AR AgHE T
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)
32
=

Asieart 4%
CoA s QAOIA ARshekzl dhARe] iRt A ofd AWE Hsh §AIT Amerel gl
ZEAYS Eslo] ZAEQUE dxR o=z rofA  cytochrome P-4500] 2]  trichloromethyl
ndical(Cal)o] FAER o)) o) AEY Aol whulda Hguiel =L ek
trichloromethyl radical2 T}A] cytochrome P-4500] &J3] 3Z A Zl(phosgene)?] AG-&21 trichloromethanol
o] |1, phosgene®] 7}Eaol| o8] olitaletart HAHY. QztolA $A FE FROAHE

CYP2EL, TgEoAlt CYP3AZE Tholdhs Ao oefa o,
« A 9] Aol S0 & AFFSRRRAS] of 500 AR, oF i%e RHAVEAR B7]E F5t
of MiZHeh UmAl= AolA thatso] 2y tiHo s vidE =t Ardstetae] wde =
2]

o

1)
NI of d0AlZtolch, BPwEe] AOE tfiEo] EE/E FalA HEHH, ofdE 54
o Beo TR § A Bl ohud MAREe AXNE Ao deld gk 98E 5
o] A o] 578 Fi wjEHth

o LLO O
1289 RAA7)E 7ok Aol i, thE ASEslgas) n AR 3247 AAARE 28
ey,
(1) 24 %I
nR HE & owe) AAsA o, Fuh 28, WA T 2L FARGY. o] Az A}
Asfetart wEHE A9 SR Auials wol,

O

=

FF 1011 ppm W BE ARROIA 71 A1 7150l Gl Lk ghgront 0% Bt 49

ppm wEENS ), 7)ol GFS wAN. AelA UG FE A /HGHS Burt S
™
|

—_

oh Ag oA e FEOIAL 139 F Pl BRI, ofF PF ceainine, urea FE FAE K
Qe F 2 5 A AR ATA ofabt AME L, A% 7152 1002000 F B HE
WsEe] B A FRARA GARUR W/F, ol e, SERE, FARA, HF, T
E, 04, A4 52 B S gtk 9 ARgY, ), 2¥7EL UE 55 2Y 5 U 34
wE o] A Fof A, o] BHUAL FH AFY ol FA B 5 i, W, F
LBk 5O FHT BREN, A o) Aot FHEWE ARAY AAE Bk ARAE A
A



1) 2=

Fdoll o3t ALl Aol o7 H9o] 2 E4to] B F YEhs AR dEA o,
Zhol o]ito] Qi AW ZEAEL Abgsleto] g3 Ao &l &F-E, isopropyl alcohol”,
polybrominated biphenyls, benzopyrene, phenobarbital 5©¢] 7] =&EWH EA40| Z7lsl=d], AF¥s}
A0 thabe] ZEste] EAL Z7HA7|E Ao ALY o] F chlodeconed ALPTIERAQ] =
A= A ASAA AAA QD ZF ool ot It Ao T AFYTA] o] 2| g
(3)

AUEE ATFolH AQSRLE S4a Ei SeiRIE0] Hof WS u, AE
olo] IAEQTE AFATEALE 4 I A] Q1R cancer-initiator) 0| HA]  dtHOoORE= X
(promoter) A &= 2H8-3l= Aoz dHA 9 7ol Qloj A HrekAdo) Tt &5-2 ofZ7bA] Gt
AeLA Lo\ A IFFA LRAFoA WEY | A|TA| E U (reticular cell carcinoma)®] ¥HAJo] =7}
G REsb glov, Aaskeeo] ofat Aolehs EAL 24 Rakd

(IARC : 2B (¥h), ACGIH : A2)

.—L‘r"

¢

7. = EI|1E

O 7€ ==71%

B (8T H 2013) TWA : 5 ppm (30 mg/m’) STEL : -
0] =H(TLV; ACGIH, 2011) TWA : 5 ppm (31 mg/m’) STEL : 10 ppm (63 mg/m’)
71% ARG 2A - 1t 54 7HeAS Hasketr] & A4

TWA @ 10 ppm
u|=(PEL; OSHA, 2012) STEL : -

Ceiling : 25 ppm
"] =H(REL; NIOSH, 2012) TWA : - STEL(60) : 2 ppm (12.6 mg/m’)
S ASHOEL, 2012) TWA : 1 ppm (6.4 mg/m’) STEL : 5 ppm (32 mg/m’)
EY(DFG, 2012) MAK : 0.5 ppm (3.2 mg/m’) PL : II (2)
Q] ®.(OFL; JSOH, 2012) TWA : 5 ppm (31 mg/m’) STEL : -
AH(ACL, TAYL=5A] 2012)  TWA : - STEL : -
Flehe (A3 R AR, 2011) TWA : 1 ppm (6.3 mg/m’) STEL : 5 ppm (31 mg/m’)
* =

Gy, MAEN MEAN, J|E AN SO Yt LE7|FFeIES AusRU

[
*HE Hes RAMAELICE (KACCIHE 2011 H, HZtes= 2011 He FIsiUELICH)

—_

2) A= ZYH

— S2(BAT; DFG, 1999)
59 Ageieta HE - SHALS wE AT T T0ug/0
2 57 F AFEEEA B - ZAEE A
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8.

M

1

2)

3)

4)

5)
0)

7)

8)

rar

i)

1

Lehmann KB, Schmidt-Kehl L, The thirteen most important chlorinated aliphatic hydrocarbons from the
standpoint of industrial hygiene, Arch Hygiene 1936;116:132-200.

Marchand C, McLean S, Plaa GL, The effect of SKF 525A on the distribution of carbon tetrachloride in
rats, J Pharmacol Exp Therap 1970;714:232-8.

Stewart RD, Dodd HC. Absorption of carbon tetrachloride, trichloroethylene, tetrachloroethylene,
methylene chloride and 1, I-trichloroethane through the human skin, Am Ind Hyg Assoc ] 1964;25:439-46.
Sipes 1G, Krishna G, Gillette JR. Bioactivation of carbon tetrachloride, chloroform and bromotrichloromethane:
Role of cytochrome P-450. Life Sci 1977;20:1541-8.

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

Castillo T, Koop DR, Kamimura S, et al. Role of cytochrome P-450 2E1 in ethanol-, carbon tetrachloride-
and iron-dependent microsomal lipid peroxidation, Hepatology 1992;16(4):992-6,

Zangar RC, Benson JM, Burnett VL, et al. Cytochrome P450 2E1 is the primary enzyme responsible for
low-dose carbon tetrachloride metabolism in human liver microsomes. Chem Biol Interact 2000;125:233-43.
Gosselin RE, RP Smith, HC Hodge. Clinical Toxicology of Commercial Products, 5th ed. Baltimore:
Williams and Wilkins, 1984., p. I1-102

9) NIOSH; Criteria Document: Carbon Tetrachloride p.27 (1975) DHEW Pub No, NIOSH 76-133
10) Hardman JG, LE Limbird, PB Molinoff, RW Ruddon, AG Goodman. Goodman and Gilman's The

Pharmacological Basis of Therapeutics, 9th ed. New York, NY: McGraw-Hill, 1996., p. 1681

11) Mackison FW, RS Stricoff, 1J Partridge, 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. 2

12) Grant WM. Toxicology of the Eye. 3rd ed. Springfield, IL: Charles C. Thomas Publisher, 1986., p. 188
13) USEPA; Health Assessment Document: Carbon Tetrachloride p,14-10. 1984 EPA-600 /8-82-001F
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Q7|8HrE—47
2B E &M E (Stoddard solvent) ]

1. 32/0f

AZAMA Y2 EH(drycleaner naptha), 33-E=4 A3 Sl(mineral spirits), F-7] E| Y%l (mineral turpentine),
el AM|o]|iZE] &WlE(naphtha safety solvent), W3 E} QHASE &l E(naptha safety solvent), U3LE}
£-A|(napthas solvent), -5 &A|(petroleum solvent), HA3H &I E L} El(safety solvent naptha), -84
L El(solvent naptha), stoddard -84 UZERstoddard solvent naphtha), stoddard &A] &7] &4
(stoddard solvents organic solvents), B} 3] Sl (white spirit), 98 23] 5] (white spirits)

Co~Cn1 r"]’ E}j\_{ﬂ] 80~85%

- CAS No 8052413 ] )
CoHy HFEFE &3l 4 10~15%

#

x4 2

Hr

- D Al A Ao oidjoln, Sg-of w]SEt WA}

- 2 Xp 2F approximately 140° - H| = 079
= = 700C ~ 40.0C -2 £ A 1520 w0 210C"
S 7Y = 5(F7=D -5 7] & 4 mmHg(20)

43° C (regular), 60° C (140 flash),
. O S X ° 5q ° . =3 A
S Ziimc) ((E(‘i(‘);ib})ﬂ%)? Clowend - H & A & _ 0.175 ppm (25T, 760 mnHg)"”
Bl - B8, 7HEA o 43S, WA, oEE, SRRXE, AH9skE
5\—, O]%ﬁ}%ﬁ\—b
o1 B A Aseh % Al ol Uil e, elad u: Qusiast 28 457
20} Z717} WSk, ZetAE R, IR WEAS AFetA 3

Zx : ®the Merk index, "ACGIH, °HSDB

1 ppm = 573 mg/m* ; 1 mg/m’

-2 of =

3. ARl o 8
SelE 547, 718 AR, Seteled, AAASA Sore] 4R Mg

. FE EERE S

02

CESFE BE/R wdE dou wshge] AgEd’. 159 2 dAelA W A3
2 175440 ppmol 302 wE AFE W, WS FUY = Abolo] HFWASL Usich. HFS
L AE d6son, WHE 5870 olgdek. AA b oy Alsh ulmste] £ A o 9ot
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Soell AWE TS BEL AA 50| kel wet gasie

o AL : HR AHSI9] u|AES =25 AT AWoA trimethylbenzene2] THAFA|Q] dimethylbenzoic
acid 7} 2718140l 124-trimethylbenzene®] =% Lo} 4AM 2 TAMME 3 4-dimethylhippuric
acid 5= ARo]of| AEAZE A

CHl Rl el e JEe sslE @A WA Weska gel Mt we guse
AAHOE AWOE HAY A lEP
CH7) 08 ol OF A9 HE A UIIE 46417 o)y,

o, 150 ppm sEOlA 6% F 19o] o A4F
e AEA. 358 E9F A9 YA oS

= LY -
ororc}t’ WA x]7} 1 ppm (low), 120 ppm (high)

400 ppmeof =E3FE =

88 #4] A9FE & 4 QU viEAHoR £t IS @7kE off follicular 75
e)]

S

ojE= i%"ﬂ ot
71

Aot ZEAAAAAAZA 1552 3 FAS Ao @ g ATo)A], 440~870 ppmo] =E Al &
A3t FES saEATY. SEAYA S A7t AA IEEE Fstde o wEe By

EeE FYeES W AL U, 24 FUshs ol Fdut A HEAS B

W =F Aole £, WR, 7198 ZE 7Y k&S 93 A9, gEEn
2) ZE7|A
ARTIE SHE wZajoA] Z4old] 9 YRR BF Aol gk Bzt oy,
3) Hl=7|A|

1d s 714 L 5 iEE}E%C’”% =5 AR 20419 HIJIEZAA AFAH O

WAL, A 71 gAE Al ofs ol Azl Ao Mol wE HEol §o] e
ool QA orth

(3) wrekAd

oS BRY U 58 HolE7h gle. (ARC : -, ACGH : - )

0

L

oh
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7. = EI|1E

1) 7ex=271E

B (18T H 2013) TWA : 100 ppm (525 mg/m’) STEL : -

"|=(TLV; ACGIH, 2011) TWA : 100 ppm (525 mg/m’) STEL : -

71 AARY 2A - = 979 A=F4A, TF DA (defating), @4, TRFSA, AEEAS THs
A= FHaststr] sl A9

u|=(PEL; OSHA, 2012) TWA : 500 pm (2900 mg/m’) STEL : -

"|=+(REL; NIOSH, 2012) TWA : - STEL :350 ppm (1800 mg/m’)
£ H ASHOEL, 2012) TWA : - STEL : -

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

Q] ®(OEL; JSOH, 2012) TWA : - STEL : -

AE(ACL;, T =24, 2012) TWA : - STEL : -
AH=RF E AR, 2011) TWA : - STEL : -

* Hloky AAIEA HZERE 7|2 A 50| MEE =7 |2 BEE RidbEL|C

y O H‘|_|_I:I 1,
Hee= RAPFAEQILICE (%ACGIHE 2011 T H2t== 20114

e
L =

(2) AESHY BYHA : A= g
8. &u=23%l

1) Pedersen LM, Rasmussen S, Cohr CH. Further evaluation of the Kkinetics
volunteers, Pharmacol Toxicol 1987;60:135-9.

Astrand I, Kilbam A, Ovrum P, Exposure to White Spirit, I.
During Rest and Exercise, Scand., J. Work Environ Health 1975;1:15-30,

2)
3) Pfaffli P, Harkonen H, Savolainen H. Urinary
occupational exposure to white spirit,
146-50.

4) Fukaya Y, Saito I,

Matsumoto T, et al,

monitoring index for trimethylbenzene exposure in transfer printing workers,

Health 1994;65:295-7.
5) ATSDR; Toxicological Profile (1995) Available :
6) Carpenter CP, Kinkead ER, Geary DL et al,

http://www.atsdr. cdc. gov.

Petroleum Hydrocarbon Toxicity Studies.

HustAsHCE)

of white spirits in human

Concentration in Alveolar Air and Blood

dimethylbenzoic-acid excretion as an indicator of

Journal of Chromatography, Biomedical Applications 1985;337:

Determination of 34-dimethylhippuric acid as a biological

Int Arch Occup Environ

III. Animal and

Human Response to Vapors of Stoddard Solvent. Toxicol Appl Pharmacol 1975;32:282-97.

7) Nelson KW, Ege JF, Ross M, et al.

Toxicol 1943;25:282-5,

Sensory Response to Certain Industrial Solvent Vapors. J Ind Hyg

8) Braunstein, L.E.: Subacute Yellow Atrophy of the Liver Due to Solvent. ] Am Med Assoc 1940:114:136-8.

9
DHEW (NIOSH) Pub, No. 77-192; 1977.

NIOSH: Criteria for a Recommended Standard Occupational Exposure to Refined Petroleum Solvents,

In: NIOSH Criteria Documents Plus CD-ROM., DHHS (NIOSH)

Pub. No, 97-106; NTIS Pub. No. PB-502-082. U.S, National Technical Information Service, Springfield, VA

(1997).
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Q71215248
2E]dl (Styrene) ]

Ofn
1o
[=)

d o g (phenyl ethylene), H]'d WA (vinyl benzene), Al Wl (cinnamene), #|'d o] €l(phenylethene),
of el Wl &l (ethenylbenzene), Z~E}lo]dl(styrene), E|E(styrol), ~E|EH(styrolene), AEFo|dl M-

(styrene monomer),

2. =8| - sty d&

__CH,
- CAS No 100425 . EXAID IRAL CgH
2o 9 HAl FAolA FAe] 15 B oA, SESIL AT F (AR 1 006032 ppm

104.15a (25T, 760 mmHg: 1

= A ¥ : - H] = 09059 (200)°
ppm = 4.26 mg/m’) S
_L—I:| E E '30.6ooa . %:%L E E 145.2001)
= 7« 3.6 (air = 1)° = 7 e 5tor (200)
el 8 & 31T (closed cup) Z 25 37 F 11%6.1% (ol %)

Bof o7k %rh300 mg/l at 2070)°. AT, AHZ, ofA|E, o|3stetAe] &

L b
| Bt ) 3700 FEW AAS] FE3E AMSHE 0] T4k (peroxides) S F/JTHCL
Zx{ : °the Merk index, °ACGIH, *HSDB

ol
:O'I:l

=

d

, el etell ARgEl= =323} polyester 2] 9] GA|

1) FSAGEE =44, AAA|, o]z, glojof, A 59 A=

2) FRATBY: TSN 59 AzdelA AR FY, Wy Y, f43HE A

AN
)
1A

0 FR 3F718 B =EHA, 4646 ppmoll =BE S o 69.572.1%7F Heof FEc

7 =3l F400 oF 0.1-2% Hwo|t,

o T A} : microsomal enzyme system©]] ©]3f| styrene oxide@ TJA}E|IL, o]A 0] 4=5}%] o] phenylethylene
glycol(styrene glycol)o] H T}, styrene glycol-> mandelic acid T+ benzoic acid®2 TJAFE| 3L, hippuric
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acid 7} Ht}. mandelic acid= THAFES A A phenylglyoxylic acid7} T}, styrene oxides= 23

hydroxyphenylethyl mercapturic acid® A= 7] %= St}

A 90-97%= TIAIHIZE Ao 2 H|ZE Tl mandelic acid¥} phenylglyoxylic acid= AFFO|A

SRRl

e W7 1 BA =2 A] WH7]E styrene 40, mandelic acid 4A]7F, phenylglyoxylic acid 8A]7Fo]
t}, W2 Al mandelic acid®] ¥/ 6-9A7ko o,

10020 pprcl] =B EAE w34 A1 Aol ehdek, ARATAR e Lo &
o Qlgtol 4 ppmell WS W AFH §718A S, W, 2FLY, A5 L 0

AZE ASHE e B kA SRR Bulg F7p,

T 2EED leZoll A ABAZE 7 RIS Z]#elth 100 ppm ofstof] WM =EE wf fJoRz,
A of], ojAH o] Yetutth +2 2EE 23 S5A1EA Aeker Qg A

Rt FHbS AT UAATE 2549 ppme-years oAl HIEH] 3.29 (95% CI, 0.48-22.65), 200-349
ppm-years oA 16,32 (95% CI, 3.47-76.76) o]t} WAoo g wZE faztox AR7]S o4,
R A3}, AzrolAy, AlABEAAL 0|4}, EEGso| A}, AAMEAAL oAk Zof gk B uSo] 9rf’. o
YAaF A3 St ZEAA A F wdZAF 55(0.14 or 0.65 g/f , equivalent to styrene
level 10 or 46 ppm)e] we} color confusion index (MZ} o]aholl §-0]5F o]z} YTk, 2292 ppm
& 27y v ae o, AFPEAA F HSAIZEe] 4100 = HP. TWA 100 ppm HE

NA] AZHAAAE Zof& oA AR B w YL kst

2) &7/

AEerAg AzFTYo]| FARI=E ZEA F 9~110(F169) ppmo]| = AlFESoA HES
(18%), Hl T5(54%)S TAsl¥th AgdY & dH L2AE0] gjZ2ao) Hlslte] H|FAAQ] H7|5

A4 AukE bt

3) ZHE=A|

& 8= o|Ae] AEde|| =E£5|%)S U, fasting serum bile acid?} GGT sX7} At o 1 2
Al =0 o8] 1t 5SS doeXivte A8t AlRe gtk

2Ed FF 2EACIA AAfAre] Z7UHE G5 Hugo] glovt ko] taf FYIt B
SAL #8 Aol a8A e At verlE Yo el ol Hug APt 9ot o
2 sler el ofFt 9FS AT 4 oo dAngel gk Buw onk”. 20069 NP
ZPolA MY BARY DAV SRS dhn AR .

o r{
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(3) A

Lo giaRzERl Abel AE[R(styrene oxide)o] DNAS| Z2hste] FAdAEAdE HYERHER 40
ppmO|/ l"—E«I 2l 11%51 dzuproll A FAA| HolE HERHT *J@r 2E|l2
A2 dHA ey < = %EH%EP” ’\EF—* H ix}oﬂ/ﬂ 7] l %*Ei ?l?l /\}
ol Tkt 4=l ey

L ARe fen 2t

u
%0
&
" =
3]
oy
kS
2
5
a
ay
?é

7. =EI|1E

0 7€ ==71%

FR(LLETE 2013) TWA © 20 ppm (85 mg/m’) STEL : 40 ppm (170 mg/m’)
u|=H(TLV; ACGIH, 2011) TWA : 20 ppm (85 mg/m’) STEL : 40 ppm (170 mg/m’)
7l AR A - SFAAEA, RAFA At 9, E57IA Ase 2asker] ¢
3 AAE 27] & B% 50 ppm o|lo|A] AAEAT} FFAAA Gyt ebdS selstar,
o]& TLV-TWA 50 ppm, TLV-STEL 100 ppmoj|A] 3}&F A3}
TWA : 100 ppm

H PEL; OSHA, 2012 STEL : -
=3¢ ) Ceiling : 200 ppm
u|=+(REL; NIOSH, 2012) TWA : 50 ppm (215 mg/m®) STEL : 100 ppm (425 mg/m’)
© 2 9 3HOEL, 2012) TWA : - STEL : -
= A(DFG, 2012) MAK : 20 ppm (86 mg/m’) PL : 11 (2)
Q] E.(OFEL; JSOH, 2012) TWA : 20 ppm (85 mg/m’) STEL : -
UE(ACL, A =54, 2012) TWA : - STEL : -
AT (RS EAE 2011) TWA : 20 ppm (86 mg/m’) STEL : 100 ppm (430 mg/m’)
* oLy, MM DRAN, J|E UN SO YRE =E57|IFHARS HUHRLIC,
e A e ZAMEAEQILICE (% ACGIHE 2011 T HIZtEE= 20113 TS R OstELIC)

(2) AESA BYEF : n]=HBEL ACGIHH, 2010), 2003 7174

=y 3= NERTIE BE
2 F mandelic acid +phenylglyoxylic acid AAETR T 400 mg/g creatinine
AWM= styrene AAETE 5 0.2 mg/¢

[0 0]
o2
r

i)

1) Wieczorek H, fennell TR, Review of the metabolic fate of styrene, Crit Rev Toxicol 1994;24(S1):S11-S33.

2) Rithimaki V, Pfaffli P, Percutaneous absorption of solvent vapors in man, Scand ] Work Environ Health
1978;4:73-85.

3) Current occupational and environmental medicine, 4th, Ladou. p. 472-474.

4) Welp E, Kogevinas M, Andersen A, et al. Exposure to styrene and mortality from nervous system
diseases and mental disorders. Am J Epidemiol 1996;144(7):623-33.

5) ATSDR; Toxicological Profile (2010), p52-68. Available : http://www.atsdr.cdc. gov.,

6) Kishi R, Eguchi T, Yuasa J, et al. Effects of low-level occupational exposure to styrene on color vision:

0
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Dose relation with a urinary metabolite, Environ Res 2001;85(1):25-30.

7) Rosenstock L, Cullen MP. Textbook of Clinical occupational and Environmental Medicine, second edition,
Philadelphia :Elsevier saunders, 2005: p1004-1005,

8) Hemminki K, Franssila E, Vainio H. Spontaneous abortions among female chemical workers in Finland,
Int Arch Occup Environ Health 1980;45:123-6.

9) Hemminki K, Lindbohm ML, Hemminki T, et al. 1984. Reproductive hazards and plastics industry. In:
Jarvisalo J, Pfaffli P, Vainio H, eds. Industrial hazards of plastics and synthetic elastomers., New York,
NY: Alan R, Liss, Inc., 79-87.

10) Cho SI, Damokosh AI, Ryan LM, et al. Effects of exposure to organic solvents on menstrual cycle

length, J Occup Environ Med 2001;43(6):565-75.

11) Lemasters GK, Carson A, Samuels SJ. Occupational styrene exposure for twelve product categories in the
reinforced-plastics industry, Am Ind Hyg Assoc J 1985;46:434-41.

12) NTP. 2006. NTP-CERHR monograph on the potential human reproductive and developmental effects of
styrene, National Toxicology Program. NIH Publication No. 006-4475.

13) ATSDR; Toxicological Profile (2010), p72-6, Available : http://www.atsdr.cdc. gov.
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9713192 —49
A 23 A= (Cyclohexanone) ]

—

1. 32/0f

8l A= (hexanon), W2 Al E(pimelic ketone), AT A E(pimelin ketone), AlE(sextone), H|ENA}
| & Al (ketohexamethylene), Alo|Z 284 7| E(cyclohexyl ketone), HEA}O|ZE = 3 AHketocyclohexane),

2 Abo)E 2 3l Ak oxocycdohexane)

2. =8| - sty d&

o
- CAS No 108941 - BRAI RAL L GO i‘j
SQF Ol WA olA|E Wl whel WA} U LA U] s oA ol (HARS A]; 0.88 ppm)”
2 X 2 9814 - H| = 0.9478° (20T, ==1)
= = & 310 - B = H 155.6T
= 7] Y B 34c (F7]=1) = 7] & 5 mmHg at 26.4C°
ol 5t A 4T(dAE), s4TORAE) = oab 5t 38 1.1% AFSE 9.4%
XM 3t A & 1 ppm = 401 mg/m’ ; 1 mg/m’ = 0.25 ppm (25C, 760 mmHg)"
g &l = Bo] ok =Erh20TolA 15 g/100 ml), ThE f7]8AH= 2 i),
1 EF e Al L AT HEehd o] Ui Zuksich dlas g dadsiE, @t
R e P o1 1 @8 FE7tAet 57|71 sk Thd A A

Z=x : °the Merk index, ACGIH, °HSDB

& SXMERIER) © Uol& A= &7 $AIRF, A5, DD &4

X2 &8s 3
1) FBARIE : G5, ke Az
2) FRHTBY : AREzoMHolE, UERMRRER, Ay 44, vlY £4, HANT U=,

S, 4% 5L FFE B E A HAE AA Y A4

i e

L sgslold, & EE RS Selols Sud.

13 5 5o A= cyclohexanol® ZHE] 11 glucuronide?} 43+ combination)® o] A
H A= Ql7ko A R E o] 1.2- and 14-cyclohexanediol-glucuronides@ T AFE T},

< W] - leE 5 0-6A17H] cyclohexanediols] Bl Hoj® Yojibil, HH7|E 14-18 Azbolch,

lo & o
o 2~
WE
=)
e
L
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A A9, 25 ppm F710) SE F =E2EUE "ol ofFd SAE UEAl ket 50
ppm FEYE B TEAbo] UEREAL, 75 ppm oA &, 3, Bo] A= FAbo] @A LeRdT).
Ao HEsHAS wf WIS AbgolA ool AT = Ut AE2 A= glxlo] digh g =
7] A& 9Rg R HAE FA)7E Uy

2) AlZiA|

o= s=EoA 7S v e Rttt Aol Al kg E= Aol dA &
& FFAE A T4l vehd Aoz YA SHARE AsEolA] Fsigh Haf 1}% 7ol A
ong AlgoA AA EA4o] Yehts wsEd k&7 5 Ao’

=X (defatting) E3}7} QJoBERE A7)

=)

Fi uhsE wZof ofs) w3 Aol wRele] 4 4

(3) A
2 7F BE(310-570 mg/kg/day) @} BF-2(1850-7100 mg/kg/day) S Ao R 2842 A|ZF2IAE=S
& AZlth A aheE AeE ETolA "ExFo] ST, A v A kEatolA
|2 AE/E T o] Frkel oy kg WA= (Qlth A RE AFE LeEdolA A
%0 Waol f-o5HA FUletAe). sFA|WE EPAS) IARCOM% HEE F3dlo], Blud Asko
=EEE Q7 QlojA A FEgol BlGHEA wAUES A egAe] gltka AT
(IARC : 3, ACGIH : A3)

7. =EI|1E

0 7€ ==71%

S (-8 =H 2013) TWA : 25 ppm (100 mg/m®) STEL : 50 ppm (200 mg/m’)
u]=H(TLV; ACGIH, 2011) TWA : 20 ppm (80 mg/m?’) STEL : 50 ppm (200 mg/m’)
71 ARY A &, & A= 7FeAY SRAFEA 9, 1 Al B T 9=
2|43} ok
u|=-(PEL; OSHA, 2012) TWA : 50 ppm (200 mg/m’) STEL : -
1] =H(REL; NIOSH, 2012) TWA @ 25 ppm (100 mg/m’) STEL : -
2 9 FH(OEL, 2012) TWA : 10 ppm (40.8 mg/m’) STEL : 20 ppm (816 mg/nt’)
E=A(DFG, 2012) MAK : - PL : -
o] 1(OFL; JSOH, 2012) TWA : 25 ppm (100 mg/m’) STEL : -
UX(ACL, TAYL=A] 2012) TWA : - STEL : -
AHT XS EAE 2011) TWA : 10 ppm (41 mg/m’) STEL : 20 ppm (82 mg/m")
RN, MAEN DRZE V= ZE 59 MEE LEV|IEFE2EE FOHRLc

=0 o, =
FRE EEE XML"E%}LIEL (%ACGIH= 2011 & mltc= 2011w 2tasiisL|C))
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(2) AESHA RUEE : u|=XBEL ACGIH, 2010)

8.

el e A= ZHF A7 BEI
1,2-Cyclohexanediol in urine* AAExE & ES 80 mg/ 1
Cyclohexanol in urine* AAxg & 8 mg/{

*With hydrolysis, At end of workweek

EDES

1) Greener Y, Martis L, Indacochea-Redmond N. Assessment of the toxicity of cyclohexanone administered
intravenously to Wistar and Gunn rats, J Toxicol Environ Health 1982;10:385-96.

2) Flek J, Sedivec V. Identification and determination of metabolites of cylcohexanone in human urine,
(Czech) Prac Lek 1989;41:259-63.

3) Mraz,J, Galova E, Nohova H, Vitkova D. 1,2- and 14-Cyclohexanediol: major urinary metabolites and

biomarkers of exposure to cyclohexane, cyclohexanone, and cyclohexanol in humans. Int Arch Occup

Environ Health 1998;71:560-565.

4) Merck & Co,, Inc.: Cyclohexanone, In: The Merck Index, 12th ed., on CD-ROM, S. Budavari, M, O''Neil,

5)

6)

7)

8)

9)

A, Smith, et al,, Eds. Chapman & Hall, New York (1996).

Sanmartin O, De La Cuadra J. Occupation contact dermatitis from cyclohexanone as a PVC adhesive,
Contact Dermatitis 1992;27:189-90,

Patty F (ed.). Industrial Hygiene and Toxicology: Volume II: Toxicology. 2nd ed. New York: Interscience
Publishers, 1963., p. 1766

Lijinsky W, Kovatch RMJ. Chronic toxicity study of cyclohexanone in rats and mice. J Natl Cancer Inst
1986;77:941-9.

USEPA: Assessment of thyroid follicular cell tumors. Report EPA/630/R-97/002. Risk Assessment Forum,
Washington, DC(1998)

IARC. Consensus report. In: Species Differences in Thyroid, Kidney, and Urinary Bladder Carcinogenesis,

IARC Scientific Pub, No. 147. IARC, Lyon, France (1998).
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| A E23 A5 (Cyclohexanol)

3| =& (hydralin), SAFS] =2 H|&(hexahydrophenol), AFo]E 234 &H 2(cyclohexyl alcohol), OF=
2 (adronal), 342 (hexalin), Y€ (naxol), 3| E 2| & (hydrophenol), oF&(anol), 3|EFA|ALo|Z 284t

(hydroxycyclohexane)

2. =8| - sty d&

- CAS No 108930 - BEXp g XA CH,O @
oy o gy S O S EE mAARL AL ok A EE we vige WA
(HA ol gt 95 0.15 ppm)”
2 Xt 2F 10016 - H| = 0.9624° (20C)
= = 3 25.93T° 2 = & 101.84T°
=7l WU 5 346 (Z7]=1 Z 7] & 0.657 mmHg (25C)
ol s A s (UHAHD = gt 5t Al 3t 2.4% (vol %)
e A £ 1ppm =409 mg/m’ ; 1 mg/m* = 0.245 ppm (25C, 760 mmHg)b
2 H o %Oﬂ ik ol 3.6 g/100 g (20TC). WEFS ©@3lpay, oghs, oE ofAlH|o]
s QA= H88As & A,
TR A el S el o] Ll BT @At WL Gasis 0o fEhs
o} 717} gk
=X : %the Merk index, bACGlH, ‘HSDB
3. e W 8%
- A ZR2A=9] AFSE B 9| &9 443} HFS-(hydrogenation)of] )8l AJAHE.
- K-Alffi(ketone, alcohol, cyclohexanone-cyclohexanol E3HE)9] A Z a4 of| A EhAy 3t
- 5 AN, olEAREH ] A v, Sk E, gyt HIRIE, EA[A|, ZEaA], AlA|, woF AlE.
4, T2 L EE= 3™
1) SBAIRIE ¢ BA4A, SloE A2
2) ZRFTBH : /1SAS AR B, WS BA, Yok Az 22T 48, FAR, A2
2EHO A AHE 34
5. & ¥ CHAL
C g BT AAE B AUE FeEd) BRARIN UF nE A 9RE B SA §
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—),\—QE]'Z)

cHAb WA EAllA AT ER W g9 mEStee ), I L FRREN AYstol
avlo ARGk §7] F 145 pom AR =EoAL Aol kT A3tE P 7t
7} fglent FeFRUA Aol sulztE Zeer

T A= gl

H
AYEROA B4 NFRAMED ol5e Yroln, =, 3, B8 AFehT BHE
o] A
4 o

2t WMe 5=
| EH??J =4 A=me %31 AgtEe] oy A= A =EEHE F=3

A ¥4AHS 100 ppm %E"ﬂ 355 = /\1%1% o, &, 3 9 Bo] 2SFAo] et 48417t 1)
2| E]]___(ZL% cyclohexanol in petrolatum)E L w], Tulyl HEo] AL, LEToA FE, 94

FE, oAHEg, A4 FUE FAT AP,

= ARollA tEd= 447 oF H. (IARC : -, ACGIH : - )

1) 715 =&71%

S (-8 =T E . 2013) TWA : 50 ppm (200 mg/m’) STEL : -

u]=H(TLV; ACGIH, 2011) TWA : 50 ppm (206 mg/m’) STEL : -

712 AR A - AL = A= F:ABEA A THedE Haststr] e A3
n]=H(PEL; OSHA, 2012) TWA : 50 ppm (200 mg/m’) STEL : -

u]=-(REL; NIOSH, 2012) TWA : 50 ppm (200 mg/m’) STEL : -

£ ABHOEL, 2012) TWA : - STEL : -

L2 (DFG, 2012) MAK : - PL : -

2 E(OFL; JSOH, 2012) TWA : 25 ppm (102 mg/m’) STEL : -

U R (ACL; —?—*ﬂl:%*ﬁ,, 2012) TWA : - STEL : -

AA= (A3 A, 2011) TWA : 50 ppm (210 mg/m®) STEL : 75 ppm (310 mg/m’)

OS2, 7e H42 59 HE= 27|18 Ee|BE =L
RE Hes SAMIEYLICH (RACGIHE= 2011H T EItE= 2011 I HOSIIELIC)

0

L

ol
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(2) AESHA RUEE : u|=XBEL ACGIH, 2010)

x~
o

M

= A= ZHF Al7] BEI

oot

1,2-Cyclohexanediol in urine* ZAzg 5 ! -

Cyclohexanol in urine* Aodzxg o -

*With hydrolysis, At end of workweek

B HUEY G ANSIE ofy 2AZ s

&

8. &1

MO

1) International Program on Chemical Safety/Commission of the European Communities; International
Chemical Safety Card on Cyclohexanol (November 1998).

2) Browning E. Toxicity and Metabolism of Industrial Solvents, New York: American Elsevier, 1965., p. 386

3) 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. 4648

4) Rom WN, (ed.). Environmental and Occupational Medicine, 2nd ed. Boston, MA: Little, Brown and
Company, 1992, p. 415

5) Rowe VK, McCollister SB, Alcohols, In: Patty's Industrial Hygiene and Toxicology, 3rd Rev. ed., Vol, 2C,
Toxicology, pp. 4643-9. GD Clayton, FE Clayton, Eds. John Wiley & Sons, New York (1982),

6) Pohanish RP (ed). Sittig's Handbook of Toxic and Hazardous Chemical Carcinogens 5Sth Edition Volume
1: A-H\Volume 2: I-Z, William Andrew, Norwich, NY 2008, p. 770-1
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2712 gE—-51 ]

| A E&2341 (Cyclohexane)

1. S2/0f

3 A}5] = 2 ¥l Al (hexahydrobenzene), A}l &l (hexamethylene), 3AFo}LEll(hexanaphthene), ##l 3l
AF=3H(benzene hexahydride)

2. =8| - slety d&

CAS No 110827 L BRI Y TR G, O
2 o N T R gAIR A WAL de
2 X 2 8416 - H = 0779 o)
= = H 647C° 2 = H 80.7C° (760 mHg)
S 7Y E 298 (F7]=D) 5 71 & 9.9 mHg (257)
el 3 F st (dHAED = b 57| Bk 1.3% AFSE 8.4%
M B A 4 1ppm =35 mg/m ;1 mg/m’ = 0.29 ppm (25T, 760 mmHg)"
g of = e - B84, T84 oMAE, YL, ofHE", WAl
-7 Bb 4, 3, 2ua 9 71E HEES gefjoF st &717F Fofl =EEHW A EAY
sty A4 e doqleHs, Qb 9 datstehael B2 frsrbaet 7071 st
o, SYAER, e, 9 9525 AFsHA itk
Zx] : °the Merk index, °ACGIH, *HSDB

1) FSALE ot A=
2) FREZEH oy ZALHIA, A|ZRAA ZFZTFo|E(cycohyxyl chloride), UER A|ZZ AL

(nitro cyclohexane), A& =23 Al (cyclohexanol), A& 28| Al=(cyclohexaone)?] A 241} SleH&E
SRR

5. &5 % CHA}
e T4 0 Al HA &A4|2 cyclohexane2 FE3%F 8O LE XA} A respiratory dose®] 23%, alveolar

dose ] 34%7} T ] MNoZ FrE|r}

o ThAF 2 HiA 1 960 mg S T, = T 72AI7F B9 AHO R cycohexanol 0.5%, cyclohexanediol
34.7%0°] HH@Q%E}Z).

« 1] s Akm QS
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AAAE dg oz 250 ppmel 4A1ZE FY =F AZE w, AAPEIA AHatention, leaming &
memory, motor performance test)ofA] E-9| 2 Q9o BB Enj2n Aust LAl
24e sasAry. ek oA QIZke] 9, 3000 ppmollA WAZEI AAWEH mFL
o Z2E 911, 1200 ppmo A= A w37 g,
(2) T AT A= s

(3) A

S8 ARl BHEAR 77 o B, UARC: -, ACGIH : )

7. = EI|1E

O 7€ ==71%

St ==X 2013) TWA : 200 ppm (700 mg/m®) STEL : -

o] =+(TLV; ACGIH, 2011) TWA : 100 ppm STEL : -

71 A9 2A : A A (sedation) 7HsAd, AW EeHE axt, HA 5S4ty 98 A4
0| =+(PEL; OSHA, 2012) TWA : 300 ppm (1050 mg/m’)  STEL : -

"] =H(REL; NIOSH, 2012) TWA : 300 ppm (1050 mg/m’)  STEL : -

£ ASHOEL, 2012) TWA : 200 ppm (700 mg/m’) STEL : -

%= (DFG, 2012) MAK : 200 ppm (700 mg/m’) PL : 1I (4)

2 E(OEL; jSOH 2012) TWA : 150 ppm (520 mg/m’) STEL : -

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

AT =S R AR, 2011) TWA : 100 ppm (350 mg/m’) STEL : 250 ppm (875 mg/m’)

*

wor MASA RN J|E AR SOl YRt E7IFNeIES FHRLIC
22 EEE ZAEQUICE (#ACGIHS 2011 T, ERIEE 2011 BE ADsiiUC)

2) BETH mUEHY : 72 Je

M

8.

ral

i)

1

1) Mutti AS, Lucertini M, Falzoi M, et al. Organic solvents and chronic glomerulonephritis: a cross sectional
study with negative findings for aliphatic and alicyclic C5-C7 hydrocarbons. J Appl Toxicol 1981;1(4): 2246,

2) Mraz J, Galova E, Nohova H, Vitkova D. Markers of exposure to cyclohexanone, cyclohexane, and
cyclohexanol: 1,2 and 1,4-cyclohexanediol. Clin Chem 1994;40:1466-8.

3) Hoogendijk EM, Emmen HH. Model Studies for Evaluating the Behavioral Effects of Petroleum Solvents
and the Role of Toxicokinetic Factors: the Effects of Cyclohexane on Behavior in Human Volunteers.
Project Report 804518/011. TNO Nutrition and Food Research Institute, Netherlands, (1998).

4) Hissink AM, Kruse J, Lammers ], et al. A physiologically based pharmacokinetic (PBPK) model for
cyclohexane in rats and humans, Presented at the Society for the Study of Xenobiotics, Sth International
SSX Meeting, Cairns, Australia, 1998,
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A Z23dAl (Cyclohexene)

1. 32/0f

WA g E 2}<=3Kbenzenetetrahydride), | Eg}s]| =2 #ll Al(tetrahydrobenzene), AFo]E238-1-8l(cydohex-1-ene),
1,23,4-H| Egs| =2 WA (1,2,3,4-tetrahydrobenzene)

- CAS No 110838 - TR S FEA L CeHio @
- B QU A RAo) aAlou] WA} X 0,18 ppm 02" SETH WAL
2 X 2 214 - H| = 0.8098 20T, E=1)
= = X 0357° -2 = A 831° (760 mmHg)
=7 Y g 28 (Z7]-1) = 71 ¢ 67 mHg 207C)
ol 3t M -6¢” (UFALED = & oF Al skt 1.2% ARt 5%
M AL 1ppm =335 mg/m’ ; 1 mg/m’ = 0.298 ppm (25C, 760 mmHg)b
g of = 284:E 7 48A°

N

| Eb A% ASbAISh s, Hol Ua Earstm 4w ujh Uarslebact g fEd
2717 s, FerAER, RE, =S 4okA Bt

Z% : “the Merk index, "ACGIH, °HSDB

w
/1
0=
o

e}
ol
|.|-|

oty AL mH| QAL A ERRIRIAT B dH3| =0 Azt ZulEA

1) HBARIE : ssHE 42
2) ZRAZZA : oftjWAL, vlEQlAL, MAS =R AL W s =o] AxE AT WA

Cge TR,k B0 A mEEUS 0 BEA Gt olTelnn
« A} 2 HjA : Hydroxylation, conjugation ¥ A7 AWlo@ A A= ot
Ca AR gl
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NEERS

w U5, 25718 A AR 5] vhed

NE, 7|Uety] 1, E7]E 3% 6AI7F, 45U 5
AMFE o, A7beRel  EAubERAE] %7P§
cholesterol, GOT, GPT, LDH, electrolytes), & oH3dl4]

3)
ey’

2%

-, ACGIH : - )

7. = EI|1E

1) 71$=E71E

% 6709 ESF 150, 300, 600 ppmo] Q] w3

Aoy o= As}EA

A Hglucose, BUN,

/\}(\X/BC RBC, platelet etc,)9] oJARS Ho]x] &F

(LGB, 2013)
0| =H(TLV; ACGIH, 2011)

L3} gupo] 2o zaslsly] 98 4

u]=-(PEL; OSHA, 2012)

1] =H(REL; NIOSH, 2012)

6 AFHSCOEL, 2008) TWA : -
EA(DFG, 2012) MAK : -
A& ) OEL : -
HAH=(2011)

TWA : 300 ppm (1015 mg/m’)
TWA : 300 ppm (1010 mg/m’)

TWA : 300 ppm (1015 mg/m’)
TWA : 300 ppm (1015 mg/m’)

TWA : 300 ppm (1000 mg/m’)

STEL: -

STEL : 380 ppm (1300 mg/m’)

(2) AESH BYHFY : A7 ¢S

8. &uEsl
1) Bingham E, Cohrssen B, Powel CH, Patty's Toxicology Volumes 1-9 5th ed. John Wiley & Sons, New
York, N.Y. (2001)., p. 4:178
2) IPCS, CEC, International Chemical Safety Card on Cyclohexene, (October 1999).
3) Lazarew NW.: On the Toxicity of Various Hydrocarbon Vapors, Arch Exp Path Pharmakol 1929;143:223
-.3.
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2718253
L ofd@(ohu| =¥l T} 1 F=A|(Aniline & homologues) ]

1. 32/0f

o}u| .=l Al (aminobenzene), #|'d o}Yl(phenylamine), WA} (benzenamine), ©}v| =3 (aminophen), o}

g3 @ Y(aniline oil)

2. =8| - sty d&

- CAS No 62533 - TR S A N @—“Hs

mor o Ly A me gl 7|51 e dFoln, wekE opvlyt e WAyl wdrh

3719] o ol gojaick

2 Xt o2k 9313 H E 1.0217" (0T, B=1)

= = & 60 B = ® 184.10C" (760 miHg)

=79 5 33 (Z7]=1) = 7] & 0.667 mmHg (257)

o 3 A 70C” (A = 9b 5 A SkEE 1.3% A 11.0%

M 3 A £ 1 ppm = 3.80 mg/m’ ; 1 mg/m’ = 0.263 ppm (25C, 760 mmHg)b

2 & £ ITL WA ZERIZ B g/286 nl at 200)F IR 97|LA o] L3jE’
- 7] S

Bt obdde] 7l +7Iek FHY EdEs IS, 4L w5, 7Y 24, sk,
g2, AR, obdl, @71, €& gastEd e e vk, da dude di
Uot, Aasehe gl dAteietart dAsi, SekAaE R, AR Yl a5 A4S A .

Zx{ : °the Merk index, °ACGIH, *HSDB

kd

4, F2 LErl= I3

1) FSAIREE @ oltjaAl, wp|QlAL, sabs| =2 ul
| oy

2) ZQEZIA : ofr]WAL, ulolAl, SA}E

5. &4 U A}
CE B, BURAE, AT AAE B4 S4an. wN 4w e Fasie, & d
=

W ooldas e QR AT 2RAIA B ST cn o] e U Az
Borch S o] o0zt FEnl, ol SRS o FE Frhuk,
F¥ YAFE 2= N-acetylation, ring hydroxyllation, N-oxidation®]t}, o] o 4]
gt

N-acetylation 27} WE|nZ2u3} Bo| ot A HP”,

£ v & oo
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3tef o, p-ami
nophenols
2 AHo
Ho 2

35

glUCQ ;
ronide, sulfate@} 2
=

LY
g

o] 60%

3]
°

1) =
1) 24 A79

mm N H ol
- x 5 Y
b A i
B .A_lﬂ%ogeﬂlﬂ&l,m@o_ﬁ o
%o .ﬂHc._uu onLAlE oo
; qzﬁﬂl‘_ I & oo :l
= $iEizzgs DI
%I EE UWT] [ R
0 _ul £ JC.._» = JE HT.E ;Ot 0 o N ~© 0
S A_.PA_WVE = Ho & G4 = :
~ Pwou_;_d.:._oV7 o o o " Ml@
o EI_E@OHEOEMﬁ ~ = ot
T 041uw,m@ 5 9 i = 1
o — S 5y .Eoo% : < = oy &l
< uumginoﬁ,w ERy S o
i Ho m N = N N g o ) )
ey #o,.#mv,t_/ﬂno dOrvOM L.7L| ey
4 lﬂ#m.éoﬁ,x - A o N B[N
mo H._liﬂﬂo;moﬂlqﬂ /W\Emwa ,wrr- M.Wmﬁ
: %L%H%ﬂa% iz e 5
g fo H oM % S o B w o P B M
B LAES roy o
o dﬂueiiu@progo w N Sl . 1oro_
do ﬁaulﬂ,_A130) A_,T ] o S el
N o ok M_m - i ok - M.ﬂ X Y oF ™
¢ Lrzpelit et Iz . E oz
: tzrrii Ll . 3z = F3
o o~ o - g —
T & ﬂ_%&ouﬂﬁw@ﬁ%mwﬁ 5 F o o w
| © F m T B T 3T 2 KO - o= o B o o
o B B2 l%@Aﬁ e e = e
iy E 2 e %W o \ - 5
AN oo M = o % o -3 X o X
Lrliy < ol
pil B . il i .- = s o N 4 o < e
h gﬂ@ﬂgﬂ;ﬁgyo_@,, o %P @ =
(d ;E_ZEWAM_WEH@WL@@% @ T > ) i
O]. —_— —
- miﬂa@mﬂ,ahﬁo : a B G @
N w = ﬂL._ 771_2._ . o N A
E_Mu;ae 5w B o B - -~ i;e
iy ﬂ_/}m N _}nomgmMH zo R jy o
H Njo AN Mo of WL ! ~© o s ~H o T oW 3
~ < m%ﬂﬂnﬁo fo = T A g %o T U
o X No oF e._J1x = o~ X o=
B A_.mkelﬁuumﬁoio#ﬁoémo A,_,é. N = s F
qvgmmﬂa@www,@@ L =E A 55
~ . ‘GI\_‘I,I.,_ !
awwm@mgm%gmA@@ k2 = : s
—_ | e X . el
ﬂnﬂmE&IPm.LoquJleEiowT ~o N A ) K- ﬁ__y.ﬂot
oj= o) W L o % R B ,;loﬂ H ! = A = Ko T
Eo_zgé%ﬁz@o@%ma égg% < = o
Blun}%%xﬂ_ X o] X L _ 2 )
i ﬂ i ol w m.m H H/m P T T
5 8 5 A RO oo
By TP e X T T
QIR \)ueﬂ
iy

HE
nili
ine hydrochlorideE 2
= wHE B =

(3) A



7. = EI|1E

1) 7I$E=271E

B (BT E 2013) TWA : 2 ppm (10 mg/m’) STEL : -
u]=H(TLV; ACGIH, 2011) TWA : 2 ppm (7.6 mg/m’) STEL : -

7% AAe] 27 PSRN 5 ppmol =EEAS ©) HelolA WEsmIREAo] A
AZE WH F4 7M. FEHOR §ARE nivobenzene®] TLV, 1 ppm FI3

u|=(PEL; OSHA, 2012) TWA : 5 ppm (19 mg/m’) STEL : -

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

S ASHOEL, 2012) TWA : 0.5 ppm (1.94 mg/m’) STEL : 1 ppm (3.87 mg/m’)
= A(DFG, 2012) MAK : 2 ppm (7.7 mg/m") PL : 1T (2)

A +2(OEL; JSOH, 2012) TWA : 1 ppm (3.8 mg/m’) STEL : -

AE(ACL;, SA=F4], 2012) TWA : - STEL : -
AT (A AE 2011) TWA : 2 ppm (7.7 mg/m’) STEL : 4 ppm (15 mg/m’)

*

gy, dAEd DR 7 45 59 dEs =27(|EEEEE ey

*RE A RAEAEQLICE (XACGIHE 2011 T m2t=E= 2011E IHe RtastRsL o))

*

(2) =4 2YE R o]=(BEL ACGIH, 2010)

= = A& ®F Al7] BEI
Aniline* in urine AAAxg & _
Aniline released from hemoglobin in blood Aolzg o -
p-aminophenol* in urine Aolzg o 50 mg/ 0
*With hydrolysis
RUEHZ feiA AT Y Y9 slraERloARE ofdelE HET 4 o, & AA
Splelle obx TAZ REF. 71Z0] 4Y © AL 2MelA] paminophenolo] ], MM AR 0] &3
2~ 0] O
T oATm

1) International Program on Chemical Safety/Commission of the European Communities; International
Chemical Safety Card on Aniline (March 2001)

2) Baranowska Dutkiewicz B: Skin absorption of aniline from aqueous solutions in man, Toxicol Lett
1982;10:367-72.

3) Iwersen Bergmann S, Schmolt A, Acute intoxication with aniline: Detection of acetaminophen as aniline
metabolite, Int J Legal Med 2000;113:171-4.

4) Lewalter J, Korallus U, Blood protein conjugates and acetylation of aromatic amines. Int Arch Occup
Environ Health 1985;56:179-96.

5) DFG Deutsche Forschungsgemeinschaft: Aromatic amines. In: Analyses of Hazardous Substances in
Biological Materials, Vol, 4, pp. 67-85. ] Angerer and KH Schaller, Eds. Commission for the Investigation
of Health Hazards of Chemical Compounds in the Work Area. VCH Verlag GmbH, Weinheim, FRG (1994).

6) Piotrowski J. Exposure tests for organic compounds in industrial toxicology, pp. 70-5. DHEW (NIOSH)
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Pub. No, 77-144. U.S. Government Printing Office, Washington DC (1977).

7) ATSDR; Toxicological Profile (2007) Available : http://www.atsdr.cdc. gov.

8) Henderson Y, Haggard HW. Noxious Gases, 2nd ed. Reinhold Publishing Corp., New York (1943).

9) Pohanish RP (ed). Sittig's Handbook of Toxic and Hazardous Chemical Carcinogens 5th Edition Volume
1: A-H, Volume 2: I-Z, William Andrew, Norwich, NY 2008, p. 215-6

10) Holstein E. Arch. Gewerbepath. u, Gewerbehyg 1955;13:522,

11) von Oettingen WF. The Aromatic Amino and Nitro Compounds: Their Toxicity and Potential Dangers,
U.S. Public Health Service Bulletin No, 271 (1941).

12) American Industrial Hygiene Association: Hygienic Guide Series - Aniline, ATHA, Akron, OH (1955).

13) U.S. National Cancer Institute: NCI Bioassay of Aniline Hydrochloride for Possible Carcinogenicity,
NCI-CGTR-130. DHEW (NIH) Pub. No. 78-1385. NCI, Bethesda, MD (1978).
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ol EYEH (Acetonitrile)

1. 32/0f

Al ot = H| B (cyanomethane), ©f|gki}o] E H(ethanenitrile), o8 o] E = (ethyl nitrile), WEH7}=2 H1}o]

E @ (methanecarbonitrile), H|d A]o}o] =(methyl cyanide),

2. =8| - sty d&

- CAS No 75058 - Bl IRAL G HN H,C N
©EQF A A FAo) bR WAL L oA

2 X ZF 4105 . H| = 0783

= = A 457" -2 = A 81.6C" (760 nmHg)

= 7| Y £ 142 (F7]=D) Z 7] ¢ 888 mHg (257)

ol & A 556T; 487" (UHATE) Z gt 3t A SReE 44% A 16.0%

B St A & 1 ppm = 1.678 mg/m’ 5 1 mg/m’ = 0.595 ppm (25°C, 760 mmHg)”

2 & = A3Z, HE ofAHo|E, o ofAHo|E, oE|Z, ofME ofu=gd ZR=

Z, 93} ogdl, Ex3} giles, Fo 55

7l B olmd =g 31 319 satelo] A WAel], st T
A9l A2 @, WA, Se%E, UF, ASH, HERO T}, SRR

A A% ) ol o eyl S Aol ALAiaE, SASEL, S, 34
2o 8% 7haet F7h BAsE, oMEUES RS SetiU R, IRF 2L HEAS A5}
A et

Z=x : ®the Merk index, ACGIH, °HSDB

shetEd e Az, 84, T Als 2 s=4 9 Al 715 FEAE AN

1) FSAIEE ¢ olzmE A

:10

AARRIABS A, nitile T, 84, %A A2, eJobE A2
2) ZRATTH 1 oMEUELL Het|olbuadiene) T} BH8beio] AZTH) A SR AGH
oAb 9 AR 7B WAL el A mF

GBS, Y wE T A gl A6 Rra
AR Sl oPIEYER-R S diAbEo] 7] ARtekEo] Hil, oAl Afe|EAFAtelas
(cytochrome oxidase)¥} WFE-3}o], H|Z 350 HQRTE A4 3L dho} A EZE=Al(anoxia)E U
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it o] A B e UEdo] s WHs| domz ohfEUEL ofF 34 24
o] Xwlo] Lpehdr} 7] AlQEhRe ofF A} BAHL A HA4o] wlawa ok thiocyanate
7} Elo] avlom WA,
HIZ7)  os OPMIEUEDS 5 mL AT AT Aol opEUEL ] wil s 32407, At
shgo] w71 154170l

SPEUEY e F4 W FFE =E Ao web chEuh, AksER At AAs] dofut
B2 ol ed 213407 Fo Uehdth 7] AL FES 04E Holn oliEUEde] w3
B 24 39 Al Aolm 24-48K17HE S = W ok st

A2 2 AAS] yehdth &% kF A 7hgo] 2ol FAIE Egol UEhal, HE =F
SHA, Kussmaul Zo] Uepdth Al Ho] YRS 4A17F 52 40, 80,
160 ppm®] oPAEUE™] k=& AZth 40 ppm =ZHAS W, T o] AY FH oKt vk HH
TS Tashlal, 24413 5
ppmol| A Eg-o] glld =
ppmel =F ARE o, I
SAIE Zastgey

ot o R}/ =Z(sensation of cooling in the lungs)< X i3}l 40
B2 80 ppmo] =EEHAS W= ¥HEo] gtk oY ¥, F WS 160
gol 2A17F Fof] dmo] goleEx AL, SAIRE Fof 7]HA|7 Fol=

.

&

AN, QA AR, Agute) Sol ekt 4 ik,

O

o|N
N
m[m
ol
1A
>,
Ry
o
s
fljo
B
1y
QL
=2
3
2
o
fy
>,
juad
e
by
14
filo
N
iv)

EﬂEoﬂ/ﬂ 29 BeF BY =F AIRS o, & Aol KOst FUIEHA et Wy e B
5

*EF Al En

30~40%2] ol EYUEZo] 3tE =70 ¢dol&
st 49, 5, "% % 345, o A Ffoe FE, S5YA, =9 —‘?—"‘%%‘, 3;1“1
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1o
o ol

e 1Y
el zae

=

o1 5A) 2]

2 o] WA

Ol

L 3% 5Ee
t b, %
Fcr.

1699 2RA7E AY Y2 QPolH EFE Shok o EYERe B,
TE, Y S Bolchh, Eaauel wA ey ARSI F W
saatgol 4 F REUch YuiA 139 F 63 AL, WA ek
o2 WM, MEES SASE G2 SBelE P e EEOU ASHET thiocyanate
=7} Yo} o ROl ERe] wRBE RS AT 5 ALY

2

oL b off
ol ol

E

7. = E7|&

) 715 =271%
B85 2013) TWA : 20 ppm (33 mg/m’) STEL : -
0] =H(TLV; ACGIH, 2011) TWA : 20 ppm (33 mg/m) STEL : -
71 ARY A - HY A TS 2asstr] s AA.
w5 QIzke] F& e %—i 1 9] TR =(€1000 mg/kg) A AHE AR T
u|=H(PEL;, OSHA, 2012) TWA : 40 ppm (70 mg/m*) STEL :
u]=+(REL; NIOSH, 2012) TWA : 20 ppm (34 mg/m’) STEL : -
L H ASHOEL, 2012) TWA : - STEL : -
= A(DFG, 2012) MAK : 20 ppm (34 mg/m’) L1 (2
Q] X (OEL; JSOH, 2012) TWA : - STEL : -
A E(ACL, TAL-=SA4], 2012) TWA : - STEL : -
HATH=(AFS B AR 2011) TWA : 20 ppm (34 mg/m’) STEL : 40 ppm (68 mg/m’)
Y, MAIEN mEZA = 4 SO HEs LE=7|IEEeHE HOHrLU D
RE HAxes IAPAZQILICH (¥ACGIHE 2011E T T2t== 2011 T FostRisLict)

(2) AETA =UEY @ g7 g

M
ra

i)

1]

1) USEPA's Integrated Risk Information System (IRIS). Toxicological Review of Acetonitrile (75-05-8).
2) Ellenhorn MJ, S Schonwald, G Ordog, ] Wasserberger.
Treatment of Human Poisoning. 2nd ed. Baltimore, MD: Williams and Wilkins, 1997., p. 1485

Ellenhorn's Medical Toxicology: Diagnosis and

3) Pozzani UC, Carpenter CP, Palm PE, et al. An investigation of the mammalian toxicity of acetonitrile, J
Occup Med 1959;1:634-42.

4) Amdur ML, Accidental group exposure to acetonitrile - A clinical study., J Occup Med 1949;1:627-33,

5) Grabois B. Fatal Exposure to methyl cyanide, NY State Dept Labor Div Ind Hyg Monthly Rev 1955;34:1-8.

6) USNTP: Toxicology and Carcinogenesis Studies of Acetonitrile, Report TR 447, NTP, Research Triangle

Park, NC (1996).
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O[N|E (Acetone)

1. 32/0f

2-32 2 3k=(2-propanone), tho|H|E 3E 52|50 =(dimethylformaldehyde), tho|H| & A E(dimethyl ketone),
H| e} B 3 2 TH(beta-ketopropane), HE 7| E(methyl ketone), 3 Z3}=9ll(propanonene), I ZOLH|E o]

H| 2 (pyroacetic ether)

2. =8| - sty d&

- CAS No 67-64-1 - BRI 9 RAL L CGHO )k

3
go] Gm FHY AARA WS srdldn S4de $RR Al
- 2 3 A (aromatic odor)7} WeE” (@Al ] ¢ 13 ppm, 19.9 ppm 50% RS-, 678 ppm
100% WHg-, 200 ppm A A2

2 Xt =¥ s58.08a (1 ppm = 2.38 mg/m’) - H| E 0.78998(207)"
- EYLCH B = F 565T°
< oo o 2.0CHIES BEdeMe] op 18172 10mQ0TY, 251 miig
S 7| E 7 _ TS 7| = N
—6_7]_1) (25C)
20 (A HAF -9.4C (FiHF _
/\PEH)
2 o £ B3 471840 By seHc

71 B AekEgel ohES 0.0vHA) B ST 4 ST ThE S0l ol e
oleh. AF 9 AsiAlel dEshul o] U Fareith A4 ui AW 2L §E7a0h 27
e, oES BehaER, nER U nRAS FART

=% : ®the Merk index, "ACGIH, °HSDB

3. &

[0

ol
(<)

H1

TR SPotAlEel 2= ARG AR 8 ek wiilER 9 AMgEe seked
- ofm " Y|o|E, H|AHEA, MIBK, MIBC(methyl isobutyl carbinol)5-2] A3AF Z7HA
- YL HRIE, 4A, YA, 2 59 84

- H2HA, AU, AlAA

. FE &L= SF

1) ZBARIEE MEK 5] st A2, 8% AR, AL, J3, Ure] Az, 4E
REX

2) FRITBY: Un =Y, WS Y
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5. &4 o A}
L E4 o oMES B8], WY I3 A4S BaA FHEL, AAlNY F F4A=

1o

SF7IAl0Ie ofAlEe] 29t F7IE 5ol vl Be ¥ £Hor Soirbe 42 SddE &
39-53%0] olEth. FFE oMES TSne kmE & 24Rtoluof tiAbE o] RS &2 H
QL oblES A Wl BAoRE AYTiAbel] osiA AdEE tAMEES dFol”]
st

s thAE oMMl ES o m RHbEo] QIAO] R Ve ® o|Fst=t, FH A A= IHolA
Ao o8l actetol 12]al AL methylglyoxal2  tAREW, AF= 7+ 9 HiARE F3
L-1,2-propanediol 2 A3tE )

c v U TE QRIS ofNES W S Y] For HiEECR SiA e matiibel 9
SiA AA o2 widE AR AFollAs matiatel o7t £al7F obAlE AlAY FH A
Bo|ARt A 27 23 au 7] Fog ARujdo] 7t Hrh

« W] QIR A 4AIZE S 250 ppme] FEE FA 7] =EEUS o, 24F & oA
9 mg/ml, 4A1ZF 3 15 mg/mloA BFLEHE ol FIUh 72 FUE oMES] W= oF 44
Zoldet. FEAZE 6841 -5t 250 ppmé| ofAlE] kmEFHTH BHY]= 3-6A17F0] H AL,
thed RE AGStE Bl digt Ryl ok U1 Aoz oEry. 3 Ad o)A

500 ppm 7]% OMME wE2 AW U] ofA|E %%7 40 mg/0 o)zt st

IS

1

1) 857
SE 2710 LEE FUS Lk, 9, I, AT A3 donp,
200 ppmo]3tol 4] 3557 1 A A2 | QAR 500 ppmol A= 3o} Q1Fe]

Subgo] LpebdTy BhE 647 6 TRt A 250 ppmoll A 7o) Whe Hub Tk

0] 500 ppmol] B 7}EA| LEREAL, 500 ppmolAbel A Al ApShikg o] waE Ty,

900 ppmol Aol AL I, AF, H IS Tao] WET} ST

Az Qg EE 27]ATNAL 500 ppmo] EE AANSOAA LIt 3, o] AIEAL
asteh B8 220 Qo] T 500 ppmol] kEE GASS WA AASHT ofnw A7

e A QSIEE AR 0] AFEAR] 1000 ppm Fol A Lpebga o £ FEe| AL R}

=
=
s, 9139 A}FEA] Lhebelt)

e

=Lt ARt mwet FF, oAHE, §5 Y, 2 EdE,
A% A% B4R Aoz S 9lth 900 ppmol oA 2o
e doga?, sk 8%t 7Y kF

£ %
m2sto] Zakul ey ®azk ok, 12000 ppmo] Aol Hwo
(o] Al
- =

Y
rl
1o
£ -
N
5¥
re
-
2
o)
rir
93
S
o
B
8
2
M
>
)
offt
r [¢]
l-l_n
e
fi
1o
)
N
N
[l
o,
o2
ot
P
)
o
e
=
o)
o
B

0

L
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A FAHOR FOF A5 FAS KT o] 250 ppmol A FFAAA AAAEE

el Aol
3) =&7|A|

500 ppmoll 621 BT SHE GAIZE LR ARolAA WLt BAO] FUhek FHTO] HARE A
318 BYAWT. T2 AToA obHlEe] e E Aol thao] uls) Hoketa Wabh ot

4) MAT|A
ofAdofl A 1000 ppmol| Al 75417 =& Al Ae|F7]7F BotX= Aate] A+t Qltho).
5) =

1 m¢8] oAl ES 90 F

2
H

Ro mxsld tedael WRaae dogiths Buvt gt
(2) LA

ACGIHO| A= A4(Not Classifiable as a Human Carcinogen), = QIZ7Fo|AA S Yo 7% U= 53
3

2 BEF3kal QIh(ARC : -, ACGIH : A4)

SHH (R EH 2013) TWA : 500 ppm (1,188 mg/m*)  STEL : 750 ppm (1,782 mg/m’)
u]=H(TLV; ACGIH, 2011) TWA : 200 ppm STEL : 500 ppm
1% A9l 27, 2, AF A3 98T FRAAA FFE Has e 2
u]=-(PEL; OSHA, 2012) TWA : 1000 ppm (2,400 mg/m’) STEL : -
1] =H(REL; NIOSH, 2012) TWA @ 250 ppm (590 mg/m®)  STEL : -

Y ASHOEL, 2012) TWA : 500 ppm STEL :1000 ppm
£ A (DFG, 2012) MAK : 500 ppm PL :1(2)
U = (OEL; JSOH 2012) TWA : 200 ppm STEL : -
YE(ACL;, TAI=FA, 2012) TWA : 500 ppm STEL : -
A=A R AR, 2011) TWA : - STEL : -
YN, MASY, ORYA, V= dE 5o e E57IEEeHE FHE LU,

E —_
B RE WEe RANEEQILICH (%ACGIHE 2011E & Hi2te= 2011 s 2 OsHEL )

2) A= 2UHH
— O|Z(BE!; ACGHH, 2011) 2% 2 & Al 2W F oFAIE: 50 mg/(
— SIH(SIRARURIHME AT, 2009) 25 2149 2 Al 2% F oFE: 80 mg/4

M

8.

ral

i)

1]

1) U.S. Agency for Toxic Substances and Disease Registry: Draft Toxicological Profile for Acetone, Prepared
by Syracuse Research Corporation under subcontract to Clement International Corporation under Contract

No, 205-88-0608, ATSDR, U.S. Public Health Service, Atlanta, GA (October 1992).
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2)

3)
4)

5)

6)

7)

8)

9)

Brown, W.D.; Setzer, J.V.; Dick, R.B.; et al.: Body Burden Profiles of Single and Mixed Solvent
Exposures, J. Occup. Med. 29:877-883 (1987).

Ross, D.J.: Acute Acetone Intoxication Involving Eight Male Workers, Ann, Occup. Hyg. 16:73-75 (1973).
Raleigh, R.L.; McGee, W_A.: Effects of Short, High-Concentration Exposures to Acetone as Determined by
Observation in the Work Area. J. Occup. Med. 14:607-610 (1972).

Nelson, K.W.; Ege, Jr., J.F.; Ross, M.; et al.: Sensory Response to Certain Industrial Solvent Vapors. ]J.
Ind. Hyg. Toxicol. 25:282-285 (1943).

Matsushita, T.; Goshima, E.; Miyagaki, H.; et al.: Experimental Studies for Determining the MAC Value of
Acetone. 2. Biological Reaction in the "Six-Day Exposure" to Acetone, Sangyo Igaku 11:507-511 (1969).
Matsushita, T.; Yoshimuni, A,; Inoua, T.; et al.: Experimental Studies for Determining the MAC Value for
Acetone, 1. Biological Reaction in the "One-Day Exposure" to Acetone, Sangyo Igaku 11:477-484 (1969).
DiVincenzo, G.D.; Yanno, F.J.; Astill, B.D.: Exposure of Man and Dog to Low Concentrations of Acetone
Vapor, Am, Ind, Hyg. Assoc, J. 34:329-336 (1973).

Stewart, R.D.; Hake, C.L; Wu, A.; et al.: Acetone: Development of a Biologic Standard for the Industrial
Worker by Breath Analysis, NIOSH Contract Report #099-72-0084; NTIS Pub, No. PB-82-172917. National
Technical Information Service, Springfield, VA (1975).

10) Stewart, R.D.; Hake, CL.; Wu, A,; et al.: Acetone: Development of a Biologic Standard for the

Industrial Worker by Breath Analysis, NIOSH Contract Report #099-72-0084; NTIS Pub. No,
PB-82-172917. National Technical Information Service, Springfield, VA (1975).

11) Blaszkewicz M, Seeber A, Vangala RR, et al. Acetone Concentration in Air and Urine, In: Triebig G,

Stelzer O, editors. Proceedings of the 33rd Annual Meeting of the German Society for Occupational
Medicine., A. W. Gentner Verlag, Stuttgart, FRG 1993. p.487-93. German
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O EALL 2—-of|E Ao e
(ogd S 2xofE g2 olAJE|o]E, 2-Ethoxyethyl acetate)

Alg24H  olM|EANcellosolve acetate), o€H#E ZE|F ELod o2 o}N|EAKethylene glycol
monoethyl ether acetate), 2-o| SAJo|e OFN| EAK2-ethoxyethyl acetate), Se]& Hi=o|E ofH|2 ofA|EA
(glycol monoethyl ether acetate), o2 Z2]|-ZF o€ oH|2 o}A|EAkethylene gly-col ethyl ether acetate;
EGEEA), o€ A2<4&H ofX|EAKethyl cellosolve acetate), O] EA] ofH|EAKethoxy acetate), o EA]o|E
O} EAKethoxyethyl acetate), H|ERO|EAJOE oM EAKbeta-ethoxyethyl acetate), OFH|E Ak, 2-o| E-A]9|
g o AE(acetic acid, 2-ethoxyethyl ester), 2-of|EA]oE o AE OFME AH2-ethoxyethyl ester acetic acid),
of kL, 2-9|ER]-, ofi|EAHethanol, 2-ethoxy-, acetate), o-o|BZE|F oA EAHo-ethylglycol acetate), 2
A& oFA|EAHoxitol acetate), 2-Al& OFA|EAHoxytol acetate), o2 ZT|F OoMAIEAL ZET]-&H ee oA

EAlethyl glycol acetate, poly-solv ee acetate), AL} zvs(thinner zvs (hermann viederhold gmbh))

SN AN
- CAS No 111-159 XAl IRAL CHL0; Y SN
CHy
2o ol A wry EHRh 7] A4, ‘:’Eﬂi—% g2 WA ZF FeCHA 21A] 5 ppm).”
2 xp 2F 132,16 (1 ppm =5.40 mg/m’)’ H| = 0.975 at 20C"
= = d 06L7T Z = ™ 1s64C”
% 7| EIEI = 47 (2111'7]’ 1?—5.]_ ]IH 7]%—) % 7| C'>=||' 2.8 mmHg (ZOOC)
ol sf M 49C (A = & of A
g ol = =3 F718A FEH dsiE.
=5 : *the Merk index, "ACGIH, “HSDB
3. WMpl U 8
=8, YERAER o0t 520 £, BRjo] 94 Ei uhA] AAA|, AE 2 71E HeA|

2) Xo;=|:!._._x-|_ Ex} _‘_g_zé

5. &+ A AL

C g4 e oPATUTEY IR BR, 5571E Belo] Faur)
o TjA} : Cellosolve®] 7}pE3E £t whA Al EAJO] Cellosolve acetate(F-2]0])9] F3ko] Qlo] 714+
ZFasie},
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« v A 2 wEgE7] - AHZA O R beagle dogoll 1 mg/kgs AWFARAl BHE7]= 8A|ZFO|AL 24417 &

ol A 20~61%7} HiEE| A THGingell 5 1994).

(2) A ARG
1) ZE7|A|

HE olge HYoIH WATELZeukopenia) & ERH AT, 1 9jo] SukE T E(H BT
29t BMLe Fart PHHYT, FEAPIAL $do| WHHIL

olN

EAS A EojE ool v]H S 13F0] 9]Z(esticular atropy)S HA Y,

o sz Y AR
= Wl Eforoll A Aok AR 71g o] WEEATHNelson 5, 1984)

HOlA] 450 ppmel] 12417 B A 2doll A ehitule] BHEAL, Al E4ol A
2

oFA7HA QIzke] Leldl A7
SMIEAE 2015 4] ofeEs] EAE AT 5 e HA= dstel AA 3
7] fEos Azay. § %

g
>
oot
2
x
fr
% i
O
i
O
g |
12 o
£
N
rE
o
ol
ol
2
[e]
192
__>‘~I_“
oX
HT
N
1o
)
Y
30
o

(185 2013) TWA : 5 ppm (27 mg/m’) STEL : -
n]=H(TLV; ACGIH, 2011) T\X/A 5 ppm STEL :
71% AAY 2A: A4 54 it 43S diste oA 43
u|=(PEL; OSHA, 2012) T\X/A : 100 ppm STEL : -
u]=H(REL; NIOSH, 2012) TWA : 0.5 ppm STEL : -
4 H3HOEL, 2012) TWA : 2 ppm (11 mg/m’) STEL : -
= (DFG, 2012) MAK : 2 ppm PL :
2 ®(OEL; JSOH, 2012) TWA : 5 ppm STEL : -
QA E(ACL;, A=A 2012) TWA : 5 ppm STEL : -
AH=RF E AR 2011) TWA : 2 ppm STEL :

ALY MAEY OREZE V= 4E 5o HEsE LEVIEYRIHE i*ﬂﬂr%ilif
pE EHrs RAMEZQILICH ($ACGIH= 20113 TF Ti2tE= 2

(2) FETH ZYEHT © 2-o| B A o &h-2(5-713F3HE-60, CAS 110-80-5 )9} U 3}ch
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—0=BEl; ACGIH, 2011): &% F(H)<e] wmlx|at Jo] ZelEza AZ(End of shift at end of
workweek) 2~¥H Q] 2-FEthoxyacetic acid (EAA) : 100 mg/g creatinine

— O|=3(NIOSH, 1999) : 4W 5 2-EAA