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A2 QI7HofAH| gekgol ofMEl(Suspected human carcinogen)

A3 S20E Lol & LRl QAUfHIE AP0l LeM QA S
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QUfIAL HA CAS TWA STEL ]ﬂil_ rob
FZHT(FEHTI) ppm mg / m? ppm mg/m* | =T
722 (Gasoline) 8006-61-9 | 300 500 %@E%’BW)' e w2
% EI2UGBIE (Glutaraldehyde) 111-30-8 C 005
B -LIZEoRI (3 -Naphthylamine) 91-59-8 - - - N g 1A
LIE2Z2M2! (Nitroglycerin) 55-63-0 005 S |-
LIE2HEH (Nitromethane) 75-52-5 20 g2
LIEZHIT (Nitrobenzene) 98-95-3 1 s |22
p-LIE2ORL2I (p-Nitroaniline) 100-01-6 - 3 S
p-LIEZ222#H (p-Nitrochlorobenzene) 100-00-5 0.1 S | 2742
CILIEZEZA (Dinitrotoluene) 25321-14-6 02 s | 1B H2 M2
NN-CIHEorL2l (NN-Dimethylaniline) 121-69-7 5 10 s |g 2
acgt;mglec;WEomlt (NN-Dimethy! 127-19-5 10 _ _ s | 1B
CIHEIELEOHIE (Dimethylformamide) 68-12-2 10 - - - s |4 1B
Lol ofiE2 (Diethylether) 60-29-7 400 500
Cloj&fIER[otD1 (Diethylenetriamine) 111-40-0 1 S
1,4-C|22F (14-Dioxane) 123-91-1 20 s & 2
ClojAREFIE (Diisobutylketone) 108-83-8 25
CIZ220&t (Dichloromethane) 75-09-2 50 2 2
o-CIZ224IMl (o-Dichlorobenzene) 95-50-1 25 50
p-CI222 #H (p-Dichlorobenzene) 106-46-7 10 20 g 2
12-CIZ2 204+ (1,2-Dichloroethane) 107-06-2 10 - - - |2 1B
1,2-CIZ2 20/ (1, 2-Dichloroethylene) 540-59-0 200
12-CIZ22O 2T (1 2-Dichloropropane) 78-87-5 10 - 110 - 2 1A
CIZ2222220Et (Dichlorofluoromethane) 75-43-4 10
L,EH;E)EE—%%EEEOHEJ (11-dichloro-1-fluoro 1717-00-6 500
HEk2 (Methanol) 67-56-1 200 250 S
2-HISAOIEFS (2-Metoxyethanol) 109-86-4 5 S |4 1B
g;ﬂfﬁ;?l% OMMIEfIOIE (2-Methoxyethyl 110-49-6 5 MLRE
HE n-2& HE (Methyl n-butyl ketone)| 591-78-6 5 - - s | 2
HE! n-of HE (Methyl n-amyl ketone)| 110-43-0 50
oiE o A= (Methyl ethyl ketone) 78-93-3 200 300
Eé%‘()glé)ﬁ#% #E (Methyl isobutyl 108-10-1 50 75 a2
oiE 2220|E (Methyl chloride) 74-87-3 50 100 s |2
HE 222LE (Methyl chloroform) 71-55-6 350 450
Elil HIA(TH|L! O|AA[OHH|0|E
Eilsa(f)_herbl( i!gcylanalter);l =) (Methylene 101-68-8 | 0005 2 2
_HEIR HIA(D-2220kulz|
?214,14'—EHI\‘/\EéIt_hyIl(;n(e2 b?s%Zi—cLIEo?c)Janiline)) 101-14-4 001 ) ) s | 1A
o-HEANZZUAL= (o -Methylcyclohexanone) 583-60-8 50 75 S
HEAZ29ALE (Methylcyclohexanol) 25639-42-3 50
R4 LM (Maleic anhydride) 108-31-6 04
eI (Benzene) 71-43-2 05 - 25 - S| 1A 1B
#IAICH 8l 7 A (Benzidine and its salts) 92-87-5 - - - - S |¥ 1A
13-FELC[Q (1,3-butadiene) 106-99-0 2 10 2 1A 1B
n-2&t2 (h-Butanol) 71-36-3 20
2-2&k2 (2-Butanol) 78-92-2 100 150
UA-REUTE (tert-Butyl alcohol) 75-65-0 100 150
2-HEAO||ELS (2-Butoxyethanol) 1M1-76-2 20 - - s |2
g;ii\elgﬂ%! OMMIEIOIE (2-Butoxyethyl 112-07-2 20 a2
4| ZEAHUCH MNP M3 QOHANRE HEoH




QIR HAl o TWA STEL ];[!_,'b\l_ topay
IZ2HI(Y2HT) ppm mg/ m* ppm mg/m* | BT
1-22RI 2T (1-Bromopropane) 106-94-5 25 - - 2 2,4 1B
2-E20O21 (2-Bromopropane) 75-26-3 1 - - - 4 OIA
EE9 B& (Methyl Bromide) 74-83-9 1 - - S |# 2
:\tﬁ;)giifﬂ\%) oEI2  (bis-(Chloromethyl) 547-88-1 0001 B B Y
AHBIEH (Carbon Tetrachloride) 56-23-5 5 - - S | 1B
AECIE SHIE (Stoddard solvent) 8052-41-3 100 - - - |2 1B, B 1B 01 ome zeon s
2E[R (Styrene) 100-42-5 20 40 S |¢ 2 %2
NZ2%AH= (Cyclohexanone) 108-94-1 25 50 s |
ANZ2¥As (Cyclohexanol) 108-93-0 50 - - S
ANZ22%4 (Cyclohexane) 110-82-7 200 - - -
NZZ9l (Cyclohexene) 110-83-8 300 - - -
E?ﬁ%&'gis)%éﬂﬂ (Aniline and its 62-53-3 5 ~ _ S a2 o
OMELIEZ (Acetonitrile) 75-05-8 20 - - s
OM|I= (Acetone) 67-64-1 500 750
OIMELTBIE (Acetaldehyde) 75-07-0 50 150 - |£B
OIZUZLIEZ (Acrylonitrile) 107-13-1 2 - - S |¥ 1B
ot3oto|= (Acrylamide) 79-06-1 003 - - S |21B, ¥ 1B, ¥ 2
2-0IEA0fEke (2-Ethoxyethanol) 110-80-5 5 - - S | 1B
g;ﬂi/\el;)ﬂ%' OfMIE|IOE (2-Ethoxyethyl 111-15-9 5 s [m1B
oflg! ®IM (Ethyl benzene) 100-41-4 100 125 - |2
o2} of3Z{0|E (Ethyl acrylate) 140-88-5 5 - - - |82
OfER! 222 CILIERPE (Ethylere glycdl dinitrate)) 628-96-6 0.05 - - S |-
ElR 2aas|cal

?ﬂ]ﬁ)lr_oheyﬁfn)l_h (Ethylene 107-07-3 C S
oflgllofRl (Ethyleneimine) 151-56-4 05 - - S |2 1B, # 1B
2,3-0lZA|-1-Z212 (2, 3-Epoxy-1-propanol) | 556-52-5 2 - - - |E1B, ¥ 2 M B
O[m|Z22|E2! (Epichlorohydrin) 106-89-8 05 2 1B
OARE! A4FL (Isobutyl Alcohol) 78-83-1 50 - - - |-
0|20t OIMIEJIO|E (Isoamyl acetate) 123-92-2 50 100
o|2ord AFE (Isoamyl alcohol) 123-51-3 100 125
oY ATFE (Isopropyl Alcohol) 67-63-0 200 400
O|&BlE (Carbon disulfide) 75-15-0 1 - - - S |2
ZE[Z2(Coal tar) 8007-45-2

1319-77-3
3 E (Cresol) 19058__4389__74 22 s

106-44-5

1330-20-7
S (Xylene) R T 150 - |-

106-42-3
S220E HE! o2 (Choomethyl methyl ether))  107-30-2 - - - - - 1A
22281 (Chlorobenzene) 108-90-7 10 20 - |2
E2818 (Turpentine oil) 8006-64-2 20 - - - |-

—-HIEZ2I=Z E

(13- Tetrachiorocthane) 79345 | - | - s
E|E2folo|S 282t (Tetrahydrofuran) 109-99-9 50 100 S | 2
E2 (Toluene) 108-88-3 50 150 S | 2
Grolnass 4 Disocyante) 584-84-9 | 0005 - 002 - - w2
(en. 26 disocyansie) 91-08-7 | 0005 | - | 002 | - | - |u
E2|Z22MEt (Trichloromethane) 67-66-3 10 S (&g 24 2
112-E2|Z220Et (1,1, 2-Trichloroethane) 79-00-5 10 - - S |¥ 2
E2|Z2 20|22 (Trichloroethylene(TCE)) 79-01-6 10 - 25 - - | 1A H 2
1,2,3-E2Z22I 2T (1,2,3-Trichloropropane) 96-18-4 10 - N s | 1B, 4 1B
mZ2 20|l (Perchloroethylene) 127-18-4 25 100 - |% 1B
M5 (Phenol) 108-95-2 5 - - S |# 2
HEZ22E (Pentachlorophenol) 87-86-5 - 05 - - S |¥ 1B

TROIQIARE HYOH, TR0l L2 ILQl FHO| LE7IE HEIR |

5



QIR HAl o TWA STEL ];[!_,'b\l_ topay
ZER(FE2HI) ppm mg/ m* ppm mg/m* | BT
EEYUHBIE (Formaldehyde) 50-00-0 03 - - - - | 1A H 2
B -Z2L|QZE (B -Propiolactone) 57-57-8 05 - - R
T2[C! (Pyridine) 110-86-1 2 - - - |2
AR CIOIAOMHIOIE (Hexamethylene
disocyanate) Y 822-06-0 | 0,005 - - - -
n-@t (n-Hexane) 110-54-3 50 - - - S |2
n-Aek (n-Heptane) 142-82-5 400 500
o|E2t (Hydrazine) 302-01-2 0.05 - - s |2 1B
2| (Copper)(£7, DIXE, B) 7440-50-8 1 2
Lt Ol 0 o7[srere i
iﬁoéaﬁigz('ﬁ;aébi?d and its 7439-92-1| - 005 - - - | 1B A IAKER)] BR 1Y)
:\},EE)T%’SQHQ—%) (Nickel(Soluble compounds, | 7440_02-0 _ 01 _ _ o e
L7 50 1 27191E (Nickel and its e ~ ~ _ _
inoErggnic compounds) /440-02-0 0.2 2 1A
LIA(Z4) (Nickel metal) 7440-02-0 - 1 - - -2
LI# Ft28 (Nickel carbonyl) 13463-39-3| 0.001 _ _ - g 1A MIB
Q7Ho! T BRIS (Vagrese ad is rogat anpard)] 7439-96-5 - 1 - - - |-
Yt AIZZHEIC|oY E2[7HEY (Manganese _fc_ B B ~ B
cyclopentadienyl tricarbonyl, as Mn) 12079-65-1 01 s
Y1 & (Manganese fume) 7439-96-5 - 1 - 3 - |-
Mol (Zine oxide)(27, 8) 1314-13-2 - 2 - . - -
AMjolA(8) (Zinc oxide, fume) 1314-13-2 - 5 - 10 - |-
ek (Iron oxide S)I(ET 8) 1309-37-1 - 5 - - - -
MOPH(B) (Iron oxide(fume, as Fe) 1309-37-1 - 5 - - - |-
22 8% 1 3RE (Mercury and its e _ ~ B B
compounds) 7439-97-6 0.1 s
Lo(of otz Q) (All forms except aryl
8 alkyl compounds) ptanyl | 7439-97-6 - 0025 - - s | 1B
22(YLerAE) (Mercury, Alkyl compounds) 7439-97-6 - 0.01 - 0.03 s |-
QIE|Z 8! 1 9REE (Antimony and its compounds)| 7440-36-0 - 05 - - - |-
20} 5 T DRIS(Auminum and its conpounds)| 7429-90-5 - 2 - - - |-
2R0E(ZEEY) (Aluminum, metal dust) 7429-90-5 - 10 - - - |-
L2015(2L) (Aluminum, alkyls) 7429-90-5 - 2 - N - |-
URIE(RY ) (Aluminum, Welding fumes) 7429-90-5 - 5 - - - |-
L20)g(TZ02H) (Aluminum, Pyropowders) 7429-90-5 - 5 - - - |-
%\_&rﬂruﬁ (Vanadium pentoxide)(&7/, 1314-62-1 ~ 005 ~ _ Slw 2w Mo
2L 8l QQLYF (lodine and iodides) | 7553-56-2 | 0.01 0.1 - |-
QlE X I 2AE (Indium and its A _ B B L
compounds) 7440-74-6 001
M 8l 1 3RIE (Tin and its Y _ ~ _ .
compounds) 7440-31-5 2
?ﬁ(%ﬂﬁ%’%) (Tin(Organic compounds, as 7440-31-5 _ 01 _ _ s |-
NEZE W I 2AAE (Zirconium and its e _ _ ]
compounds) 7440-67-7 5 10
EE X I 2AY=E (Cadmium and its a3 _ 001 _ _ ~
compoﬁnds) 7440-43-9 (£0002) gO1A B2 82
THE (Cobalt)(£7, 8) 7440-48-4 - 002 - - -2
3g 9 1 3)E (Chromium and its e _ _ B _
compounds) 7440-47-3 005 g 1A
3E(3%) (Chromium metal) 7440-47-3 - 05 - - N
367t AA2(28Y F7RKEE) (Chromium(V1)
compounds(Water insoluble inorganic 7440-47-3 - 0.01 - - - | 1A
compounds)
3267t 2= (£8%)
(Chromium(_\é/\)compounds(Water soluble) 7440-47-3 B 005 - - - | 1A
3E A (Lead chromate, as Cr) 7758-97-6 - 0012 - - - | OTA M IA
324 & (Lead chromate, as Pb) 7758-97-6 - 005 - - - | 1A M IA
13530-65-9
32N 01 (Zinc chromate, as Cr) 11103-86-9 - 0.01 - - - g 1A
37300-23-5
3& 27t 9tE (Chrominum( Il )compounds, as
o) = P 7440-47-3 - 05 - - - -
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TWA

STEL

s
ZER(FE2HI) CAS ppm mg / m? ppm ng/m | BE e
a% 37t 2REE (Chrominum( Il )compounds, as 7440-47-3 _ 05 _ _ _
EIAE| O 7 olotZ i
coo_mlf)oanas)ﬂug (Tungsten and its 7440-33-7 ~ 1 ~ 3 .
E4N ol 29n o
Iﬁsio%blé ?o%r‘ﬁpgfgs (Tungsten metals and 7440-33-7 _ 5 _ 10 _ -
24 2 (Acetic anhydride) 108-24-7 1 3 - - |-
2922 (Hydrogen fluoride) 7664-39-3| 05 - c 3 S |-
ARt LIEE (Sodium cyanide) 143-33-9 - 3 - 5 - |-
AQRt g (Potassium cyanide, as CN) 151-50-8 - 5 - - S |-
Fote (Hydrogen chloride) 7647-01-0 1 2 - |-
A (Nitric acid) 7697-37-2 2 4 - |-
E2|Z220[MEA (Trichloroacetic acid) 76-03-9 1 - - - |2
gnk (Sulfuric acid) 7664-93-9 - 02 - 06 - |2 TACERE Mistol| 2yl
24 (Fluorine) 7782-41-4 0.1 - - |-
HEZ (Bromine) 7726-95-6 0.1 03 - |-
Mutofeal (Ethylene oxide) 75-21-8 1 - - - |2 1A H 1B
NRARE IR (Arsine) 7784-42-1| 0.005 - - - [HIA
AQRt2A (Hydrogen Cyanide) 74-90-8 Cc 47 S
%2 (Chlorine) 7782-50-5 05 1 -
2Z (Ozone) 10028-15-6| 0.08 02 - |-
oprerUL (Nitrogen dioxide) 10102-44-0 3 5 - |-
oMt (Sulfur dioxide) 7446-09-5 2 - 5 - - |-
LrREA (Nitrogen monoxide) 10102-43-9 25 - - - |-
U LERY (Carbon Monoxide) 630-08-0 30 200 - [MI1A
A (Phosgene) 75-44-5 0.1
T2 (Phosphine) 7803-51-2 03 1 - |-
Yotpa (Hydrogen Sulfide) 7783-06-4 10 15 - |-
a LRI Bl T & (@ ngohthylamie and s sdlts)|  134-32-7 - 0.006 - - g2
;T{'S—)I/\IE' % 3 & (Dianisidine and its 119-90-4 ~ 001 ~ _ I T
CEEZZHNE! 8l 7 A (Didhocbenddine and its sdlts)|  91-94-1 - - - - s |g 1B
?o%%o%ndls)ﬂg% (Beryllum and its | 7040 417 | - 0002 - 001 | S [ 1A
#HIZE2|222/0|= (Benzotrichloride) 98-07-7 - - C 01 - S |¥ 1B
H S0 1 RRIZ (Asac ad is nogat conpaundy)| 7440-38-2 - 001 - - - g 1A
Ao (Vinyl chloride) 75-01-4 1 - - - - | 1A
ZEIZOA| SHIZ(FIA MT = 3298
el L I L B I I
35 75 (Chromite ore processing) 7440-47-3 - 0.05 - - g 1A
13530-65-9
FE2AE OfA (Zinc chromates) 11103-86-9 - 0.01 - - - g 1A
37300-23-5
gglt%;)l?_' 5 3 & (o-Tolidine and its 119-93-7 ~ _ ~ _ s |9 1B
LR [AZ (Nickel sulfides) 16812-54-7 - 1 - - - g 1A H 2
04z U DI2E(HEY 24) (Ol mist, _ _ _
mineral)
ZEE7 (Grain Dust) _ 4 B -
SME(HAE) (Wood dust(Western red _ 05 B B A
cedar, inhalable fraction) ! =
SMET(HNE 2l) (Wood dust(All other 1 HE 1A
species, inhalable fraction) =
22| Mg (Glass fiber dusts) 65997-17-3 5
M 271 (Asbestos dusts) 133-21-4 - 0.17/cn’ - - - g 1A
FRUfQIAME HYRH, T L2 ILiel 2ol LE7IF Fel' | T



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

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

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

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

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

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

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

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

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

Carbon tetrachloride, chloroform, nitrobenzene
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KA FY LEIE

CASHS TWA STEL o | wony Ll
2287/ (Y2 27) % e |mg | 9=
ppm mg/ m* ppm mg/m*
8006-61-9| 7H&2! (Gasoline)
111-30-8 | =FEIZYHOIE (Glutaraldehyde)
91-59-8 | B -LtEEOHI (8 -Naphthylamine)
55-63-0 | LIEE32IMZ! (Nitroglycerin) 0.01 0.095 0.02 0.19 skin C 2008
75-52-5 | LIERHIEF (Nitromethane)
98-95-3 | LIEZ®#IM (Nitrobenzene) 02 1 _ _ skin 2002
100-01-6 | p-LIEZOFLE! (p-Nitroaniline)
100-00-5 | p-LIEZZ2=2#IM (p-Nitrochlorobenzene)
25321-14-6| CILIERE2Y (Dinitrotoluene)
121-69-7 | NN-CIHEord2! (N N-Dimethylaniline)
- El 7S H| A
60-11-7 P (%%?niﬂﬁﬁgﬁw%gazobenzene)
127-19-5 | NN-ClHEOMEOIE (NN-Dimethylacetamide) 10 36 20 72 skin 1994
68-12-2 | CIHERSOM|E (Dimethylformamide) 5 15 10 30 skin 2006
60-29-7 | ClofE ofEI2 (Diethyl ether) 100 308 200 616 1991
111-40-0 | Clof2E2[0F! (Diethylenetriamine)
123-91-1 | 1,4-CIS2F (1,4-Dioxane) 20 73 _ _ 2004

108-83-8 | LIo|2=EIAHE (Diisobutylketone)

75-09-2 | CIZ220EF (Dichloromethane)

95-50-1 |o-CI222H8M (o-Dichlorobenzene) 20 122 50 306 skin 1995

107-06-2 | 1,2-CIZ220||Et (1,2-Dichloroethane)

540-59-Osym)| 1,2-EIZ220E3 (1,2-Dichloroethylene)

12-CIZ22OZT

78-87-5 | 4 ,2-Dichloropropane)

CIZ22R-Z2 QR 0E

75-43-4 (Dichlorofluoromethane)

123-31-9 | p-LBIEEAHIM (p-dihydroxybenzene)

569-61-9 | OFMIEF (Magenta)

67-56-1 | Mg (Methanol)

109-86-4 | 2-HIEA0ELE (2-Methoxyethanol) 1 — — — skin 2006

2-HEAZ OPMEJOIE

110-49-6 (2-Methoxyethyl acetate) ! - - - skin 2006
591-78-6 | HiEl n-2& HE (Methyl n-butyl ketone)
110-43-0 | HIE n-ofZ #HE (Methyl n-amyl ketone) 50 238 — — 1991
78-93-3 | HE ol HE (Methyl ethyl ketone) 200 600 300 — skin 1999
108-10-1 | HIE o|22Y #HE (Methyl isobutyl ketone) 20 83 50 208 1991
74-87-3 | Mg S220|E (Methyl chloride)
71-55-6 |2 222XE (Methyl chloroform) _ _ _ _ 1995
101-68-5 | HIE! HIA(HL OI2RAOIIOE)

(ethylene bis(phenyl isocyanate))

'_HIE! =) LI
101-14-4 4'4(14,D41!—Er\j\iletﬂhl>7lgleetﬁigtiﬁﬂgroaniIine)) feggiéle feggié\e skin A 2013
583-60-8 | o-HIENIZ 2= (0-Methylcyclohexanone)
25639-42-3| HIEAIZEXAs (Methylcyclohexanol)
108-31-6 | 24 Zfat (Maleic anhydride)
C6HA(CN)2| R4 TEMF (Phthalic anhydride)
85-44-9 | ZEIRIM6I0IE2I0|E (Phthalic anhydride) _ _ _ _ ra?jlﬁartlny 2010

sersitizer

71-43-2 | #iH (Benzene)
92-87-5 | #IAIE 90 O & (Benzidine and its salts)
106-99-0 | 1,3-RE[C|M (1,3-butadiene) LB 2007
71-36-3 | n-8E&2 (n-Butanol) — _ _ —
78-92-2 | 2-2EtZ (2-Butanol)
1M1-76-2 | 2-2EA0ITHE (2-Butoxyethanol) 20 98 50 246 skin 1996

FRUNIANE Yo, Wl CHE =Uiel 3ol =27IF g2’ | 9



KA FY =EE ki
CASHZ TWA STEL o | wony Ll
22H7| (F2 B) Ch 2=
ppm mg/ m* ppm mg/m*
12-07-2 | 2-2EA|IE! OMENIOIE (2-Butoxyethyl acetate) 20 133 50 333 skin 1996
106-94-5 | 1-E2ZZ 2Tt (1-Bromopropane)
75-26-3 | 2-E2RIZTH (2-Bromopropane)
74-83-9 | 228 M (Methyl Bromide) fonot fonot skin 2004
W= El =]
>42-88-1 Hl?tgii(%ﬁuoﬂrsgﬁg‘lﬁh) ether) assqgﬁed assrl]gﬁed 2009
56-23-5 | AFEZIEIA (Carbon tetrachloride) 1 64 5 32 skin 2008
8052-41-3| AELCIE SHIE (Stoddard solvent)
100-42-5 | 2Bl (Styrene) _ _ _ _
108-94-1 | AIZ29Ak= (Cyclohexanone) 10 408 20 816 skin 1992
108-93-0 | AIZE2%AHs (Cyclohexanol)
110-82-7 | NIZE2HA (Cyclohexane) 200 700 — — 2001
110-83-8 | AIZ2 oM (Cyclohexene)
ozl gl 1 ==
62-53-3 |15t T S8 homologues) 05 194 1 387 | skin 2010
75-05-8 | OMMIELIEZ! (Acetonitrile)
67-64-1 | OtMIE (Acetone) 500 1210 1000 2420 1997
75-07-0 | OMEYHISIE (Acetaldehyde)
492-80-8 | ore2[2! (Auramine)
107-13-1 | ot2H=ZLIEZ (Acrylonitrile) — — skin 2003
79-06-1 | of3Zot0|E (Acrylamide) — — — — skin 2012
110-80-5 | 2-OlISAl0lIEke (2-Ethoxyethanol) 2 8 _ _ skin 2007
11-15-9 | 22010 OTIEIRIS (2-Ethoxyethy 2 1 _ _ | skin 2007
100-41-4 | ol #7l (Ethyl benzene) 100 442 200 884 skin 1995
140-88-5 | OfE! otZZHOIE (Ethyl acrylate) 5 21 10 42 2004
107-21-1 | o3l 22|12 (Ethylene glycol) 20 52 40 104 skin 1995
EfBl 22|12 CIL|EZ0IE
628-96-6 O“(EELhyE rlle gllylcol |dllrntrate)
107-07-3 | o2&l 2229|=2! (Ethylene chlorohydrin)
151-56-4 | of ol (Ethyleneimine)
~O|EA|-1-O 20+
556-52-5 | (5 Eouy1-propano)
106-89-8 | ojmZ22s|=2! (Epichlorohydrin) ass?grﬁed assri‘grﬁed skin 2011
QBB ! sl (Polychlorobiphenyls)
54% B4
11097-69-1
74-88-4 | R2E3 HIE (Methyl iodide) — — — — 1999
78-83-1 | O|2REN LT (Isobutyl alcohol)
123-92-2 | ol2orY OotMEfo|E(Isoamy! acetate) 50 270 100 540 1991
123-51-3 | ol2otl AFE (Isoamyl alcohol) _ _ _ _
67-63-0 |o|2ZET AT Z (Isopropyl alcohol)
75-15-0 | O|YBIE (Carbon disulfide) 5 15 none none skin 2008
8007-45-2| 2Et2 (Coal tar)
2211\3t_u7r7e;3 32 (Cresol) re(cj%rptniogg]en — — skin 2002
95-48-7(or
tho)08-39-
4(meta),106
-44-5(para)
1330-20-7
g”;“f% 33 (Xylene) 50 221 100 442 | skin 1992
(ortho)
10 | Z2AFHPUC ARAY M3 RUYQUIAHE HYOH




KA FY LEIE U
cAsHY TWA STEL o | e Ll
- 2287/ (Y2 7)) g4 g | e | 9=
ppm mg/ m* ppm mg/m*
108-38-3
(meta),
106-42-3
(para)
E2Z20E HE oH =
107-30-2 E(ChlorEomeThyl methyl ether)
108-90-7 | S22l (Chlorobenzene) 5 23 15 70 2003
8006-64-2| HIZHIF (Turpentine oil)
2 | 1122-EHERIZ2Z0jE
79-34-5 (112 2—TetErach|oroethane)
109-99-9 | HIE2RIE2REt (Tetrahydrofuran) 50 120 100 300 skin 1992
108-83-3 | 224 (Toluene) 50 192 100 384 skin 2001
584-84-9 | ERU-24-LOMPIPIE (Tolune-24-diisocyanate)
91-08-7 | EFU-26-LPIAPHOIE (Toluen-26-diisocyanate)
67-66-3 | E2IZ2ZHEt (Trichloromethane) 2 10 — — skin 1995
79-00-5 | 112-E2IZZ2Z0f|Et (1,1,2-Trichloroethane)
79-01-6 | E2|ZE220 & (Trichloroethylene(TCE)) 10 54.7 30 164.1 skin 2009
e |123-E2Z22oRN not not i
96-18-4 (1,2 3-Trichloropropane) assigned assigned skin | A 20m
127-18-4 | HEZE0|EH (Perchloroethylene) 20 138 40 275 skin D 2009
108-95-2 | Mz (Phenol) 2 8 4 16 skin 2003
87-86-5 | HEZ2EMi= (Pentachlorophenol)
50-00-0 | ZEYLHBIE (Formaldehyde) 02 — 04 — skin 2008
57-57-8 | B -EROQE (B -Propiolactone)
91-15-6 | 0-IEZC|LIER (o-Phthalodinitrile)
no no
110-86-1 | ZI2IE! (Pyridine) recommen recommen skin 2004
dation dation
SUAHHIZI CIOJ2A[OHA01E
822-06-0 (Hefamethylene diisocyanate)
110-54-3 | n-#2 (n-Hexane) 20 72 — — 1995
142-82-5 | n-%Et (n-Heptane) 500 2085 _ _ 1995
. t t .
77-78-1 | ¥4t CHE (Dimethyl sulfate) appTi%able appTi%abIe skin 2004
; not not ;
302-01-2 | o|E21 (Hydrazine) assigned assigned skin B 2010
Do | 721 (Coppen)(27, DIAE, B) 001 2014
b |E 83 iE 100 2002
5h (Lead and its inorganic compounds) - - -
7840-00-0 L7 gl 3 E'7|§fm':', LI :/l-EELI 0.005
N (Nlckel and its inorganic compounds, (respirable — — C 2011
e Nickel carbonyl) fraction)
001
(inhalable
fraction)
il - A (nhalable| 1t 2011
Min Manganese and its inorganic compounds) - fraction) | assigned
0.050
— (respirable not
fraEtlon) assigned
78-00-2 | AtYLY (Tetraalkyl lead)
1314-13-2 | 2tvjoted (Zinc oxide)(&7, 8)
1309-37-1 | 2P (Iron oxide)(E27, &)
1327-53-3 | Q2|2 (Arsenic trioxide)
7439-97-6 | no o) 5 SRt :
° |22 %O edE (Mercury and its
l‘:ijgNlQ ' | compounds) — 0.02 _ _ 2007
2ag | EI2 %2 Bt
7440-36-0 | * (Antimon y and its compounds)
TRONQIANE HYROH, 2ol L2 ALl B¥Hol L&7|IF Hel' | 11



CASHZ

=271

TWA

STEL

ppm

mg/ m*

ppm

mg / m*

oo =
4>

1'4
s
=

(o}

03
3
&

e

Wy
He

7429-90-5

Y20l 9 3 BtE
(Aluminum and its compounds)

1314-62-1

QTIEILEE (Vanadium pentoxide)(2%, 8)

7553-56-2

QRCt 9l QLY (lodine and iodides)

7440-74-6

Ol ol 1 92 (Indium and its
compounds)

7440-31-5

7 8l 3 32 (Tin and its compounds)

insufficient
data

2003

7440-67-7

N2ZE W O BYE

(Zirconium and its compounds)

7440-43-9
AT
Cd

IIEE W 1 oieE
(Cadmium and its compounds)

o

— (repiratory
fraction)

0.004

2010

7440-48-4

7440-47-3
HTNT Cr

#E (Cobalt)(E7 8)
50 DR

Ea
hromium and its compounds)

7440-33-7

a1 QHJ:'}_%
(Tungsten and its compounds)

108-24-7

24 24t (Acetic anhydride)

7664-39-3

E3424 (Hydrogen fluoride)

15

25

1998

143-33-9

AlQIS}H LIEE (Sodium cyanide)

skin

2008

151-50-8

AlRtgH L& (Potassium cyanide)

skin

2008

7647-01-0| &

29t (Hydrogen chloride)

5

15

1994

7697-37-2

AE (Nitric acid)

26

2001

76-03-9

E2|ZZ20IMEL (Trichloroacetic acid)

no
recommen
dation

2004

7664-93-9

2Ab (Sulfuric acid)

005

0.1

2012

7782-41-4

E2 (Fluorine)

1

158

316

1998

7726-95-6

BZ (Bromine)

75-21-8

Ao Rl (Ethylene oxide)

skin

2012

7784-42-1

AN HIA (Arsine)

74-90-8

Moot 24 (Hydrogen cyanide)

skin

2008

7782-50-5| &2

(Chlorine)

1998

10028-15-6,

QZ (ozone)

10102-44-0

opptebd4 (Nitrogen dioxide)

0.955

2014

7446-09-05

O|prRrt (Sulfur dioxide)

10102-43-9

AP (Nitric oxide)

25

2014

630-08-0

UARSIERY (Carbon monoxide)

75-44-5

EAH (Phosgene)

0.1

04

05

20Mm

7803-51-2

ZAT (Phosphine)

0.1

0.14

0.2

0.28

1998

7783-06-04

gota (Hydrogen sulfide)

134-32-7

a -LtEol 51 3 o
(a -naphthylamine and its salts)

119-90-4

CIOFLIAEl 81 T H(Dianisidine and its salts)

91-94-1

CIZZ2HINE 5L O

(Dichlorobenzidine and its salts)

7440-41-7
NN
Be

= o
212 0l T ppre

HIZE o
(Beryllium and its compounds)

98-07-7

iz E2|Z 2210|E(Benzotrichloride)

7440-38-2

HA S O 2722
(Arsenic and its inorganic compounds)

75-01-4

@@Lt (Vinyl chloride)

2002

65996-93-2

ZE20A] 222 (Coal tar pitch volatiles)

7440-47-3

A& 715 (Chromite ore processing)

2004

13530-65-9

FE4 O (Zinc chromate)

119-93-7

o-E2[¢l Y 1 & (o-Tolidine and its salts)

12 | ZERHEYC ARAY M3 [OHANE HETSOH
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QAN HY LEE U
CASHZ TWA STEL o | e Ll
22H7 (Y2 B g2 g oy | 9
ppm mg/ m* ppm mg/m*
0.005
16812-54-7| Z3IL[HE (Nickel sulfides) — (respirable C 2011
fraction)
0.01
(inhalable
fraction)
CnH2n+2 042t 2 DAE(LEY 29)
(n=16) (Qil mist, mineral)
=8 271 (Grain dusts)
2424 271 (Mineral dusts)
M =271 (Cotton dusts)
Ligax 28 271 (Wood dusts) 2005
1332-21-4 | MH 271 (Asbestos dusts)

FROIIANE Yo, Tl CHE =Uiel Rl =27IF g2IE | 13




3. Finland =3 7|2¥ (2021.10.18. AXA))

Ceiling®9]

‘C B7|= E¥s] Y90l e B4 718 = o] 913(Some particularly

hazardous substances are marked as note in the column

“ceiling value”) celing #&

U= PAISHA] & 'C =7 #7|%h

s

Ad=

7%

column labeled

271

FOAFGOl skinolgtal E7|EO] U= A &4
Lo aul ksl 2o

HEg4E nesjof sk 2] sl E7|HNote the

“skin” of the substances the case where the risk can not be judged

solely by means of the air content.)

ok, 2, AR Aad) 9
oot g =212
CAS TWA STEL Ceiling | D& 24

ARNHE 77| e ¥F 7| ppm g/ m ppm na/ e
a2l Gasoline 8006-61-9
FRE2YG[|E Glutaraldehyde 111-30-8 01 042 C
B -LiZEoR! B -Naphthylamine 91-59-8
LIEZZ2ME! Nitroglycerin 55-63-0 0,01 0.1 002 02 skin
LIER2HE Nitromethane 75-52-5 20 51
LIEZHImI Nitrobenzene 98-95-3 02 1 1 5.1 skin
p-LIEZo[Ll p-Nitroaniline 100-01-6 1 5.7 3 17 skin
p-LIEZRZZ22HH p-Nitrochlorobenzene 100-00-5 1 3 skin
CLEZE2A Dinitrotoluene 25321-14-6 02 skin
NN-E[HZor2l N,N-Dimethylaniline 121-69-7 5 25 10 50 skin
p-CIMHIEOH| L OFZR tiITl p-Dimethylaminoazobenzene 60-11-7
N,N-E|HZOpMEOD|E NN-Dimethyl Acetamide 127-19-5 10 36 20 72 skin
CHEREoHm|E Dimethylformamide 68-12-2 5 15 10 30 skin
Cloj&! oflE|=2 Diethyl ether 60-29-7 100 310 200 620
Cloj i E2 |01 Diethylenetriamine 111-40-0 1 43 3 13 skin
1,4-CIS0t 1,4-Dioxane 123-91-1 10 36 40 150 skin
Clo|ARERE Diisobutylketone 108-83-8 25 150 40 240
CI222MEr Dichloromethane 75-09-2 50 177 100 353 skin
o-CIZZ 24Tl o-Dichlorobenzene 95-50-1 10 61 50 300 skin
1,2-CIZ220fTt 1,2-Dichloroethane 107-06-2 1 4 5 20 skin
1,2-CI22 20{ 2 1,2-Dichloroethylene 540-59-0 200 800 250 1000
12-CIZ22O2TH 1,2-Dichloropropane 78-87-5 10 46 20 92
CIZ2222Q20{E Dichlorofluoromethane 75-43-4 10 40 20 80
p-CIO|ESA R p-dihydroxybenzene 123-31-9 05 2
OpHIE} Magenta 569-61-9
HigkE Methanol 67-56-1 200 270 250 330 skin
2-HIEAOf|EHS 2-Methoxyethanol 109-86-4 0,5 16 skin
2-HIZA0Z OtMIE{OIE 2-Methoxyethyl acetate 110-49-6 05 25 skin
HE n-24 AE Methyl n-butyl ketone 591-78-6 5 21 10 42 skin
HE n-ofd #H= Methyl-n-amyl ketone 110-43-0
HE ofE #HE Methyl ethyl ketone 78-93-3 20 60 100 300 skin
HE olaRE A= Methyl isobutyl ketone 108-10-1 20 80 50 210
He Zz2to|e Methy! chloride 74-87-3 20 42 75 160
HY S222E Methy! chloroform 71-55-6 100 550 200 1100

El2{| H|IA(HL!
- S
' _H|E!IZ

ﬁ]i(ié%ior'—a'{l) ﬁig(zr\—/\cekﬁ2>r/(|36anneiline) 101-14-4 o
o-HIEAZ 2= o -Methylcyclohexanone 583-60-8 50 230 75 350 skin
HENZ2YNN: Methylcyclohexanol 25639-42-3 50 240 75 360




Qsfeint & =87IE
CAS TWA STEL Ceiling |m% B4
ARNY 7| mZE JE B ppm ng/mt ppm ng/ m
R4 defat Maleic anhydride 108-31-6 0,1 041 02 0.81 C
Re DEME Phthalic anhydride 85-44-9 02
il Benzene 71-43-2 skin
HIAIC ol 0 o Benzidine and its salts 92-87-5
1,3-2EC| 1,3-Butadiene 106-99-0
SEUTIZ Butyl Alcohol 50 150 75 230 skin
n-SEZ n-Butanol 71-36-3
2-RErg 2-Butanol 78-92-2
2-RENO|Et2 2-Butoxyethanol 11-76-2 20 98 50 250 skin
2-2EN0fEk2 OMEO|E | 2-butoxyethanol acetate 112-07-2 20 130 50 330 skin
1-BEEpo=rt 1-Bromopropane 106-94-5 10 50 50 250
2-Hzpogt 2-Bromopropane 75-26-3 1 5.1
SE0 HE Methyl bromide 74-83-9 5 20 10 39 skin
HIAZ2ZHE) o2 bis(Chloromethyl) ether 542-88-1 0,001 0,005 0,003 0,014
AR Carbon tetrachloride 56-23-5 1 6.3 5 31 skin
AECIE SHIE Stoddard solvent 8052-41-3
AE[ Styrene 100-42-5 20 86 100 430
NE2UN = Cyclohexanone 108-94-1 10 41 20 82 skin
NEEE U Cyclohexanol 108-93-0 50 210 75 310
WEEA Cyclohexane 110-82-7 100 350 250 875
AZE sl Cyclohexene 110-83-8 300 1000 380 1300
ofelzl 8l 1 F&A| Aniline and its homologues 62-53-3 05 19 1 39 skin
OfM|ELIEZ Acetonitrile 75-05-8 20 34 40 68 skin
OfMIE Acetone 67-64-1 500 1200 630 1500
OMEUHBIE Acetaldehyde 75-07-0 25 46
orafl Auramine 492-80-8
ofFZLIER Acrylonitrile 107-13-1 2 44 4 88 skin
ot3Zop|E Acrylamide 79-06-1 003 skin
2-O|EAIERZ 2-Ethoxyethanol 110-80-5 2 75 skin
2-OfEA[0f & OME{O|E 2-Ethoxyethyl acetate 111-15-9 2 11 skin
Of|5) BTl Ethyl benzene 100-41-4 50 220 200 880 skin
0|8} OIFUY0|E Ethyl acrylate 140-88-5 5 21 10 42 skin
ol 22|12 Ethylene glycol 107-21-1 20 50 40 100 skin
OfEfl 22|12 CILIEZOE | Ethylene glycol dinitrate 628-96-6 0,03 02 0.1 06 skin
OjEk S2R0jo|ER Ethylene chlorohydrin 107-07-3 1 33 skin
of ol Ethyleneimine 151-56-4 05 0.89 skin
23-0|BAI-1-D20kg 2,3-Epoxy-1-propanol 556-52-5 2 6,1 skin
oz 22 2o|cel Epichlorohydrin 106-89-8 skin
ainojHlmy Polychlorobiphenyls A
54% B ¢
11097-69-1
LTV} HE Methyl iodide 74-88-4 2 12
OARE AFZ Isobutyl alcohol 78-83-1
0|20 ONEf0IE Isoamyl acetate 123-92-2
o|roty AAE Isoamyl alcohol 123-51-3
OQH2W AT Isopropyl alcohol 67-63-0
O[T Carbon disulfide 75-15-0 5 15 skin
ZEI2 Coal tar 8007-45-2
1319-77-3ixture),
30z Cresol ggjg‘gjzgﬁ{é?gf 5 2 10 45 skin
106-44-5(para)
1330-20-7(mixed),
Sz Xylene 19<)5§-4378_—63((0n:$§)), 50 220 100 440 skin
106-42-3(para)
2220 HE ofE 2 Chloromethyl methyl ether 107-30-2
S22 Chlorobenzene 108-90-7 5 23 15 70 skin
EflfHlR Turpentine oil 8006-64-2 25 140 50 280 skin
112, 2-HEZIZ220fEH 11,22 -Tetrachloroethane 79-34-5 1 7 3 21 skin
EE2fo|C2R2t Tetrahydrofuran 109-99-9 50 150 100 300 skin
24 Toluene 108-88-3 25 81 100 380 skin
E20l1-2 4-C|O|2AOH[O|E | Tolune-2 4-Diisocyanate 584-84-9
=2U1-2 6-LIO|2AOH[O|E | Toluen-2 6-diisocyanate 91-08-7

TROIQIANE HYOH, TR0 CHE ILQl 2Ol L&7|F HEIR |
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KA B

LEFE

CAS TWA STEL Ceiling |m% B4
ASRAN 77| mate g8 H| ppm g/ ppm ng/m
E2|Z220Et Trichloromethane 67-66-3 2 10 4 20 skin
112-E2|Z2=20E 1,1,2-Trichloroethane 79-00-5 10 55 20 10
E2|Z220]2 Trichloroethylene(TCE) 79-01-6 skin
123-E2Z22O20 1,2,3-Trichloropropane 96-18-4 3 18 skin
WS 220jg Perchloroethylene 127-18-4 10 70 20 140 skin
|z Phenol 108-95-2 2 8 4 16 skin
HEZZ20s Pentachlorophenol 87-86-5 0,5 15 skin
ZEUHO|IE Formaldehyde 50-00-0 03 037 06 074
p -OZI|Q2E B -Propiolactone 57-57-8
o-TEfRC|LIEZ o-Phthalodinitrile 91-15-6
m2|el Pyridine 110-86-1
GNHIEIE CIO|RAOHAOIE | Hexamethylene diisocyanate 822-06-0
n-SL n-Hexane 110-54-3 20 72 skin
n-QEt n-Heptane 142-82-5
UAE IR Dimethy! sulfate 77-78-1 0,01 0,052 skin
Jefi==i] Hydrazine 302-01-2 0,01 0,013 0,05 0,07 skin
22| Copper 7440-50-8
TR e oo Inorganic 7439-92-1
L o 1 ofere E‘gﬂﬁggjﬂgsits inorganic 7440-02-0 001
LIz Nickel, metal 7440-02-0 001
Nickel, compounds 0,01
LIz EY Nickel carbonyl 13463-39-3 0,001 0,007 0,003 0,021
ot 9 1 DkE Q’f&%@ﬂﬁﬁ and its inorgaric 7439-96-5 002
07 ASRUER oflE2p ey Qﬂﬁgragg'ysyyl'f'o‘pe”tad'ee“" 12079-65-1 01 03 skin
AL Tetramethy! lead ;fé:gaﬁ 0,075 023 skin
MIOFA Zinc oxide 1314-13-2 2 10
AU Iron oxide 1309-37-1 5
Al Arsenic trioxide 1327-53-3
22 9l 71 IRE Mercury and its compounds 7439-97-6 0.02 skin
OIE|2 g 1 ot Antimony and its compounds 7440-36-0
U=20jg 5 1 U= Aluminium and its compounds 7429-90-5
QIO HE Vanadium pentoxide 1314-62-1 0.02
QQC g QRCUE lodine and iodides 7553-56-2 0.1 11 skin
QF % O oRis Indium and its compounds 7440-74-6 0.1
AT e i ol =) Tin and its compounds 7440-31-5 2
NE23E W O UUE Zirconium and its compounds 440-67-7 1
tEg % 1 o)tE Cadmium and its compounds 7440-43-9 0,004
FUE Cobalt 7440-48-4 0,02
3 9 I 9kE Chromium and its compounds 7440-47-3 %%?3(36775)
QAR Ol T BietE Tungsten and its compounds 7440-33-7 5
24 2t Acetic anhydride 108-24-7 5 21
oL Hydrogen fluoride 7664-39-3 18 15 3 25 skin
ARt LIEE Sodium cyanide 143-33-9
AlRISH UE Potassium cyanide 151-50-8
TRrL Hydrogen chloride 7647-01-0
At Nitric acid 7697-37-2 05 13 1 26
E2|Z2 20 EQ Trichloroacetic acid 76-03-9
il Sulfuric acid 7664-93-9 0.05 0.1
=0 Fluorine 7782-41-4 0.1 0.16
=25 Bromine 7726-95-6 0.1 0.66
Ar2lof| L Ethylene oxide 75-21-8
NRADE HIR Arseenivety 7784-42-1
AR} A4 Hydrogen cyanide 74-90-8 09 1 45 5 skin
LAY Chlorine 7782-50-5 05 15
QF Ozone 10028-15-6 0,05 0.1 02 04
optuia Nitrogen dioxide 10102-44-0 05 05 2 38
oot Sulfur dioxide 7446-09-05 05 13 1 27
16 | ZEARTHYNCH ARAH M3 RO HURIOH




SoHQAUN FY LEIZE
CAS TWA STEL Ceiling [T g4
AZRN 7| mate @a gi| ppm g/ ppm o/
wntopn Nitric oxide 10102-43-9 19 72
AL LAY Carbon monoxide 630-08-0 20 23 75 87
EAH Phosgene 75-44-5 0,02 0.08 0.05 02 C
ZAm Phosphine 7803-51-2 01 0.14 02 028
Poppn Hydrogen sulfide 7783-06-04
« -LIEEo ol 7 o a -naphthylamine and its salts 134-32-7
CIOfLIAJEI 51 1 A Dianisidine and its salts 119-90-4
CIZ22MIACI g O & Dichlorobenzidine and its salts 91-94-1
HAE S 1 oiE Beryllium and its compounds 7440-41-7 0,0001 0.0004 skin
HIREZ|ZSZ2l0|E Benzotrichloride 98-07-7 0012 skin
o Arsenic and its inorganic

5 _33-
HA 5O 27] 92 compounds 7440-38-2 0,01
Tt Vinyl Chloride 75-01-4
B A A &2 pagre) | Coal tar pitch volaties 65996-93-2
3L 8 Chromite ore processing 7440-47-3 05
3FN ofA Zinc chromates 13530-65-9
o-g2t g I & o-Tolidine and its salts 119-93-7
oL [Ag Nickel sulfide 16812-54-7
0jHIZ @Y OjAE Qil mist, mineral 5
a2 &1 Grain dusts 2
g2 72U Mineral dusts
o2 Cotton dusts 1
U=l Wood dusts 2
8Y 8 Welding hume
®2 Mg Glass fiber dusts 65997-17-3 ?
MEH E2N Asbestos dusts 1332-21-4

TROHIAME YO, Tl L2 =Uiel EHl =E7IF H2lE | 17
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o The MAK value

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

o HIOLA

q =
=2 0 O T

HI

1 : substances that cause cancer in man

2 : substances that are considered to be carcinogenic for man

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

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

5 : substances with carcinogenic and genotoxic potential, the potency of which is
considered to be so low that, provided the MAK value is observed, no significant

contribution to human cancer risk is to be expected
019984 Hiobd =49 &7 SE it o] A9 List of MAK and BAT Values©o|Al 1IIA1,
[IIA2, IBE AA XYY Zo] Categories 1, 2, 3 22 /IAEACH Category 42} 571 MEA|
F7t=E A

Aoyt A E5EoA HAdo] e Al HPd E4E2 Categories 1 B+ 20 E75H

HPGEAE A EE F9= Category 302 EREHW 1 E4o|uy 149 gAMEEC] f-4
E=40] QS AFovF MAK = BAT o] @95t} Category 49 5+ @] A4S SE9]

B Aot Qe BAS ERY g A8Heh oF B0 e HAHel E SEMAK

T BATZHS A3t} Category 49 E7EH 232 AP o7 HGAEA 7|0 o3 &
Sttt Category 5+ 9F3 S zt:= A=A I 248 XSt

category 1 : Q1ztollA] EerE4dolm I 9l
A5tz Aol A QA kET & gAY Atold]
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AAEE. ATE geHd AFE QoA AHAet A8 FAer o FIdite
%7401] oA Askd o 3
category 2 : Ztof|A| gk

3 5} 3
AAFE)o] ol AstEE Aolth AtAHQ FEAT Ame AAL ASdt=
Z-8rAlof olgf] s dofitk= AL in vitro Al¥Y ©Y] BEATS 23R

= &5 13 29] sfgste =dS0 dishA Aol R eH(distinet) ¥ AFS FHlok= A=
AFEE el didt MAK g2 FolAA] &=t ol ¢ 5= HAE 78 =+ 8Vl

Zolth, o]F B4 F YHL WHPES BF FLRAE W IHsit

category 3 : QUAO] digt &et Ayt Qe 27t A
T fle 4. Ao E EF 30E EREH
3A 1 BR7 4EE 59 7|ES WESHATE MAK E& BAT &2 AAs7]d= 2A7 SHA]|
o2 =4
3B Al e 5 AFolA HE E570l 9710 SE5HA 2 TAAHY SAE Hole
4. F 2E= HH71A F7HARD A7 8E . FASA0] HolA] gethe
ZA7 o™ MAK EE: BAT o] 244 & uch

5 2Ae A8 T2AEY A%l B ZUEo| FshEolo} i},
g, ol BES PARIL /HgoHe AAAE Ao JEnaAA] ofst BA% Fasia
sie oot BUe 2y Az omi A=Y BF 39 2452 AEH7 2e9XE
H5t] 1

category 4 : H]F--54(non-genotoxic) A-&L2l0] 7} F835tH A=Y At 79
UEREA] 9531 MAK E+= BATRro] #&EE EHE. ©
S ol A=A k=t o] ERe= 593, 9
M ZAE (apoptosis) A E= *ﬂ —E‘ri‘rﬂ gt 22
o8 S7HE. o A" & E
71-3} EFFAR] &F-A

category 5 @ &G} FA=Ao] AUAR o]A L FAA

EESCLEERER NS
Sol, MuZHel 57}

Fﬂ\iJ

ol MAK E+= BAT F#ol
% QE oﬂAl—QL le o]
ABEsHA Apmof] TSt RO

=5 49 50 B EEEE AH8ote Lixu A7o| g3t mUE o] 7s}lEojok sl=g],
ol MAK & BAT #& 2% 51992 4<% 49 ¥4 7 7Hsshr] w&olt.

Deutsche Forschungsgemeinschaft. List of MAK and BAT values 2023,
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MAK

2287 DFG Y2E7) CAS No PLC | % | wo
ppm mg/ m* i

UER Gasolines 8006-61-9
EL =PI o] 1= Glutaraldehyde 111-30-8 0.05 0.21 I(2) 4
8 -LtEgopal 2-Naphthylamine 91-59-8 H 1
LIEZZ2MZ! Nitroglycerin 55-63-0 0.01 0.094 (1) H 3
LIEZHE Nitromethane 75-52-5 H 3
LIEZHI Nitrobenzene 98-95-3 0.1 051 li(4) H 4
p-LIEZo[L p-Nitroaniline 100-01-6 H 3
p-LIEZZ 22 p-Nitrochlorobenzene 100-00-5 H 3
CLEZERA Dinitrotoluene 25321-14-6 H 2
N,N-C|HEorde! N,N-Dimethylaniline 121-69-7 5 25 1I(2) H 3
p-CIOIZota| O 7S kIRl p-Dimethylaminoazobenzene 60-11-7
N,N-C|E| 2ot EotD| = N,N-Dimethylacetamide 127-19-5 5 18 I(2) H
CloglzEotn|= Dimethylformamide 68-12-2 5 15 1(2) H 4
ClofE o= Diethyl ether 60-29-7 400 1200 I(1)
Cloj=idER|of! Diethylenetriamine 111-40-0
14-CIgQt 1,4-Dioxane 123-91-1 10 37 I(2) H 4
CO|ARERHE Diisobutylketone 108-83-8
CIZ220]Et Dichloromethane 75-09-2 50 180 1(2) H 5
o-CIZZ 2 o-Dichlorobenzene 95-50-1 10 61 1(2) H
1,2-CIZZ2Z0jEt 1,2-Dichloroethane 107-06-2 H 2
12-Cl2220]e 1,2-Dichloroethylene e dam 1200 | 00 | )
12-CI222D 2T 1,2-Dichloropropane 78-87-5 H 1
(22222 Q2MHE Dichlorofluoromethane 75-43-4 10 43 1(2)
p-CIG|ESA[EIH p-dihydroxybenzene 123-31-9 H 2
iy Magenta 569-61-9
HEte Methanol 67-56-1 100 130 I(2) H
2-HIEA|0l|EH2 2-Methoxyethanol 109-86-4 1 32 1(8) H
2-HISAOfE! OFME|OIE 2-Methoxyethyl acetate 110-49-6 1 49 1(8) H
HE n-82& AHE Methyl n-butyl ketone 591-78-6 5 21 [1(8) H
HE n-oty AHE Methyl n-amyl ketone 110-43-0
HE ofe HE Methyl ethyl ketone 78-93-3 200 600 I(1) H
HE oARE HE Methyl isobutyl ketone 108-10-1 20 83 1(2) H
g 22202 Methyl chloride 74-87-3 10 21 (1)
HE S22EE Methyl chloroform 71-55-6 100 550 (1) H
HIZE AT O|2AOHAOIE) | Methylene bis(phenyl isocyanate) 101-68-8 0.05 I(1) H 4
44 -HEl: HIA2-22 2012l | 44-Methylene bis(2-chloroaniline) 101-14-4 H 2
O-HIEANZZAN = o-Methylcyclohexanone 583-60-8
HEANZEHA Methylcyclohexanol 25639-42-3
4 ALt Maleic anhydride 108-31-6 0.02 0081 I(1)
R HEME Phthalic anhydride 85-44-9
il Benzene 71-43-2 H 1
HIRE 5l 0 A Benzidine and its salts 92-87-5 H 1
1,3-FEC|l 1,3-Butadien 106-99-0 1
n-L£EH2 n-Butanol 71-36-3 100 310 I(1)
2-5EH2 2-Butanol 78-92-2
2-S2ENOEZ 2-Butoxyethanol 111-76-2 10 49 I(2) H
2-2EA[0]E! OIMIE0|E 2-Butoxyethyl acetate 112-07-2 10 66 1(2) H
1-BEznozit 1-Bromopropane 106-94-5 H 2
2-BEROzmt 2-Bromopropane 75-26-3
HEY HE Methyl bromide 74-83-9 1 39 I(2) 3
HIA(Z220E) o2 bis(Chloromethyl) ether 542-88-1 1
AERIERR Carbon tetrachloride 56-23-5 05 32 I(2) H 4
AELCIE SHIE Stoddard solvent 8052-41-3
2E[R Styrene 100-42-5 20 86 I(2) 5
NS 2N = Cyclohexanon 108-94-1 H 3
NEZYA s Cyclohexanol 108-93-0 H
NEZHN Cyclohexane 110-82-7 200 700 11(4)
20 | ZEAFHPNCH AR M3H [OiQIAHE TN




MAK

2287 DFG Y2E7) CAS No PLC | o | woryr
ppm mg/ m* Ely
WEERIN Cyclohexene 110-83-8
Ofdgl 5l 1 F&A| Aniline and its homologues 62-53-3 2 77 l1(2) H 4
OMELIEZR Acetonitrile 75-05-8 10 17 11(2) H
OfN|E Acetone 67-64-1 500 1200 1(2)
OMMIEYG[S|E Acetaldehyde 75-07-0 50 91 I(1) 5
oreapal Auramine 2449625__8207_?2 H 2
Ot3ZZLIEZ Acrylonitrile 107-13-1 H 2
Of3 o= Acrylamide 79-06-1 H 2
2-Of| SA[0l|EHS 2-Ethoxyethanol 110-80-5 75 11(8) H
2-O|SA0fE! OFME|OIE 2-Ethoxyethyl acetate 111-15-9 2 11 1(8) H
OffE HiIT Ethyl benzene 100-41-4 20 88 1(2) H 4
Of£! of32Uo|E Ethyl acrylate 140-88-5 2 83 1(2) H
ofigal 2212 Ethylene glycol 107-21-1 10 26 2) | H
OIZil =2|Z E|LIEZ0E Ethylene glycol dinitrate 628-96-6 0.01 0.063 (1) H
of|EiRl S2ZolERl Ethylene chlorohydrin 107-07-3 2 6.7 [Q)] H
ofZstiodl Ethylenimine 151-56-4 H 2
2,3-0|EA-1-E2TkE 2,3-Epoxy-1-propanol 556-52-5 H 2
ojmzz2o|=2 Epichlorohydrin 106-89-8 H 2
42% BN
SN Polychlorobiphenyls A 0003 | I8 | H 4
11097-69-1
QED HE Methyl iodide 74-88-4 H 2
O|ARE! ATE Isobutyl alcohol 78-83-1 100 310 I(1)
0|20 OM|EJO|E Isoamyl acetate 123-92-2
ojpo) ATIZ Isoamyl alcohol 123-51-3
OlADZL UTFS Isopropyl alcohol 67-63-0 200 500 I(2)
O|UTIEN Carbon disulfide 75-15-0 5 16 11(2) H
EEI2 Coal tar 8007-45-2
1319-77-3rixture),
SR Cresol = _4389‘_7&0“?:%)) 1 45 i | H
106-44-5(para)
1330-20-7(mmixed),
S Xylene 985_‘3487_‘36(%’;2‘){) 50 20 | w2 | H
106-42-3(para)
S22HE oE oE =2 Chloromethyl methyl ether 107-30-2 1
SZ 24 Chlorobenzene 108-90-7 5 23 I(2)
Efl2i|gle Turpentine oil 8006-64-2 5 28 1(2) H
11,2, 2-HEEZZ 20|t 1,1,2,2-Tetrachloroethane 79-34-5 2 14 11(2) H 4
E|E2fo|Ez Rt Tetrahydrofuran 109-99-9 20 60 I(2) H
=Zo Toluene 108-88-3 50 190 11(2) H
ZE2U-2 4-C|O|2A[OHH|0|E Toluene-2,4-diisocyanate 584-84-9 0.001 0.007 I(1)
E2-2 6-C|0|2AOHH[0|E Toluene-2,6-diisocyanate 91-08-7 0.001 0.007 I(1)
E2IZ220Et Trichloromethane 67-66-3 05 25 1(2) H 4
112-E2|Z2 20|t 1,1,2-Trichloroethane 79-00-5 1 55 1(2) H 3
EzlZz2og Trichloroethylene(TCE) 79-01-6 H 1
123-E2|Z22O20H 1,2,3-Trichloropropane 96-18-4 H 2
=2 20f 2l Perchloroethylene 127-18-4 10 69 1(2) H 3
H= Phenol 108-95-2 H 3
HEIZ2 2l Pentachlorophenol 87-86-5 H 2
ZEAUHB|IE Formaldehyde 50-00-0 03 037 1(2) 4
[ -E20|Q2tE B -Propiolactone 57-57-8 H 2
o-HEIZCILIEY o-Phthalodinitrile 91-15-6
2| Pyridine 110-86-1 H 3
SIATTH[ELA C|O[A[OHAIO|E Hexamethylene diisocyanate 822-06-0 0.005 0.035 I(1)
n-giat n-Hexane 110-54-3 50 180 1(8)
n-REk n-Heptane 142-82-5 500 2100 I(1)
gar CimiE Dimethyl sulfate 77-78-1 H 2
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MAK

2287 DFG Y2E7) CAS No PLC | % | wo
ppm mg/ m* Ely
eIl Hydrazine 302-01-2 H 2
2| Copper 7440-50-8 0.01 1(2)
T L o e Inorean 7439-92-1 0004 | 1(8) 4
I = of2=1 i e i ;
'—I*j Jen leﬁ:.g Nli(ékki“ acn;jr blgsnl;}organlc compounds, | 7440-02-0 1
9t o 1 RIfe ’éﬁ?ﬂggﬂﬁz‘z and its inorganic 7439-96-5 02 I(8)
AU Tetraalkyl lead 78-00-2 0.004 (1) H 4
Lefored Zinc oxide
1309-37-1;
el Iron oxide 1133??:2?__92 3
1345-25-1
7440-38-2:
LRI Arsenic trioxide ggf”ﬁg_%fﬁ;‘; H 1
ic trioxide
22 %0 BRiE Mercury and its compounds 7439-97-6 0.02 11(8) H 3
QHE|Z 81 1 BRtE Antimony and its compounds 7440-36-0 2
0.5(inhala
a=0jg 9 7 ofge Aluminum and its compounds 7429-90-5 0.0géséspi I(8) 4
rable)
RIS Vanadium pentoxide 1314-62-1
29C 4! QQCUE lodine and iodides 7553-56-2 H
oE W O BRIE Indium and its compounds 7440-74-6 H 2
2 0l 3 27[00rE Tin and its compounds 7440-31-5
A2FE O O oRtE Zirconium and its compounds 7440-67-7
tlEE 9 0 BiRlE Cadmium and its compounds 7440-43-9 H 1
ILE Cobalt 7440-48-4 H 2
3E 93 sks Chromium and its compounds 7440-47-3
PAH 8l 7O oiokE Tungsten and its compounds 7440-33-7
AL Acetic anhydride 108-24-7 01 042 I(2)
el Hydrogen fluoride 7664-39-3 1 083 I(2)
Aote} LIEE Sodium cyanide 143-33-9 38 lI(1) H
AQtot LE Potassium cyanide 151-50-8 50 (1) H
Hgppn Hydrogen chloride 7647-01-0 2 30 I(2)
A Nitric acid 7697-37-2
ER|ZZZOMEAL Trichloroacetic acid 76-03-9 0.2 14 I(1)
A Sulfuric acid 7664-93-9 0.1 I(1) 4
=2 Fluorine 7782-41-4
BE Bromine 7726-95-6
Arotof il Ethylene oxide 75-21-8 H 2
YRAT HIA Arsine 7784-42-1
Aokt 24 Hydrogen cyanide 74-90-8 19 21 1(2) H
R Chlorine 7782-50-5 05 15 I(1)
2F Ozone 10028-15-6 3
(] IALe ATEAY Nitrogen dioxide 10102-44-0 05 095 I(1) 3
oL Sulfur dioxide 7446-09-5 1 27 I(1)
QUAIBPEA Nitric oxide 10102-43-9 05 063 I(2)
LRIRIERD Carbon monoxide 630-08-0 30 35 1(2)
A Phosgene 75-44-5 0.1 041 1(2)
ALl Phosphine 7803-51-2 0.1 0.14 1I(2)
1/ EASA Hydrogen sulfide 7783-06-4 5 71 I(2)
q -LtEEoHI gl 7 of a -naphthylamine and its salts 134-32-7
CIOHL|AIT! B T & Dianisidine and its salts 119-90-4 H 2
CIZEEHAIL 51 0 A Dichlorobenzidine and its salts 91-94-1 H 2
HIZE 9 O oltE Beryllium and its compounds 7440-41-7 1
HAIREZZZ210|E Benzotrichloride 98-07-7 H 2
A 9 3 27|9KtE Arsenic and its inorganic compounds| ~ 7440-38-2 H 1
22 | ZEATHPNCH ARAY M3 [OHQAME HUTH




MAK s
2R DFG ¥&H7| CAS No PLC =R Eldafs
ppm mg/ m* Ely
FoHd Vinyl chloride 75-01-4 1
%E;%I%g%é Alzoim) Coal tar pitch volatiles 65996-93-2
38Y s Chromite ore processing 7440-47-3 H 1
3=t ofd Zinc chromates 13530-65-9
o-22fl A o-Tolidine and its salts 119-93-7 H 2
UDHL[HZ Nickel sulfides 16812-54-7 1
D4 Y DAE(HUSY 2¥) Oil mist, mineral 5 I(4)
== o Grain dusts
g=g &2 Mineral dusts
H 2 Cotton dusts 15 I(1)
= Al Wood dusts 3
8Y B Welding fume
22 He Glass fiber dusts 65997-17-3 2
b Al Asbestos dusts 1332-21-4 1
L3
s
TH2|AM
71
MY
AR
™MQIM
oto|3 20t 5l 2ft|ut
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S

AdE = J7|&E (OEL ¥ ACL)

Recommendation of occupational exposure limits (2023-2024)

1.

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

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

the OEL value.
*  Occupational Exposure Limit-Ceiling; exposure concentration must be kept
below this level.
** . The mass concentration of respirable particulate matter is calculated using
collection efficiency R (dae) as in Table I-3.
Fibers longer than 5 gm and with an aspect ratio equal to or greater
than 3:1 as determined by the membrane filter method at 400 x
magnification phase contrast illumination.
¢ . Substance whose OEL is set based on non-caninogenic health effects: see III.
# . Precaution should be taken for exposure lower than the OEL-M or OEL-B.
As for reproductive toxicity, it is generally known that there is a sensitive
period, during pregnancy for example, and such effects of this substance
have been identified.
1t : Provisional.
a: Exposure concentration should be kept below a detectable limit though OEL is set at 2.5
ppm provisionally.
b: OEL for gasoline is 300 mg/n’, and an average molecular weight is assumed
to be 72.5 for conversion to ppm unit.
c: Not applicable to women of child bearing potential.

seolesk

A s sofeInt o ACL GEC I8 | yory | B | 7Y
ASAY B (Y2 @2 B7) ppm | my/m | BF | 7T g [me| 9=

8006-61-9 7t&El (Gasoline) 100b 300b 2B ‘85
111-30-8 ZREELYBIE (Glutaraldehyde) 0.03* 1 1 ‘06
91-59-8 B -LtE&oI (3 -Naphthylamine)
55-63-0 LIE2ZZMEZ! (Nitroglycerin) 0.05* 046" S '86
75-52-5 LIERHEF (Nitromethane)
98-95-3 LIEZHA (Nitrobenzene) 1 5 S 2B '88
100-01-6 p-LIEZorH2! (p-Nitroaniline) - 3 S '95
100-00-5 p-LIEZZZ2#H (p-Nitrochlorobenzene) 0.6 mo/m 0.1 064 S '89
25321-14-6 CILIEZE2A (Dinitrotoluene)
121-69-7 NN-C[HEoHL2 (N N-Dimethylaniline) 5 25 S '93
60-11-7 p-CIHELH|L ORI (p-Dimethylaminoazobenzene)
127-19-5 NN-CIHZoMIEOHIE (NN-Dimethylacetamide) 10 36 S 2B ‘90
68-12-2 CIHEZ20t0|E (Dimethylformamide) 10 ppm 10 30 S 2A 74
60-29-7 Cloj&! o2 (Diethyl ether) 400 ppm 400 1200 (97)
111-40-0 Clo=i=IER|oI (Diethylenetriamine)
123-91-1 14-C|=2F (1,4-Dioxane) 10 ppm 1 36 S 2B 15
108-83-8 Cloj2ReHE (Diisobutylketone)
75-09-2 CIZ220%t (Dichloromethane) 50 ppm 1‘88* 31173* S 2A 99
95-50-1 o-CIZ2 24 (o-Dichlorobenzene) 25 ppm 25 150 ‘94
106-46-7 (&D)P-CIZZ2HIH™ (P-Dichlorobenzene) 10 60 2B '98
107-06-2 1,2-CI2220]Et (1,2-Dichloroethane) 10 ppm 10 40 2B ‘84
540-59-0
(se/m)—Z(cis), 1,2-CIZ220j|€l (1,2-Dichloroethylene) 150 ppm 150 590 '70
-5(trans)
78-87-5 1,2-Ci22 2021 (1 2-Dichloropropane) 1 46 1 2 13

24 |
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OB|OIA} THAI OEL [ Uy ™
CAS No nony s B ) ACL o | oo g4 |H¥Y o 1z ae
= o=
/5-43-4 ési%ﬁ;gfslﬁﬂmethane)
123-31-9 p-CIO|ESAIHA (p-dihydroxybenzene)
569-61-9 OFHE (Magenta)
67-56-1 HEFE (Methanol) 200 ppm 200 260 S '63
109-86-4 2-HIEA0l|EH2 (2-Methoxyethanol) 0.1 ppm 0.1 0.31 S ‘09
110-49-6 3;215{!?“% OMMIEICIE (2-Methoxyethyl 01 048 S ‘09
591-78-6 HE n-2E& AE (Methyl n-butyl ketone) 5 ppm 5 20 S '84
110-43-0 tiE n-ofd #HE (Methyl n-amyl ketone)
78-93-3 HiE ofe HE (Methyl ethyl ketone) 200 ppm 200 590 ‘64
108-10-1 HiE! oj2RE AHE (Methyl isobutyl ketone) 20 ppm 50 205 2B ‘84
74-87-3 HE 22210l (Methyl chloride) 50 100 ‘84
71-55-6 oig! 222X 2 (Methyl chloroform) 200ppm 200 1090 74
El3l HIA(TY|L! O|AA|OHAO|E ,
101-68-8 " EEI\/l\_etFlﬁ(erileE big(pklerrjyll |is<))cya|'1ate)) } 005 1 %3
_HIEI HIN(D-=2 oflz| 3 \
101-14-4 41?4,%’|?A/|\_ethlﬁ(ezneegsﬁ(Zt?hl_Ig)roani|ine)) 0.005 mg/m ) 0.005 S| 2 12
_HIEINZ 2GIA:
>83-60-8 ?o 111I\ll\EétlhEylﬁcy}Igﬁexanone)
(811) Methylcyclohexanone 50 ppm 50 230 S '87
25639-42-3 HENZ29AE (Methylcyclohexanol) 50 ppm 50 230 '80
108-31-6 24 2k (Maleic anhydride) 812* 8; 2121 (15
85-44-9 R4 OEME (Phthalic anhydride) 033" 2% 1 '98
_Reference value corresponding to an
individual excess lifetime risk of cancer
individual
. excess, Referenc Method, of year of
71-43-2 #IM (Benzene) 1 ppm hfoeftlg;:l%crésrk e value estimation estimation
B Average o
10 1 ppm relative Tisk 97,19)
mode!
10-4 0.1 ppm
92-87-5 HIRICH 91 7 A (Benzidine and its salts)
106-99-0 1,3-2EfC|oll (1,3-Butadiene)
71-36-3 n-HEL2 (n-Butanol) 25 ppm 50* 150* S ‘87
78-92-2 2-2Er2 (2-Butanol) 100 ppm 100 300 '87
20* 97* S 17
111-76-2 2-SENOJELZ (2-Butoxyethanol) 25ppm * Occupational Exposure Limit-Ceiling: exposure
concentration must be kept below with level.
112-07-2 2-2EA0[E! OMMEfIO|E(2-Butoxyethyl acetate)
106-94-5 1-E2RIT2T (1-Bromopropane) 05 25 2B 12
75-26-3 2-824 2T (2-Bromopropane) 05 25 S 2B 21
74-83-9 BEY K& (Methyl bromide) 1 ppm 1 389 S ‘03
HIA(Z E| HzZ (bi
547-88-1 eltﬂ((;)ﬁiuﬂa) o2 (bis(Chloromethyl)
56-23-5 AEDIEM (Carbon tetrachloride) 5 ppm 5 31 S 2B 91
8052-41-3 AECIE SHIE (Stoddard solvent)
100-42-5 AEH (Styrene) 20 ppm 10 426 | S |28 22
108-94-1 AMZ2%AH= (Cyclohexanone) 20 ppm 25 100 '70
108-93-0 NZ2%Ls (Cyclohexanol) 25 ppm 25 102 70
110-82-7 ANZ2%2t (Cyclohexane) 150 520 '70
110-83-8 AZ29l (Cyclohexene)
ofulzl Ol 7 =Xk it ; ,
67-53-3 h[)?n?)loxgu_ess)_‘ il (Aniline and its 1 38 S 1 88
75-05-8 OIMELIEZ (Acetonitrile)
67-64-1 OIMIE (Acetone) 500 ppm 200 475 ‘72
75-07-0 OIMELHISIE (Acetaldehyde) 10" 18 2B 21
492-80-8 or2tdl (Auramine)
107-13-1 of3=ZLIEY (Acrylonitrile) 2 ppm 2 43 S 2Ay '88
79-06-1 orF2otd|E (Acrylamide) 0.1 mg/m® - 0.1 S 2A 2 ‘04
FRUfQINTE TR, HEo| T2 LRl 2ol LETIE H2lH | 25
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EH5 e AsNA B (LE A2 BI) AL opm | nerm | B4 | F20 g [me| HE
110-80-5 2-0f| EA0fER2 (2-Ethoxyethanol) 5 ppm 5 18 S '85

e 2-Of| EAI0f S OIMIE[OIE (2-Ethoxyethyl :
111-15-9 acetate) = 5 ppm 5 27 S 85
100-41-4 Oj|&! &8I (Ethyl benzene) 20ppm 20 87 S 2B 20
140-88-5 o2 ol=Z0|E (Ethyl acrylate)

107-21-1 oflEl#ll 2212 (Ethylene glycol)

06 o2l 22|12 CILIEZOIE (Ethylene glycol .
628-96-6 dlnaltrate) 0.05 ppm 0.05 0.31 S 86
107-07-3 ofglal 2223|=21 (Ethylene chlorohydrin)

151-56-4 oj|Elzholgl (Ethyleneimine) 0.05 ppm 0.05 0.09 S 2B 18
2,3-0|BA-1-22TH2
556-52-5 (2,3-Epoxy-1-propanol)
106-89-8 ofmZ22|=2! (Epichlorohydrin)
42% BN
gif’%&?:g FaHIHY (Polychlorobiphenyls) 001 mg/r?
11097-69-1
74-88-4 22L%} HE (Methyl iodide) 2ppm
78-83-1 O|AREl 2TFEZ (Isobutyl alcohol) 50 ppm 50 150 '87
123-92-2 oj40kL ONEIOIE (Isoamyl acetate) 50 ppm o | 222, '08
123-51-3 ojaot 2FE (Isoamyl alcohol) 100 ppm 100 360 '66
67-63-0 ojam=zd UAE (Isopropyl alcohol) 200 ppm 400" 980* ‘87
75-15-0 OZDIEI (Carbon disulfide) T ppm 1 313 S 15
8007-45-2 ZEt2 (Coal tar) mv%lgrsrlﬂfg/um
1319-77-3
(mixture),
95-48-7(ortho) 3HZ (Cresol) 5 ppm 5 22 S '86
08-39-4(meta)
106-44-5(para)
1330-20-7
(mixed),
95-47-6(ortho) 3l (Xylene) 50 ppm 50 217 ‘01
8-38-3(meta),
106-42-3(para)
107-30-2 2220 HE! o2 (Chloromethyl methyl ether) - - 2A '92
108-90-7 ZZ 28 (Chlorobenzene) 10 ppm 10 46 ‘93
8006-64-2 B8R (Turpentine) 50 280 1 91
112 2-HEZIZ 220 %t '
79-34-5 (1,1,2,2—TetrEach|oroethane) ! ppm ! 6.3 S ’B 84
109-99-9 BIEaf|=2 22t (Tetrahydrofuran) 50 ppm 50 148 S 2B S| 15
108-88-3 E2l (Toluene) 20 ppm 50 188 S (13)
584-84-9 EFA-24-C[OIAAPHOIE (Tolune-24-Diisocyanate)
E290-2,6-LI0I2A[OH0[E
91-08-7 (Toluen-2 6-diisocyanate)
() ERQACIOIRAOHA[O|E 0.005 0035 )
(Tolune-Diisocyanate) 0.005 ppm 0.02* 0.14* B T2 92
67-66-3 E2IZ220Et (Trichloromethane) 3 ppm 3 147 S 2B '05
1)1,2-E2|22 20|t :
79-00-5 (1,1,2-Trichloroethane) 10 55 s (78)
79-01-6 E2IZ2202d (Trichloroethylene(TCE)) 10 ppm 25 135 Ty 1 '97
1. 123-E2|Z22O20H
96-18-4 (1,2,3—TriEch|oropropane)
127-18-4 WE220|La (Perchloroethylene) 25 ppm pending | pending | S 2B ‘72
108-95-2 I (Phenol) 5 19 S '78
87-86-5 HEIZ22MHl= (Pentachlorophenol) 0.5 mg/m’ - 05 S ('89)
50-00-0 EEUTO|E (Formaldehyde) 01 ppm o | Yi 28 [ 21| 07
57-57-8 B -D2M|QEE (8 -Propiolactone) 05 ppm
91-15-6 o-IEIZCILIEE (o-Phthalodinitrile) 0.01 mg/m® 0.01 S ‘09
110-86-1 Ij2|2l (Pyridine)
822-06-0 HAHERH COMPIHPIE (Hexamethylene diisocyanate) 0.005 0.034 1 ‘95
110-54-3 n-22k (n-Hexane) 40 ppm 40 140 S ‘85
142-82-5 n-¢Et (n-Heptane) 200 820 ‘88




osfoIn} oAl OEL = uat b
CAS No sy T (e g2 57D Act opm | m/m g2 |¥2e oo BE
77-78-1 gt CiHiE (Dimethyl sulfate) 0.1 ppm 0.1 052 S | 2Aw '80
302-01-2 sl=2hy (Hydrazine) 01 O3 | s | 2 1| o8
I e |72l (Coppente. ninE, B)
-9)- Lt gl o =2 s | 1
gjg% ?2Pb1 Ct.on,;polu rgsl)ﬂtg.g (Lead and its inorganic 005 o/t _ 003 B 6
7440-02-0 t(?g&lnd—glg@% (Nickel and its inorganic 01 no/nt _ 00%1 B 1
13463-39-3 LIAFt2 YD) (Nickel carbonyl) 0.001 mg/m 0.001 0.007 '66
-06- oL ol 7 8 o] J==|
;jg\gg ??\/\nS (cf)\/\ingan_es_glagrtdu?ts inorganic compounds) 02 mo/m 01 21
78-00-2 MALE (Tetraalkyl lead) 0.075 S '65
; de)(2n © A5
1314-13-2 Aot (Zine oxide)(2Y, B) (SEN)
1309-37-1 ARPE (Iron oxide)(E7 8)
1327-53-3 AR (Arsenic trioxide)
Gty |compoundsy T ey and s 0025 o/ | - | 0025 %
7440-36-0 Q|2 9 1 9RE (Antimony and its compounds)] 0.1 mg/ - 0.1 (13)
7429-90-5 %frr?pléur%ﬂj SFAE(Aluminum and its
1314-62-1 BHILIE (Vanadium pentoxide)(27, &) 0.03 mg/m’ - 0.05 2B ‘03
7533-56-2 2L 9l QQLYE (lodine and iodides) 0.1 1 2| 68
7440-74-6 QE %W I BRIE (Indium and its compounds) 2A 07
7440-31-5 2 gl 7 F73R4E (Tin and its compounds)
7440-67-7 Zf?n%%u%l:lsl) YRIZ (Zirconium and its
7440-48-4 THE (Cobalt)(27, 8) 0.02mg/m’* - 0.05 2B 1 1 ‘92
- - Z 4 7 3 i |
gﬁi%lﬂcf ciocﬁwp%ﬁdfgug (Chromium and its 005 g/t 5 1 '89
7440-33-7 ?o?n%o%ndjs)ﬂg% (Tungsten and its
108-24-7 24 2 (Acetic anhydride) 5* 21* '90
7664-39-3 2922 (Hydrogen fluoride) 05 ppm 3* 257 S (20)
143-33-9 AlRKSH LIEE (Sodium cyanide) 3 mg/m’ - 5% S ‘01
151-50-8 Aokt UE (Potassium cyanide) 3 mg/n? - 5* S 01
7647-01-0 @R (Hydrogen chloride) 2* 30* 14
7697-37-2 Ak (Nitric acid) 2 52 ‘82
76-03-9 E2IZ220MEQ (Trichloroacetic acid)
7664-93-9 AL (Sulfuric acid) - 1 ‘00
7782-41-4 £2 (Fluorine)
7726-95-6 HE (Bromine) 0.1 0.65 64
75-21-8 AHeofeil (Ethylene oxide) 1 ppm 1 18 Ty 2| '90
7784-42-1 ALAD HIA (Arsine) 0.1* 0.32* ‘22
74-90-8 AlQISH 24 (Hydrogen cyanide) 3 ppm 5 55 S ‘90
7782-50-5 &2 (Chlorine) 05 ppm 05* 1.5 ‘99
10028-15-6 2Z (ozone) 0.1 0.2 '63
10102-44-0 OpBHA (Nitrogen dioxide) pending 61
7446-09-5 ojtarg (Sulfur dioxide) pending 61
10102-43-9 UMBPUA (Nitric oxide)
630-08-0 UABLEL (Carbon monoxide) 50 57 il
75-44-5 A '{1 (Phosgene) 0.1 04 '69
7803-51-2 AT (Phosphine) 0.3* 042~ '98
7783-06-4 gota (Hydrogen sulfide) 1 ppm 5 7 ‘01
134-32-7 a -LHEEORI Bl 7 A (¢ -naphthylamine and its salts)
119-90-4 ClofLAIE) 88 O & (Dianisidine and its salts)
91-94-1 ;Illat?\_ 5! 8¢ 3 & (Dichlorobenzidine and its

FROIAIANE TUYol, Tl [HE =Uiel el =&7IF g2’ | 27
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CAS No Aeny B (Y2 B2 B7) ACL opm | mym | 84 | ¥R G mm| Y=
7440-41-7 HZE 3 I IRHE (Beryllium and its . .
AL[T : Be compounds) = 0001 mo/m ) 0002 W12 e
98-07-7 HIZEZ|2220|E (Benzotrichloride) 0.05 ppm
Reference value corresponding to an
individual excess lifetime risk of cancer
individual
HIA Ol O gypRe lif etxcess_ k Refelrence Aé‘settrm%%o%f egte'%ratocfm
_38- oo LTI @ ifetime ris value imati imati
rsenic and its inorganic compounds : of cancer
7440-38-2 (Arseni d its inorgani pounds) 0.003 mg/ m 3
07 |3 g A oo
10 03 pg/m
_Reference value corresponding to an
individual excess lifetime risk of cancer
individual
_excess  |Reference| Method of ear of
75-01-4 AL (Vinyl Chloride) 2 ppm ||geft|g%crésrk value estimation | eStimation
- Average relative '
10° 1.5ppm i model 17
10 0.15ppm
_o3_ SEIE0A| PES(ZIA MZE E= F5UR)
65996-93-2 (Coal tar pitch volatiles)
7440-47-3 38 7t5 (Chromite ore processing)
13530-65-9 FE4 Ot (Zinc chromates)
119-93-7 o-E2|t! 9 1 H(o-Tolidine and its salts)
16812-54-7 ABIL[AE (Nickel sulfides)
o2t QQl OIAE(ZHZA QO il mi ,
CnH2n+2(n216) n'L”:I]leEra%E |——(o§o 9_3) (Oll mist, _ 3 14” 77
Reference value corresponding to an
individual excess lifetime risk of cancer
individual
_excess.  |Reference| Method of year of
MO 2% 5 um okl Mgz ||feft|me risk value estimation estimation
1332-21-4 MH 271 (Asbestos dusts) ISt mg of cancer
) 102 0.15 Ave.ralge relative '00
fibers/ml risk” model
4 0.015
10 fibers/ml
28 | ZERFHYTICE ARAE M3H QIR HUL




6. O]+ OSHA =% 7|&¥® (PEL)

1910.1000 Table Z-1

Footnote(1) The PELs are 8-hour TWAs unless otherwise noted: a (C) designation denotes
a ceiling limit. They are to be determined from breathing-zone air samples.

Footnote(a) Parts of vapor or gas per million parts of contaminated air by volume at 25
degrees C and 760 torr,

Footnote(b) Milligrams of substance per cubic meter of air. When entry is in this column
only, the value is exact: when listed with a ppm entry, it is approximate.

Footnote(c) The CAS number is for information only. Enforcement is based on the
substance name. For an entry covering more than one metal compound
measured as the metal, the CAS number for the metal is given - not CAS
numbers for the individual compounds.

Footnote(d) The final benzene standard in 1910.1028 applies to all occupational exposures
to benzene except in some circumstances the distribution and sale of fuels,
sealed containers and pipelines, coke production, oil and gas drilling and
production, natural gas processing, and the percentage exclusion for liquid
mixtures; for the excepted subsegments, the benzene limits in Table Z-2 apply.
See 1910.1028 for specific circumstances.

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

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

Footnote(2) See Table Z-2.

Footnote(3) See Table Z-3

Footnote(4) Varies with compound.

Footnote(5) See Table Z-2 for the exposure limits for any operations or sectors where
the exposure limits in 1910.1026 are stayed or are otherwise not in effect.

1910.1000 TABLE Z-2

Footnote(a) This standard applies to the industry segments exempt from the 1 ppm 8-hour
TWA and 5 ppm STEL of the benzene standard at 1910.1028.

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

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

[62 FR 42018, August 4, 1997] as amended [82 FR 2735, January 9, 2017]
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TABLE Z-3 Mineral Dusts

Substance mppcf? mg/ m’
Silica:
Crystalline . .
Quartz (Respirable) . . .. ... ... .. .. %Si022+5_f? /;?O;giém
30 mg/m’
Quartz (Total Dust) . ... .......... | ... . ... %Si0+2
CristobalitelUse 4 the value calculated from the count or
mass formulae for quartz.
TridymitelUse % the value calculated from the formulae for
quartz.
Amorphous, including natural diatomaceous earth 20 %S?OOZM
Silicates  (less than 1% crystalline silica):
Mica ... ... 20
Soapstone . ... ... 20
Talc (not containing asbestos) . ... ... .. 20°
Talc (containing asbestos) Use asbestos limit
Tremolite, asbestiform (see 29 CFR 1910.1001)
Portland cement . . . 50
Graphite (Natural) ... ... .. .. .. .. .. .. 15
Coal Dust:
Respirable fraction less than 5%SiO,.... | ... ..., 2.4 mg/m*
Respirable fraction greater than 5%Si0... | ... ... M
%Si0;+2
Inert or Nuisance Dust:
Respirable fraction ... ......... ..., 15 5 mg/m’
Total dust .. ................... 50 15 mg/m’

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

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

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

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

d Al inert or nuisance dusts, whether mineral, inorganic, or organic, not listed specifically by
substance name are covered by this limit, which is the same as the Particulates Not Otherwise
Regulated (PNOR) limit in Table Z-1.

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

Aerodynamic diameter (unit density sphere) Percent passing selector
2 90
25 75
35 50
50 . 25
10 . 0

The measurements under this note refer to the use of an AEC (now NRC) instrument. The
respirable fraction of coal dust is determined with an MRE: the figure corresponding to that
of 24 mg/m* in the table for coal dust is 45 mg/m’,

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

[58 FR 35340, June 30, 1993; 58 FR 40191, July 27, 1993, as amended at 61 FR 56831, Nov. 4,
1996; 62 FR 1600, Jan. 10, 1997 62 FR 42018, Aug. 4,1997: 81 FR 16861, March 25, 2016: 81
FR 60272-60273, September 1, 2016]
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1910 Subpart Z - Toxicand Hazardous Substances

Table Z-1 Table Z-2 1910.1003
CAS 8-hour TWA acceptable maximum =
ASNTET| (unless otherwise noted)| gijn | 8MZH | acceptable peak? 2B
(OSHA PEL E7|) TWA celling = ST LA
ppm(a)(1) | mym(3)(b)(1) s 2712t
7H&2! (Gasoline) 8006-61-9 - -
=SEEYYP|E e B ~
(EGlutaraEIdehyde) 111-30-8
B -LrEgol _co. _ _ o
B —Na;hthylamine) 91-59-8
LIE2Z2IMZ! (Nitroglycerin) 55-63-0 (©)0.2 (C)2 X
LIEZHEF (Nitromethane) 75-52-5 100 250
LIE2#HH (Nitrobenzene) 98-95-3 1 5 X
p-LIEZOI2! (p-Nitroaniline) | 100-01-6 1 6 X
p-LIEZZZ 2 _00-
(p-Nitrochlorobenzene) 100-00-5 1 X
CILIERE2M (Dinitrotoluene) | 25321-14-6 15 X
N,N-C|g{Ziorde! _fo.
(NN-Dimethylaniline) 121-69-7 5 25 X
p-E|HIZ0t0] L ORI
(p-Dimethylaminoazobenzene | 60-11-7 - - o
)
N,N-C|H{I =IOt EOtI|= 10
(N,N—DimEethylacetamide) 127-19-5 10 35 X
C|HEEE0m|E 12-
(DimEethyIformamide) 68-12-2 10 30 X
Clof ofef2 Yy
(Diethyl ether) 60-29-7 400 1200
ClofiRIER|OLR _40- _ -
(Diethylenetriamine) 111-40-0
1,4-CI184H (1.4-Dioxane) 123-91-1 100 360 X
CIO|AREHE e
(Diisobutylketone) 108-83-8 50 290
NEEE _no-
(Dichloromethane) 75-03-2 )
o-CIZZ 28 _co-
(o-Dichlorobenzene) 95-50-1 (€)50 (€)300
12-CIZ220j[E 06 .
(1,2-Dichloroethane) 107-06-2 50 ppm- | 100 ppm- | 200 ppm| 5 mir i ay 3 hrs
1,2-CI22 202 _co.
(1,Z—DiEch|orertherne) >40-59-0 200 /90
12-C|2z2m2nt o
(1,2—DiEch|oropropane) 78-87-5 /5 350
CIEZ2SRQ2HE 43
(DiEchIoromonoﬂuoromethane) 75-43-4 1000 4200
-CIS|EZAI -31-
(p-dihydroxybenzene) 123-31-3 2
OpIEr (Magenta) 569-61-9 - -
HEFS (Methanol) 67-56-1 200 260
2-HIEA0fEHS _ap.
(2-Methoxyethanol) 109-86-4 25 80 X
2-HIEAY OfMEJOE _40-
(Z—Methofyethyl acetate) 110-49-6 25 120 X
o n-24 HE _7a_
(Methyl n-butyl ketone) 591-78-6 100 410
HiE n-oty #HE _43-
(I\/\Eethyl nE—amyl ketone) 110-43-0 100 465
HiE o HE _93.
(I\/\EethylE ethyl ketone) 78-93-3 200 590
og ojaRE HE 10
(Methyl isobutyl ketone) 108-10-1 100 410
oI BEIOIS (Methyl 74-87-3 ) 100 pom | 200 ppm | 300 ppm| 5 mis iy 3hs
ol 22212 (Methyl e
ch%roform) 71-55-6 350 1900
HIZ! B2 O|2AOHH[OIE)
(Methylene bis(phenyl 101-68-8 (©)0.02 (©)0.2
isocyanate))
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1910 Subpart Z - Toxicand Hazardous Substances

(2,3-Epoxy-1-propanol)

Table Z-1 Table z-2 1910.1003
CAS 8-hour TWA acceptable maximum
AERHET| (unless otherwise noted)| gijn | 8MZH | acceptable peak?) 133
(OSHA PEL E7I) TWA celling HiotgIx1))
ppm(a)(1) | my/m(3)(b)1) L1 A7+
44 -HE HIA(2-3220142)
(44'-Methylene 101-14-4 - -
bis(2-chloroaniline))
o ~HEAS2%AL=(0 -Methylc 60~
yclohexanone) 583-60-8 100 460 X
HIEN S 2HA s _4)-
(Methylcyclohexanol) 25639-42-3 100 470
24 L2fpt (Maleic anhydride) | 108-31-6 0.25 1
24 OEMKPhthalic anhydride)| 85-44-9 2 12
#HH (Benzene) 71-43-2 10 ppm | 25 ppm | 50 ppm| 10 minutes
#IRIE 81 7 A (Benzidine and o7 ~ ~
its salts) 92-87-5 o
1,3-EEIC|o (1.3-butadiene) 106-99-0 1, 5(STEL)
n-2&H2(n-Butanol) 71-36-3 100 300
2-52Ek2(2-Butanol) 78-92-2 150 450
2-RENOELS 76
(2-Butoxyethanol) 111-76-2 >0 240 X
2-SEN|0f[E OFME|O|E 07 _ _
(2—Buto><?/ethy| acetate) 112-07-2
1-8Rpoznt oA ) )
(1-Bromopropane) 106-94-5
2-22pHRn e ) )
(2-Bromopropane) 75-26-3
BEo Hg 23
(Methyl bromide) 74-83-9 | (R0 (@0 | X
HIA(Z22MHE) oE|2 e
(bis(ChIoromEethyl) ether >42-88-1 °
AHRIERY (Carbon .
tetrachlori(de) 56-23-5 (2) 10 pom | 25 ppm | 200 ppom | 5mn inay 3 hrs
AELIE £¥IE (Stoddard e
solvent) 8052-41-3 500 2900
2E[E (Styrene) 100-42-5 (2) 100 ppm | 200 ppm | 600 pom | 5mis inay 3 hs
NZ2%A= (Cyclohexanone) | 108-94-1 50 200
AZ22AtE (Cyclohexanol) 108-93-0 50 200
ANZ292t (Cyclohexane) 110-82-7 300 1050
A2l (Cyclohexene) 110-83-8 300 1015
opgdal 5l 1 FZA| ey
(Aniline and its homologues) 62-53-3 > 19 X
OMMIELIEZ (Acetonitrile) 75-05-8 40 70
OfMIE (Acetone) 67-64-1 1000 2400
OMIELHIBIE (Acetaldehyde) | 75-07-0 200 360
or2fql (Auramine) 492-80-8 - -
of3zi2LIES (Acrylonitrile) 107-13-1
Ot3UOt|E (Acrylamide) 79-06-1 03 X
2-0f| ZA0fEr2 _20-
(2-Ethoxyethanol) 110-80-5 200 740 X
2-0j|SA[Of & OFMIEIOIE e
(2—Ethoxyzthyl acetate) 111-15-9 100 540 X
OlE! &7l (Ethyl benzene) 100-41-4 100 435
o2} o= L0|E (Ethyl oa.
acrEylate) 140-88-5 25 100 X
ol Z2IE 21- - -
(EtEherﬁe glycol) 107-21-1
ofZdl Z2IZ CILIEZ0IE oA
(Eﬁ]yleﬁe glycol dinitrate) 628-96-6 (€02 (©1 X
ol S229|E2(Ethylene 7
chiaoroheydrin) 107-07-3 5 16 X
ofEkilofal (Ethyleneimine) 151-56-4 o
2,3-01ZA|-1-2 22 556-52-5 50 150




J— 1910 Subpart Z - Toxicand Hazardous Substances
The e Table Z-1 Table z-2 1910.1003
CAS 8-hour TWA acceptable maximum =
ASAYET| (unless otherwise noted)| gijn | 8MZH | acceptable peak?) 135
(OSHA PEL ®7]) N TWA | celling Ylotg D)
ppm(a)(1) | mg/m(3)(bX1) = A|CH77
ofmEZ2o|=2 a9
(Epichlorohydrin) 106-89-8 > 19 X
AL
(Polychlorobiphenyls) 53469-21-9 1 X
(42% E2)
FasmY
(Polychlorobiphenyls) 11097-69-1 05 X
(54% E2)
Q9cut ofEl (Methyl iodide) | 74-88-4 5 28 X
O|AHE! ATE (Isobutyl
a|coh§|) = 78-83-1 100 300
0|20t OfAEOIE (Isomyl o
acetatEe) 123-92-2 100 525
ojporl o3 (Isomyl eq
a|COh(§)E 123-51-3 100 360
oAmzL AAEZ (Isopropyl =y
alcohol) 67-63-0 400 980
O[2%tErA (Carbon disulfide) 75-15-0 (2) 20 ppm |30 ppm | 100 ppm|30 minutes,
2Ef2 (Coal tar) 8007-45-2
3Z (Cresol) 1319-77-3 5 22 X
32l (Xylene) 1330-20-7 100 435
SEZ0E K& ofH2 20 _ _
(Chloromethyl methyl ether) 107-30-2 ©
2228 (Chlorobenzene) 108-90-7 75 350
HIZHR (Turpentine oil) 8006-64-2 100 560
11.22-E|E2IZ2 2ojEt aa
(11,2,2-Tetrachloroethane) 79-34-5 > 35 X
BIE2R|IE2 Rt _qo-
(Tetrahydrofuran) 109-99-9 200 590
E2% (Toluene) 108-88-3 (2) 200 ppm {300 ppm | 500ppm | 10 minutes
E21-2,4-C[0|2A[OfH[0|E e
(Tolune-2,4-diisocyanate) 584-84-9 (€)0.02 (€014
=2%-2,6-C[0|2AOfH[0|E ey _ _
(Toluene-2 6-diisocyanate) 91-08-7
Eg|Z220Et e
(Trithloromethane) 67-66-3 (€)50 (€)240
11,2-E2|2220fE .
(1,1,2—Tri§hloroethane) 79-00-5 10 45 X
Eg|ZZ 202 _01- 75 i
(TrithloroetEhylene(TCE)) 79-01-6 (2) 100 ppm | 200 ppm | 300 ppm | Smisinay 2l
123-E2|2RR202M o
(1,2,3-Trichloropropane) %6-18-4 50 300
S 2 20f|& 19 o
(Perchloroethylene) 127-18-4 (2) 100 ppm | 200 ppm | 300 ppm | 5miw inay 3 s
I (Phenol) 108-95-2 5 19 X
HErZ 2 2= Q6
(PenEtachlorophenol) 87-86-5 05 X
Z2AGS|E (Formaldehyde) 50-00-0
p -H2I|QatE o
(B -Propiolactone) >/-57-8 ©
12|l (Pyridine) 110-86-1 5 15
ARSI CIOJ2AA[OO01E
(Hexamethylene 822-06-0 - -
diisocyanate)
n-t (n-Hexane) 110-54-3 500 1800
n-gEt (n-Heptane) 142-82-5 500 2000
gt iR (Dimethyl sulfate) 77-78-1 1 5 X
S|E2FY (Hydrazine) 302-01-2 1 13 X
22| (Copper)(27Y, DIAE, B) 7440-50-8 1
2| (Coppe Fume (as Cu)r) | 7440-50-8 0.1

1) above the acceptable ceiling

concentration the acceptable ceiling concentration for an 8-hr shift

TROHAIAME TUHOH; Tl LE =Ll FHO

LE7IE SRR |
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1910 Subpart Z - Toxicand Hazardous Substances

Table Z-1 Table z-2 1910.1003
CAS 8-hour TWA acceptable maximum
ASAYET| (unless otherwise noted)| gijn | 8MZH | acceptable peak? 135
(OSHA PEL #7I) TWA celling HiIEA2)
ppm(a)(1) | mg/m(3)(bX1) = Z|ch7(ZE
5l 0 RIRIRYE
(Lead and its inorganic 7439-92-1
compounds)
LIE oL 0 27|0iE
(Nickel and its inorganic 7440-02-0 1
compounds)
LIt 0 oiorE
(Nickel, soluble compounds 7440-02-0 1
(as Ni)
LI 7t2H5 (Nickel carbonyl) | 13463-39-3 0.001 0.007
P9 O RRRtE
(Manganese and its inorganic| 7439-96-5 (05
compounds)
painl iyl o
(7\/\anganese fume (as Mn) 7439-96-5 (©5
MNAZLLE (Tetraalkyl lead) 78-00-2 0.075 X
é%;ﬁ’g'cﬂ (Tetramethy! lead (as 75741 0075 X
Aot (Zinc oxide)(B7h, B) | 1314-13-2 5
ArjorA(27) (Respirable a
fraction) 1314-13-2 >
AjorA(27) (Total dust) 1314-13-2 15
AP (Iron oxide)(27, 8) 1309-37-1 10
AASIHIA (Arsenic trioxide) 1327-53-3 - -
S22 9 0 BE
(Mercury and its 7439-97-6 (2) o1my/m
compounds)
224 1 31 (Mercury 07 s
(vapor) (as Hg) 7439-97-6 (2) 1 m/m
Sedh 1 oiots
(Mercury (organo) alkyl 7439-97-6 (2) Qo1 my/m’| 004 my/m’
compounds (as Hg)
QE|Z % 1 BietE
(Antimony and its 7440-36-0 05
compounds)
u20jg % 2 2UF
(Aluminum and its 7429-90-5 15
compounds)
UZ0jEat I ANUE
(Aluminum Metal (as Al) 7429-90-5 5
Respirable fraction)
QNIDHILEE -62-
(Vanadium pentoxide(27!, 8) 1314-62-1 (€05
QUBHILIE(ET 3 §) -62-
(Vanadium Fume (as V,0s) 1314-62-1 (€01
QL 9 QREIIZ(lodine and e
iodidesﬁ) 7553-56-2 (©)0.1 (@)
o W 1 BAUS 74-
(IndiuTﬂ and its compounds) 7440-74-6
M ol 3 9IE(Tin and its o
comp%unds) 7440-31-5 2
M (Tin, organic o
compounds (as Sn) 7440-31-5 01
N23g S O 2YE
(Zirconium and its 7440-67-7 5
compounds)
tlEg 9 1 oiotE
(Cadmium and its 7440-43-9
compounds)
gt 2 s (Cadmivm | 9400.43.9 o1 i | 03 m/m'
lEgL 1 SKRYE (Cadmium a : i
dustd) 7440-43-9 02 my/m’ | Q6 my/m
FYE (Cobalt)(27, 8) 7440-48-4 01

34| ZEAHYNL AR
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1910 Subpart Z - Toxicand Hazardous Substances

Table Z-1 Table z-2 1910.1003
CAS 8-hour TWA acceptable maximum
ARAHET (unless otherwise noted)| gijn | 8MZH | acceptable peak?) 133
(OSHA PEL H7|) TWA celling iorazl?)
ppm(a)(1) | mg/m(3)(bX1) S Z|ch7(ZE
3= 91 3E
(Chromium and its 7440-47-3 1
compounds)
3E 1 912 (Chromic acid e
and chromates)e) 7440-47-3 1 7/77g/70/77?
3gA 1 =2 (Chromium (Il) e
compounds (as Cr) 7440-47-3 05
3 I 2 E (Chromium e
() compounds (as Cr) 7440-47-3 05
30 2 9t E (Chromium 7440-47-3
(V)
AR SO DRiE
(Tungsten and its 7440-33-7 - -
compounds)
24 & (Acetic anhydride) 108-24-7 5 20
E34A (Hydrogen fluoride) | 7664-39-3 (2) 3 ppm
AlQFRL LIEE (Sodium a2 _ _
cyanide) 143-33-9
AlRISH UE _co- _ _
(Potassium cyanide) 151-50-8
@otLA (Hydrogen chloride) | 7647-01-0 Q5 Q7
Ak (Nitric acid) 7697-37-2 2 5
E2|ZZ2OMENt _03- _ _
(Trithloroacetic acid) 76-03-9
2tk (Sulfuric acid) 7664-93-9 1
22 (Fluorine) 7782-41-4 0.1 0.2
HE (Bromine) 7726-95-6 0.1 0.7
AFRLof|ElE (Ethylene oxide) 75-21-8
AL HIZ (Arsine) 7784-42-1 0.05 02
AlRKE 24 (Hydrogen oL
Cyanide) 74-90-8 10 il X
@2 (Chlorine) 7782-50-5 Q) 1 Q3
2Z (ozone) 10028-15-6 0.1 02
opptapdA (Nitrogen dioxide) | 10102-44-0 Q5 Q)9
oAtk (Sulfur Dioxide) 7446-09-5 5 13
ArrepdAa (Nitrogen aa
nE”lonofide) 10102-43-9 25 30
UAHRIERY (Carbon Monoxide) | 630-08-0 50 55
22U (Phosgene) 75-44-5 0.1 04
ZAT (Phosphine) 7803-51-2 03 04
Zotan (Hydrogen sulfide) 7783-06-04 (2) 20 ppm | 50 ppm | 10 mins?)
a -LIEEOfDI 81 3 A
(a -naphthylamine and its 134-32-7 - - o
salts)
ClO[LIAIE! 81 3 H(Dianisidine 0N ~ ~
and its saTts) 113-30-4
CIS22HAICI 5l 7 &
(Dichlorobenzidine and its 91-94-1 - - o
salts)
HZE % I oeE
(Beryllium and its 7440-41-7 2w | Suwm | B3| 30 mivtes
compounds)
HIRE|ZZE[0|E 07 _ _
(Benzot?ichloride) 98-07-7
A 5O R7RRIE
(Arsenic and its inorganic 7440-38-2
compounds)
HI2 (Arsenic, organic Y
compounds (as As) 7440-38-2 05
@t (Vinyl chloride) 75-01-4
EEI20JA| 2|2E(Coal tar pitch o
volatiles) 65996-93-2
FRONQIARE HYOH, TR0l L2 ILQl FHO| =£7|% e’ | 35



1910 Subpart Z - Toxicand Hazardous Substances
[oAN HY
Table Z-1 Table Z-2 1910.1003
CAS 8-hour TWA acceptable maximum
ASA|AET| (unless otherwise noted)| gijn | 8MZH | acceptable peak? 138
(OSHA PEL #7I) TWA celling HiotaA2)
ppm(a)(1) | my/m(3)(b)X1) = A|CH7| 7t
3% 15 (Chromite ore 7 _ N
processir?g) 7440-47-3 245-18 H%
3ZQF OfA (Zinc chromates) | 13530-65-9 - -
o-=2|¢! 8 1 H(o-Tolidine . ) )
and its salts) 119-93-7
Coke oven emissions
SUDHL[AE (Nickel sulfide) 16812-54-7 - -
o4 @YU DAE(EEY 2%) 05
(Oil mist, mineral) ° 8012-95-1 5
25 27 (Grain dusts) 10
42 27 (Mineral dusts) TABLE Z-3 Mineral Dusts
H 27 (Cotton dusts) ZAAL 8) 1
M 27 (Wood dusts) - -9
84 8 (Welding fume) _ i
Q2| MQ (Glass fiber dusts) |65997-17-3 - - 10)
MH 271 (Asbestos dusts) 11 | 1332-21-4 | O.1fiber/cm® |1fiber/cm’ 12)
L2 OSHAQ| 28 HR7IZ(PEL) X&
L= - -
Lo
T2 [HAP TR |HAPTRR
7Y - _
7|t - _
AL N N
™Mo - -
oo|220t o 2fcjem; g

2) 4-Nitrobiphenyl, etc. 1910.1003

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

4) 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
(VD) standard, Sec. 1910.1026, is stayed or is otherwise not in effect.

7) 10 mins. once only if no other meas. exp. occurs.

8) 200 ug/ma(lint—free respirable cotton dust)(in yarn manufacturing and cotton washing operations)§
500 ug/m'(int-free respirable cotton dust )(in textile mill waste house operations or in yarn
manufacturing to dust from "lower grade washed cotton"); 750 ug/m’ (lint-free respirable cotton
dust)(in the textile processes known as slashing and weaving)

9) Hk XA gl FEAY EX HolEY 7E £4 7]Eo] A&

10) ¥ AA gl FEH 24 HolEY 7| £4 7Eo] &H&

11) A (Asbestos) includes chrysotile, amosite, crocidolite, tremolite asbestos, anthophyllite asbestos,

actinolite asbestos, and any of these minerals that have been chemically treated and/or altered.

12) 1 fiber/cm’ (excursion limit for 30 minutes as determined by the method prescribed in Appendix
A to this section, or by an equivalent method.)
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7. O]= NIOSH k< 7|&# (REL)
[NIOSH. NIOSH Pocket Guide to Chemical Hazards. 2018]

RUAR FY REL STEL o
CAS sA ERY

ARAAET|(NIOSH REL ¥E H7|) ppm | mg/m | ppm | mg/m | ST
UER Gasoline 8006-61-9 - - potential carcinogen
SRErEYHS|E Glutaraldehyde 111-30-8 c0z2 Cc 08
£ -LtEEopI B -Naphthylamine 91-59-8 - - potential carcinogen
LIEZ=S2ME! Nitroglycerin 55-63-0 01 skin
LIEZH|E Nitromethane 75-52-5
LIE2HIH Nitrobenzene 98-95-3 1 5 skin
p-LIEZOf2 p-Nitoroaniline 100-01-6 3 skin
p-LIEZZZ22HH p-Nitrochlorobenzene 100-00-5 potential carcinogen
CILIEZERA Dinitrotoluene 25321-14-6 15 skin | potential carcinogen
N,N-C|ofEorz! N,N-Dimethylaniline 121-69-7 5 25 10 50 skin
p-CIHIEot|OtxEIHl | p-Dimethylaminoazobenzene|  60-11-7 potential carcinogen
NN-CIHEOMEOHIE | NN-Dimethylacetamide 127-19-5 10 35 skin
C|Hglx2otn|= Dimethylformamide 68-12-2 10 30 skin
CloIE ofg= Diethyl ether 60-29-7
Cloj=izER|ofR! Diethylenetriamine 111-40-0 1 4 skin
14-CI20¢ 14-Dioxane 123-91-1 | C 1(30%) | C 36(308) potential carcinogen
CO|ARERHE Diisobutylketone 108-83-8 25 150
CI2220gt Dichloromethane 75-09-2 potential carcinogen
o-CIZZ 2 o-Dichlorobenzene 95-50-1 C 50 C 300
(MO)P-CIZ2 28 - 100-46-7
1,2-CIZ220EF 1,2-Dichloroethane 107-06-2 1 4 2 8 potential carcinogen
12-CizE20)ga 12-Dichloroethylene ?;‘85%?{%;3 200 | 790
12-CIZ22o20t 1,2-Dichloropropane 78-87-5 potential carcinogen
(22222 Q2MHE Dichloromonofluoromethane|  75-43-4 10 40
p-CIO[EZAEIA p-dihydroxybenzene 123-31-9 C 2(158)
OpIE} Magenta 569-61-9
HELS Methanol 67-56-1 200 260 250 325 skin
2-HIEA0Ek2 2-Methoxyethanol 109-86-4 0.1 03 skin
2-HISA0]&! OFMEOIE | 2-Methoxyethyl acetate 110-49-6 0.1 05 skin
HE n-28 #HE Methyl n-butyl ketone 591-78-6 1 4
HE n-oty AHE Methyl n-amyl ketone 110-43-0 100 465
e ol #HIE Methyl ethyl ketone 78-93-3 200 590 300 885
HE olARE HE Methyl isobutyl ketone 108-10-1 50 205 75 300
HE 2=efo|c Methy!l chloride 74-87-3 potential carcinogen
HE Z22IE Methyl chloroform 71-55-6 | C 330(158) | C 1900158
HERH BTl OPMPIHPE)| Methylene bis(phenyl isocyanate)]  101-68-8 0.005 005 | 0020(10%) | 0.2(10&)
A4-GERN BN2-S220[-2D) 44-Methylene bis(2-chloroaniine)]  101-14-4 0.003 skin | potential carcinogen
o -HEAZZANL= o -Methylcyclohexanone 583-60-8 50 230 75 345 | skin
HEANZEHA Methylcyclohexanol 25639-42-3 50 235
4 ARt Maleic anhydride 108-31-6 025 1
S DEM Phthalic anhydride 85-44-9 1 6
il Benzene 71-43-2 0.1 1 potential carcinogen
il Benzidine and its salts 92-87-5 potential carcinogen
1,3-2EtC[Ql 1,3-Butadiene 106-99-0 potential carcinogen
n-§Ek2 n-Butanol 71-36-3 C 50 C 150 skin
2-5Et2 2-Butanol 78-92-2 100 305 150 455
2-RENOELZ 2-Butylethanol 1M1-76-2 5 24 skin
2-2ENO||ES OMMIEO|E | 2-Butoxyethanol acetate | 112-07-2 5 33
1-BErozt 1-Bromopropane 106-94-5
2-BERozmt 2-Bromopropane 75-26-3
BEY HE Methyl bromide 74-83-9 potential carcinogen
HIA(ZZE0HE) o2 | bis(Chloromethyl) ether 542-88-1 potential carcinogen
Al 1e] LAY Carbon tetrachloride 56-23-5 2(60F) | 126(60&) potential carcinogen
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RoiAA FY

REL

STEL

i =1
ASAAET|(NIOSH REL ¥&2 E7|) CAS /m /m glg =88
27" o ppm ng/ m ppm mg/ m
AECIE SHIE Stoddard solvent 8052-41-3 350(15%2) C 180053
2B Styrene 100-42-5 50 215 100 425
NEZAA = Cyclohexanone 108-94-1 25 100 skin
NS 2N = Cyclohexanol 108-93-0 50 200 skin
NZZ2dnt Cyclohexane 110-82-7 300 1050
N2 Cyclohexene 110-83-8 300 1015
oredRl ol 71 FEA| Aniline and its homologues| 62-53-3 potential carcinogen
OfMELIEY Acetonitrile 75-05-8 20 34
OfMl = Acetone 67-64-1 250 590
OFMEYTS|= Acetaldehyde 75-07-0 potential carcinogen
oreefdl Auramine 492-80-8
orFzzLIE Acrylonitrile 107-13-1 1 C10 (58 skin | potential carcinogen
of3Fofi|E Acrylamide 79-06-1 003 skin | potential carcinogen
2-0| S0z 2-Ethoxyethanol 110-80-5 05 18 skin
2-OIZA0f & OIMIEOIE | 2-Ethoxyethyl acetate 111-15-9 05 2.7 skin
oflgt s Ethyl benzene 100-41-4 | 100 435 125 545
Ol&! or3Zo|E Ethyl acrylate 140-88-5 potential carcinogen
o =212 Ethylene glycol 107-21-1
o2&l 2212 CILIEZO|E| Ethylene glycol dinitrate 628-96-6 0.1 skin
ol SE2o|E Ethylene chlorohydrin 107-07-3 C1 C3 skin
Of|Ei2toal Ethyleneimine 151-56-4 potential carcinogen
2,3-0|BA-1-D20kg 2,3-Epoxy~-1-propanol 556-52-5 25 75
ojuZ229|E8! Epichlorohydrin 106-89-8 potential carcinogen
53469-21-9
AADHm Egyﬂﬁmﬁz éﬁﬁ ﬂgg 1(140290/;_%'9% 1 0.001 potential carcinogen
(54% @2
QLY HE Methyl iodide 74-83-4 2 10 skin | potential carcinogen
OIAREl ATFZ Isobutyl alcohol 78-83-1 50 150
0|20ty OAE||0|E Isoamy! acetate 123-92-2 100 525
o|2oty AIZ Isoamy! alcohol 123-51-3 100 360 125 450
AO2L AT Isopropyl alcohol 67-63-0 400 980 500 1225
O[2DIEIN Carbon disulfide 75-15-0 1 3 10 30 skin
ZEf2 Coal tar 8007-45-2 potential carcinogen
FYE Cresol 1(?]3( tZZe)?
o-IFHZE o-Cresol 95-48-7 23 10
m-3 & m-Cresol 108-39-4 23 10
p-J2Z p-Cresol 106-44-5 23 10
3 Xylene 13(%?;62(%_7
o-3 o-Xylene 95-47-6 100 435 150 655
m- 3403 m-Xylene 108-38-3 100 435 150 655
p-2A= p-Xylene 106-42-3 100 435 150 655
2220 HE ojel2 | Chloromethyl methyl ether| 107-30-2 potential carcinogen
S22 Chlorobenzene 108-90-7 d
Efl2i|gle Turpentine oil 8006-64-2 100 560
1122-HE2IZ220fEt | 112 2-Tetrachloroethane 79-34-5 1 7 skin | potentid carcnogen ¢
HE2fo|Ez 2t Tetrahydrofuran 109-99-9 200 590 250 735
=5 Toluene 108-88-3 100 375 150 560
E2U-2 4-COIAAOHO|E| Toluene-2,4-diisocyanate | 584-84-9 potential carcinogen
=FU1-2 6-L[OIRAOH0|E| Toluene-2,6-diisocyanate 91-08-7
E2|Z220Et Trichloromethane 67-66-3 2 (60&) | 978 (€08) potential carcinogen
11,2-E2|ZZ220|Et 1,1,2-Trichloroethane 79-00-5 10 45 skin | potential carcinogen ¢
Ez|Zz2ofg Trichloroethylene(TCE) 79-01-6 potential carcinogen ¢
12,3-E2| 222020t 1,2,3-Trichloropropane 96-18-4 10 60 skin | potential carcinogen
=2 20f 2l Perchloroethylene 127-18-4 potential carcinogen
H= Phenol 108-95-2 | 5CTHBE) | 19 CEUR) skin
HEIZ 2 2l Pentachlorophenol 87-86-5 05 skin




RUAR Y REL STEL oe
CAS sA £
ARAAET|(NIOSH REL ¥E H7|) ppm | mg/m | ppm | mg/m | ST
EEUGdIE Formaldehyde 50-00-0 |00t C QK153) potential carcinogen
B -ERO|Q2E B -Propiolactone 57-57-8 potential carcinogen
o-HEtRC|LEY o-Phthalodinitrile o2
m-ZEZC|LER m-Phthalodinitrile 626-17-5 5
mj2|gl Pyridine 110-86-1 5 15
GUNHIEIRI T|O|2AOHA0|E] Hexamethylene diisocyanate| 822-06-0 0.005 0.035 | CO00109) | C 0140105
n-giat n-Hexane 110-54-3 50 180
n-AEk n-Heptane 142-82-5 85 350 | C440158) | C 1800152
ot CiHE Dimethyl sulfate 77-78-1 0.1 05 skin | potential carcinogen
S|EEH Hydrazine 302-01-2 | C 003\ | C 004\ potential carcinogen
FE(RY, DAE, B) Copper 7440-50-8 1
Copper fume (as Cu) 1317-38-0 0.1
[ =il Lead and its inorganic Eye .
compounds 75-74-1 0075 skin
Tetraethyl lead (as Pb) 78-00-2 0075 skin
LA gl O 27|91t2 N:Etg ig?&iﬁ;ﬁ?;%ﬂg compounds, |- 7440-02-0 - 0.015 potential carcinogen
LA Ft2y Nickel carbonyl 13463-39-3 | 0,001 0.007 potential carcinogen
Manganese and its inorganic _0A-
compounds 7439-96-5 1 3
Manganese cyclopentadlenyl e .
a7k gl O 273t trica%)onyl (as M 12079-65-1 o1 skin
Manganese tetro><|de (as Mn)| 1317-35-7
Methy! cyclopentadienyl 12 .
manganese tricarbonyl (as Mn) 12108-13-3 02 skin
AT Tetraalkyl lead 78-00-2 0.075 skin
Zinc stearate 557-05-1 10totd), 15resp)
A HR| © 1 H - — 5(%@,(—15(%@ (e}
FOOLA( &R B Zinc oxide 1314-13-2 52 10(8)
Zinc chloride fume 7646-85-7 1 2
QIEIZ Ol 1 ot Antimony and its compounds| 7440-36-0 05
L20|5 % I 3RIE Aluminum and its compounds| 7429-90-5 1&(:3;(2?'
QURMLLIE(EY, 8) Vanadium pentoxide 1314-62-1 COM158)
Methyl iodide 74-88-4 2 10 skin | potential carcinogen
C o RorCye
995 5 2eSuE lodine and iodides 7553-56-2 | C 01 C1
QF ol 1 BRis Indium and its compounds)| 7440-74-6 0.1
M 0T opore Tin and its compounds 7440-31-5 2
B Tin(IV) oxide (as Sn) 18282-10-5 2
AN2TF O 3 RAE Zirconium and its compounds| 7440-67-7 5 10
Jco o Cadmium and its compounds| 7440-43-9 potential carcinogen
fEE % O 3R ; : :
Cadmium fume (as Cd) 1306-19-0 potential carcinogen
(el B) Cobalt 7440-48-4 0.05
' Cobalt hydrocarbonyl (as Co)| 16842-03-8 0.1
5z o 1 gors Chromium and its compounds| 7440-47-3 05
- 18540-29-9
YAHI Bl O ojorg Tungsten and its compounds| 7440-33-7 5 10
A Acetic anhydride 108-24-7 C5 20
ELTN Hydrogen fluoride 7664-39-3 | Yasd | %Sy’
Aokt LIER Sodium cyanide 143-33-9 | o) | C sc108)
Aok} 113 Potassium cyanide 151-50-8 | Gok) |C 5(102)
Fopan Hydrogen chloride 7647-01-0 Cc5 c7
Ay Nitric acid 7697-37-2 2 5 4 10
E2IZS22OMEN Trichloroacetic acid 76-03-9 1 7
o Sulfuric acid 7664-93-9 1
=22 Fluorine 7782-41-4 0.1 0.2
=) Bromine 7726-95-6 0.1 0.7 03 2
Aoy S Ethylene oxide 75-21-8 é%g_:f) <O'(1%T.§ 9 potential carcinogen
TROIQIANE Yo, Mol L2 Ll ol L57IF R’ | 39



RoiAA FY

STEL

CAS ox | wwd
ARAAET|(NIOSH REL ¥E H7|) ppm | mg/m | ppm | mg/m | ST
MRAYE HIA Arsine 7784-42-1 C(%%(;Z potential carcinogen
ARIRE A4 Hydrogen cyanide 74-90-8 47 5 skin
o Chlorine 7782-50-5 | G | (o
2F Ozone 10028-15-6 C0.1 0.2
S ALeI A Nitrogen dioxide 10102-44-0 1 18
oY Sulfur dioxide 7446-09-5 2 5 5 13
UMD Nitric oxide 10102-43-9 25 30
YrlfErR Carbon monoxide 630-08-0 C32500 C42029
A Phosgene 75-44-5 | 04,502 04,C08
oA Phosphine 7803-51-2 03 04 1 1
eI Hydrogen sulfide 7783-06-4 | CI0(108) | C 15(108)
a -LIEEOMI 81 1 A | ¢ -naphthylamine and its salts| 134-32-7 potential carcinogen
ClOfLIAIL) 58 0 A Dianisidine and its salts 119-90-4 potentia garcmogen
CIZ22HAIL 90 1 & | Dichlorobenzidine and its salts| ~ 91-94-1 potential carcinogen
HIZUE 9 O ois Beryllium and its compounds| 7440-41-7 potential carcinogen
HIZECR|ZZE[0|E Benzotrichloride 98-07-7
o o Arsenic and its inorganic C 0002 . '
B2 50 27] oftE compounds 7440-38-2 (152) potential carcinogen
HotH| Vinyl chloride 75-01-4 potential carcinogen
=1 kel =]
E(E:r,%]i\lﬂ,l‘“gtii Azoio Coal tar pitch volatiles 65996-93-2 0.1 potential carcinogen
IEY g Chromite ore processing | 7440-47-3 05 c
32t ofd Zinc chromates 13530-65-9
o-=[E 3 1 o-Tolidine and its salts 119-93-7 %6&8)2 skin | Potentia garcmogen
Yo L2 Nickel sulfides 16812-54-7
DR @A DINECLEY 29| Oil mist, mineral 8012-95-1 5 10
=2 21 Grain dusts
oA | Mineral dusts 7631-86-9 6
c=o w Siica_ aystaline (as respreble dLst)| 14808-60-7 005 potential carcinogen
MH 2 Asbestos dusts 1332-21-4 potential carcinogen
40 | ZEAFHPUCH ARAY M3 RUMQAAHE HYOH




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

[ACGIH. Documentation of the TLVs and BEls with Other Worldwide Occupational
Exposure Values. 2023]

otjo HAl

e AR B o s | o) | oy |7 | dE

g #257|(ACGIH) R
el Gasoline 8006-61-9 300p13) 500p A3 | 1990
EES =P o] |= Glutaraldehyde 111-30-8 C 0.05p A4 | 1998
B -LrEEoal B -Naphthylamine 91-59-8 A1 11979
LIEZZ2MZ! Nitroglycerin (NG) 55-63-0 0.05p o 1980
LIEZOEH Nitromethane 75-52-5 20p A3 | 1997
LIEZHIM Nitrobenzene 98-95-3 1p o | A3 | 1992
p-LIEZO}LI2] p-Nitroaniline 100-01-6 3 o | A4 1992
p-LIEZSZ 28I p-Nitrochlorobenzene 100-00-5 0.1p o | A3 1985
ClLIEZERA Dinitrotoluene 25321-14-6 0.2 o | A3 11993
N,N-E|H[Zorg2! N,N-Dimethylaniline 121-69-7 5p 10p o | A4 |1990
p-CIHZO0| L OFZ Tl p-Dimethylaminoazobenzene 60-11-7 - -
N,N-C|HZOEOHT|E NN-Dimethylacetamide 127-19-5 10 o | A3 ] 1990
ClHEZEot|E Dimethylformamide 68-12-2 5p o | A3 ]1979
Clojle! ol Diethyl ether 60-29-7 400p 500p 1966
ClojER ol Diethylenetriamine 111-40-0 Tp 0 1985
14-C|gAH 14-Dioxane (Diethylene dioxide) 123-91-1 20p o | A3 | 1996
ClO|ARERE Diisobutylketone (2,6-Dimethyl-4-heptanone)| 108-83-8 25p 1979
CIZ220)&t Dichloromethane (Methylene chloride) 75-09-2 50p A3 | 1997
o-LIZZZ Il o-Dichlorobenzene (1,2-Dichlorobenzene) 95-50-1 25p 50p A4 | 1990
(ND)P-CIZEZ I p-Dichlorobenzene 106-46-7 10p A3 | 1990
12-CIZ2 20T 1,2-Dichloroethane 107-06-2 10p A4 | 1977
1,2-CIZ22 20j|L2l 1,2-Dichloroethylene (Acetylene dichloride) | 540-59-0 200p 1990
12-CIZ22O2T 1,2-Dichloropropane 78-87-5 10p A4 | 1996
CIZ2R0LE2Q2HE Dichlorofluoromethane 75-43-4 10p 1977
p-CIO|ES AT p-dihydroxybenzene 123-31-9 1 A3 | 2007
OfHIE} Magenta 569-61-9 - -
s Methanol (Methyl alcohol) 67-56-1 200p 250p 0 2008
2-HIEA 0Bt 2-Methoxyethanol (EGME) 109-86-4 0.1p o 2005
2-HIEA|Of[E OFMIE{OIE 2-Methoxyethyl acetate (EGMEA) 110-49-6 0.1p 0 2005
HiE n-24 #HE Methyl n-butyl ketone (2-Hexanone) 591-78-6 5p 10p o 1995
HiE n-oty #HE Methyl n-amyl ketone (2-Heptanone) 110-43-0 50p 1978
HiE o #HE Methyl ethyl ketone (MEK: 2-Butanone) 78-93-3 200p 300p 1992
o o|ARE HE= Methyl isobutyl ketone (Hexone) 108-10-1 20p 75p A3 | 2009
oEl 222fo|c Methy! chloride 74-87-3 50p 100p | o | A4 |1992
HE S22HE Methyl chloroform (1,1,1-Trichloroethane) 71-55-6 350p 450p A4 11992
OiE&l B2 O|2AOHIOIE) | Methylene bis(phenyl isocyanate) (MDI) 101-68-8 0.005p 1985
4 4-OElE HIA(2-2 220121 | 44-Methylene bis (2-chloroaniline) (MBOCA) 101-14-4 001p o | A2 | 1991
O-HIENZZ A= o-Methylcyclohexanone 583-60-8 20p o 2020
HEAZ 2N Methylcyclohexanol 25639-42-3 50p 2005
= Maleic anhydride 108-31-6 0.01 A4 | 2010
R4 OEME Phthalic anhydride 85-44-9 0.002 0.005 o | A4 | 2017
HI7A Benzene 71-43-2 002p 0.1p o | Al | 2022
HIAIC 50 1 A Benzidine and its salts 92-87-5 o | A1 | 1979
1,3-SEfC|Cl 1,3-Butadiene 106-99-0 2p A2 | 1994
n-R2Eks n-Butanol (n-Butyl alcohol) 71-36-3 20p 1998
2-RErg 2-Butanol (sec-Butyl alcohol) 78-92-2 100p 2001
2-S2ENO||ELZ 2-Butoxyethanol (EGBE) 11-76-2 20p A3 | 1996
2-SEN|0j|E) OME||0|E 2-Butoxyethyl acetate (EGBEA) 112-07-2 20p A3 | 2000
|-Bznozit 1-Bromopropane 106-94-5 0.1p A3 | 2013
2-HEnOzi 2-Bromopropane 75-26-3 - -
s HE Methyl bromide 74-83-9 1p o | A4 | 1994
HIA(ZEEMHE) ofHEZ bis(Chloromethyl) ether 542-88-1 0.001p A1 11979
AEBIER Carbon tetrachloride (Tetrachloromethane) 56-23-5 5p 10p 0 | A2 11990
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CAS TWAa STEI; o= ek 7y
2287 H2HTI(ACGIH) (ng/m) | (ma/m) | 77T | A
AELE SHIE Stoddard solvent 8052-41-3 100p 1980
QE[ Styrene (Phenylethylene; Vinyl benzene) 100-42-5 10p 20p A3 | 2020
NECE Cyclohexanone 108-94-1 20p 50p o | A3 | 1990
NZ 2Nz Cyclohexanol 108-93-0 50p o 1979
AZ 2ot Cyclohexane 110-82-7 100p 2020
ANZZaM Cyclohexene 110-83-8 20p 2020
Ofdgl 5 1 &&A| Aniline and its homologues 62-53-3 2p o | A3 11979
OfMELIER Acetonitrile 75-05-8 20p o | A4 | 1905
OfMIE Acetone 67-64-1 250p 500p A4 | 2014
OfMEYTS|= Acetaldehyde 75-07-0 C25p A2 | 2013
orefl Auramine 492-80-8 -
Of3UZLIEY Acrylonitrile (Vinyl cyanide) 107-13-1 2p o | A3 | 2015
of3zotn|e Acrylamide 79-06-1 003 o | A3 | 2004
2-0i|ZA|0f Bk 2-Ethoxyethanol (EGEE) 110-80-5 5p o 1981
2-0i|EA|0fZ OME{O|E 2-Ethoxyethyl acetate (EGEEA) 111-15-9 5p 0 1981
Off ! sl Ethyl benzene 100-41-4 20p A3 | 2021
OfIEl OF30IE Ethyl acrylate (Acrylic acid ethyl ester) 140-88-5 5p 15p A4 | 1986
o 3212 Ethylene glycol 107-21-1 25p 51§p Ad | 2016
Ofglell 2212 CILIE0E Ethylene glycol dinitrate (EGDN) 628-96-6 O,OZmQZS/%OO 001p o] 2022
el

ol S2EstolcEl Ethylene chlorohydrin (2-Chloroethanol) 107-07-3 Cilp | o | A4 1985
ofgaoal Ethyleneimine 151-56-4 0.05p 0.1p o | A3 | 2008
2,3-0|ZA|-1-E2Tkg 2,3-Epoxy-1-propanol 556-52-5 2p A3 | 1993
=] 1] Epichlorohydrin (1-Chloro-2,3-epoxypropane) 106-89-8 0.5p o | A3]1994
oA oL Polychlorobiphenyls (42% chlorine) 53469-21-9 | 1 42% 0 1979
Polychlorobiphenyls (54% chlorine) 11097-69-1 |05 54% o | A3 11990
RQLR} HE Methyl iodide 74-88-4 2p o 1978
O|2REl UTZ Isobutyl alcohol 78-83-1 50p 1973
0|20t OME||O|E Isoamyl acetate (n-Amyl acetate) 123-92-2 50p 100p 1997
o|a0Hy uTFZ Isoamy! alcohol 123-51-3 100p 125p 1990
O|AZET ATZ Isopropyl alcohol 67-63-0 200p 400p A4 | 2001
OZBIErA Carbon disulfide 75-15-0 p o | A4 | 2005
EEI2 Coal tar 8007-45-2 02 A1 | 1984

1319-77-3;
SEES Cresol s 20 o | A4 | 2009

106-44-5

1330-20-7;
3 Xylene (0, m & p isomers) 19058_—4378_—63;: 20p A4 | 2021

106-42-3

Chloromethyl methyl ether (Methyl

SZ2HE HE ofEHZ2 g?Lc;rgmethylether: Monochlorodimethyl 107-30-2 A2 | 1979
e Chlorobenzene (Monochlorobenzene) 108-90-7 10p A3 | 1988
B2t Turpentine ol 8006-64-2 20p A4 | 2001
11,2, 2-HE2ZZ Z0|Et 11,2 2-Tetrachloroethane (Acetylene etrachioride) 79-34-5 p o | A3 | 1997
HEzf|E2 22t Tetrahydrofuran 109-99-9 50p 100p o | A3 | 2002
== Toluene (Toluol) 108-88-3 20p A4 | 2020
E2Q-2 4-C|O|AAOHH[0|E Toluene-2,4-diisocyanate (TDI) 584-84-9 0.001p 0.005p o | A3 | 2015
=F-2,6-C|O]RAOHH|0|E Toluene-2,6-diisocyanate 91-08-7 0.001p 0005p | o | A3 | 2015
EQIZ220Et Trichloromethane 67-66-3 10p A3 | 1990
112-E2|Z220)|E 1,1,2-Trichloroethane 79-00-5 10p o | A3 | 1992
Ez|g22oga Trichloroethylene (TCE) 79-01-6 10p 25p A2 | 2006
123-E2|Z22O2T 1,2,3-Trichloropropane 96-18-4 0.005p A2 | 2014
2220l Perchloroethylene 127-18-4 25p 100p A3 | 1990
Iz Phenol 108-95-2 5p o | A4 | 1992
HEIZ 2 2= Pentachlorophenol 87-86-5 05 1 o | A3 ] 2013
EEAYHO|E Formaldehyde 50-00-0 0.1p 0.3p A1 | 2016
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QE{IRL HAI che (TWAa STEL | g Ha:\:%.* 7LH7g
2287 H2HTI(ACGIH) m/nf) | (ng/m') g | 8=
f -E20|QE B -Propiolactone 57-57-8 05p A3 | 1992
o-HEIZC|LIEY o-Phthalodinitrile 91-15-6 1 2011
m2|cl Pyridine 110-86-1 p A3 | 1992
ARSI CIO| OO E Hexamethylene diisocyanate 822-06-0 0.005p 1985
n-alat n-Hexane 110-54-3 50p 0 1996
n-uEr n-Heptane 142-82-5 400p 500p 1979
gat e Dimethyl sulfate 77-78-1 0.1p o | A3 1985
glEal Hydrazine 302-01-2 001p o | A3 | 1988
A ) Copper 7440-50-8 | Fume Q.Z 1990
' Copper 7440-50-8 |Dugs ad nriss 1 1990
Lo 0 e7gere Lead and its inorganic compounds 7439-92-1 0.05 A3 | 1991
Lead chromate 7758-97-6 0.0002 0.0005 A1 | 2017
gzia%glnilnd its inorganic compounds, Nickel 7440-02-0 15 A5 | 1996
H}i };EJEE”E@% Soluble inorganic compounds (NOS) 7440-02-0 01 A4 | 199
= Insoluble inorganic compounds (NOS) 7440-02-0 02 A1 | 1996
Nickel subsulfide 12035-72-2 0.1 Al | 1996
ot gl 3 e lf\/\angan.ese and its inorganic compounds 7439-96-5 002 A4 | 2012
inorganic compounds 7439-96-5 0.1 2012
AT Tetraethyl lead 78-00-2 0.1 o | A4 | 1992
 Zinc chloride fume 7646-85-7 1 2 1992
13530-65-9:
AUBIORART, B) Zinc chromates 11103-86-9: 2018
37300-23-5
Zinc oxide 1314-13-2 2 10 2001
ARPH(ET, B) Iron oxide (Fe203) 1309-37-1 5 A4 | 2005
A= ETEA Arsenic trioxide 1327-53-3 -
Mercury and its compounds 7439-97-6 001 0.03 o) 1992
220l 7 3RE Mercury Aryl compounds 7439-97-6 0.1 0 1991
Mercury Elemental and inorganic forms 7439-97-6 0.025 0 | A4 | 1991
OfE|R gl T PIBtE Antimony and its compounds 7440-36-0 05 1979
L0l 9 I o Aluminum and its compounds 7429-90-5 1 A4 | 2007
QUIBHBILIE(ET, 8) Vanadium pentoxide 1314-62-1 005 A3 | 2008
o lodine and iodides 7553-56-2 0.001 o | A4 | 2022
295 5 fotdz lodides 7553-56-2 0.01 o | A4 | 2022
Ol 9 I BRI Indium and its compounds 7440-74-6 0.1 1969
Tin Metal 7440-31-5 2 2019
Ol 0 oRE Tin Oxide and inorganic conpounds, except tin hydide | 7440-31-5 2 2019
Tin and its compounds 7440-31-5 0.1 02 o | A4 11992
NEFE O 0 s Zirconium and its compounds 7440-67-7 5 10 A4 | 1992
IER 0 7 gore Cadmium and its compounds 7440-43-9 0.01 A2 | 1990
compounds, as Cd 7440-43-9 0.002 A2 | 1990
Cobalt 7440-48-4 0.02 A3 | 2019
TUEERY B) Cobalt carbonyl 10210-68-1 0.1 1980
Cobalt hydro carbonyl 16842-03-8 0.1 1980
Chromium and its compounds 7440-47-3
22 o o gore Metal and Cr Il compounds 7440-47-3 0.003 A4 | 2017
Water-soluble Cr VI compounds 7440-47-3 | 0.0002 00005 | o | A1 | 2017
Insoluble Cr VI compounds 7440-47-3 | 00001p | 0.00025p | o | A1 | 2017
YR ol 1 oRtE Tungsten and its compounds 7440-33-7 3 2016
A Acetic anhydride 108-24-7 p 3p A4 | 2010
R Hydrogen fluoride 7664-39-3 0.5p C2p o 2004
AlQISH LIEE Sodium cyanide 143-33-9 C5 o 1991
AlRIR UF Potassium cyanide 151-50-8 C5 o 1991
T Hydrogen chloride 7647-01-0 C2p A4 | 2000
A Nitric acid 7697-37-2 0.025p A4 | 2022
E2|Z22OMEL Trichloroacetic acid 76-03-9 0.5p A3 | 2013
Al Sulfuric acid 7664-93-9 02 A2 | 2000
R Fluorine 7782-41-4 0.1p CO.5p 2019
8E Bromine 7726-95-6 0.1p 0.2p 1991
"ROIRYE LS, ol U2 FUflel 2Ol RETIF AR | 43
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CAS TWA STEL wror | Ty
A2 HT|(ACGIH) (mg/m) | (mg/m") 4| HEe
AFRtof| R Ethylene oxide 75-21-8 1p A2 | 1990
ESAIg Arsine 7784-42-1 0.005p 2006
ARfRL 22 Hydrogen cyanide 74-90-8 C4.7p 1991
an Chlorine 7782-50-5 0.1p 04p A4 | 2017
Ozone 10028-15-6 1995
Heavy work 10028-15-6 0.05p A4 11995
= Moderate work 10028-15-6 0.08p A4 11995
Light work 10028-15-6 0.10p A4 |1 1995
Heavy, moderate, orl ight work loads <2hours)| 10028-15-6 | 0.20p A4 | 1995
OMRPUA Nitrogen dioxide 10102-44-0 0.2p A4 | 2011
ofptotgt Sulfur dioxide 7446-09-5 0.25p A4 | 2008
UNRPIA Nitric oxide 10102-43-9 25p 1992
UNIDIERR Carbon monoxide 630-08-0 25p 1989
TAH Phosgene (Carbony! chloride) 75-44-5 C 0.02p 2021
A Phosphine 7803-51-2 0.05p C0.15p A4 | 2019
o Hydrogen sulfide 7783-06-4 p 5p 2009
a -LtB&o a -naphthylamine and its salts 134-32-7 - -
C[OfLIAIE! Dianisidine and its salts 119-90-4 - -
CIZ22HA|C Dichlorobenzidine and its salts 91-94-1 A3 | 1990
HZE % 1 9 Beryllium and its compounds 7440-41-7 | 000005 A1 | 2008
HAZEZIZ22[0|E Benzotrichloride 98-07-7 C01p A2 | 1994
HIA 83 Arsenic and its inorganic compounds 7440-38-2 0.01 A1 | 1990
Tt Vinyl chloride (Chloroethylene) 75-01-4 p A1 | 1997
gy Coal tar pitch volatiles 65996-93-2 | 02 Al | 1984
Al
2 72 Chromite ore processing (Chromate) 7440-47-3 8%%%2((36778 0.9%%%(870 (21) 2017
' 3h
IEA OfA Zinc chromates 13530-65-9 - 2018
o-E2J¢! 9 o-Tolidine and its salts (3,3'-Dimethylbenzidine) 119-93-7 A3 | 1992
ol Az Nickel sulfides 120351221 o - A1 | 1998
Oil mist, mineral 8012-95-1
oy 2 OjAE( Pure, highly and severely refined 5 A4 | 2009
Poorly and mildly refined - A2 | 2009
=2 &1 Grain dusts (oat, wheat, barley) 4 1985
=g =Y Mineral dusts - - Z
o2 Cotton dusts, raw, untreated 0.1 A4 | 2009
Wood dusts 2009
Western red cedar 05 A4 | 2009
Al
(23,
2nf 21 o
All other species 1 ) | 2009
A2
(g
LIZ
3)
MEH 27 Asbestos dusts 1332-21-4 | 01 f/cc Al | 1994
13) ppm
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taal

(Gasoline; 8006-61-9)

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

HI
>

1=

»2

44

24

1>
I

- CAS No 8006-61-9
o

DOk Ol LHA|  DAHEMHSE 7(04/M Bjdb o2 EQ

r&
-
==
>
=

A Hi Z 0.70-0.80°

= L ™ _905(C~-954C o = ™M 0732~210C

zZ 7 U g 3~4 = 7 & 304~684 (37.80)"

o g M 40-~70C E g ot -
-8 o8 & 20| SA] NOR UTFE OHZ, 2ZR2RE, HIM0| S| OE €

-7 Et C4-C12 SRIENS Safzrol 2 2 'Etr ool 37| IfRo| 37| Foil Cigk &em(of QlCk
S0 TRy UDE HISER ERAAOl ZT| & QRES 290[6t2 UAE|T Z40| 7Y LI MEAO| AHE

O|>| o|-_|

CROIRA0| AR 90%E F7ott 70 U*OEICH e HIIo] TPy ZM7F EICE

28 : °the Merk index, "ACGIH, “HSDB

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



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

© A A AL GAT 7 5ao] o) qiakEh?

« oA R, B, A ARl ARolA HEHT?

« B 7RERIY] RRY)E 16.9 AlRte® SAHET?

=)

uhHA ST T, &, 2, 2 2 A g
GS3L, 270-900 ppm BEANA = AT B4l BT, F4 5O FHOE F5, Aol
oA et o] E3 FAolArh?

5,000 ppm 0149 Wsmo] =D B9 FFAAAL AANA BERHOE EL B
o3 MO A Ao AT 5 LR R

1) Z87H : 7HEY £ E Ho HAAEEC At YFoE AZEH. "ol 3aE THEY S
&5 ZARMNA Aol (basophilic stippling, erythrocyte protoporphyrin &7},
ALAD 4% 37hH7F BEE Y=, ol 7HEdo Z3hd {714 doteE fad o=
QZEDR, Ea JlEd 2700 w3E BAAOA cort dedsed, A ,
thrombocytopenia, neutropenia)e] EI1E U+t 7H&do] 23ty HA £ Zo=2
AP,

2) TRIA : BEAYA Y kE A ¥ S0 UG,

3) AEHH g R JETS BUTH AFFOIAIN AHE o]4fo] HuE L,

2) 2B ol a8 4R B9 A 28uE0] AT AR AU,

ARl 7HEY &3} AR RS
Bgk d=0] Aot I3y &9 dA4-E0] &0 g AE7F EE5ka, vE U
Rnow, FA

(3) A

A AT THedT AaBAe] w2 H AARolA HAAT T UL WY o]
BT AFE0] Y. FEAHo A=} YA THelo] WA 1,3-Here <l
ggol Sol g AL Wste] 7HeUL At B Ao shsAe] Uk B, 1B 2 BR

ST, (IARC : 2B, ACGIH : A3)

X
1o
o|N
A
N
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7. L ENZE

D x=E871%

SR8 EE) TWA @ 300 ppm STEL : 500 ppm
0IZ(TLV: ACGIH) TWA : 300 ppm STEL : 500 ppm
TRl ZH D Y7IE AHS0| LIEILIA] Qfs £F0IM AT

0|=2(PEL OSHA) TWA @ - STEL * -
0]=2(REL: NIOSH) TWA @ - STEL + -
FEUAU(OEL) TWA : - STEL : -
SU(DFG) MAK: - PLC = -
U=(OEL JSOH) TWA : 100 ppm (300 mg/m’) STEL * -
U=(ACL UL5Y) TWA - STEL : -
TIZIE(AR|EHE TWA & - STEL : -

*

1 LIt L&7|50| 201 A gl Hlobd AHAIEA T|ETERE 7|C 1P 50| ML LA |ZAE|HE AIHERIL|CH

1 pae)

2) Y24 =2 E: A= A5
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=FEIEYHBIE
(Glutaraldehyde; 111-30-8)

1. 5299

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

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

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

2. 22| gfory A

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

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

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

0.0152 mmHg (50% 482 200),

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

8 o I Of§rg I ofE|2, Sof gofyo| QICtP

=M 1 the Merk index, "ACGIH, ‘HSDB

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

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

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

T w9 3~ 1% BN ZUSS FBIAAT, 3~ 4% AlE FHAC.
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o A} FE gAEL oJARIEIA(CO,)C] AL, ds|EEr4aaA(aldehyde dehydrogenase)”}
2B olAlslE AR AMSIAI AT,

- Hid 2 Y] 5 ARoA AHFAL A] 10~30A1%E, HFE X A] 20~100A17 2= HiE

1 71 AL duidy Agshy] giEe Aoz gdnt).

(2 W4 AZ9Y
1) SEIH : FFE2UES|E S8olo] wdEo] 9 WLlo] HUHUT, AF AH A AHE

sl 2% 22Egus|E ol wEE BeAllA HeT BAZA0] WS,
_

(o)
2) IeN  FREEAUE Sgoe] A %
w5l Busolry), SReEASE: NRgAACls HE g BEH HRGS S
B B FARSA, WAL, :

=
3) HeAY| © 2RetEdse] wE B WY HBAEC] ek ATlA ARt 719
W BaEA gt

(3) T

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

7. ENE

O x=271%

P=(L8ER) Ceiling * 0.05 ppm STEL : -
0l=(TLV: ACGIH) Ceiling : 0.05 ppm STEL : -
TIEEEel ZH: 1997 TLV-C 005 ppmeZ 278E. LR A7S0M 01 ppm OBte| s=0M 2, =, 1]

B

2ol 20| A55M0l HIEIQS (ACGIH) BeloM 001 ~034 ppmoll t&El= Mntke TIRL 257 542

BIGIA| QRICHY 0] 7|ZL Utk 0| UL Qle ARZIO|LE U|2T| HHSO| 515H7\1EE| ZH5| HPOIRA| 2ot
O/=Z(PEL OSHA) TWA @ - STEL : -
0]=(REL; NIOSH) Ceiling 1 0.2 ppm (0.8 mg/m’) STEL @ -

oo
o
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FEAL(OEL) TWA & - STEL + -

=YU(DFG) MAK : 0.05 ppm (0.21 mg/m®) PLC : 1 (2)

U=2(OEL JSOH) Ceiling * 0.03 ppm STEL : -

US(ACL SMLEA) TWA : - STEL : -

TIZIE(ARIEHE TWA © - STEL : 0.1 ppm (0.42 mg/n) (C)
* U LRERE EE7IRO| F9 PR O ek, MR, TIEUT Tl U 59| HREE L& IRERIRE MIHIELICE

2) BEH =2 A= A&

8.

E
el

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

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

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

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

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

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

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

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

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

10) Hemminki K, Kyyronen 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.

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

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

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

14) Pohanish, R.P. (ed). Sittig's Handbook of Toxic and Hazardous Chemical Carcinogens 6th
Edition Volume 1: A-K,Volume 2: L-Z. William Andrew, Waltham, MA 2012, p. 1385



p-LiZElotTl
(8-Naphthylamine; 91-59-8)

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

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

M 1 *the Merk index, "ACGIH, “HSDB

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

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

35 WRY 33712 44 FE.

o A} - ARSFHYS BOllA 2-amino-1-naphtol2 TtHAE M, thALE = IFoA A7= St
fAF E4Q1 bis (2-amino-1-naphthyl) phosphateZ} A3 IS 7K1 U= AR
A Ak
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<A gAREES] 70~80%= AHOR 20~30%= thwloZ wjAd=T}?,
] 4 g B A= e B2

6. EMYTIE HUgoH
W 34 A39F
w2 e AFEHel et & AT FEY NREL Do & Yk,
() WY 239
1) AT : 19604 WekmEotyl A o) B4R A

5
IARCE thpe] 478 Eslo] WEhtgolule Qlzily] Shah MY AYSI”.
Je)n A 169 o,

2) &, TR, Y, A% HEY NN Jog & UL,
(3) oM

W @ aRA QPEAY S/ glsc vl 3-410] 1d o|FolE Were] Wie] By
53 Jov Mo 109 ole] FE71E 7HIth (ARC © 1033), ACGIH : A1)

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

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

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

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

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

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

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

6) International Agency for Research on Cancer. IARC Monographs on the evaluation of
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IARC Monographs Volume 1 to 42, p. 261-263. IARC, Lyon, France (1987)
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LIEZZZMT!
(Nitroglycerin: 55-63-0)

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

(trinitroglycerin), Z2HE S EgZAHpropanetriol trinitrate)

- CAS No 55-63-0 R A o

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

e =0t
8 A 2 22709 - H| z 15931(20C)°

= = ™300 ZE ™ (218CoM ZrY)

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

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

£/ : °the Merk index, "ACGIH, “HSDB

4, 72 &=L 27

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



C gAY, W, TR AEom dA HEL.

C AL ol B BREE e} wheato] FleRe) Ha, WA Uit leRsEd). 4% 2
F9 PYAARES glyceryl mononitrate, 1,2-glyceryl dinitrate®} 1,3-glyceryl dinitrate
Solt}. o]E dinitrate= glycerol@ ojAlsletAg HEZHog thAHTH,

LA MRS SRIRUES R 4¥T gEoE WA,

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

6. BAYIE 1y

O 34 A29F

0.5 ppmoll eZH FEAA AT F5o] B=YTY, 0.04 ppmol =& FHANA 52
BIg A77t YA, T2 HIH Ao Qﬂ Ao AZtew HtEAHOE LEEHH YER
AR 3t 732 Aol AA k& T F Ao Ad F A &E 1 FEo| WA
St 2 sk e AEU ~§——u—7} ‘?—l"g%} & U, 194 og 24 ng YERZE
ABE 283 474 v[Rtst Ao 158 ol A4} S82HCheyne-stokes 2&)0] FAYIATLC.

2 Az 343 YEZZE A toluuto|E ZiRto| A BAZI AFFAF B,
1% % A3 33 =& 55 0.18~0.24 ppme]JAty®. YERZZ A o] AA5EdS 07]
718 & dEA A gou, F UMK AR BRI QI AR AAAEC] HE 5t E S

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

A —‘7:- A F8FE 0.3 1g°] 1, sodium nitrate®] 1008 &7} ATHD. ZAEFES 200 ng
A wj&o] ofyzt & &3¥Hrebound vasoconstriction)Z QIsH G4 @Yoyt
29 Zoz AZdg?,

N K
o
”
19
.ll-rl~

2) NP g FARR oA kE FAAIA AT A2BAERS] AHE ST IR
A= “5:3 A G, JERZEAC] k&Y FARE] AFEse] AFFEC] o

(3) T

= A4 UtE4EE 7 ¢t E (IARC @ -, ACGIH : -)

O
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7. ENE

D x=E871%

o=(28EER) TWA : 005 ppm STEL : -

Oj=(TLV: ACGIH) TWA : 005 ppm STEL @ -

TEAEO ZH ¢ B AUOR SF BAMOIE HAte EE YOICT

Oj=(PEL: OSHA) Ceiling : 0.2 ppm (2 mg/nf) STEL : -

0j=(REL: NIOSH) TWA : - STEL : 0.1 ppm

[EAAU(OEL) TWA : 001 ppm (0095 mg/m)  STEL : 0.02 ppm (0.19 mg/nf)

=U(DFG) MAK : 001 ppm (0.094 mg/m®) ~ PLC : 1l (1)

Y=(0EL JSOH) Ceiling : 0.05 ppm (046 mg/m’) STEL : -

UR(ACL =57 TWA : - STEL : -

HI2FE(A 22 THE) TWA : 001 ppm (0.1 mg/m’) STEL @ 0.02 ppm (0.2 mg/m’)

T LREE LE7|R0| 2 g Gl ok, MARY, TRUN, 7| YN 59| HEE LETIZYRIES MIHIRLICh
8. e
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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)
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Therapeutic index. Williams & Wilkins, Baltimore. p317 (1984).
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8) Lange RL, Reid MS, Tresch DD, Keelan MH, Bernhard VM, Coolidge G. Nonatheromatous
ischemic heart disease following withdrawal from chronic industrial nitroglycerin exposure.
Circulation. 1972 Oct;46(4):666-78.

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

10) Rosenstock L, Cullen MP. Textbook of Clinical occupational and Environmental Medicine.

second edition. Philadelphia. Elsevier saunders. p. 1031 (2005)

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

12) Barsotti M. Stenocardiac attacks in workers engaged in the manufacture of dinamites containing

nitroglycerol. Med. Lav. 1954;45:544-548.

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

14) Rosenstock L, Cullen MP. Textbook of Clinical occupational and Environmental Medicine.

second edition. Philadelphia. Elsevier saunders. p. 1037 (2005)
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15) Hogstedt C, Axelson O. Nitroglycerine-nitroglycol exposure and the mortality in cardio-
cerebrovascular diseases among dynamite workers. ] Occup Med. 1977 Oct;19(10):675-8.

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
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RIAYE-5

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

1. 5299

Wo|E&Z7I2E (nitrocarbol)

- CAS No 75-52-5

/
A S 2R CHNO; H:€—

M

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

[

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

z 7w g 21 (=10 3 71 ¢ 278 mHg (200)°

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

28 : °the Merk index, "ACGIH, “HSDB

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

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

MY M3 ROHUNME HUOH

2 LO0Oo



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

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

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

(3) TAA

S2A3 0|4 dretgo] B EQTH). (IARC : 2B, ACGIH : A3)

oIBLEE TWA : 20 ppm STEL : -
OI2(TLV: ACGIH) TWA : 20 ppm STEL : -
T|IEol ZH: FEAEIM LAt SETHO| Lot FYS EY & AUS HEE Folct
0j=(PEL; OSHA) TWA : 100m (250 /m") STEL © -
0j=(REL; NIOSH) TWA & - STEL © -
FEUAL(OEL) TWA @ - STEL + -
=Z2U(DFG) MAK + - PLC @ -
U=(0OEL JSOH) TWA @ - STEL © -
UR(ACL -5 TWA - STEL : -
TIZIE(ARIEHE) TWA & 20 ppm (51 mg/r) STEL : -

*

1 L2t _LE*7|7<0| EU._‘l E ol urow' MAIEM 11|_Ifl_‘lljk7lt 7= Ut %g| @EE _LEE7|7<7H E:2=] gﬂﬂre‘;u[t

2) AETA SR AR g

O
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8. Muoy

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

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

3) ACGIH. Documentation of the TLV's and BEI's with Other World Wide Occupational Exposure
Values. Cincinnati. 2010.
4) Snyder, R. (ed.). Ethyl Browning's Toxicity and Metabolism of Industrial Solvents. 2nd ed. Volume
II: Nitrogen and Phosphorus Solvents. Amsterdam-New York-Oxford: Elsevier, p. 386 (1990)
5) Page EH, Pajeau AK, Arnold TC, Fincher AR, Goddard MJ. Peripheral neuropathy in workers
exposed to nitromethane. Am 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)
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RI2YE-6

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

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

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

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

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

ppmO|LtP

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

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

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

2 & “the Merk index, "ACGIH, “HSDB

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

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

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

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

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



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

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

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

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

i
L

f
i
gl
iz
=)
=
ol
1o
2
o,
By
ox,
olN
o
o,
o
k=
Aul
2,
=

(3) T

24304 debdo] B EATH). (JARC : 2B, ACGIH : A3)

7. EEZE

D x=2871F

(18R TWA : 1 ppm STEL : -
0=(TLV: ACGIH) TWA i 1 ppm STEL : -
7IEge 2H ¢ HENZSZRIEES AR o £ US BEE JOIL,
0l=(PEL OSHA) TWA 1 ppm (5 mg/ ) STEL @ -
0l=(REL; NIOSH) TWA 1 ppm (5 mg/m’) STEL @ -
FEAL(OEL) TWA : 0.2 ppm (1 mg/m®) STEL : -
=2U(DFG) MAK : 0.1 ppm (051 mg/m)  PLC : Il (4)
UZ(OEL JSOH) TWA : 1 ppm (5 mg/m’) STEL : -
L=(ACL #5739 TWA : - STEL : -
H2E(AR|EHE) TWA @ 0.2 ppm (1 mg/m’) STEL : 1 ppm (5.1 mg/m’)
* U Likg 271F0] BY e ey AWNSY TRUN, TlE LN 50| et L371FIES AL



2) Y2 2=

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

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

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

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

in B6C3F1 mice, Mischer 344 rats and Sprague-Dawley (CD) rats. Unpublished report. CIIT,
Research Triangle Park, NC (1993)

{7tz | 63



RIYE-7

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

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

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

M 1 °the Merk index, "ACGIH, “HSDB

AR, BAYAA L e FNE

s F5 0 58, gEE F5d

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

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

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

|Id
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2) Besd =SAEGEY 7182 AT AT AR BF V. AESY =E3ARAA )

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

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

- IR EE=TH):

e}

H = HEIZZZHE 1.5 %

8. ¥ig#

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

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

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

4) Manufacturing Chemists Association (MCA). Chemical Safety Data Sheet SD-94: p-aminonitril.
PP5-6. 11-13. MCA, Inc. Washington DC (19606).

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

6) U.S. National Toxicology Program: Toxicology and carcinogenesis studies of p-nitroanisole (Cas
No. 100-10-6) in F344/N rats and B6C3F1 Mice (inhalation studies). NTP TR 461:DHHS(NIH) Pub
No. 92-3149. NTP, Research triangle park, NC (1992)
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RIY=E-8

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

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

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

- HQE O LN} LB EAOID] TEEOH WHAE LT

o 0O

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

= L M 82-84C FE MMC

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

ofF ot T 127C(UHAEN)’ B R -

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

UTR0| HO| =EC)P

M 1 the Merk index, "ACGIH, “HSDB
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c F o He RE 5 o UATh

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

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

1) ZEH : oRe} HE 55 E5Eo] HEFRIENISZS 9o 4 Qho” YEREER
Ao ost 2= ZARS oldFd] 93t & W}t AFWA Y FHZO HEr} =1, 24

2) 2y e THEEEFE, 15Dl EaEdH. (IARC : 2B, ACGIH : A3)

218 EE TWA : 0.1 ppm STEL : -
0l=(TLV: ACGIH) TWA 1 0.1 ppm STEL * -

TEAYe ZH HENZZZRIESZ LAY £ U2 YEE TJOIGICt

0l=(PEL OSHA) TWA 1 mg/m’ STEL © -

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

FHA(OEL) TWA @ - STEL © -

=A(DFG) MAK : - PLC : -

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

U=(ACL 2YL=57Y) TWA : 06 mg/m’ STEL & -

TIZIE(A 2|2 HE TWA 1 mg/m’ STEL + 3 mg/m’

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

d

LI A 200, O1T10 -

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

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

- FFLEEEE): € F HEESEY 1.5 %
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1) Nair RS. Letters to Torkelson TR. TLV Committee 1986.

2) Bray ET, James SP, Thorpe WV. The metabolism of the monochloronitrobenzenes in the rabbit.
Biochem J. 1956;64:38-44.

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

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

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

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

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

8) Organisation for Economic Cooperation and Development; Screening Information Data Set for
1-Chloro-2-nitrobenzene, 88-73-3 p .95 (2001)
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RI1%YHE-9

CILIEZEZ
(Dinitrotoluene; 25321-14-6 §)

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

CH,

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

. EQP Gl A B TMoIDY, SR AT QICt

18215 (1 ppm=7.45 mg/m’ at

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

-7 B Y

571 2

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

C+r0|'

r

M 1 °the Merk index, "ACGIH, “HSDB
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] et A AE 2 A(cellulose
nitrate)?] 7}AA &2 dAE XEEEZ AN, Adg FUE0] YA A B Fjeko] keI
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&5 7AY B3] BHE 284 iR E S5 52 & ok
o A} : 71 A dinitrobenzyl alcoholZ TtAIE Y] glucuronic acid®} EIHLH hAFE S
G502 e thAFES FWAlwte] aminonitrobenzyl®] FEiZ 2HHAAIZITE. aminobenzyl

alcohol®] YHE7} e = of

FA%Y B A

ot FQ YAFEL 2.4 DNBAR A&H

oA FEdth ¥IE AL BAFES TA B4 I & AR
-l AR gEes wjdEy,

- W7 AR Y
6. BMBI|E HYEH
O 34 339%
TS AFAE S A
@) W A7F9%
) 2 HERIZNESTS dod & Y 5ol U
2) "4NTH: JUERERA =23 949 JArE Ao/ FAtTe ddgel udt
ATFEC] ARy AFAA ARIF TEHA L
3) AERH gt Aol SERANGARCR Qg AMTEY] FUF TEEATO.
4) BREA: & ASE AFoA gor A AYEY] SHe WEEA skt
5) NEH : FEATAAM kst A, Bd 59 ABA Sl EuEHU
(8) T
FEAYAM IR gE)o] RuEH. (IARC : 2B, ACGIH : A3)
7. LENE

D x=2871F

oR(IRLZH) TWA @ 0.2 mg/m’ STEL @ -
012Z(TLV; ACGIH) TWA : 02 mg/m’ STEL : -
TEAHe| ZH HEZZHITEFTS EUOHH ARl AHATH AUS A|lATH T £ QI8 S| 52 TOIQICH
0|2(PEL; OSHA) TWA : 15 mg/n? STEL : -
0|2(REL: NIOSH) TWA @ 15 mg/nm® STEL @ -
FHUAL(OEL) TWA - STEL : -
=2(DFG) MAK : - PLC : -
AU=(OEL JSOH) TWA : - STEL : -
US(ACL BMLEA TWA : - STEL : -
TIZtE (ATR|EHHE) TWA : 0.2 mg/n? STEL : -

U LERE RE7IRO 7 HE U

HHO A /\H/\IE/\O‘I' ]:[lsl_"lljl'ﬁ}" 7|E TR

200, O [ == ]

52l BEE LEVIFERIRS YUHELICE

<3

F719re 71

o
2 |
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8.

NE 2™ A MESM LE=A|p H| 2
A= AR
BEI(ACGIH. 2005): Al Ry im0l 159 Hlogow '
Sz HEY|Z2 2 AT E Al =" ' i§§| n?ﬁ
(3) WEEH H7}
A F HUERERAS S35k 25 g/ ol HE Al i S5 9uiett

AD2Y

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

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

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

4) Hamill PV, Steinberger E, Levine RJ, Rodriguez-Rigau LJ, Lemeshow S, Avrunin JS. The
epidemiologic assessment of male reproductive hazard from occupational exposure to TDA and

DNT. J Occup Med. 1982 Dec;24(12):985-93.
5) Rickert DE. Toxicity of nitroaromatic compounds. p43-257. Hemisphere Publishing Corp.

Washington DC. (1985)

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

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

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

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



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

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

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

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

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

76.67 C(THEME)°

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

ET

oo
S
=

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

=/ ¢ °the Merk index, PACGIH, ‘HSDB



« &5 ORE YA F5EHL, 3E 18 5E g

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

o
==]
a3
o3
~
nE
e

-

b

OF
—

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

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

7. LEZE

D x=2871F

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

0l=(TLV: ACGIH) TWA 5 ppm STEL : 10 ppm

7IE280 2H HEVRSZHIEES AR & £ = EEE YOI,

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

0]=(REL: NIOSH) TWA 1 5 ppm (25 ng/ ) STEL : 10 ppm (50 mg/ )
FEAY(OEL) TWA : - STEL @ -

=U(DFG) MAK 5 ppm (25 mg/ ) PLC 1l (2)

U=(OEL: JSOH) TWA 5 ppm (25 mg/m’) STEL : -

U(ACL -5 TWA : - STEL : -

TIRFE(AIR|EHE TWA 5 ppm (25 mg/m) STEL : 10 ppm (50 mg/m’)

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

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

- R (A EFR) - €9 F HEFRIZHE 1.5 %
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8. Muoy

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

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

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

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

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

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

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

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

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

ZHmethyl yellow), H

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

ST AR S

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

1) & TR, 8, Q% g FAoA ZAAR 90%ClA HEA mRY Aol HIuE Yo,

2) MHEH : FEARNA 2HEFo] FHE AL
E

(3) T

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

(IARC : 2B, ACGIH : -)

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

* 7t |_|-E|—HE:| 5:§7|Z':_9| =]z 78E ol Hro\ /\H/\I%/\‘I ]:[|l:|"l|-7ﬂ" 7|E 7DP7U- %9| NﬁEE EC%7|—E7HE|E% KFEHI—EHH_“:I-.

= =i o

@) A= ESARGEY 7152 FEARPIRIG AR, A 75 V. S RS )
- A ELETT) - €Y T HEMRSEY 1.5 %

O

K== | 77

iy
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1) IARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man. Geneva:
World Health Organization, International Agency for Research on Cancer, 1972-PRESENT.
(Multivolume work). Vol 8. p. 132 (1975)

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

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

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

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



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

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

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

H;C CHy

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

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

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

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

, TIRME YOFH QLS

=/ @ °the Merk index, PACGIH, ‘HSDB

A, S, HJAE AAA

4, 72 LEEE 373

EHLHFTY 74 AREEA, HJAE AAA AT

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

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

CW) AR 9

6. BMYTIE UL

O 34 AF9E

345 &S DMAZ E7| ko Edste Ado|A BBl Zhul 1A}7} Jebygton mXoj
ZAVSE AL OlE X}=o] YeRG Ao r HAE QT BE AYoA mH T4 AR H/EW]J]
B9 7.5, 5.0 g/kgo 2 UepEt),
©) U A7

1) 22487 : gy ot Eotu|Eo] &

p

A AN, AAECl, AT &

o4o] BIE|YT,
3) &, T, HIY, 9% 257k 512 6AIRE 288 ppm?] CimgobA ot Ee] e HolA
Ak Zh 7t BEEGOH, o AT ARES ke HrolA wEEde: 3y
Bal7] ggo] W5 o] oyE A Bswolof Frhy SHET,
4) T QAZ FolA Bgow FYHALS A dorsAo] UehtAl F Hobt Agstgon]
QAT Hold W AT T4 A 719 FUHEL Joglon Agun /Y, B o),
9)

I
o

(3) &I

IARC : 2B, ACGIH : A4
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7.

LEINE

D x=E871%

A= (LB H) TWA : 10 ppm STEL : -

0}2(TLV: ACGIH) TWA : 10 ppm STEL : -

TIEEE0l 2H T ANEEE AATE S 4 s PR YOI

0j2(PEL: OSHA) TWA : 10 ppm (35 no/n?)  STEL: -

0l=(REL NIOSH) TWA : 10 ppm (35 mg/m’) STEL @ -

FEAY(OEL) TWA @ 10 ppm (35 mg/ ) STEL : 20 ppm (72 mg/r)
Z9U(DFG) MAK : 5 ppm (18 ng/m’) PLC : Il (2)

= (OEL JSOH) TWA : 10 ppm (36 mo/m?)  STEL : -

UR(ACL L) TWA - STEL : -

H2IE(AIR[EHE) TWA : 10 ppm (36 mg/r) STEL : 20 ppm (72 mg/n?)
LR LE7IEe O PR O oMy SN, IRUNY, e U 59| HEE LEVIZERIRE MUIHIRLCE

2) BETH =SARGEY 718 FEAIIT AR, AR BE V., AESY 2224 )

8.

A E:BEI(ACGIH, 1994) ZH A MBS LB H| 2
75

Ad 3 N-B|Eopm|Eof| g a |30 M0/g FEOIE| HZSE A7 iSO, k3ol AR
e}

- (] eBYH): AW F N-HEotqEotu|= 30 mg/g crea

o

AEHA

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

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

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

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

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

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

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

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

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

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

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

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

. )“\
I~
N H

CHy

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

0.47-100 ppmolct®

2 A & 7309 H Z  09445(25C)°

L ™ 6T & ™ 1530(760 mHg)?

37 U E 250 -3 71 ¢ 27 torr (200)°

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

ojo
=2

E = 2210 UiRR9 |]7] 8Ho| o =3°

M 1 *the Merk index, "ACGIH, “HSDB

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

B4 HRY A B E4E 5 A

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

AFE-2 N-methylformamide©]th?.




0 CHs ]

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

| 3% | N,N-Dimethylformamide2| CHAtabd

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

AgFo]| |2
Ao g HiAEE P,

Y 22 3 24 FE08 QIot EM7IH0E Aot ARTH B QIOICHO)

1) HEEH: DMFO k&8s AJAE de=
ou|, EHS G- WA Yt
23] Aol HaETH?,

gt 24 HARIA 7F BARRL Aol WEE
Aog AYZHEt. DMF k&5E A% 3 76%014

2) VEAH: =E2H FAR 1029 5 199014 &3S iAol BuEdnH.
(3)
7% 254 34 5 DMFY o2 §7]8

Ao eEEe= ZFAAA 18] JTFstHE Balvt
QltH® (IARC : 2A, ACGIH : A3).
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OZ(1 858 TWA 10 ppm STEL : -

0j=2(TLV: ACGIH) TWA 5 ppm STEL © -

TEEEel 2

0]=2(PEL; OSHA) TWA 10 ppm (30 mg/m’) STEL © -

0IZ(REL: NIOSH) TWA : 10 ppm (30 mg/n) STEL : -

SEATHOEL) TWA : 5 ppm (15 mg/m’) STEL : 10 ppm (30 mg/m*)
=ZU(DFG) MAK 5 ppm (15 mg/m’) PLC @ 11 (2)

U=(0OEL JSOH) TWA : 10 ppm (30 mg/m’) STEL : -

UL(ACL $AHL5A) TWA : 10 ppm STEL : -

TIZIE(A R HE TWA : 5 ppm (15 mg/m’) STEL : 10 ppm (30 mg/mf)
U LRREE LE7IES B PR G LAY AANEY TIRUN TR U 59 HEE LE&VIEYRIRE TIHRILICE

2) BEH =SANEGEY 7182 FEARD A7, A 75 V. QS =2AEA )

- F(AEEFH) : 2 F N-"gExSou= 15 mg/L
- O}ZBEL ACGIH, 1999) A% Z8 A% A5t A¥o] N-HEEZ S0 |=(N-Methylformamide; NMF)

015 mg/ 0,

- 25 e AR ud & AJFHSE AHQ N-Acetyl-S-(N-methylcarbamoyl) cysteine : 40
mg/ {
agY

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

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

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

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

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

6) Tolot F, Droin M, Genevois M. Intoxication par la dimethylformaide. Arch Mal Professionelles
1957; 19:602-606.

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

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

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

10) www.KOSHA.or.kr A5 WA E A2008-12(DMF)

11) WHO; Environ Health Criteria 114: Dimethylformamide p.52 (1991)
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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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CloflE olE=
(Diethylether; 60-29-7)

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

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

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

-7 Bt OiR POl 3Lt

2 & “the Merk index, "ACGIH, “HSDB

3. 24 9 8k

U4
=]

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

o

4, 72 L= 27

NENE, T

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

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

%, UERMERZ A%, 44713,




« B5 0 HE 53 59 A HEA oz Eojgith,

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

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

W] AR S

o,
i)
ol
"
N
30
2
N
-
ll)
2
>
o
i)
32,
%
fol
Elolr
.
N
i

O = ’ =)
2) 7lEt: Rk} HBFEIIE0] A F A0
3) 2 = AolM TY=EE 1% <F B, (IARC @ -, ACGIH : -)
7. =ENE
O =27&
(18T R TWA : 400 ppm STEL : 500 ppm
0|=2(TLV: ACGIH) TWA 400 ppm STEL : 500 ppm
7|7|_< -Io| —:7_1 7(|_—|7</\Fl|» |:|h_| m_g_% _7‘§_|_/|§§|. %l- A %g %'EE /\-m-l
0|=(PEL: OSHA) TWA : 400 ppm (1200 mg/m*) STEL @ -
0|=(REL: NIOSH) TWA @ - STEL © -
SHUAAL(OEL) TWA @ 100 ppm (308 mg/m’)  STEL : 200 ppm (616 mg/m’)
ZU(DFG) MAK : 400 ppm (1200 mg/m") PLC : | (1)
U=(OEL JSOH) TWA : 400 ppm (1200 mg/m*) STEL : -
UZ(ACL Y3 TWA 400 ppm STEL : -
TIZIE(ARIEHE) TWA : 100 ppm (310 mg/m’)  STEL : 200 ppm (620 mg/m")
* U LERE 2R BE LW, INFE TIRTN, TIE TN 52l BEE RETIRERIRE YOHILICL

2 REFA =2AE: A= e

|Id
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8. Muoy

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

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

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

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

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

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



Clof| & 2l E2| o
(Diethylenetriamine; 111-40-0)

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

H.N NH,

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

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

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

= L M 390 - B £ ™ 2067C(760 mHg)?

z 7] ¥ £ 356° 5 7 oF 037 mmHg(ZO"C)a

of I ™ 1027 (THHMAER)? Z ot -

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

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

© B Rew H4A FoEd

« dAF D AT gHOIA 4 TR ARl HEEHAH.

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

J‘;“

F>



6. BEYIE HYTH
O 374 AFLE
o] 249 &2 0 & IFI|E AFA L Zu &4 doF 5 . FUIY 4
ol HE AFAZ S e, ol v ¥iWs] TS, #Het mro] 7Hzke ofyly|e}
gl de] wAARe] o Aeg gzEn,
(2) T3 AFEE
1) T : HEHY oy I} k&2 H4 WS AL 5 AP
2) Sy SETL Aol IFEERE 9 F E. (IARC : -, ACGIH : -)
7. =EZE
1) =&7&
SI2(12L58 TWA : 1 ppm STEL : -
0I2(TLV : ACGIH) TWA : 1 ppm STEL : -
TRAMO| IH 1 Y TET| A2t $ET|9f TR UNS A4 U 4 QIS HEE Y
0IZ(PEL : OSHA) TWA : - STEL : -
0I2(REL : NIOSH) TWA : 1 ppm (4 mg/m) STEL : -
SHUATHOEL) TWA : - STEL : -
£9I(DFG) MAK : - PLC : -
LE(OEL ; JSOH) TWA @ - STEL @ -
UR(ACL 1 SMLS) TWA : - STEL : -
TIZIE(A TR EHE) TWA 1 ppm (4.3 mg/m’) STEL 3 ppm (13 mg/m*)
* LR 227|170 B W Gl oMy AAlSA MRl T|E Ut SO| YRl b37|FYR|ES MDHIRILICH

2 REFA =2AE: A= e

8. ¥iz#

1) Snyder, R. (ed.). Ethyl Browning's Toxicity and Metabolism of Industrial Solvents. 2nd ed. Volume
II: Nitrogen and Phosphorus Solvents. Amsterdam-New York-Oxford: Elsevier, p. 61 (1990)
2) Beard RR, Noe JT. Aliphatic and alicyclic amines. In Patty's Industrial Hygiene and Toxicology,
3rd Rev ed. Vol 2B 993135-3137. John Wiley & Sons, New York (1981).

3) Dernehl CU. Clinical
1951;20:541-546.

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

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

experience with exposures to ethylene amines. Ind Med Surg
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1,4-C| =24t
(1,4-Dioxane: 123-91-1)

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

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

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

M 1 *the Merk index, "ACGIH, “HSDB

3. wye ¥ 8E

[

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

gHA 5

4, 32 LEL|E 27

Hry

—er‘
0
2

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

« B4 3EY9 HREE F5EgY
o A} : A4 1,4 tho] &AM} B-hydroxyethoxyacetic acid7} BEE AT,

O

f7I=eE | 91
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o WA : 85%0]49 thAME(8-hydroxyethoxyacetic acid)¥} ¥HF 1,4 tjo]2Ato] AHOZ
GIESRSl=El
« 97 0 50 ppm/6AIZE B =E2EHJES W vVl 0.98 +£0.12 A7 o] AT,

6. BMTIIE Huel
W 34 A

34 EYOE 3347 947 82 4+ A, 5000 ppmel 187 =EEe] @Eo] W
A7 AR, EE7] 4ol AL S UK. R B~ 647 =F k2, AF AFSYL
Aotk 1~27 Bt feAte] eEFH F AP TRA AolA o] FualA @ojxl 7izt
FHEY FAPE LA G
(@ w4 A39F

A A 1Y & é%?l tho] LAl %= 470 ppmo] AT,

2) T 270 B9 sk &Y ARA 34 AR =] SHA 7 HAKcentral hepatic
necrosis)7} TASIATH AlFolA FEe HEER] AU,

3) &, OR, HY, Q5 AV &2 uEqio] vt £ o}

(3) T

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

(IARC : 2B, ACGIH : A3)

7. LENZE

D x=2871%

o (IR 5R TWA : 20 ppm STEL : -
Oj=(TLV: ACGIH) TWA @ 20 ppm STEL : -
TEAEO ZH T S A SN ASEYE Aast E 2 g BEE 2T
Oj=(PEL: OSHA) TWA : 100 ppm (360 mg/m")  STEL : -
Oj=(REL: NIOSH) Ceiling(302) : 1 ppm (36 mg/nf) STEL : -
FEA(OEL) TWA 1 20 ppm (73 mg/ ) STEL : -
=(DFG) MAK : 10 ppm (37 mg/m’) PLC : | (2)
U=(OEL : JSOH) TWA : 1 ppm (3.6 mg/rr) STEL : -
YR(ACL : 2E=FY) TWA : 10 ppm STEL : -
H2IE(AR|ETHR) TWA : 10 ppm (36 mg/m’) STEL : 40 ppm (150 mg/m’)

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

T o, To

d
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8.

A2

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

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

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

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

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

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

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

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

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

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

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

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

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

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

28 : °the Merk index, "ACGIH, “HSDB

Ul AR g
S AR U
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6. BB HYB

oo
O 34 A29F

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

(2) T

SEL A4 EAEEE 78 ek F. (IARC : -, ACGIH : - )

OB ER) TWA @ 25 ppm STEL : -

O]=(TLV: ACGIH) TWA : 25 ppm STEL : -

NEEEL 2H: AEEEE AAR 2 4 2 PR Y

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

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

QEATHOFL) TWA : - STEL : -

=(DFG) MAK : - PLC -

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

UR(ACL ML/ TWA : - STEL : -

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

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

2 REFA =2AE: A= e

8. ¥ig#

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

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

3) Silverman L, Schulte H, First M. Further studies on sensory responses to certain industrial solvent
vapors. J Ind Hyg Toxicol. 1946;28:262-266.

O
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CIZ2 20| Et
(Dichloromethane; 75-09-2)

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

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

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

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

5 & A 9% Z = ™ 3975C(760 mnHg)®

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

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

ol
=
H

2N 1 °the Merk index, "ACGIH, ‘HSDB

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

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

o« HiAF : AEERAR diARE T 500 ppmoll 8AIZE & E 2 EAFRIEY =7t 12%714]
A53HeP. o1A A%oflA 50, 100, 1503} 200 ppmol 7.5A17F &2 70~75%7} 1:401
25~34%7F 7] % QAlEAR wiEE, 5%7F gAERA] ¥1 5] Fo7 siEEdn &
2B nE2y e 47 1.9, 3.4, 5.3, 6.8%°]AH.
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o B4 AR g tlE R 2d ey} ARl QAEIEAY 5] Fo8 HiAEY, dR A
o7 HiEHP.
o 8] © @F WbT)E 5~4080]1, o] B RAL 50~608, T82 50~80%, X|Ht

272 240~400% Ao} 6®

AT FE A0l YA TR AEA
4 AR SRS 20,000 ppmOE LA Stk FFA3AE A AA
A}%Pﬂ?ﬂ 59t

7)7h 57 gL oA TEREUTS 1~347F kEEo] BE, ojxL, 1 Ao, zel
AASE Wgg Bk, 7200 ppmoll 887 =2H YL w A Q] olztzto] HIE Y,
2300 ppmol 58 %9t kZHo] ojx g} FES HustHr.

F= AHEE % 80% HZEavEo] shE HAE AAR Y w2d 134 AZFMo] A
d9loz AP, AlLE ERanee] 34 wEE thed Wyo] WAL, TWtAR

2597 X7 3 A A7 EOE T,
@ w4 249

T2 AR ARE AR DL, FIEEAISIEEEN 327t 5% Z5tH
%ol Qe J 24S dozicky HuEy ot gty JFEA tERR
et TR o7 LEEE Ad 3P4 AT HHAHS ZARE AFE0] JAATHE?,
HEZ=2M% 100 ppmol| =E=H 7IE2EEAGEZER %7 5%°1d SH7HAIRE =E0|
250 ppm= 2SI 7IEEAIG|EEEN e ZotET mEbA v A 10% o149
FI2EAFR IR SEE GEEEE o] ofd £ I,

2) A7EH 1 500~1,000 ppmoll 39 <t =EH Fd AN dE 7159 Asts B,

_'EL

(3) TAA

FEAA 21t He] WAl Husglom, Al =EFHUS B TEEAT} H5AA
T2S 9oz _); g;u}% A7} PP, TZE A} g}x} 2w ATFES ZARE HERE A of|A]
5] =z

4) 34 F=AH
| AH 1| 24ME MAMZ7HO| ~AAL 2THO| EFA|ZRO| C2jQl HiEO|M L& % CIZZ2ZHERS YATHH
Z= /AL O] AMFUBTECHKOSHA Alert 2010-023).
| AF 2| 34ME
15m) L

EAE7E0IM A8t AlZ)0 22 HIEE MHSHE AMFERIM EIEMNZE (=0
1=Ye]

| £518E MHOtE MY 5 MAZR LiRO| £25(0 QH CIZ22HE| &

:I:/—\

O
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U FEE AD7F LYOIGICHKOSHA Alert 2014-02%),
| AH 3 | HAME BMEY AFIPOIM MAR AN 5 MAZR L TR CIZ2RHEMO) 57
SEEIO] A 10| SEOIACHKOSHA Alert 2022-02%).
| A 4 | HAESOIM 71 HEEE &4 MY 5 AU 10| R7ISRIZ(CIZR 2T 5) 2H5S(FTY)
OF AIYBte A7 LOIACKKOSHA Alert 2024-1%).
7. LEFE

O x=271%

P=(L18=ER) TWA : 50 ppm STEL : -

DIZ(TLV: ACGIH) TWA : 50 ppm STEL : -

T80l 2H: IESANES 2 SRUEH AME Mavt H 4 98 HER A

0|=(PEL; OSHA) TWA © - STEL @ -

0l=(REL; NIOSH) TWA @ - STEL @ -

FEAUOEL) TWA : - STEL : -

=A(DFG) MAK : 50 ppm (180 mg/m’) PLC i 1l (2)

2U=2(OEL JSOH) TWA 1 50 ppm (173 mg/ ), Ceiling : 100 ppm (347 mg/ )
UR(ACL 25 TWA 1 50 ppm STEL @ -

H2IE (AR HE TWA : 50 ppm (177 mg/mv) STEL : 100 ppm (353 mg/m)
* 7

PLEEME RE7I170 23 PR Y gy MASY, TIRUN, 7 WA 59 PEE LE7IFYEIRE HIHILICE

d

(2) BENY =SARGEY 7|22 LG ARAY, A BE NV, BESY AR F)
- (A LTE 2012) : FY = Al AFHS EF CoHb : 3.5 % o|st
- m]Z(BEL; ACGIH, 2010) : &Y £& Al 3 4¥9 tZFE=2Het : 0.3 ng/ ¢

8. A1

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

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

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

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

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



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

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

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

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

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

respirator use practices. ] 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) e=4tderds. A9 WA BE(KOSHA alert) NO. 2010-02.

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

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

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

20) Allred EN, Bleeker ER, Chaitman BR et al., Short term effects of carbon monoxide exposure
on the exercise performance of subject with coronary artery disease. New Engl ] 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. ] Occup Med. 1990;32(3):235-240.

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

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

24) US. National Toxicology program: Toxicology and carcinogenesis studies to dichloromethane
(Methylene chloride) in F344/N rats and B6C3F1 mice (inhalation studies) US. Department of
Health and human services, Public health service, Centers for Disease Control, National Institute
of Health, Research Triangle Park, NC (1986).

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.

26) Bonfiglioli R, Carnevali L, Di Lello M et al. Bilateral hearing loss after dichloromethane
poisoning: a case report. Am J Ind Med. 2014; 57(2): 254-257

27) Liu T, Xu QE, Zhang CH et al. Occupational exposure to methylene chloride and risk of cancer:
a meta-analysis. Cancer Causes Control. 2013; 24(12): 2037-2049
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o-CIZZZHI7
(o-Dichlorobenzene; 95-50-1)

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

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

= b B | =
- CAS No 95-50-1 . A G IBA CoHuCly ©/
Dok ol LHAY - BAHLHA| CHAAHO| OHA|Z HIGEM LHANTE LHH, WHAHS| HAl= 0.3 ppm0|Er,b
2 A 2 14701 (1 ppm = 601 mg/m’) - H| Zz 13059 (20C)°
= = ™ _1703C L= ™M 1805C?
37 %5 5] 5 71 ¢ 156 mHg (25C)°
of B ™ 66C(UMNEN), 74THEMEN® Z gt ot H 27| 5 22~92% (vol %)P°
2 8] £ 20| =A| 97 LT o= im0 AoICtD
-7 E} AR EE 7GR UR0|E, YR0lE 20t MESHH 20| LI ZHOH} HAY O AR,
ethyleneimine 3! YMRIEIY TR RETIARL FT[7H LESHL
=M 1 2the Merk index, "ACGIH, ‘HSDB
3. 4y o 8k
LA, GAA|, &3A E= ASA(ESot Fp), 3.4-US220tdd 5 AxA 5 FErerE
49 FHARE, A, 2Ad|7], sk 58 EHA, A7 AFA, MDI A9 HE3]A

o
A, &= FHA XﬂJ- Al GSA SoE AR

4, 72 LEEE 373

34-U22E ofdawt 2o §/1B01 AZA THY FUAE, 5% L ARl S /)8
AAR, 271G spemo] WA, AAAHA, GUTHO] FUABR AL
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o giAL - SREFEIL H2E 53 giAtEe AW F AR 60%= mercapturic acido],
359 78 dAES SFEER IEE0|H UE A F HAEER 2,3, 34-HEEEHE
EgEoI},

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

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

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

_0|£

=
N

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

32
o

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

O =2871%

Ot2(1ELFE TWA @ 25 ppm STEL + 50 ppm

0I2(TLV: ACGIH) TWA : 25 ppm STEL : 50 ppm

TEILRI IH & WA A= B0I LELR| ¢l ARE=0IM 1i=/dg 2ot & 4 98 782 7Y

0|=(PEL: OSHA) Ceiling + 50 ppm (300 mg/m*)  STEL : -

0l=(REL; NIOSH) Ceiling + 50 ppm (300 mg/m’)  STEL : -

FEUAL(OEL) TWA : 20 ppm (122 mg/m’) STEL : 50 ppm (306 mg/m’)
=U(DFG) MAK : 10 ppm (61 mg/m’) PLC : 1l (2)

U=(OEL JSOH) TWA : 25 ppm (150 mg/r?)  STEL : -

UR(ACL S5/ TWA : 25 ppm STEL : -

HIZIE(AIR|EHE) TWA 10 ppm (61 mg/m) STEL : 50 ppm (300 g/ )

*

N
>

Lzt L2717 201 gE 9 g/, WANEY, TIRUN, TIE WY 52 HEE LEVIEERIRS HHELICL

d
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8.

A2

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

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

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

4) Hollingsworth RL, Rowe VK, Oyen T, et al., Toxicity of o-dichlorobenzene studies on animals
and industrial experience. AMA Arch Ind Health. 1957.17:180-187.

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

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

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

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

9) Tolot F, Soubrier B, Bression JR, Martin P. Rapid proliferative myelosis. Chlorinated benzene
derivatives as a possible cause. ] Med Lyon. 1969;50(1164):761-768.
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o7|§|.tl- -20

1,2-CIZ 220 Et
(1,2-Dichloroethane; 107-06-2)

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

11 O

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

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

L™ 40 - B B W 835C

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

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

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

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

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

M 1 °the Merk index, "ACGIH, “HSDB

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

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

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

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

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

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

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

(3) T

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

carcinogenic to humans)® &&
ANAS 1, S5 BT ofH FQof A7
Aok sk, (IARC : 2B, ACGIH : A4)

* 5= A B

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

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

D x=E871%

ot2(18LEH) TWA 10 ppm STEL @ -

0l=(TLV: ACGIH) TWA 10 ppm STEL @ -

TiE 2780 ZH ¢ =8 9 OfFl(narcosis) Ths’dg 22Tt ofs 5EE 2N
TWA : 50 ppm

0l=(PEL: OSHA) STEL : 200 ppm (Smin in any 3hr)

Ceiling : 100 ppm

7|Z Aol IH ¢ THEAM QI EA1 Hiokd E9 T1P{B0] A

T 20— oL , 200 o=

O|=(REL; NIOSH) TWA 1 ppm (4 mg/m’) STEL : 2 ppm (8 mg/m’)
QEASHOEL) TWA © - STEL @ -

=U(DFG) MAK s - PLC -

2U=(OEL: JSOH) TWA : 10 ppm (40 1o/ ) STEL : -

UR(ACL SMLEA) TWA : 10 ppm STEL : -

H2E(AR|EHE) TWA 1 ppm (4 mg/m) STEL : 5 ppm (20 mg/m’)
U LS R27IF0l B PH G Mg MY DIRUN Te UM 59| MEE LETIEERIRE RIHRILICE

2) Y294 =3AE A= g

8. MuFEY

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

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

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

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

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

6) U.S. National Cancer Institute: Bioassay of 1,2-Dichloroethane for Possible Carcinogenicity.
Technical Report 55. DHEW (NIH) Pub. No. 78-1361. U.S. Government Printing Office,
Washington, DC (1978).
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RIIREE-21

1,2-C|2 =2 20| El=l
(1,2-Dichloroethylene: 540-59-0 &)

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

2. 223t Al
. |

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

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

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

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

oL T

3. 4y

rio

% 8E

OHEAERZ, AR B SAF, ¥R, Ai, AT 59 84

HE A AA

4, 72 &L 27

- ATAYY BT, B
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« T FE DTS 59l EUE EFY oF 75%71 HE 53 SE

o AL Yol T4 1,2-g22 2093 (1,2-DCE)S 719 cytochrome P-4500] ]38 thA}
o] epoxide?t dicholoroacetaldehyde® AJAstal, tA] H|EZEgol9] aldehyde
dehydrogenase®} alcohol dehydrogenase®l| 2Jdll dicholoethanol¥}t dicholoroacetates
Ay,

S 9 N gRE 6E BeA e,

o
w9 497, @15, 79450, 58 2 &40%*1) e
o

s k 548 7
3,000 ppm (8AIZH &) | AZol MR/ Fyat 5
1000 ppm (8AIF L&) | HO| DMUHEZE HILFHO| WY H4LZ ™MHT L0 UA
200 ppm (8A[ZF L&) | AlUZAD) TM|RO| BN Hiof HHET Ao| A
2 W AZIF
Tggsol disiAe ofbdl Al Bt gl
(3) ¥4
AA7IA Y] AATo] st TS ASEHIL AA &tk (IARC @ -, ACGIH : -)
7. =EE
0 x=271%
(IR L ) TWA : 200 ppm STEL : -
UI:?—(TLV: ACGIH) TWA : 200 ppm STEL : -
TE el ZH QF At IEEoA OFF|(narcosis) Tts/de ZlAa%t O kS A7
DI:(PEL, OSHA) TWA : 200 ppm (790 mg/m’)  STEL : -

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

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

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

UE(ACL P¥57) TWA : 150 ppm STEL : -

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

* "I_||- |_|» rtﬂ i§7|7<0| |_|_ C-)IE E7|(| I:IEI- Hg I\CI)-I I%/\-I ]:[|l:|7f7ﬂ- 7|E 7P7Y|- ':O| 7HE‘— i§7|7<7Y-IE|EE KI'__II_HrEH_l[f

2) BEH =2 A= A&

8. HiIEH

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

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

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

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

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

1,2-CIZE2Oo2T
(1,2-Dichloropropane; 78-87-5)

ojlgstz==2gd, Z2ddYAstE, T2 tfo]ZZ k0| =(Propylene dichloride), T2,
1,2-tJZ&22-(Propane, 1,2-dichloro-), Z2HAHsIE, A5tz 2I A (Propylene chloride),
Dwuchloropropan, Bichlorure de propylene, RCRA waste number U083, NCI-C55141,
Caswell No. 324, <@} #et-tio| 222X 2H|QI(Alpha,beta-dichloropropane), THolE22&
-1,2-Z 29 9l(Dichloro-1,2-propane), ENT 15,406, Z&A FE= 029002(Pesticide code
029002), <ot wet-22 g8 tho]Z&2to]=(Alpha,beta-propylene dichloride)

- CAS No 78-87-5 - A GATAL C5HeCly 42
0O Ol LHAY DOl OifR SRRUE HIATH LKA (LA OIA 50 ppm)°
B OOR 2 113€ - H| = 1155 (20Q)°
L M 10047 - B £ M 940
= 7] ¥ £ 39 (27=1) = 7 ¢ 6617~7198 Pa (25C)°
o 3 M 13~15C° - Eodb ok A 34%~145%
Mg H 4 1 ppm = 462 mo/nf ;1 mg/mt = 0.216 ppm (25C, 760 mnHg)®
g o E 1297 - 282 (25C kg/m’)P

&/ 1 ACSC, PECHA, “HSDB, 4IPCS, *ACHIG

(o]
3. WY

oo

L

AIHA, Ahg &, A= A

4, 322 LEL|E 27
- HFARE VA EE AR, AN/ AAR AR, AR AR, AEI7] AL ] R ek AR,
2H A ¥ =gAtd, 7IE ARIESAE, AF, o A4, oHE S

- FRAFTE  AA, 2R, 29, A

oo
o
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il

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

dHA YA Fot.

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

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

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

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

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

2) VEH 719 AE, ol 44 % A

(3) WA

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

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

110 | ZZAFHPUCH ARAY M3 ROHAIAHE HYOH



7. L ENZE

D x=E871%

Ot (18LEE TWA 10 ppm STEL + 110 ppm

Ol=(TLV: ACGIH) TWA : 10 ppm STEL : -

0|=2(PEL: OSHA) TWA : 75 ppm (350 mg/m) STEL : -

0]=(REL: NIOSH) TWA : - STEL ¢ -

FEAL(OEL) TWA : - STEL : -

=2U(DFG) MAK : - PLC : -

UZ(OEL: JSOH) TWA 1 ppm (4.6 mg/m’) STEL @ -

TIZFE(ARRIEHE) TWA : 10 ppm (46 mg/m’) STEL : 20 ppm (92 mg/m)
U LERE LETIRC 2 PR S WMy, NS TIRUN, TIE TN MBS LZ7|ZYE|HE MIHIRILICE

2
- (g =BH 2020) :

8. AnEY

REFH LBAEE 7IEE BEAAT WA,

Z=8 A]) 180 ug/L

A 75 V. B9 2ABHA )
29 F 12-HERR L= R/(EZ Y

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

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

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

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

24 9 AREYEF AA 5 AddA

s
o

flrdE | 111



o7|§|.tl- -23

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

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

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

M 1 °the Merk index, "ACGIH, “HSDB

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

O O 3T

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

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

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

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

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

4) NeeH  FLAHt 5 Al FES A S FEE EAh

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

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

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

(3) TAA

=523} AlgoA] wetEAz 7 oF @ (IARC : -, ACGIH : -)
7. E7&
) k&7)F
St(18LEE) TWA : 10 ppm STEL : -
O]=(TLV: ACGIH) TWA : 10 ppm STEL : -
T|E Aol ZH: THEA (HRE BY) THs5S K4S Qo A
0j2(PEL; OSHA) TWA : 1000 ppm (4200 mg/r?)  STEL : -

oo
o

F
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0]2(REL: NIOSH) TWA : 10 ppm (40 mg/r) STEL : -

SEUAU(OEL) TWA : - STEL : -

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

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

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

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

2) BEH =2 A= A&

8. FAEY

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

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

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

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

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

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

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



Qlstet2-24

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

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

2. ga|-vrety A

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

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

= = ™ 1723C . n L ™ 286C

z 7 U £ 387 z 71 ¢ <0001 torr (200)

o o M 165C - E o v

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

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

3, HiAQl Ol 2

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

4. F2 LEEE 37

GIIL(VCM) FHFH, PVC 249 AE B FFE 4, PVC 7H3 339 94 28 34

f7RKtE | 115



* 5 Bl S = FEE, APE B Y ORE AT T TFsei.
o YA} qm_ 743} 43817 A ol =T, 14C—hydroqu1none HQY &=, ZAEE, vj4,
At S Aol AT AA SFNA BFFA Ev 24A7F D7 ERZSIHS Al

A5 7§§7} dHo g TP W] SEAT HIgES Fof 3 208 ¥ i sk
TP, & 14C-hydroquinone (HQ):= 30& 3o Ao sy,

« Wi 9 9] ASP]E SOl HiEA S5 SIEEF =2 oA 4R SFFEYe|E
T3 Fei2 HEE F F2 Aoz wEEd?. BEo)M 8359 1% vk HekER] =
A2 A0 WidET, 80%PEE AW BgAZ vepdt?. 200 mg/kgl AE&
YA SHEAE A7 HQE AEA AT HF AZ & 48A17F Fof] oF 90%7} Aol A
W&, oF 4%= O, 1.2%E Ao ZEALH, 0.4%= 57 52 53 wiE= Ao,

Z9UE Holok AP, A5 AR st 2o

l—r‘

e fol
i o
n

B

B
ol
10
=i
ol
d

r>~

e

7|

£ Slol, 5%, 79, TE, A 59 T et B A o

SIERZH =L 1AM 0 o A&, BRY 587 A% AL £, FE2FHEL &, 1
Moo it AFELR w7y 9@ A4S Fud & Ao dWulEd 10-30 g S714
AR =EEHUS o, ZAdn dotigo] TS, sE S7l0 34 wE Al BATE,
EEEYE, Aol AR A1 g AF0e fols F243F g0l AT
A AOIA A Fkoll WA R kEFHo] A4l S5 o A2 obA glrh ARlolA 1 ¢
, TE lOZP%Z**J]UrE’rL*E‘rBlzg Gy

=)
ol
o
2

X,
iy

,7HE AT &2 ‘%-'lﬂr le -‘*]‘E]:
A9t Hl%if_ %*Jol AT, gl 1 g F5T u, @U1%, AAF, 5845 Bt TR, A
474, T8, T8I, FAT, slgo] AT AW Aoy g w1 Ao g wict
A 1 g AF Al oI, 79, 7, FA%, & 7HE, AT, A, B4, 297 A5 S0l 24
b FA AR A A T3 9 AAg o)k 5hH9) SFRH0F Qlste] ApY

I S5 o,
(2 W4 239%
1) T WA R B4 S WAL PAMIER st HQOY Z11REH . WAl gl
HQE ML-1, HL-60 % 749] 24 A% ehelo] S4o] glol, AEY FA3 BEL Wefdieh”.
2) TEH

BE719] WSt g8t XA}F: hydroquinone, trimethyl-hydroquinone, ¥ retinene-
hydroquinone €3=0] &4 3379 - 7|13 22 587 T4 FHE =5 4 FHES
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o

]_

9

= =4

w514 )R] =

ZEA

&, 2l HE =2 1gGF

49l WSt AAA A2 QA =8, 73]

7= |y

s
o] gitk. AR 2ol Zhate] A=

2= ZHES 5% ©

3) & I&, 4l

an
H

ol

G

FR)S

<l

-

]

& S Q. 5

[l

e 9

1
1

J

O]

HQ# ml=tollA] 14719) EJZFEol(ochronosis) B v QItH”. 37] Folu 4710 £4)

—

A 3.2 ppmEEe] "<

o waFLHY. guf g 2ol

LS

HFZHL|CE

PR,

°

= A

A

STEL :

STEL :

STEL :

STEL :

STEL :

PLC :

STEL :

STEL :

STEL : 2 mg/m’

o

T AE 5

22 mg/m’

1 mg/m’

Ot Q2 FE=E TYOIGILY,
TWA @ 05 mg/m*

TWA 2 mg/m’
TWA : 2 mg/m’
Ceiling(15%)
TWA: -

MAK

TWA

TWA

T lymphoblast®] DNA
TWA

=

=

1

)

Af

T4, HQ
: group 3, ACGIH : A3

(OEL)
(DFG)
UE(OEL JSOH)

5 A

-
=

o

(3) T
U2(ACL H-57)

0j=(TLV: ACGIH)
0l=(PEL OSHA)
0l=(REL; NIOSH)
HI2IE(AMRIETR)

Lol
=

IARC

7. EEZE
D x=2871F

117
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8. MuFEY

1) IARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man. Geneva:
World Health Organization, International Agency for Research on Cancer, 1972
2) Corley RA et al; Toxicol Appl Pharmacol 165 (2): 163-74 (2000)
3) English JC, Deisinger PJ; Fd Chem Toxicol 43 (3): 483-93 (2005)
4) American Conference of Governmental Industrial Hygienists. Documentation of the TLV's and
BEI's with Other World Wide Occupational Exposure Values. CD-ROM Cincinnati, OH
45240-1634 2007.
5) Lewis, R.J. Sr. (ed) Sax's Dangerous Properties of Industrial Materials. 11th Edition.
Wiley-Interscience, Wiley & Sons, Inc. Hoboken, NJ. 2004., p. 1993
6) HOOPER RR ET AL; MORB MORTAL WKLY REP 27 (28): 237 (1978)
7) NIOSH. NIOSH Pocket Guide to Chemical Hazards. DHHS(NIOSH) Publication No. 90-117.
Washington, DC: U.S. Government Printing Office, June 1990, p. 128
8) Sullivan, J.B. Jr., G.R. Krieger (eds.). Hazardous Materials Toxicology-Clinical Principles of
Environmental Health. Baltimore, MD: Williams and Wilkins, 1992., p. 1098
9) Clayton, G. D. and F. E. Clayton (eds.). Patty's Industrial Hygiene and Toxicology: Volume 2A,
2B, 2C: Toxicology. 3rd ed. New York: John Wiley Sons, 1981-1982., p. 2591
10) Grant, W.M. Toxicology of the Eye. 3rd ed. Springfield, IL: Charles C. Thomas Publisher, 1986.,
p. 498
11) American Society of Health System Pharmacists; AHFS Drug Information 2009. Bethesda, MD.
(2009)

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

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

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

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

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

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

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

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

118 | ZEAHUMNG BN H3Y QofoIR ol

OLL 27T''1o =2 OO



Of7HIEf
(Magenta: 569-61-9)

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

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

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

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

=M : °HSDB

3. wye ¥ 8E

[

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

4, 72 LELE 373

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

oo
o

|7ARE | 119



6. BHY7IE HY T

D)
HolA 24z 4HE NHE o
SR s oR o] B0
E =

7. EENE - AR AF

8. 12

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

M EtZ
(Methanol: 67-56-1)

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

(standard water in methanol)

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

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

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

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

4, 72 LELE 373

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

5. &4 % oAt

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

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

c HlA : HEE e TEACE AHS B3 wjdEn?,

6. BHZ7IE HEEH
O F854

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

(2) =4

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

2) w, O, HIE,

ro
4n
=)
[
filo
o|N
N,
2
o
N
AL
H_4
e
it
o,
o
>
N
0%
2
N
i
o,
e
4
¥
)
&

(3) T

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

CE BES Aot AFGAOA CNC ZAA3 AARIY S ol 2247 sk o] HES
£ TYsto] 4550 TSI 27]ol& A%t 53 9 SAto] Attt eslE o
& o, Ao o]27|% sFYTtHKOSHA Alert 2016-013%).

0%
)

o
)
3L

7. EEZE

O =&71&

o218 FH) TWA @ 200 ppm STEL + 250 ppm

0l=(TLV: ACGIH) TWA @ 200 ppm STEL + 250 ppm

TIEEEel 21 AT 5 =8 &Y TIsEE Katte 2F

0l=(PEL; OSHA) TWA : 200 ppm (260 mg/ ) STEL @ -

0l=(REL NIOSH) TWA : 200 ppm (260 mg/ ) STEL : 250 ppm (325 mg/ )
FHAL(OEL) TWA @ - STEL @ -

=A(DFG) MAK 100 ppm (130 mg/m’) PLC : 1l (2)
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U=(OEL JSOH) TWA @ 200 ppm (260 mg/m*)  STEL : -
URACL -5/ TWA @ 200 ppm STEL : -
H2IE(A[R|EHE) TWA @ 200 ppm (270 mg/m’) ~ STEL : 250 ppm (330 mg/m")

* A= ] ol 4 AHA = = =
UL L257170 ¢ HE Y 2 AR TR, TIE U 59 BEE

LETIZSEIRS YOHIELICE

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

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

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

- ZY(BAT; DFG, 2023) : £¥ % methanol 15 mg/L

8. A1

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

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

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

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

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

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

.= 1 o=

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

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

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

=4 : ?the Merk index, PACGIH

[

3. w¥Y 9 8k

=29F AEHE(glycol ethen)F= AGANA d&E, A, &7t YA, 244 5o e 2ol=
EAolH, 4 IHARE ARSHEE Ut vl ARt ghef| 89 o] A==, EGEE(Zod
oH2), EGBE(EkFE ofH2), EGME(E:HE A 2)9] £o=2 APitgfo] Wrt EHZMMoL}
£59 BHA, 718AAA, J3Y H7HAL Hg7] A7 A=l A7 ZA 2HA]; cellulose
estertt GAA, HA, A, FEA, otd 59 AR FE A
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4, 322 LEL|E 27

Adfolut 11 gte] ARIAlNA F2 =4 2 Al kEd

o|N
N
ﬁ
=3
4z
il
i
\
i
N
o
ox,
o)
!
rlo
Am
nd
fijo
A
rlr
il
i)
fr
X
fol
el
N
)
=3
4z
il
oft
o
2
J l
>
it}
£

Ho| Hr}.

* HAL ¢ in vitrooA] RIZES] R o FFAZ = tE SYSOHERY HEA F5ES
HAH2.82 mg/m?). in vitroolA F FE] FLAHAS A AALGY 25%7F FFES
TS

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

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

>

Q]

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

HAA, A SHote =EE0lA EdehE Hapt B E i

o
Jo
e,
<

(3) &I
HAE WFL=E 297 EGME 0.9 g/kg/dayS A7 TS W A AL, AFlAA
Hid SH= it

oo
o
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7. L ENZE

D x=E871%

H(18EER) TWA : 5 ppm STEL : -
0j=(TLV: ACGIH) TWA : 0.1 ppm STEL : -

TIE GOl TH: YAMMOR AR, J2|1 2AMNOR 24 Gl FRAIEH E/4g olytke fF0IM A7
0|=(PEL; OSHA) TWA : 25 ppm (80 mg/rrv) STEL : -

0|=(REL: NIOSH) TWA : 0.1 ppm (0.3 mg/nf)  STEL : 0.1 ppm

FEAA(OEL) TWA : 1 ppm STEL : -

=U(DFG) MAK : 1 ppm (32 mg/m’) PLC : 1l (8)

U=(OEL JSOH) TWA @ 0.1 ppm (0.31mg/m’) STEL : -

U(ACL LT TWA : 0.1 ppm STEL : -

TIZFE(AfR| R HE TWA : 05 ppm (1.6 mg/m’)  STEL: -

* U LR LET|RO| B¢ YR Ol oMY MAEN, MR 7T N 50| HEE LATIRYRIES MIHIRILICE

2) A2 2=

- HI=(BEL ACGIH, 1999) : &5 F(E)9 "4 d9o AAFTE AT At 4¥9Y
2-Methoxyacetic acid (2-MAA) &7, 1mg/g Creatinine
A

g

8. FAEY

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 364.

5) International Program on Chemical Safety/Commission of the European Union; International
Chemical Safety Card on FEthylene Glycol Monomethyl Ether(109-86-4). Available from:
http://www.inchem.org/documents/icsc/icsc/eics0061.htm
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o7|§|.ul- -28

2-HZ A0S OIMIEIOIE
(2-Methoxyethyl acetate: 110-49-6)

ogdl ZTZ Z:HY oHZ ol EANEGMEA, ethylene glycol monomethyl ether
acetate), 2-HEA|JEHE OFN|EAH2-methoxyethanol acetate), 2-me O|EAH2-me
acetate), O|2d 22&F HE ofH 2 otN|EXHethylene glycol methyl ether acetate), 28&
numE ogE opEAKglycol monomethyl ether acetate), 2-HlEA|oetS, OFEAL

(2-methoxyethanol, acetate), Wg A=Z&H ol EAKmethyl cellosolve acetate)

1T O
. CAS No 110-49-6 WY CGHoO, Y T
. RO Y WA SOl Of| OfE|2 HIATH AP OFF LILE WAISAl 064 ppm i
g A 2 11813 (1 ppm = 311 no/n?) - M 5 10067 (20C, 2=1)
= L W 651C Z £ W osC
2 g 407 (211 5 7 @ 2 tor (200
ol o M A3T(UHYEH), 60C(THLIEN) - E g ok H 17 - 82% RO|%
.8 o £ 20 &2 (200) i SUIBME & e
L7] b 7l LOH MO WSH O] i 0| GOUT 20| LELE BuIsiC oiASt Gfofs ntviel
A9} TS QETIAGL FTPH )

=M ¢ the Merk index

o
3. Wy

*2

8c

Yo, A2 B A4, ANBE, 79 2 A4 Az 5ol AHL, 4, 0t
DR FY4A, AEZQ2 opEolE, 12T YERAST O Sl AHgHt
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A 2-HEAE = 78, B, H], @H9] carboxyl esterase?]
s 7kl He Aoz gHFon, YA HolM 24t 2-mEAE 2-EGMEA: HiAF
HHE AA B4 AKREEQ -methoxyacetic acid® HEE 0] =40o] YEIL}= Ao
dA AUt

FE EW A °i°*t} Jﬂl‘%% Sl WVJ i% % 3%
.6 = AT 219Fo] A¥oAl 500-800 ppm9] O
A 24 E40] TEE U =04 = 92 ot AR s
A= 5474, 2876 2 4750 FollE ot LE2AE Yo R g ATolA 7F
BT 35.7 ppm, TF =& B A] 9iFo] FEE}

A F9 REAAE 713 5% 3 ppm & SEIHE BT ol WASAT YA
e AEAAE 300 ppm FEANN GAIT = A B AEZL 59 0 }

- L FEAYNA A4 S HF 10 ppmolAE Hote] &
oA 718<& = sttt EZIAANA 30 ppm9] FEoNA 1e=4
Be-ET 1/139] oA 18k=/do]
22A] o ZEATE A& 2 T RO SAlolA 8% StEF0| Q= oleE EASHET ol
TEARE 1-289HE oFF 1-4A417F &9F ARESE ZEATH

=
k15745
]

(3) T

IARC : -, ACGIH : -

7. EEZE

O =271F

U=(LBLEFH) TWA : 5 ppm STEL : -
0j2(TLV: ACGIH) TWA : 0.1 ppm STEL : -
T gl 2H Hollopy aiord 242 Aot e 2

0]2(PEL; OSHA) TWA @ 25 ppm (120 mg/m*)  STEL : -
0]2(REL; NIOSH) TWA : 0.1 ppm (0.5 mg/m’) STEL : -
FEAU(OEL) TWA : 1 ppm STEL : -
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=2(DFG) MAK & 1 ppm (4.9 mg/nm’) PLC : Il (8)

QU=(OEL: JSOH) TWA : 0.1 ppm (048 mg/m’)  STEL : -

L(ACL 25 TWA : - STEL : -

H2IE (AR EHE) TWA : 05 ppm (2.5 mg/m’) STEL : -

YU LR LE7IRO| 29 YR Gl g AMASM mennt 7| Ut 50| YEE LE7|IRYRIRS MIHRILCE

2) 2P =E3AE: ARUS

8. MuFEH

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

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

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

4) Ladou J, In: Rom WN (eds) Environmental and Occupational Medicine. 4th ed. Lippincott-Raven
Pub. Philadelphia. 2006. pp pp 1251-59
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o7|§|.tl- -29

HE n-5% A=
(Methyl n-butyl ketone, 591-78-6)

MBK, HEH A E(methyl butyl ketone), FE2HEAE(butyl methyl ketone), =E2H-FE
HEAE(n-butyl methyl ketone), AE, HFEUE(ketone, methyl butyl), 2-FAR=
(2-hexanone), NAR=-2 (hexanone-2), ZZZolX|E(propylacetone), 2-24N*H2-oxohexane)

B | =
- CAS No 591-78-6 HAM gl 275AL L CHy,0 H]:\/\/LLCHl
S0k Ol LHA FAHO| | Ol OV\ﬂb%Ef HIRSH SRl HAHTH LN EH T § Yottt
(‘WAL + 0.076 ppm)
2 A ¥ 10016 - H| $ 03830°
.k L ™ _596( - B & M 2/C
371 % & 35 (371=10) -3 71 ¢ 38 mHg (250°
. ol o ~ 23°C('3'H1|/\FEH)b . = ut B . }EI:II-C5|-UI-"II-- 12%
L = =710 8 L TRk 80%°
M2 H 42 1 ppm = 4097 ng/n’ ;1 mg/m’ = 024 ppm (25C, 760 miHg)"
- 8 8 &£ E OE2 CloEofE|20]| St (S0 ChYF 8OHE @ 20,000-35,000 mg/l )°

EF LOH Moot AN 0| Lin EuoiCh A4 Aol UMOIEIAS e QETIARH BTt

M : *the Merk index, "ACGIH, “HSDB

3. wye % 8E

[

- HQIE, A, 93 Y4, HERAEEA, £7), 715, AW, g4, ¥ld 59 et 2459
B2 A8

* @A) wFolAE MBKS 5402 Qlote] Aoz AMSER gFa

- HRIE, &4, 43 s4A, UERAZERA, £4, 715, AW, g2, Hd 59 a2

o, 11—

- B4 Wm Az, 9718k BYRoil-shale) 713 B, A A48, 7179 BA He 39 B
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&4 MBKE F& 33718 &9 &9t 184 fiE 3¢ 22T fHEA=ES oY)
stal 9 keE Al oA AN S S 7HsB,
HERIAEY S ¥, 4374, 193 F9E A dojuta AF=EAEZ

29| AT vp7IRA|Z Al&etA] dojdtt. 10-50 ppme 7.5417F B¢ EE= 100 ppm=
4N B e AFIE 5719 75-92%7t F7t Heb.

AL © MBK= AWolA E7]54Hta A A (mixed function oxidase system)oll 2]dA]

4bstE|o] o]z} AFEQN 2-4kE, 2,5-A4tH &, 5-3| B8 A-2-F4Ak2 T Fuk-tAE, 2,5-

SNA2(2,5-hexanedione)o] AAET?, 8 HAMIEL 2 5-FA]L(2,5-hexanedione)

olt], o]AL HHAQl AAEA Bao|th.

Hid : MBK= @A 0 R ©7|F B3lA ol4itstet4o] & HiEE 1 2-34kE, 5-3]=

-2-3ke, ok 2o E(y -valerolactone), 2,5-34tH 2, 2,5-HHE g, =2R{0]4l

(norleucine) FdloHurea) Y HAMHES A&¥ SO widET. 8% AF=A A

5-SAb 22 AWz EE AW AA7 =i gty BFHA7| o] £3Z o] st

o] gt bfﬂ U (T FoIF9] 65%7F 8¢ Thofl v )2 4A|o] R FEoA T Aol 417

E4 Edo| HEA g

g7 ()

- HEEAEY T2 AHF AEF I AAle AF gt =4d0] gy MBKY 54<
o AT Al it =4o] Q= AT SOl ©49] 47 B2 EHYTE MBK—J
=4S o st MBKO &30l A7 of ]

9] AE AEFE A0 &5t A7 digt Z&-go] yErdt},

=
I
o
o3
ro
4n
=
oo
~
rr
Mr
o
N
N
k.
X,
B
l-l
ol
=
e,
>,
2
o
it
&
o
12}
filo
(0]
9,
e
P
oz
>,
N
i)
Ir
™ rlo

NEA: skl MR w2 A9 Ao A ESel BT, T2 &5
A7e] Aot FEHR AT AEATY] 44T ERE AolE ekt 4% 47147
o}2] ATolAE FEgAAoE 9% W 4 Jrky Busgich, Wgolar A
vgolgAES] ERBOIA Hdol Ay eAEe] MBKE A W) B4 AW Fo] 24
shedthe ofe] BaEo] it} oldhe ZRASOIA B3 thelE AsH WWshe AR



9a gopasiel ok, AYT 4 9k AFT4 Sol Uehtor, MBKY AR
Al = 2 7740l giet. BNl MAEF, 17 ART,
£33 JARS BAY FAR Aol BuE vhp gk,

2) &, LI, HIY, % FRo] ALsto] §HE &S 2283} 12449 A=540] UEhd .

3) 7IEf: SR V5o Aast wHd HIA O] WHopt vie HUE FoAA Hid 2o
Ao HAXEAYY 752 wste AR dokt”. #3 HEO| MBKE =& A7l AF
NN BAEAE oprlstg ot A7tolA B v giot!

(3) &I
=0 ARolA EdEdE 7 F @ (IARC : -, ACGIH : -)
7. =ENE
O =&71&
S8 Y TWA ' 5 ppm STEL @ -
0l=(TLV: ACGIH) TWA 5 ppm STEL : 10 ppm
7280l ZH ¢ MY QIR TR APEP(AETE, S0t Ho| ot BEEH AY)S A2l
Qo EY
Ol=(PEL; OSHA) TWA : 100 ppm (410 mg/m’)  STEL : -
0]=(REL: NIOSH) TWA 1 ppm (4 ng/m) STEL @ -
FHUAL(OEL) TWA : - STEL @ -
ZUDFG) MAK 1 5 ppm (21 mg/m®) PLC 11 (8)
U=(OEL: JSOH) TWA © 5 ppm (20 mg/m’) STEL @ -
UZ(ACL PU=57) TWA : 5 ppm STEL : -
T2IC(AFR|EHE) TWA 5 ppm (21 mg/m*) STEL : 10 ppm (42 mg/m*)
* 7t

L2t L7120 2 FE G 2y WAEY TIRYY, TIE U 59l BREE REVIFERIRS HIHLICE

d

2) BE3A =SAEGEY 7F2 FEARRG AR, AR B8 V. A =23A2RA4 )
- AR EETH)  2¥ 5 2,5-A4HLe 5 mgll

- £Y(BAT; DFG, 1999)
A<= Al AFSE A F 2,5-hexanedione ¥ 4,5-Y3|EEA]-2-SAR= : 5 g/
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8. Muoy

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 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. ] 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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R=EE-30

0% n-ofd 7=
(Methyl n-amyl ketone: 110-43-0)

2-HEr=(2-heptanone), HEOoIUAE(methyl amyl ketone), oF¥ HWE AE(amyl methyl
ketone), N-o}'Z 2 AE(N-amyl methyl ketone), AE, W& W= (ketone, methyl pentyl),
Hg #Y A E(methyl pentyl ketone), Y #HE A E(pentyl methyl ketone), F& OotNE
(buytylacetone)

CH3(CH;)4COC

H3 H‘L/\/\/I]\LH.‘

. HOF O LA 23} 12 Mo OHR|o|B 32 M2& HILILIYO| Litt

. CAS No 110-43-0 . A g 3ay

2 A = 114211 ppm=4.67 ng/m?) - H| % 08166 (20C, 2=1)
= = M _35C - B = ™ 760 mmHg 1515C
37 @ E 393 (27=1) -3 71 & 26 miHg (200)

ol B M 39T (THEMIEN) B L OFEt 11% at 66C

ASH 79% at 121C

-8 W k=
) B AU

F707 wgotn 2

ol 43g/0 718/ YR, OfFHIZ

ARIMQE MESHH FO| Lt ZHOHH, AAY Of UMDIERAL T2 Q=ETHAQL

= [ E —

i=)
[e]
3t3| gl
= FaS
Ansis, 195 O NSNS A S

=M : HSDB

[

3. w8 % 8E

FAFAY 8A, I, B2A, FE, v, AA 59 A, AEe] & HVHA, UERAERER
(nitrocellulose) 719 €4, & 799 &

2,

W2 N-obd AE A WA, S5 5 BHNA HF L 50 ste] F2 w2en] oGH
285 B ) 47 =29 4 Atk
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S71° =& A4 A% 2 8730 fLE $ Ak, wiwo] Hag uf glom? Aolg 53|
fFoz =EH 3% SFZAA7E dojuy 352 5l =EH A% s5hE H o] dAg.
T &, 719, oA FE, A 59 SHLERYH HY BF EAH0 o2 SF4E4
SAol IS 4= Y. 719, TE? I gAY 4SS fEE 5 Qlh A4 et ojugt
A= FELFANA YebdA] kot AttiAare] AmE qlop.

2) T AFLEE
- ARA T =59 F8 TAARE olAHERl 2 E40] st SE7I4 ABBSelt &
SAS 25 oFst 9 v,
(3) ¥4

At " &' EFOAA FEEA A
7. EENFE
O =271

(ISR TWA @ 50 ppm STEL : -

0j2(TLV: ACGIH) TWA : 50 ppm STEL : -

TEAEel 2H ¢ B LRAISS AAMIE 47

0|2(PEL; OSHA) TWA @ 100 ppm (465 mg/m’)  STEL : -

0|2(REL: NIOSH) TWA @ 100 ppm (465 mg/m’)  STEL : -

FEHIAU(OEL) TWA : 50 ppm (238 mg/r’)  STEL : -

£(DFG) MAK : - PLC : -

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

YE(ACL =57 TWA : - STEL : -

L2iE(ArlEHE TWA @ - STEL: -

LR LE7IEC| B PR G U MAEY TR, 7l WY 50| WEe REVIRERHE TUHLICE

2) A=A =8AE: A= A5
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8. MuFEY

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(QR) 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 IL
Washington, D.C.: U.S. Government Printing Office, 1984-5.

4) Lewis, R.J., Sr (Ed.). Hawley's Condensed Chemical Dictionary. 12th ed. New York, NY: Van
Nostrand Rheinhold Co., 1993, p. 757
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RIIREE-31

HE o 7=
(Methyl ethyl ketone: 78-93-3)

FER=(butanone), 2-FEt=(2-butanone), °Ig "2 AlE(ethyl methyl ketone), HI'2 oMAE
(methyl acetone), MEK

T o

- CAS No 78-93-3 - BN REA L CiHsO N

- BY R HM R QoY oA omMIERE ER HM(EASAL 1 5.4 ppm)
2 A& 7211 (1 ppm = 7.21 mg/nf)C - H| % 0805 (20T, 2=1)
L oM _gel T = H 7960
z 7 W 2 24 (27 =100 3 71 ¥ 775 mHg (25C)°
o Yt ™ -C (UmAEL)P E o o H 27| 5 18%~12%(vol %) °
€& o & 2565 g/100 ml (8 200), 84! 2U8 R7ISMO S=Ct
7 EF FLES REAMZ 12 YRS O 57, AL Aoz ZEUCDIEQL ULNDITIAL T2 QETIATE
SOttt IotS7sEe= 102,000 ppm

M 1 the Merk index, "ACGIH, “HSDB

A, Al Aot A=A, 7719739 Aok, 24 dmF A4, 1,.2-9gE 759, =gt
& Eeogd, vjdEd 2HEgEA, %ﬂ%"ﬂé‘iﬂé, Het2otlw 5 Ed 5o A

- HAFARER ¢ ESA, BAl, A A, S8 AR AR, B omE A4l
1,2-9¢& R, gl 3
2 ZoAHZE L
- F8HFTH ?:%Xﬂ, A, A
e HYgil HAzE g,

.
>4

RS
o
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F5 0 287, AT, 0%, F HEL 59 FeEg.

A 2 HjAE - SEAEA HE ofE AE (MEK)Z thAE 9] 2-butanol, 2, S—butanediol,
5-hydroxy- 2-butanon® 2 Hrt} AFFO|AA MEK= Al&6] SF o] AAd 1T B
oHA HH AR $5°F 3-hydroxy-2-butanon®] FE|ZA wi&sHA Hrt. 8*12} TWA

2 200 ppmol =EHH, 27] & HWEALAEMEK) s&= 9.7 ppmoli &H F
MEK s%E 3.6 2 m/07b € WRgs & 57159 AL 45e 0.
0.018/min°|t}. 7|Y™(guinea pig)ollAl MEKS] thARMES 2-FERS(2-Butanol), 3-3|=5A|
-2-F&-2(3-hydroxy-2-butanone), 2,3-F&°IH-2(2,3-butanedione)o|tt.  7|H T A]
MEKS] tiAtg2 3-3|E8A-2-REe — 23-RE0E - FEFEANA — 2-FeHs —
HLoGAE otk &Y Al &1, 3719 BFEE SA5H= MEK HEE 10-12 ppmol .
HE7] - @504 MEK AA w7l dig 8184 %olth. 57|59 MEK %= MEK =&9]
ZET BB Ax7} =P

1) A%7A: A818A 9AF} oAkst o BEH

2) 25HA: w, ¥, H20] B35, FH &) 53

3) TEH: ARZE7|A A= H7159 o]AHFEV, 9 Za)?
4) mg & o A=FFA), W I

5) A 1l BeHy, F19gel, B, T

2) W 3E%

1) ABH : HEogAES] A

1p
iy
ro
H—a
i
flo
of
4
2
r (¢}
>,
oM,
P
o
filo
Jo
il
ek
4

S,
2

(3) WPy
523} Aol werEAE 79 9 B, (IARC - , ACGIH - )

7. £EZ
D x=271%
= (I18=ER) TWA : 200 ppm STEL : 300 ppm
0[2(TLV: ACGIH) TWA : 200 ppm STEL : 300 ppm
TIEEEe 2H TR A= B BF, BAVE 2YE AARdkE £F
0|=(PEL; OSHA) TWA : 200 ppm (590 mg/m’)  STEL @ -
0|=(REL; NIOSH) TWA © 200 ppm (590 mg/m’)  STEL : 300 ppm (885 mg/m")
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FEAL(OEL) TWA @ 200 ppm (600 mg/m*)  STEL : 300 ppm

Z2(DFG) MAK : 200 ppm (600 mg/m")  PLC : | (1)

2U=(OEL: JSOH) TWA : 200 ppm (590 mg/m?)  STEL : -

U=E(ACL 2Ye3E7d) TWA : 200 ppm STEL : -

TSIE(AR|ETR) TWA : 20 ppm (60 mg/m’) STEL : 100 ppm (300 mg/ )
LR LETIRS B9 PR G, AAS, IR TIe TR 5O HEe RETIREEIRE ML

2) BETH =SAXGEY 7152 AN AFAY AR BE V. AESY =2A 24 )

- FF (BT ¢ AF T HEAEAE 2 mg/L
- O]=HBEIL; ACGIH, 2011)

24 g3 A RHE| A7) BEI
A 5 MEK NAusE T 2 mg/L

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

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

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

4) loride, methyl ketone and other chemicals. The pulmonary and non-pulmonary effect. Int Arch
Occup Environ Health 63(7):503-507.

5) 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.

6) OSHA. 2009. Table Z-1 limits for air contaminants. Occupational Safety and Health
Administration. Code of Federal Regulations. 29 CFR 1910.1000 Subpart Z.

7) 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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RIYE-32

Mg O|AREl HE

(Methyl isobutyl ketone: 108-10-1)

MIBK, 3<&(hexone), °|AFE HE AlE(isobutyl methyl ketone), °]AIZZY ol E(isopropyl
acetone), 4-HE-2-HER=(4-methyl-2-pentanone), 4-HEHer-2-Y(4-methylpentan-2-one),
2-HegzEYd WY AEQ-methylpropyl methyl ketone), 4-H=-2-Het2(4-methyl-2-
pentanone), MIK

CHy
- CAS No 108-10-1 . Bl gl 28AL CoH,y,0
A T4 HBC)\-).L.:H?
L= U | SAHO| CHiA| AHE G Mk HROH EQO| UV VHARTE LICH? CHAHOl A= 0.3~0.7
ppmo|CtP
2 A & 10016 (1ppm =418 mg/ ') H Z 08017 (20C)P
= = M _g47C zn L ™ 11580
z7 9K 345P 3 71 & 15 mmHg (25C)°
o 3 ™ 23T (UHAEL)? Z gk sk H 14~75 (vol %)P

oo
=2
H

20l oM, Az=, Il Of|E|=29F

28 : °the Merk index, "ACGIH, “HSDB

ro

Cte

et 2 2 HolES &A|ZA o]y AEFu|T,
HELTFLO] A&, ZHAHALAUERAERZ A HA 52 FALA), 234, At =

kKl
-
=i
4
N,
=il
we,
i
|m
!
=
il
f
[~
ﬂJH:l
)
o

4, 322 LEL|E 27

ARA AS AAHANA 57 FAT wRe} o] B oA

© AT AR 33712 F5EE, HE B4 60% = S5HT.100 ppm] HEolA
of 2&5Hd sxol =2k HEAEAET=

=i
ue,
)
i
=
S~
z
fijo
i
ok
>
)
rlr
[\
>
S
H—A
e
o



28] MIBKE & & 2-4A1%F Atolof]l @A5HA S715h= A2 EolAl= ¥+=tt. MIBKY
4AE B7] wE F QEEY Fo] 90% o AWollA AAZE "t EH/F7], 71E/F7]
EYAS7E 242 907 926208 A} A Hof &si/do] . Hjelm 52 889 A¥A==
Ao R 2417F B9F 7ML 253 Al7|WA MIBK 10, 100, 200 mg/m %9} 181
MIBK 200 mg/m’e} 54 150 mg/m’] TFE &5 AlA &5 A, @9 4, &9 F
MIBK9] 958Z A7 =& o 4¥ 5 ARES] 4-HD-2-He-Z3} 4-3]E5A]-4-
HE-2-Here o] sr= HEWA(5nmol/ 0) °lst¥tt. MIBKS] A&l uﬂo*L GOHAIE
o|gltt. MIBK ©=Cl2 R wiEt; A9 SdFAAZE 5 FLgo] Wkt
MIBKY] % vE& =&23%0] 45| S7I6tal 11 o]l = A% =& F l 5] 7Hastod
2A17F0] At Tof PR Egditt BE &3 St B EF MIBKY AALES
1.61 hr/kg ©1Q3L 3417t ]9 k=&oA MIBKO 44 % #ijd £FS =39 10.04%
0]041;]_2)

o OjAL . FEAOA EF HARER 4-hydroxy-4-methyl-2-pentanone?} 4-methyl-2-pentanone®|
9}\1;].3)‘

- W14 MIBKE 7HS] 71y W, ZAE Y, AfEdoz= vzfo] yidE?. 2799 71
Xﬂﬂ G AGAE e R 3 dATolA HE 4 MIBK F 0.12%7F Ao & vjd= g,

i ﬂllo

QS Aoz &304 100 ppme] Y = A= Hd 5X0I9, 200 ppmell 1587t
LE2HH o9 dREe] £9 AG544s A ﬂﬁt}”.

ZAAA =7 80~500 ppm?Ql ZollA 1Y 20~30% 59t 6}1:% 1978 % 2/3°1/40°] &, 2,
59| A53/40S SASHAT. 7|et S4oE 49k Al 83E), %% AL 59 S B4
58 & ZAFF &7 50~100 ppml 2 Woldl & 147 F 19| & ASTS T45HALL,

431719t B2AAA FAb0] ALEY.

1) TEEH S E2AF oA widslAlal MIBK7F Zo] £o=E uf 7HA aniline hydroxylase
L9} cytochrome P-4500] Z7FsAT)). 2% B E71 80~500 ppmQl oA 1Y
20~30% BoF A5t 199 & 49 7+ vy S-S 34500

2) YEH » AdH ez 50 ppm MIBKO| =E5= AR ES Wer AFFsa e LAsIAL,

izt Hwstel AR o5t 7|5 Asts WA gkt a1y dRefA Ty
&4 A7 Fohs Bugt Al ATEC] AU

=]

|—lf|—, |:||7|'l (o]]

D A AR FE7F 80~500 ppmQl oA 1€ 20~30% &3t &dstd 199

| . |
s o T =
2 398 2ol 208 B4
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(3) TAA

IARC : 2B, ACGIH : A3

o= (18EER) TWA : 50 ppm STEL : 75 ppm

DIZ(TLV: ACGIH) TWA : 20 ppm STEL : 75 ppm

TEA80 2H R UEH S8 M=5YE 27N e & e BER 2%

DI2(PEL: OSHA) TWA : 100 ppm (410 mg/rf)  STEL : -

0]=(REL: NIOSH) TWA : 50 ppm (205 mg/m*) ~ STEL : 75 ppm (300 mg/m*)

FEUAL(OEL) TWA 20 ppm (83 mg/m’) STEL ¢ 50 ppm (208 mg/ )

=2U(DFG) MAK : 20 ppm (83 mg/rr) PLC : 1 (2)

UE(OEL JSOH) TWA : 50 ppm (205 mg/m’) STEL : -

UR(ACL PM-57) TWA : 20 ppm STEL : -

TI2FE(ARIETHE) TWA : 20 ppm (80 mg/r) STEL : 50 ppm (210 mg/m’)
T LREE RETIE B PR U, NS, TR, T U 5Ol HRE LEVIFYRIRS YusRILICE

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

- AF(IELFH) - AW T HHo|AREYAE 2 mg/g crea
- U]=2(BEL; ACGIH, 2010): #UE8% At &M 5 MIBK : 1 mg/(

- ZU(BAT; DFG, 2023) : AAEaT st AH F 4-Methyl-2-pentanone : 0.7 mg/ 0

8. A2

1) Buropean Chemicals Bureau; UCLID Dataset, 4-Methylpentan-2-one (CAS # 108-10-1) p.72

2) 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.

3) 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.

4) Wigaeus-Hjelm E, Hagberg M, Iregren A, et al., Bxposure to methyl isobutyl ketone:
Toxicokinetics and occurrence of irritative and CNS symptoms in man. Int Arch Occup Environ
Health. 1960;62-19-26.

5) Kawai T, Zhang ZW, Takeuchi A, Miyama Y, Sakamoto K, Higashikawa K, Ikeda 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.

6) 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.
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7) Silverman L, Schulte HF, First MW. Further studies on sensory response to certain industrial
solvent vapors. J Ind Hyg Toxicol. 1946;28:262-266.

8) 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) 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.

11) 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.

12) 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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7|32 E-33

H% S=C0|E
(Methyl chloride; 74-87-3)

2 E(artic), 222 Y EHchloromethane), Ex-ZZ 24 E(monochloromethane)

.= 1T1 o2
. CAS No 74-87-3 . BRI 9 A CHsCl HyC—C
- B AN PMOR R WAL QIO DlO| LITE? WiAfo] Al 10 ppmolrt?
2 Ab @ 5049 (1 ppm=206 mg/m’)’ H| % 09159(20C)
L = ™ 977C Z = ™ -237C(760 mHg)?
=7 W E 247 = 7] @ 3800 torr (22C)
o P M - Z a3k A 81~17.2 (Vol %)°
£ o &£ 20| oft =on 222WE offe29} AQICH?

M 1 *the Merk index, "ACGIH, “HSDB

re

YA, ?i-?’é_‘- A, BAl stetE e S0AIE, dElE AR, =7 BRSS9 AV, B2
=
©

(Styrofoam®)# Z2|¢-det Az, A AdAl, 5F

Rl
el
oZ
2
i
_E
ﬂ
r%

F8 ¥4 Aze g0l HRz g4 4 o)

o AL @ ZHol A HErL ) SlolER 2R Y dAER B, fESe TEYYSlo|tg Akt
. 9E YAFEE S-methyl cysteine°] AMA AEEY &3} WAL QP
57 3 aWo R wHEG.

) AR g



5, 714, @715, +ed=E, B4, é—’? AP, Mg FReto|zd
o

o A& YL, Ty 1
3 g B4 g,
ppm °2 FYE AL},

H: SAAZA Tz 2edx, BlEds, 4o, A, &, o7l AlokEE

g Z&glo]Eo] 7.4~70 ppm AL L=E2HE ZAo)A 858 AsiF 2.
2) TEEH 9B A ATLA 7F FAo] BuEHY.
3) HEMAITH . Y8 A AT A AF EA4o] BaE Y,
4) NEIH : ITE AFoA FA TASH Ag 2 HFPAIo] Zrv B QioH?,

(3) A

FEAYAA TAFEF)el EHAHY. (IARC : 3, ACGIH : A4)

7. LEZE

D x=E871%

OIRIRLEE) TWA : 50 ppm STEL : 100 ppm
Ol=(TLV: ACGIH) TWA : 50 ppm STEL : 100 ppm
TIEE8e 2H FRUEHA FFE LTI w2 BEE Y

TWA @ 100 ppm

Celling : 200 ppm STEL : 200 ppm (5min in any 3hr)

0|2(REL; NIOSH) TWA : - STEL : -
RUAY(OEL) TWA & - STEL ¢ -

£(DFG) MAK : 10 ppm (21 mg/ ) PLC : 1l (1)

U=(OEL JSOH) TWA : 50 ppm (100 mg/m°) ~ STEL : -

UR(ACL PM-5/) TWA : - STEL : -

LEFE(ARIEHR) TWA 20 ppm (42 mg/ ) STEL : 75 ppm (160 mg/m")
* U LR LE7IRS B YR G UMY, NS mRUN I W 5Ol FWEE LE7IFERIRE YIHRLICL

(2) ABAY =BAE: A% ¢S

s
o
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8. Muoy

1) Mackie 1J. 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 chloride (CH3Cl) in male volunteers. Fundam Appl Toxicol. 1985 Apr;5(2):361-9.

4) 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

5) McNally WD. Eight cases of methyl chloride poisoning with three death. ] Ind Hyg Toxicol.
1946;28:94-97.

6) Fairhall LT. Industrial toxicology 2nd ed pp284-286. Hefner publishing company, New Yor (1969).

7) Hansen H, Weaver NK, Venable FS. Methyl chloride intoxication. Arch Ind Hyg Occup Med.
1953:8:328-334.

8) Torkelson TR, Rowe VK. Halogenated aliphatic hydrocarbons. In: Patty's industrial hygiene and
toxicology. 3rd ed Vol 2B, pp3436-3442.

9) 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.

12) Rafnsson V & Kristbjornsdottir A. Increased cardiovascular mortality and suicide after methyl
chloride exposure. Am J Ind Med. 2014; 57(1): 108-113
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Q7IAYE-34

Mg FEEXE
(Methyl chloroform: 71-55-6)

1,1, 1-E8Z220fgK(1,1,1-trichloroethane), ¥It-EEZZoe(alpha-trichloroethane),
HE EZ 2 2 B (methyltrichloromethane), HEZZZ X E(methylchloroform), EZE=&
ZH e EH(trichloromethylmethane), EZ8|&Z&Z9]E(trichloroethane)

- CAS No 71-55-6 - B 9 33 CH3CCl +H

QF Ol LHAj ofor 2RRHE HIATH WA LEs SAMO| SOUY OHR(LUA O] : 120 ppm)

At & 13340° - H| z 13376 (200)°
L ™ -325( ® £ M AT
1l & 455 3 71 ¥ 124 mHg (250)°
o/ S Z 4 ot A 27| 5 7%~16% (vol %)°

==CH007 g/100 m, 20C). OME, ofE|2 #iiol= & ==t

Tt
I_
7|-O|::||7|$r, e | g'.UHH SZI-/\‘I _’ —ll. 7Y-I7"<U|-EI:| '='O| |_|»J_I_ I_;|£t:IEI-UL|-|:r

H2A 59 SAE ARSI YHTEo] vinylidene chloride A% shst
TA9 FU=EHE AMEHH ?‘ﬂxﬂ A AAZCE 1dof 109 TE7tEo] AH|EIL glont
¥o] Q7] "o o= AREo] AT AOR difEHT

4, 72 &=L 27

A AME 34, 35 €A 54, vinylidene chloride AZX 374

* FF TR IFVIE EO FesEed, 07E SEAE SEE S dofdt ARolA
HE &3 &5 52 30%-60%F =] AR A Qv skt 7|7t wet &
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o] gt 2, 35-350 ppmol 6A17t =&
HA, =R =EFHAS o A, ¥, 3
%1:]_4—8).

o AL WY S22 222 7oA microsomal P-4509 2J3} trichloroethanol® tAFE0}%10,
AHo|A AEH3 12 Trichloroethanol2 trichloroacetic acid® AFstE o] Ao A
L}E],Lép E 9\’]\1:]_2—5.12,14—15)‘

« " ] ARolA 97.6% 5 HEEEEEES IU|E HlE W, 0.5%= oMISitAE,
0.6-1.1% &WOZ, 0.2%= HollA Yepgoiy,

« BE7] 0 62 AFEOlA 35-350 ppmoll 6AI7F kE Al &AWS F3TF trichloroethanol}
trichloroacetic acid #i& ¥H7|E 27A120 76417 o] ATk,

1) MBH: SFAFA AAE 53 aFEA} A4 FEHow A
S3A4IAE 500 ppmollA UeRE 4= 913,19 o] oA WAlS] Az SHpFolh,
350 ppmol 2A17F =E3HAY 450 ppmoll 4A17F 2H =& A] =] wHsto|u HAIA 74l
o] AstE| o] Jowest-observed-adverse-effect level ©|4+ no-observed-adverse-effect

leveld] 7P,

2) U AR kEHe dFole A2 @2AIA epinephrined] He A4S S71

AR,

3) I8 & {7842}t ulvA 2 mX gX|(defat)E B (redness) 218 (scaliness)2

1) WEEA 3 HIRTA: 7|Yotu et HE o83 370d &<t s 302914 3AIRE &%
1000-10,000 ppm =&AIZIT w0 Heshd #slyl dega®, eI ng IgE
1000 ppmollAl Aulgt 7tak A14F9] 7k 29l W3kl FE ATk,

;

(3) T

IARC : 2A, ACGIH : A4
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7. L ENZE

D x=E871%

(IR EE) TWA : 350 ppm STEL : 450 ppm

0j2(TLV: ACGIH) TWA : 350 ppm STEL : 450 ppm

T1E Agol 27 DRIANgl QIEg MUK, WBA 9l Mol QS AlAYt ot 4F TLV-STELE
MUNMOR LIEI £ Gle WMol IHS ATt Of £F

0|2(PEL; OSHA) TWA : 350 ppm (1,900 mg/n) STEL : -

0|2(REL: NIOSH) Ceiling : 350 ppm (1900 mg/m) STEL : -

SUAY(OEL) TWA & - STEL + -

=(DFG) MAK : 100 ppm (550 mg/m®)  PLC : [l (1)

U= (OEL: JSOH) TWA : 200 ppm (1,090 mg/m*) STEL : -

UR(ACL L5/ TWA : 200 ppm STEL : -

TIZLE (AR HHE) TWA : 100 ppm (550 mg/m’)  STEL : 200 ppm (1,100 mng/m’)
UL RETIRS 2 78R Y LYY MANEY TIRUY, T U 39 EEe LETIRERIRS YUHELICE

2) BENH =SANEEY 7182 SEARG A7, A 75 V. A =2AREA )
- AF (AL EETH)  4¥ T AYSEA 10 mg/L, 2¥ F FAASIHS 30 me/L

- 1]=(BEI; ACGIH, 2020)
A2 T JYFH3E 249 methyl chloroform : 700 xg/L

S5 o9t woff 2o AHFH3E &7] 5 methyl chloroform @ 20 ppm

- =A(BAT; 2023)
S o AF Al EF 1,1,1-EfEZ22E : 275 ug/L

8. ¥iz#

1) Astrand, L.; Kilbom, A.; Wahlberg, 1.; et al.: Methyl Chloroform Exposure. I. Concentration in
Alveolar Air and Blood at Rest and During Exercise. Work Environ. Health 9:69-81 (1973).

2) 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).

3) 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).

4) 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).

5) Kleinfeld, M.; Feiner, B.: Health Hazards Associated with Work in Confined Spaces. J. Occup.
Med. 8:358-364 (1966).

6) 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).

7) Caplan, Y.H.; Backer, R.C.; Whitaker, J.Q.: 1,1,1-Trichloroethane. Report of a Fatal Intoxication.
Clin. Toxicol. 9:69-74 (1976).

8) Bonventre, J.; Brennan, O.; Jason, D.; et al.: Two Deaths Following Accidental Inhalation of
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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, L.J.; 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-84-183-565. U.S. National
Technical Information Service, Springfield, VA (1984).

14) Stewart, R.D.; Gay, H.H.; Schaffer, A.W.; 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 Iodine. 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).
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f71%EE-35

HIER HIA(H'Y O|2AOFL|O|E)
(Methylene bis(phenyl isocyanate): 101-68-8 &)

OHdHEr to]4Alotd|o]E(Diphenyl methane diisocyanate), Tjo}o|AA|QME THdHEt
(ttolototo]Ato]QkAL tholH YW EQl, diphenylmethane diisocyanate), HEH L HY Tjofo]AA]
QF:Hmethylenediphenyl diisocyanate), 1,1'-HE3H|A(ofo] AAJopd|o] EHIAND) (1,1'-methylenebis
(isocyanatobenzene), %A 4,4-HE@AHHd tJofo]aA|FHpolymeric 4,4-methylene
diphenyl diisocyanate), SgA MDI(polymeric MDI), generic MDI, crude MDI

= =T O
- CAS No 101-68-8 - BApA ol ARAL CisHioN; O3 %canmﬂﬁa
- Bk OI LHA  HHAH LHA] CIMHO| HHHOZ LHA{T7E QICH
2 &b & 25026(7.35 mg/m°) P - H| = 1197(70C) °
= = ™ 37)C° Z L ™ 194C to 199C °
37 Y E 86(F=10)"° 3 71 ¢ 000014 miHg (20C) °
o ¥ M 202C 240C(RHTIRE) = L
Q 6 = C Ul‘ -Q-U ' Q 7 Q M %E}‘, Ol-/\-”%, |_|7‘|_|, %‘IC')I',
g8 of & 20 g 8oz 02g/100m 8 tolz 2

M 1 °the Merk index, "ACGIH, “HSDB

E9 e AR 2 EGAE A3 374, MDIFIEA BlAHd o]AA|old|o]E)E ARERE

Aol Z(foam)E+= E(film,) T8 2



BHn'0 Vo [¢]

1) Malo] ol EHQI TDI”E A BF7 374 : 0.1 ppm °FY 150 =52 ¢ = Jdut,
W72 E otA A=st, AH Aol o8l 718A| AHA R E443 348 A5 vHeo] Yo
WA, I Q% 5, AR 78R A9 2 7R, HB, 58 T S0 =& SA B
T AIZE Tl yEhdt 715 5%2 0.5 ppmele] Fxo =EEHH 4~8A7HY] FE7] &
F5, Eujy, 713, 352 5ol 7Y, &S SUT Tk 3~7Y B F40] A&
"ot A7) 5%(0.5 ppmold)olA= At 52 7T, ol 718X 945 2 7|8A =5
(bronchOSpasm)ﬂr HEZFo] Qg Aoty F+94dxt L5, 50| &4t

il
N
H1
ol
H
9,
=)
il

ST T 3~7L7HA FAdo] ASHTE g sk —’FE E—E oA 124171A]

154 w2 3 7 BA W4 S43} ] 6] Eoly JwA] Tl
(2) WY ARIY

1) S : Fo] YA SnE Folx Huzk HY FHo] A&

(reactive airway dysfunction syndrome)o] @& 4 2t} 0.

g T = ZER
[e)

ppm ©|5}9] AEk

el 3l 0
T =& Ao 2 BEAVF HE A2 35719 4R Z, ol =4 Y], £4YE B¢ &4
2 A

AFl 1/\1 SO FAJo] A&H] oY TEIw V|He

/\] x]—s]-oq ;G x4 ;(-]/\

1A D& TS Ys SAIE HolY =g § 34 TAVA| AR 671ollA 2009] Eo]
A9 7S Hol= Q}X}Oﬂlﬂ ARAAHA F4 AANES SAE EY = A, AT
A= HA A& (status asthmaticus)® EAS =t MDIO| tigt w7432 1A o

obEIL A 27] W fFo] uet Xfolsh U 9, AA Bk ol kF HE ek

AT 5 gt
(3) ey

A7) werzaz AAse] QA gkt IARCQ004)914 7|&=o] UAE ¢
i A 2R, Aol tie AR AwEol ok 94 2491 TD
o]lo

78] OHJ%‘:—:L—,— AK

7. LENZE

O =271F

Roy, F= TH

DI9] A%, IARC: 2BZ

(1L 5 TWA : 0,005 ppm STEL : -

O12(TLV: ACGIH) TWA : 0.005 ppm STEL : -

T AEel ZH W7|s UARF 27| WO LOILIA| ¢f2 HEE TJOICt
0|2(PEL: OSHA) Ceiling : 0.02 ppm (0.2 mg/m*) STEL : -

0=(REL: NIOSH) TWA : 0005 ppm (0.055 mg/m*)  STEL : 002 ppm (0.2 mg/m) (102)
SEUAAU(OEL) - STEL : -
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EU(DFG) MAK : 0.05 mg/ PLC : 1 (1)
QU= (OEL: JSOH) TWA : 0.05 mg/n? STEL : -
LR(ACL 2M-FY TWA : - STEL : -
TRIE(ARIEHE) TWA : - STEL : -
* 1t

Li2fE L2710 =3 FE O LUy, AASY, TIRUY, TIE U S0l PEE LETIRECIRE HIHILICE

LI ™o

i

2 REFA =2AE: A= Qe

8. MI2

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]
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7|32 E-36

4.4'-HEH HA(2-S2200T)
(4,4'-Methylene bis(2-chloroaniline): 101-14-4)

4,4-tjotn| -3 3-t)Z 2 2 ¥ W EH4,4-Diamino-3,3-Dichloro-diphenyl-methane),

4,4 -v 2| AQ2-FZ2 2 WA olT)(4,4' -methylenebis(2-chlorobenzenamine), 3,3'-UZ2=&
-4 4'-tjotn| -ty = dH|ek3,3 -dichloro-4,4'- diaminodiphenylmethane), B]AoF(bisamine),
g-(4-otn -3-Z 2 2 5 d)HEH(di-(4-amino-3-chlorophenyl) methane); 4,4'-#g&-8]A
(o-F=&2=Z0otd?)(4,4 -methylene-bis(o-chloroaniline); I}eh i} -HlEAv|A(Z-F2 2o )
(para,para'-methylenebis(co-chloraniline), 4,4'-totu]=-3 3' S22 I &
(4,4'-diamino- 3,3'dichlorodiphenylmethane), WEdH|A(L2E-ZZ ZoldH)(methylenebis
(ortho-chloroaniline), 4,4'-Hgdl v]AQ-Z2202d)(4,4'-methylene bis(2-chloroaniline),
2,2 -UE22-4 4" -wdd tjopd (2,2 -dichloro-4,4'-methylene dianiline), MOCA, MBOCA,
DACPM, C-MDA

. CAS No 101-14-4 ez O Ty
2 ol ~C

. EOf 5l A BN QA 2R OflIL T ATt Lict?

O X O E
2 A ¥ 26717 (1ppm = 1092 mg/m)° - H| = 144(4C)P
= & M 100-109C° B M-
TNEE - . & 7 9 1x10torr (250)°
o o T - B oo -
g o £ H#M ofZ2 YT & =1 EZZRRo|LU E20 HELHE Sof s=rtb

28 : °the Merk index, "ACGIH, “HSDB

o|&AJOHC|EE Tiote FRAY 7haA, EFSHE B A FA fAF TtaA Ax Al

ol&AOHH|O|EE FHrohe SAIS] 7haAl, EFE" B AFA AR TtaA Az 5
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C 5 FE =E AR AR AR wFoln] wi2A] FHER,) 5E/1S B 55 2 5

o AL E7Q} QA7 BEFoA 719] Co-A dependent N-acetyltransferase©] thalo] thg A
7142 Agstty, X3 AFolA  arylamine carcinogenesisolA FQHFSOoZ AdHA
N-hydroxylationo] e} 17+9] 7to] mpo]F2&o)A A5 epdT.

« HiA @ QIZE RS ARERE AA AFolA HREE B3 FH 44-HoM[ k-3 3-HEER
Hudrgt (MBOCA)2 Iz Aoz sjd=glen, 99 28] &A= N-acetyl
MBOCA®} N,N'-diacetyl MBOCAZ} A&% . MBOCA®| gt 8#42= MBOCA
&S AT & Qg

< B L AR ATl FHFALNA 07X R HTP,

sEE € & e EF HelAoHolE, EFoaHE 4], EHE A< oA
MBOCA® =&H Z2AENA vt BT, IFU Fof v7] A A9 SEFH U0
gt Z=AO] d=o] MBOCAZE 5=, e Yor: S0/ 54X & & w2l 29+
£28 S0 TASIA. 11A7Ed B2 £HoA 7.2 ng/i2] MBOCA®] HEEUL o] &
FAAANA e A2 o2 UPoH, Sk, Gk, AEke BT AESHA F%eH, #H2A
SEE QL. S ENRIZVNESTS BA.

2) W 3E%

1) H¥A7MH 0 19718 Linch 2 MBOCAS] 671¥~16¥ ==% 3199 ZEAEC1AA

AESAH o2 g YY) A4S £ & Aoty Bagc. o AP Ward 59 LI E
ATolAl, AlEsiA MBOCA ¥ 2 52l 17879 ZEAEC] gk 109 &t A

Aoz HHgre WhAEA] 2ottl). NIOSHOA 1968 ERE 1979W71A] mlA7t 3lat
570l A MBOCAE AJAlsl= 54099 T2AHE9] Bt HRAES Aeto] 2719] ¥go]
HuEQon, HuE ul=o T2 A4 e WAES 100,0008° 17500
MBOCA7Z} AFgollAA 9339k farettts 7HS WHH?. 197280 MBOCAS AJAtsh=
oA 1.571E 2 o2 sist ZAoA get Z2A o)A 1988W WEgSo] HAYste
MBOCA®] oJgt 394 3ot Z24=2 R E o).

X

(3) weHd
52 Yol Tehgel Busigon], Qziel et WAL BFESHL. Tet MBOCAE:
hALE BYSHIINH N-A1SE oA o-obEahE B9 WAL 74 3 FAF0] UL,
(IARC : 1, ACGIH : A2)



7. ENE

D x=E871%

SIS TWA : 001 ppm STEL : -
01=(TLV; ACGIH) TWA @ 0.01 ppm STEL : -

IO 2H  HENZZ 2R A Ol U0 LAFYS Haet F 4 3 ez A

Oj=2(PEL; OSHA) TWA @ - STEL : -

O]=(REL: NIOSH) TWA : 0.003 mg/m’ STEL @ -

RUAL(OEL) TWA : - STEL : -

=2(DFG) MAK : - PLC : -

U=(OEL JSOH) TWA : 0,005 mg/r? STEL : -

UR(ACL M5/ TWA : 0,005 mg/r? STEL : -

TRIE(AR|EHE TWA : - STEL : -

LR 27IR0 B YR Y woky, AR, IRUN 7T U §o) YRE LATITYRIES MUHIRLIC

@) BTN 2% : AR Qe

8. HuEW

1) Chin B, Tobes MC, Han SS. Absorption of 4,4'-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, N.Y. 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, A.L.l O'Conner, G.B.I Barnes, J.R.l 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. J] Occup. Med. 1990;32:865-868.

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

13) ACGIH. Documentation of the TLV’s and BEI's with Other World Wide Occupational Exposure

Values. Cincinnati. 2010.
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RIYE-37

o-HEHANZEHA =
(o-Methylcyclohexanone: 583-60-8)

2-H Ao Z 2 AL (2-methyleyclohexanone), AFC]EZ3AARL 2-HE-(cyclohexanone,
2-methyl-), &ot-HEAlo]Z 2 A (alpha-methyleyclohexanone), 1-HEA|EZA-2-2
(1-methylcyclohexan-2-one)

B | =
- CAS No 583-60-8 . BRI G 23A CoHL0 ij:l/
- B ol A RO LIRS SOl oty O OfMIE [ 8ROIQL QARSH AT LiTE
2 Tt @ 1217 (1ppm =459 n0/m)° - Hl 3 0925 (20€C, 2=1)°
= g H -139¢C° .3 = ™ 165C (17]9hP
77777777777 s 7% = 39 (/=10 3 71 ¢ 10 mHg (200)
of b ™ 5889T(UMAEN) . E u Bt
M2 H 42 1 ppm = 458 mg/n’, 1 mg/m® = 0.218 ppm (25C, 760 miHg) °
2 O E 20| SohEin g, oflEkent CiojofE| 20 &g
-7 E} U ARSIH|QF MABIH 20| Lig EHISICE A Alofs QUARSIEIAQL THS OETIAQL ZT|7f
HIKSIC OIOIMO R ORYE|0] QIOLE BIOf| LZ Al MTO| O{ZQIFICt EEMMO| LIOH 24TKOIS2 ZAf

(o3

ICF7| BChe oPgMIel 2E2M EAfok= ol ESOIC

2 54 At 4 284 NMC

r

28 : °the Merk index, "ACGIH, “HSDB

=74, A, AR, UERAERL, of|&F HapA o] it

ANt 529 B, BAA 718 1R gl ol SHE AHE

4, 72 &=L 27

- e, BA), EE Seiad A 24
- 7% 4R, = AA 1Y
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1 3F AF 2 = R FHo] 7MY kEF R HRE B3 T4 A

« AL REE-HEAISRIAAES AUolA HEASRd AR S,
- B B B SRFEAY ZEAIE IG5 & Fo= widdn

) = O& HY A5 = 2, 9§ 5 A55A

62 B BE o] 02 HPAF RN £7]0] WHo] vEsle] vi2w HRE A4Fska
A7, uko] olo] Agstgon], Ha AATE 4.9~7.2 gfkg ol Eat BI04 AT 4H A

A AAFES 1.0~1.25 g/kg oIJTP. MEOA AT LD50L 2.14 ml/kg, E7|NA RS B35t
LD50 1.77 ml/kg ©]AT}.

AN W Bl A4 E Z4bo] B Ho| gl o]t A3 S oAUt
Aol Tg 4243 WA A5 EhtA A1e] wzt 27]

LEZE-HEHAZEIA=S] EEHLE 160~170Co| 22
2L o= AARso o|2= F7|7F WA 7] o 57| E %‘6; oz & AFYde=
O

(3) T
S5} AlgoA @$2dE 7Y < ¥ (ARC © -, ACGIH : - )

7. EEZE

O =271F

Ot(18LFS) TWA @ 50 ppm STEL 75 ppm

01=2(TLV: ACGIH) TWA : 20 ppm STEL © -

TIEAEel 2H ¢ FEUIM & HI AESYE 2RO Lol AEE

0|=(PEL OSHA) TWA : 100 ppm (460 mg/m’)  STEL : -

0|=(REL: NIOSH) TWA : 50 ppm (230 mg/m*)  STEL : 75 ppm (345 mg/ )
FEAU(OED) TWA @ - STEL @ -
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=U(DFG) MAK - PLC : -
2£(OEL JSOH) TWA : - STEL : -
YR(ACL Y57 TWA : - STEL : -
H2E(ARE L) TWA : 50 ppm (230 mg/m’)  STEL : 75 ppm (350 mg/m’)

*

U LR LE571F0 7 PE G LYY, WA, TR, 7 WA 5O HEE LETIFERHE HIHRLICE

2) AESA ZAE: A2 g

8. 12

1) Sittig M. Handbook of Toxic and Hazardous Chemicals and Carcinogens, 1985. 2nd ed. Park
Ridge, NJ: Noyes Data Corporation, 1985. pp 594.

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

3) Cralley L], 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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7|32 E-38

HEHAZ 2=
(Methylcyclohexanol: 25639-42-3 §)

SAbs| ER2 A Y E(hexahydrocresol), A EZHE H&=(hexahydromethylphenol), W¥

4 (methylhexalin)

2. 27 -2 HA

. CAS No 25639-42-3 . B G AZAL CH3CeHioOH Q—
B U LA DAHO| THom Ol GIBF HBK35E)0| QICt (K4Sl A 500 ppm)
B A % 11419 (1 ppm = 467 mg/m*) - - H] % 0913 (250
= L ™ -50C Z = M 173~1753C
z 7 @ £ 39 (27 =10) = 7] ¢ 15 torr o[¢f (30C)
ol B M 67.78C(UHALE) - E " M OAIRRRL ¢ 296C
g o L 20| ot =Om(20COIN 3~4%) Wl LTS 2RIEZ0| =)
<7 Ef QARpMIQ HMZOHH 2o Bl ZHBIE AAAOs UNMDIEIAQL TR RFTIAQL FT[7H EAHOITE

EM 1 HSDB

[

3. wye ¥ 8E

HTIE] QAAA, RBGO] ABPIAA|, B FAE Bl W AR EIA, FHSA, 2,
g 5o 84

4, 72 &=L 27

AE2= oaEH =9 oH 2] g, HlFAZ, A2d Az, 24 54

5. g% % oAt

e T2 EAERZINEL DB AR 187 T35S Esto] T4E 2 .

« QAL HEAER I ES TS B4R A0 Vo] I EVAE AR HEAER
IS Fol o &H FoA HEAZEIAREoIY 11 tjAMEEC] SFF&4E Ev 4t
(sulfuric acid)@ ZFAE FASFAL. EYol 284 232 ppmT 503 ppmo] HEAZE
iz Ed FENME AWolA FAkate] ZA|7F UERtTH,
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LA W g Uﬂa‘ﬂliioﬂﬂ}io FRIE EPAE FAt &
E719] A8 Fo] 2RFEM0] MUSEL 7159 NPUASRIEE S UL BAP,
121 ppm?) “ﬂ%*]%?a%“ﬂ%ﬂl w2E E70AE v ZRIEAY o] FA| T HE
Z7etae.

H'0 Yo [+]

7o d5S I o AeH Askd F70| =EE 4% w I, ¥ A5S €od
AT, 7o, FEM 9 T2 LEd 3 AP &4 fI8 5 U, 1t &4 9 479
&4T Bag | Qe
2) T Y%

1) NEHH 58 AgoA A AL Aol HuE it

2) MEH : 5, AH, B4 AT SRS S e
(8) T

&7 Aol ot
7. = E7E
D =271

(L 8EEH) TWA 50 ppm STEL : -

0j2(TLV: ACGIH) TWA 50 ppm STEL : -

TIEgol 2H ¢ R WOl ASHS 24T

0|=(PEL; OSHA) TWA : 100 ppm (470 mg/m’) ~ STEL : -

0]2(REL: NIOSH) TWA : 50 ppm (235 mg/m’)  STEL : -

FEAU(OED) TWA : - STEL : -

=U(DFG) MAK : - PLC : -

U=(OEL JSOH) TWA : 50 ppm (230 mg/m*)  STEL : -

UR(ACL -5/ TWA @ 50 ppm STEL : -

TSE(AR|EHE) TWA : 50 ppm (240 mg/m*)  STEL : 75 ppm (360 mg/m’)

* b LigfE LX7|70| B 7y Ol Hiokd  AlAl

I

8 MR, 7E WA 50l FEE RETIFERIES YIOHELC

8. HuEW

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: I-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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7|32 E-39

LT

(Maleic anhydride; 108-31-6)

Q] olslo]=gto|=(Maleic anhydride), ¥4t F4E(maleic acid anhydride), A&~
HH Q9 FE(cis-butenedioic anhydride), 2,5-FHt]-2(2,5-furandione), 48 F+&

(toxilic anhydride), ttolsto|=E2-2,5-1 &4 (dihydro- 2,5-dioxofuran)

- CAS No 108-31-6 - B SRR

1=

- BY H M ARl EATE L OiRF BREMIQN M|

-2 N 9806 - H] 5 148

.k = ™ o5)g(a - B = ™ 760 mmHg:202.0C
= 7] W £ 3380 (27]=1) -3 71 ¢ 0.1 mHg ook ,207)
o o M 101.7.C(2mALER) = oo 7 AR T71%, OtRl 1.4%

110.C (THEIALE) ® (volume in air)®

20|l Sof MMl THaRYl &M acetone, ethyl acetate, chloroform, benzenedi
==Lk

olo

0 &

-7 EBb YR ARRMIQL HE Al 20| LI FUOIH, Aa U (s AREN s A=Y 25719 FNrRitast
U2 RFTALL F7[7h LDt

£/ : °the Merk index, "ACGIH, “HSDB

3. e % 8E

[

@O ¥, epoxy, T4 A=l AR JEo=E AMEE

@ YA, YA, FFolet Ao AFEE

® fumaric acid, tartaric acid, maleic hydrazide®] €=
- FHFAE  IREAAA

4, 72 L= 27

PPG(Poly Propylene Glyco)AZF4, EXIELJAHE =X AXF

B4, BeeA A2ER

o,
:{El

>,
(=)
£
r o]
2
__>‘~_l“
PN
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L gy it g8 7R, theo g T AN malic

# g4k FotE XK fumaric acid)?] HAFEFEZ |,

6. BRI HUY
W) 4 AZAT
1) I, b RS AT, S SRS o8 4 9w, EolA

B35t} YA AT EZ(photophobia)?t EA|(double vision)Z s 4= QIt}o.
2) BEIA : A7|=E A=ate] B9, 713, 78R, H715S U S AP
(2) ¥ AFIE

1) I, SET HERNES oprjste] FEHYY WAL dod 4 Uk PHELelrt

=
(sensitizer)? TH3AQl EA= ¥H3-& doZ 4 Qrh

(3) A
AAFY dsololld mREx FAL AH S A 29ETE SAHSE A4l BEREW

(ACGIH : A4)

7. EEZE

O =2871F

o218 FE) TWA : 04 ng/m’ STEL : -
Oj=(TLV: ACGIH) TWA : 001 mg/m’ STEL : -
77 Agel ZH UMEN 2 22AtS0l g4, TMel REV|, mIR, J2|0 =9f A= THEdE XA
QIeh £EOIM AT
DIZ(PEL: OSHA) TWA : 025 ppm (1 mg/r) STEL : -
0|=(REL; NIOSH) TWA : 025 ppm (1 mg/m’) STEL : -
FHA(OEL) TWA @ - STEL : -
=(DFG) MAK : 0.02 ppm (0081 mg/m*) PLC : | (1)
2U=(OEL: JSOH) TWA 01 ppm (04 m6/1m) STEL : -
Ceiling : 0.2 ppm (0.8 mg/ )
UR(ACL 2Y-3/d TWA @ - STEL @ -
WIEIE (AfS| R HE) TWA : 0.1 ppm (041 mg/rf)  STEL: 0.2 ppm (0.81 mg/n) (C)

"I Uit R EIR0) B9 g O oMy, NS, TR U, TlE YN 50| el REIRIRE HusRLC

RS
MO
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8. Muoy

D & =27]% AP ATESLE 14D QIEEAZT 2005) 16p U EAY 2 S84,

2) Buropean 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/

3) Venables, K.M.: 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.

4) 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).

5) 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).

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

7) Short, R.D.; Johannsen, F.R.; Ulrich, C.E.: A 6-Month Multispecies Inhalation Study with Maleic
Anhydride. Fund. Appl. Toxicol. 10:517-524 (1988).
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[ |
R4 me

(Phthalic anhydride: 85-44-9)

TEAE Qdsto|=2to]=(Phthalic anhydride), T8 AF FE(phthalic acid anhydride),
1,3-olo] &AMl Z3E]2(1,3-isobenzofurandione), 1,2-dlA Y74 AL 245E5(1,2-
benzenedicarboxylic acid anhydride), 1,3-Y<43F&%H1,3-dioxophthalan), FE&HH2
(phthalandione),  1,3-F&%#t]2(1,3-phthalandione), 1,2-#AG7IEA  FELHE(1,2-

benzenedicarboxylic anhydride), ZT8%F<&(phthalanhydride)

2. 22| gho 4

. CAS No 85-44-9 . AW 933N CoH,05 Cﬁ?
mop gy gy VI S 91 Ay WYMo SRl B S0l WAt bict ’
(‘@Ael AL 0.053 ppmP)
2 A 2 14811° . H| z 153"
= = ™ 1308C (1719)P n = ™ 285C (sublimes)b
z 71 ™ £ 51 (27=1) (KOSHA) Z 71 ¢ 005 mHg 05200
o Bl M 152C(UmAEH)P E db b H ORkR 7%, AHE05%(2715)P
Mg H L 1 ppm =605my/m; 1 mg/m = 017 ppm (25C, 760 miHg)P
.82 o & UTZ0| M o OEHELR} S0 0{7._* o
20| Tt ROE(062 g/100 ml, 20C)

<71 EBF YR MR HEOHH 20| Lin ZLO Aoz TEME F7IQ UNRIEY T2 KETIAQL

2 [e] E —
57 LI

=M ? Merck index, "ACGIH, “HSDB

w
nE
oz
rie
*8
oo
H1

I
I
o
I
>,
B

A AR, E71E FAF 7taAe AeHAo] AR EFIE FAFOf AR
(Phenophthalein)®} & 21(Phthalein)A| .

[E
.

I
£

El

]
N

o ofN H mC
of,
KU
o= o
2

|
2
2,
0%
22

oo
o
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d

¥
a
fll.
2
é
BN

, T TEaA] AR, ER(@EAE @75 ), X3} ESToAHESA]
Xﬂil)

1) BEI: 5818 A5, B9 A 714, AFE, AEe, 4 Bael vz 24 7k, Y
9 97152 o 4 ALk,

w2EE WE7 BolA 1 £, 80| U B5L
g 3) EAA Aol A&H A7t Biwglon,

A £L oPSHAE YATH. 30 ng/mEOIA Aol 71T 25 ng/m SN

AR EAo] Yehd L S4%) ghoi} mel} xekeeisto|=eto] o] EgE7
weE e Aot olelo] o4 WRelZo] thow vhute] ¢l WS, mekells)
olEefolt Bt AT Fo| B A% HE Fio] Uehtid] o]Re Ago] Jit ng
Ato] A7) diolet.

3) B GF Alo] BB opgh,

4) AETA : BN =2E 2EA] ARAA Bgo] WolA A7t Buw P,

B 3O wEE 2uAe] dRolA sPNe SRAFA TR S0 BT Bus

SEAYA AES AT LD50S 800-1600 mg/kg, Fe AT+ LD50S 2210 mg/kg

0 TR Y A% AAE R ot sl dute] 95 oI S Ack ek
(Foel)s 434 WL Uehhs B2l 47171 sel, A7 W wEsE 0

2) BEH : W Ee A&EAQ =3 Al 20| 4]0, 2371419 &5, B AY # €8, 718Ad
oI 4= AT, EFF TFVIAY TS Rete] g7 HlY, 71HA 4], Tl
49 9] dAgo] HiE i Qohd. meristolmeto]=of 1Y o]y k& E o] 39| Hulnit

o o

166 | ZZAFHYETCH MEAY M3 |OHQANE HE7YoH

[



=2 BH % HA 59 S4S UEHle ZEAECNA o] 22 tigt HEAR0] FHe=
eIl So]FQl [gEo] S JA7E ot H4lZ dod & Q= 371 9 ke
o8 dHA o, 1Ero] neElsto|=gto|u ZHHA o R REHO
A Aol E 4 Qe Ao=® &HA Uk LY ofF 7R LEERlsto]=Eto]
32l 714 disiA= &2 Aol E= qlow It M4 wAol Ay

a}

1o
_t?g
it

1>

1o
)
fu}

S
iC)
N

FEEE FAA AA @t Nielsen 59 AFIAE 2479] ngdstol= 5
FE7t 1.5-17.4 ng/wolal, TWAE 0.4 ng/molA st 6089 224 7k Hazt
Auelo] ol 2EAL 31FoI9T, A FAS SOl ety

Wemfos 52 AolAl= 1188 mEEddsto|egio|to] k& I=EAE 7k H4
287, A4S 2108 e,

(3) &Y

T Astol=gto|Ees UM A2 dovl= S22 ERFHA YA g AR AAR

==
s=ddolA HESE vheio] 2| F9F AR stolke THEAER gle AR YENHT

SI(IRLEE TWA : 1 ppm (6 mg/n) STEL : -
Ol=(TLV: ACGIH) TWA : 0.002 mg/nm’ STEL : 0.005 mg/m’

TEAEe ZH &7 AMEOHM AZ5Y0! LIELLA] 42 s 4%

0|2(PEL: OSHA) TWA : 2 ppm (12 mg/m) STEL : -

O|=(REL; NIOSH) TWA 1 ppm (6 mg/ ) STEL : -

KEUASHOEL) TWA © - STEL @ -

£U(DFG) MAK - PLC -

2U=(OEL JSOH) Ceiling : 033 ppm (2 mg/m*)  STEL : -

LE(ACL 2EL52Y TWA @ - STEL @ -

TIZE(ARIHHE) TWA : 0.2 mg/m?’ STEL © -

U LREME RETIRel B PE S M, MAEY, TIRUA Te WY 59| HEE LETIRERIRE RIHRILICH

2) B =2 A= A&

s
o
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8.

A2

D) &4 45 A AHRAN AREIA(FRIEA) QFAEAFS,2010) 10p

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

3) IPCS, CEC; International Chemical Safety Card on Phthalic anhydride. (May 2003). Available:
http://www.inchem.org/documents/icsc/icsc/eics0315.htm [cited August 22, 2006]

4) Grant, W.M. Toxicology of the Eye. 3rd ed. Springfield, IL: Charles C. Thomas Publisher, 1986.
pp 736

5) Patty, F. (ed.). Industrial Hygiene and Toxicology: Volume II: Toxicology. 2nd ed. New York:
Interscience Publishers, 1963. pp 1822

6) Buropean Chemicals Bureau; IUCLID Dataset, Phthalic anhydride (CAS No. 85-44-9) (2000
CD-ROM edition). Available: http://esis.jrc.ec.europa.eu/ [cited August 22, 20006]

7) Nielsen J, Welinder H, Schiitz A, Skerfving S. Specific serum antibodies against phthalic anhydride
in occupationally exposed subjects. ] allergy Clin Immunol 1988;82(1):126-33.

8) Wernfors M, Nielsen J, Schiitz A, Skerfving S. Phthalic anhydride-induced occupational asthma.
Int Arch Allergy Appl Immunol 1986;79(1):77-82.
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EHI 7l
(Benzene: 71-43-2)

H=Z(benzol), AF|EFZIALE Zdl(cyclohexatriene), #<Z(benzole), H(phene), ITZHIZ
(pyrobenzol), T 2¥lZ(pyrobenzole), B4 2 U(carbon oil), €2 YZEKcoal tar naphtha),
#HY $3Hphenyl hydride), Hl&d(benzolene), 49 H|ZI2 2 (bicarburet of hydrogen),
A8t UZeEKcoal naphtha), XE W&E(motor benzol), °F=%(annulene), "|dIE UZE}L

(mineral naphtha)

. CAS No 71-43-2 . BN G BN CoHe @
D0F T LAY SMojIM FE LEis “bl‘c‘ HMZM, L UM(YYE AT LI,
(Aol Al 12 mg/0 )™
7812 (1 ppm =325 mg/m’: .
s o8 oz u 5 0879C
r 200) | °
L = W™ 55C Z L W™ 801C
37N Y Lz 277 3 71 & 75mmHg (200)
ol Bt M -111T (UH| AEH) Z gt ot H 27 5 14%~71% (vol %)
M g H £ at 25C and 760 torr: 1 ppm=3.26 mg/ % 1 mg/m’=0.31ppm
-8 8 & 006g/100nl (8 200)
-7 Eb Qlzpdol Yo FHOIEL =olle Hel =A| ¢, |R7IBMLE 7IS0E M =cCh ARiMet B0
9hQBI 20| UOtH 7|8tof7| fICk

28 : °the Merk index, "ACGIH, “HSDB

3. 4el ol 8%
715151 R Y] BIHALE, FUR SH FAAE, YUHLA, 224, WA= AAA, SRE
@A, A 9 AEAE el A ARE S

1) MYy © 289, Hs, AelEzdlit 5 e f71skekEe SEelH, d=, I AEAY,
FHAA, w71tR, 2o, B, ¥R, U=, 7hA|, ARIGE, FoF, A, ddw 5 39
91t shot FAAE AEAA
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2) &

5. 84 9 A
55 BRI,
© e

2753878

43471,
;28] gAL 7132 7iolH o)A His

. #2 53, HQ

(maintenance), A&, A

H=E
=

o SSEth.EE
(hydroxybenzene), 7}€l&(1,2-dihydroxybenzene),

B8 w2A §g)

= FA+= (1,4-dihydroxybenzene)Z ARSHHth =2 inorganic sulfate?} ZA3siod
, O A2 9ol
hydroxyhydroquinol (1,2,4-trihydroxybenzene)Z E#4, ©]3}=|o] cis, cis-or trans,
trans-muconic acids 7} El+ A, 183 H&3} glucuronic acid’7} 2Es glucuronides”t

HAY cysteinedt A@sHe] 2-phenylmercapturic acid’} E& A Soltf?.

phenylsulfate7} x5k

!

© 9]

= =

o A"k

AR et tE ARE 7HElIE0] H AlgtE o

‘:‘TS‘H*P%E—‘J— Avog wjdH,
Ao A9 BH7]= oF 24413 ol

1) AEH L AAG 57 B9 5ol o) Be o) WiAle] @7t B A9 oj1ee, Taz,
c}éw, 5%, 04, TE 59 F4ol UL & 9lom, kFol § 44T AS Aok B,
A, TR, A4 S, mhE), )4 go) Fo] & 4 e, sht SRAG|A B3t @ £
B WAl F710] w2 E T AR 2RAC) g $d 23 do) o 28, 34 WSl
W Bist gop?

2) VEEA: 8% s ah 9 gesy 37

5)

2) W AFI%

WY @Y Adoted 57}
me QY YEA 9, SR 28
Axg 2499 NRde fasey.

7|El: A 2474 A=Lo A=

Lol HiA

71 A=

_’:_
¥ 3 285719

A71Ho2 HEAN mF2RE o] HA =]

5o vhie o 77, B, A=, 43S 4354

dete A,

1) ZEIH: © 98T 4437, AYEFH 9D Aezo] HAd- &2 27|d A1t
A7 S7PF AT Zolo] E9] AAE UEle s Helvh g, W, G4mo]
27 ot AT 4 o, HE A F(pancytopenia)o 5 AHbone marrow)7t
SRt QAAEF] W18 (Aplastic anemia)o] WA AYEFY WIE2 731 #HA
=9 AR ARlolt.

@ WP, Ay F5F 2 4o FdFoz dAo EHol HEyEe dogd
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ol 19208 AFog Hug Oli

st WYY RYe

myeloid, myelomonocytic®]il chronic type®
o] el W M Ho] EEEAY(SMR)
FEZSAFGH|(SMR)7F 2 A

ol A= SMRe] 322914 6637(400 ppm-year)7A| A&
94?3‘]— XHAHHFﬂ:k] =lke! Q-Z]-_‘:_ Hﬂoﬂlﬂﬂol tﬂ%ﬂol— ﬁo—]o] UH..,_ 3_1:]—(1@]11 ]

40 ppm-year®|s7HA =

=

B AHHAE HolF= dso] v

)0l o 7HsSHA|NE &
%El& acute typeollﬂr AL
gl £ Yehdt
Pﬁ} A kot 40 ppm-year©]’
7Vt Aol EaEdnt. #Ad

*.:"
A

2~

U= A 5 10-17%0014 @d=o] Agselet). 12yt wizlof] ojgt wdrgo] JPED/S
HE(HET A4S WA AAISHs AL otyth o TA7HAY &7|7h2 1HEY G
T ot tiFEE 159 ol o|th(F| 4 0.8W0lA L 49.6). #iAlo] 23t wHE WAJoll=
EAR718A =& A%, 715Y, /HUHQI U 5ol 8% 4R A-8gitt. WAl g
L& g Z53F(SMR 409 : o]AS 1987W OSHA PEL/TWAE 10 ppm©lAl 1 ppm
o7 Y= A7t B), Ao dPAIKI.

(3) T

4 =% oA e A A A2 109 B¢ 2o JUES ST Aow BT
Roml0 Fa-th 27 A4 WAHO] FEE/IsE eEdolA g FLE] FIt 2,40
A #EEHAGY. (IARC : 1, ACGIH : Al)
7. LEZE
O x=271%
= (U18EER) TWA : 05 ppm STEL : 25 ppm
0IZ(TLV: ACGIH) TWA : 002 ppm STEL : 0.1 ppm
TIEAEel ZH ¢ HEE o] ThEdE RAR B 4 s £F
TWA : 10 ppm .
D|Z(PEL: OSHA TEL : 50 10
= ) Ceiling * 25 ppm > ppm (10 min)
0|2(REL: NIOSH) TWA : 0.1 ppm STEL : 1 ppm
SUAL(OEL) TWA © - STEL * -
Z9U(DFG) MAK : - PLC : -
U=(OEL JSOH) TWA @ - STEL : -
UER(ACL PU=F7) TWA 1 ppm STEL : -
TIZIE(ATR| 2 HE) TWA @ - STEL © -
U LERE LE7IRS B PR N Uy, NS, TIRUN, Tle UM 5O HEe LEVIEERIRE MOHIRLICE

2) BEA =ESANEEY 71E2 SEARG A7

- YFHOEEFR)  4¥ F FEA 50

A AR

0 ug/g crea,

2SN, A28 R3NEA4 23)

ol

= 1

2 94 5 /L

[IRS3
o
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- "|=(BEIL; ACGIH, 2018)

37y 98 NE M3 Al BE
A =t t-Muconic acid MAAxg 2 500 ug/g creatinine
A F S-phenylmercaptoic acid MR 2 25 1g/g creatinine

- EYU(BAT; DFG, 2017) : &¥ % t,t-Muconic acid 150 yg/g creatinine

4H F S-phenylmercaptoic acid 0.3 ug/g creatinine

8. 12

1) IARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man. Geneva:
World Health Organization, International Agency for Research on Cancer, 1972-PRESENT.
(Multivolume work). 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 24, 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 24, 2B, 2C,
2D, 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 ] 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.

12) ATSDR. Toxicological Profile for Benzene. p32 PB2008-100004. 2007.
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- X —

(Benzidine and its salts, 92-87-5)

1,1'-Hto]Hd-4,4'-tolobgl((1,1'-biphenyl)-4,4'-diamine), p,p'-Htolold(p,p'-bianiline),
4,4'-vtoloPd®(4,4'-bianiline), 4,4'-Hlo]H'dHo}¥1(4,4' -biphenyldiamine), c.i. °OF& Holofx
A& 112(c.i. azoic diazo component 112), p,p'-thelotu]|=o]Hd(p,p'-diaminobiphenyl),
p-ttelotr| et ¥ d (p-diaminodiphenyl), 4,4 -trolotm| ety ¥ 'd(4,4'-diaminodiphenyl),
4,4'-trolHd @A jonl(4,4' -diphenylenediamine)

. CAS No 92-87-5 CEMN TN CoHN, e (s
- B N KA Hi =2 oRF FRMO| Y IRR. F7ILE Hloj| Qfoff Mo| oj=Q?

2 AL 2 18423° H] 3 125 (200"

= = 115-1200 Z = ™ 400-402C°

77N % E 636 7 N1 o -

¢ o= QRKER oL LN oF - L

2 o & Ltﬁg:OO ml cold water, 1 g/107 m boiling water, 1 g/5 ml boiling alchol, 1 g/50 ml

= ¢ °the Merk index, "ACGIH, ‘HSDB

2 0L A
WA GRO| T AGHE AFBLolH, WAl L, DRASH, BRAYAZ, ANS
=, AUE, 1% 18, S5 G4, AR g AgH oL, Holk Arge] BA
s AP, BNa0 AAS e PAA, A UTH, 3R 52 425 A%
AP A, BB A WG FolA ARHOE AGHI ek
- §E MAAZ NEASA. AFE AKAYA AA, 96 &9 B F4 P4 B)

2) FRHITY: Mk, TR Az, PG AxTY
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5. % % oMt

cE4 0 FE B O E5E w2dg

o AL HIR DS tARMSE Bl B3 Sl SXHHAM = (intermediates) /5t DNAL}
T3 Z2TDNA adducts)S ep?. HAD tiatet #Ed FH 9832 N-acetylation,
N-oxidation, and N-glucuronidation®|™ &7t Eo|AdE& HOlt} o|AL A7] Eo|4 &
SR DA% o] AP,

o A : WY AR ZEAONA 4-6%E free benzidineC & 2-5%+ monoacetylbenzidine
02 5-10%+ diacetylbenzidine®&, YHA|+= 3-hydroxy benzidine= E3F3t conjugates
Fe2 4WS 55 viEED. APEEM B W B T AF oie o, FH il

AR Auat ojdolglth. HEL 80%7t HHOR, ik 67%7F AMoR, dgol: 50%7
AHoZ H/a}:,,]oh;p)
© RE7] AROlAl SAIell BA 1 mg/kg MIAEE AFRS W B WKV I= 3020194, WA d

AR O] ¥EZ7| = 3417 o] ieh.

1) HR7[AH : Z71AQl =& Ao AWHA Tk, T FAIJAE 5o JT7H7F AT Aoz
el 9l
2) HAOY . L2} A ARl = AUtk A2 IHA or, A F T ATE HolR|
ook,
(3) TAA
WA do] HgolS QUi A5t 2A7 SES 9 oA 9, A %%*J?gﬁl,
7%, %, AR, 2k v, 9, A% 5 T A7I0lME 8ot 9gle] SU1sttHe dso] At
Q = YAFo g Hgdo] WAy, AX|Fo|A = 1ol A OP@EP) (IARC 1
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7. L ENZE

D x=E871%

(U5 TWA : - STEL : -

o12(TLV: ACGIH) TWA : - STEL : -

TE QPO ZH ey WHHE0| =of LAY FUE (ACGIH 1A) QI/gd ALYt =2 Z0/=F AT
nRg 59t 342 W %’8% odivie 0 BA H2OL Skin notation is recommended.

0|Z(PEL: OSHA) TWA : - STEL : -

01Z(REL: NIOSH) TWA : - STEL : -

REUAL(OEL) TWA : - STEL : -

Z(DFG) MAK @ - PLC : -

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

UR(ACL ZML-5/M) TWA : - STEL : -

TRIE(AIR|EHE TWA : - STEL : -

* 1 LR LE7|Z0| B T4 Ol gy AR ORI 7L YA 5O| FHE LEVIAYRHE HRLICE

(2) AEHY BN
2% U AT S5} 0.010 g/ AE AEHE Aol FEe wEE kT Bolof

8. HuEW

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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1,3-2ELC|o
(1,3-Butadiene: 106-99-0)

1,3-FE(1,3-butadiene), HtolB[E(bivinyl), Blo]old®(biethylene), W& (pyrrolylene),
o4 (vinylethylene), ©H|2(divinyl), ¥EF-1,3-tl(buta-1,3-diene), &3}, Zap-FE}l
(alpha, gama-butadiene), °l|2|E@(erythrene), HELd(methylallene), FEHM(butadiene)

o
L ac

1T o2
— CH,
. CAS No 106-99-0 - ERA G ITA G H2C——I
DOF O LHAf  DAHO| tAZ OFFF HIGEZ LHAT LIP LHAHOIA] 1 - 1.6 ppm (recognition)”
B A @ 5409 - H Z 065 (-6C4, liquid)°
L = ™ -1089C° - B E M -45C(760 mHg)®
= 7 ¥ £ 187 (air = 1)° 3 7 ¥ 2110 mmHg (25Q)°
of o ™ _1044C = u o lower, 24: . tl)Jpper, 11.5% by
volume in air
- ™ 2 H 4 1 ppm = 221 mg/m* 5 1 mg/m? = 045 ppm (25C, 760 miHg)°
-8 8 E Hol 20| SA| ofon YT OfE|Z, Wil Oy Eof =eb
-7 E} O QIupdo| Ut IMIRtEE FEOtDE 7| FoIM B 7hHs/g0| QI WRH Lot ME
OfH 20| Lt H4otH, 5 5 32 Y3t HESHH Zd 5 A2 FGUML AL Al YT}
PN PO QETIAT} wsiCt

£/ : °the Merk index, "ACGIH, “HSDB

3. wye % 8E

[

HEA(Butylene)oll Al BAEAY HR(light oi)Y YZEHnaphtha)d] & DE5f(catalytic
cracking)® WFETH 94 IRARIONA 7 FQ3F wERdlo|h,
- 8% TAHIR(SBR, NBR 5)9 9%, ABS 4], UIE9] Y82 AR

IR B FASA AT, AR ogd Az
T+

= ks
57, Bolol Az Al AFegEs] &9, o, 4=, 49, 7w, "R 59 34 5



F2 Z% NRE 59 FPHoz neHrf
« &5 0 371 F 130,000 ppmOl 2A17F k& ZHEOJA perirenal fat (152 mg%)2] s=7F
7P &k, zb M, v, AolA B (36-51 mg%) WU
o TiA} @ BEFHAE BS54 = thARAIQ] butadiene epoxide, diepoxide®@ WHEHE| 3!, THA|
3-butene- 1,2-diol & 3,4-epoxy-1,2-butanediol°] At} FFH o2 Ak5tE o] o]Aks}
g47) "ok gAY o] EAYSHE epoxides SAEA, WA T BEo] o,
- WA g W] FHolA F2 AW, 7] F 3V AAEL, s 2-10 Azl

13 ke A ok WA B2 nhE AL 2 2480 Uehd 4 9tk
8000 ppmol 847k & A| Alof Fol, =HHAIE 43 F4o] ekttt A7} 5o
god Y% sHe it

1) WEsY: A4S HES 200, 1000, 8000 ppm o YA GYHE 1547A] 1% 6AIE
%31, 1000, 8000 ppm k&wolA A% F717F @ASHA JAE ULk 8000 ppm =3

oA Y AFEEC] S7ISHRAL, Eiob FAIRE dol7h F4st. Be oA minor
defects7} Z7}Fs1T}o.

"

(3) TAA

TP 02 Sprague-Dawley AEE S 2 1000, 8000 ppm HXo] 3% 6AI7E 3 59,
Z 2¥7t =& A|X] 23} 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 ¥AJo]
7. w2 F 6.25, 20, 62.5, 200, 6250 ppm®]l 7 6AIZE, F5U4 2A%F &S,
625 ppmolA XA WHE Oz QIgH APgol {FoJstA 715k 200 ppm °lstollA A%,
H|, forestomach, Harderian gland, §4, W2, 7tof|A Al4gEo] whgstiet®.

1,3-butadiene =2 224} IS EA FX 9 274 APY Z71S B I(non significant)”
AAEA A 2874 o Y 2712 B tHnon significant)'?. Nested case control study
AL Rettjdol =&H 2R W] uxH|7F FolstA] FU1eATHY. durely T
H|3f QF= Z9kgt ofz] dgho] gt #EAMESHH|= BT [foJotA Wotoy, dejdos d=x 9
g 27|14 &9 TEAPTSHE 8951 =4 YEdth (lymphosarcoma, reticulosarcoma
7D, (IARC : 1(ZE7]4), ACGIH : A2)

fretye | 177



7. L ENZE

D x=E871%

Ot(18LFS) TWA @ 2 ppm STEL @ 10 ppm

D|2(TLV: ACGIH) TWA © 2 ppm STEL : -

TIE280 2H Y Tis8E AlaTRor| 2o 2EY.

0|=(PEL; OSHA) TWA 1 ppm STEL © 5 ppm

0j=(REL; NIOSH) TWA @ - STEL * -

FHAE(OEL) TWA @ - STEL : -

=U(DFG) MAK + - PLC & -

UZ(OEL JSOH) OEL : - STEL : -

U(ACL SMIEA TWA : - STEL : -

TIZFIE(ARIEHE) TWA @ - STEL : -

U LERE a7 B HE G ey, NS, TIRUY, TIe U 5ol HREE LE7IFTERIRE HIHIRLILE
(2) WEA w=SA K . u]Z(BEL; ACGIH, 2010)

538 3= ANE MZE A7 BEI
1,2-Dihydroxy-4-(N-acetylcysteinyl)-butane in urine MUtE 2 2.5 mg/1

Mixture of N-1- and N-2-(hydroxybutenyl)valine

LN iti 2.
hemoglobin (Hb) adducts in blood ((not critical) > pmol/g Hb

8. 12

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 Bvaluation 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 ] 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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n-SE2

(n-Butanol: 71-36-3)

- BEF8(n-Butyl alcohol), H8 &F&(butyl alcohol), 1-FE2(1-butanol), n-&
EF2(n-butanol), H&2(butanol), 1-HE <LF2(1-butyl alcohol), HE FAEF=E(butyl

hydroxide), W2 &= 2% (methylolpropane), T2 7}¥E(propyl carbinol)

. =B 11 o2
- CAS No 71-36-3 - BAM B 3ARA CyH00 MO~
. DOF Ol LHA|  2AHO| TjoiA] OHAY HS mLZ HIAYH LHAY LA ] 1 017 ppm®
""""" 2 R 2 7412° . H| z 0810° (20C, 2=1)
777777777 5 g A -90C - B B ® 17-n8e
77777777 = 7 4 £ 255° (27 =10) - & 7 7 mHg" (25Q)
ol u ™ 2889° (UmI7H . E gk Bk A ARE12% ORHA%P (vol in air)
M2 H 42 1 ppm =303 mg/m ;1 mg/m* = 033 ppm (25C, 760 miHg)
""" . 8 8 £ 91% in water (v/v) at 25° C. O[EF2, OfE|2, OMMIE HIM Q7|2Mo| & =ob
-7 Et & 2% Ft 20| 9l= ZHOIM 2QFIOHA|IN 29T OfMoN Zeidol 27|9F B3t Z7|12 Ay
SICH UWOE ARGIN| O UUZ| 2L0p MESIH T TIA(LAL)E BOI0] 20| LD ZHISIE HA Alojl=
UADIEIAQL THO Q& THAQL Z7[7h AHTICY

28 : °the Merk index, "ACGIH, “HSDB

HIE, T, A A, Ak, WA, GHSA, GR, SLEOI=, Fo] §ulE ol
=]

o] F2A, AlzAY F4A|, Asde 8L, Lex

1) FSMEY - HAE, £X], &, HZA, FATA 59 WA ARQE, 324, AzA, UA
59 A2IH
2) =9

a8l AT7EE, HE o AH(butyl esters), IFAHE, d=, &, 2, 8948 2&,
_]

228 (pyroxylin plastics), #o]&, BE3Qtg, Y49 A4 37

o
I
H,
Ju
>
r,
i



0, O, A8 oA dA F0F doldt 1299 AdAeS diAde R o A9
ANA 2417t BRF 600 mg/moll eZ AIX1 AR} 47%9] F57F Gold Ao gl =H3ich A4

B3 1-FELIFE0 &5 &= 0.048 mg/ar/hr .

< Z443F G4(alcohol dehydrogenase)?] 714Vo] = wbH slEg o]z

(catalase) AAAl= AMESHA] geth 1-REHYI S-S AL 07 45lE| o] LE2d-RE Ut
5] =(n-butyraldehyde), r2Z-2EAHn-butyric acid), 121l ojitsletA} B8 HEaHct.
1-FESFE&2 A ARt AeE B3 FRFEVC]|E(glucuronide)?t A o] E(sulfate)2t
ZSZ StojA ABoR AR g

- vl 9 Y] - REA FFE [14C) 1-FELFIE Fol 39 &, 14C9 95%7F v = .
AEOA 450 ng/kg= BTE TG 24417 &, Fol&F 83.3%7F OJARIRHAEXN HiE
HA 1%m|qto] i o R BiAEom 4. 4%= AMO R HjAEIT 12.3%7F A3,

25 ppmO] 3-583t leEE WgAEoNA 29 159 AHE A= 3] AT 50 ppm =&
= 3, 1% A= FAS et IRoME H3 T2 FsIch
1-7ELF &9 A4 57t 5~115 ppm WA 6719 FH0NA 1-FELIE B5, Ee
g f718A41% £ LE3He 2EAES Hdes T A APHUSL =& 5=t 60-115

m% 1 =9 A=, FHEU= WMl(sickening odor), FE3 oA HFo] S5t oS
2814 k2 FollA EFF £7He] freo] EohA HuHc.

1) kIR H O ARl 1-RYgne] kEEE 2RAES AR T 1087
ATE Fustert. A7) A% DAAE 1-3EET L] BEE 200 ppm OJ4FoIRL
Zharo] gFo] Wz WAHGI o FAL FA, AoksY, £, 49 34 5ol ekt
g 0] FUE 24 4L TS Ak ALY i) 1-2IUTLe] PR
100 ppmO.2 I A4l FAL BHTA AT & AT FHS =2,

2) OlHIQIZH : [-FEUYTLo|| LEH ZEAENA HzF Asi7F Bk 3~1187F 80 ppm]
1-FELFET 429 3 &4 1199 2225 5 990, &2 7|7F 90-100dBY

2209t & H 4799 iRl BlsiA R o 2 F7 Feir SAEI olgkE ZRAEY
AL 20~3941HTP. 18-2471¥ B9t w25 ZEXjol|A 79 Z 53o] HA7|H oA} AA:
TAAA 24, FE, FE5& Sultt dFo] LA,
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7. ENE

D x=E871%

R BLEH TWA : 20 ppm STEL : -
Ol=(TLV: ACGIH) TWA : 20 ppm STEL : -
TIE ALl ZH o 7R A0l TR fIES KAt

0|=(PEL OSHA) TWA : 100 ppm (300 mg/m’)  STEL @ -
0l=(REL; NIOSH) Ceiling + 50 ppm (150 mg/m’)  STEL @ -
SUA(OEL) TWA & - STEL : -
S2(DFG) MAK : 100 ppm (310 mg/m’) ~ PLC : | (1)
A=Z(OEL JSOH) Ceiling : 50 ppm (150 mg/m")  STEL : -
U=(ACL FYFY) TWA : 25 ppm STEL ¢ -
TIZIE(ARIEHE) TWA @ - STEL @ -
U LEME LIRS 2 PR Y YUY, AAEY, TIRUN, TIE WA 5Ol FEE REVIREE(HE HLHIRLICE

|

2) BETH =EAE: A= QS

8. IRV

1) Forsander O. Influence of Some Aliphatic Alcohols on the Metabolism of Rat Liver Slices.
Biochem ] 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. ] 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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2-5E512
(2-Butanol: 78-92-2)

ojx}-H8 &FLZ(sec-Butyl alcohol), HEr-2-2(butan-2-ol), F&2-2(butanol-2), (+-)
-2-butanol, F&&(butanol), Fe&-oto]A(butanol-iso), sec-FEH&(sec-butanol), dl-butan-
2-ol, dl-sec-FE&&(dl-sec-butanol), 2-F8 €F(2-butyl alcohol), 2-F&-2(2-butanol),
1-methylpropyl alcohol, o8HWE 71Hl1(ethylmethyl carbinol), WEo¥ 71H1-& (methylethyl
carbinol), methylethylcarbinol, dl-Hl2o|€7}2H]=(dl-methylethylcarbinol), g o€
7141 &(methyl ethyl carbinol), 1-methyl-1-propanol, 2-5}°|EEFA|FEH2-hydroxybutane),
Hed $35H=(butylene hydrate)

2. 22| gho 47

H,C
. CAS No 78-92-2 . BRALGEAZA CHiO Y\CHa
OH
. DOk Bl LA DAHO| OIiAd OHAY| 74O IEZs LRAH(LEAHO| oAl 25 ppm, 95 ppm)b
2 A3 7412 - H| z 0808° (20C, £=1)
L™ e Z L M 995(C°
Z 7N "W E 26° (87 =10) -5 7 Y4 183 mmHgC(ZS"C)
ol ot M 239C(UMEN), 3TCOHEN® - E HE s A 27| 5 1.7%~9.0%(vol %)°
M2 H £ 1 ppm =303 mg/m ;1 mg/m* = 033 ppm (25C, 760 miHg)
g2 o & 2o 35& 8ofi 125 g/l ° (200). OMMIE, OfEk2 OfEl offEf=0f T L=S€
-7l Bt 2E g ER0|| OJoff AT AOlE|o] Zubd DASISS WAISHTE LS ARSI Q7| apt
o2t W:Urﬂd 20| Lty ZUioiH AT IHof|= UADIERY THO QETRAT} HMUSITH

: A=, AAIGA AIAL, S8 AlIAL, E2telgeld), Baolad, s<F 52 &4,
7taA|, & %E, H A, ASHA Soll A&

1) ABMLY : ATUE TIAAR, TYE =2 AR, AU AR L AHYY, G2, A4
% 59 84 A= 4%
2) 7R833Y - EEAZ, HAE, AN A%, 5% 59 §4 Az 33



« B, 2314, 88 59 5P FF= 500 mg/kg < o, Hl=A F55| o
45-50% & 1 &% %"—l:v- 260 mg/mlell =GR, 2-3AF & ‘3—;-".@1 ol A AEEA] U,

o TjA} @ 2-butyl alcohol MEKZ WAHE & 3-hydroxy-MEK ¢} 2,3-butandiol® tHAFALY.
AUC(area under the curve) XA&2E 7|¥102 WS o, sec-butanol® 97%7} alcohol
dehydrogenase©] 93] MEKZ thArEP.

« Wi FojgFo] W2 HEo] MEKE tiAtEo] 57] o= Urtal, AdF7} glucuronide®}

AgtElo] A¥Hog HHHQE].Z)
- W77] ¢ EF WEE 2,541k g,

2-79 dFe2 15 Ex 5F7] A5l 1-butyl alcohl9] 1/5 H=Rl Ao F2fA 9lts)
ArolA AalQl H&-go] HuE A2 gick 2-RELTL0] Frh EH T, &, I, AFO
ASS0% T, B A L2 V1R, FE, o 52 Bt HAR. 2-2LLF g o
NRgAE g ¥ 2ag 6k o

FEAYAAN B54UAA AAARA uHHFES BRoH, BA A 54 ot SEAA
Eiorel 4 A& dofit

* 2-butyl alcohole] ZE CHAMIEQ! MEKE n-hexanelt UH LZEIQUS M, n-hexaneoi|l 2Igh CreAl
B3Ol UHS &QICE ODF O[2{RF ABAIRO| UOILT| QPiME B o k0| LRSI,

A7kl et AAFEAE EFEA =t (IARC : -, ACGIH : -)

7. LEZE

O x=271%

H=(18ESH) TWA : 100 ppm STEL : 150 ppm

O=(TLV: ACGIH) TWA 100 ppm STEL : -

TIE A8l 2H ¢ AR BRUEH =Y 7sdE oY

0|2(PEL; OSHA) TWA : 150 ppm (450 mg/m’) STEL : -

01=(REL: NIOSH) TWA : 100 ppm (305 mg/m’) STEL : 150 ppm (455 mg/m")
FEUU(OEL) TWA : - STEL @ -

s
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=Y(DFG) MAK : - PLC : -
QE(QEL JSOH) TWA : 100 ppm (300 mg/m’) STEL : -
UH(ACL S-S TWA : 100 ppm STEL © -
T2HE (AR EHE) TWA : - STEL : -
* 7t

LI-El-tél i%7|2':_9| [=ke] 783 al HFO}'/\‘I' /\H/\I%/\‘I H|_‘f|__lijP7§||" 7|E _li:'WS‘I- %9| 783% 5__%7|Z':_7§012|E% EFEHI-EHFLWI-.

L.

i

2) BEH =2 A= A&

8.

A2

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. 2018.

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, L] 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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2-2EMNOEHS
(2-Butoxyethanol: 111-76-2)

1. 5299

gl 28F EFE HZ(EGBE), FEAEEE(HE SAI=(butyl oxitol), olEd &
-5 E og|E(ethylene glycol monobutyl ether), 2-FEA]o|&-&(2-butoxyethanol), H|E}-
HEAo&t-&(beta-butoxyethanol), F8 Z8Z(butyl glycol), oIEd ZHF {HE oE=
(ethylene glycol butyl ether), Xl2d Z2]& n-HE g Z(ethylene glycol n-butyl ether),
=9F FE 9" ZE(glycol butyl ether), 281& ZxFE oEH Z(glycol monobutyl ether),
nrHe ZFEF ofHZ(monobutyl glycol ether), 8 ELoJH2 Z8&(butyl monoether
glycol), ofg€dl Z22|F Er-n-HE o H E(ethylene glycol mono-n-butyl ether)

S No 111-76-2 o ERA Y ATA L CHOCH,CH,OH oo
. DIQF Ol LHAY  DAMO| oA SIER{Q OfF|2 WAYTE LET, Al 0.1 ppm OlCE

2 R 2 11817° H Z 09012 (20C)P
L= L™ o_700 . = ™ 711720
=7 W E 47127 =1) Z 71 ¥ 076 mHg(200)
\ 1% | : 10.1%
Col B M 60CY (Umed) z oy g g 17 lower 101% upper, by
volume in air

M2 H 2 1 ppm =483 mg/n ;1 mg/m’ = 0.207 ppm (25C, 760 mHg)°
- 8 8 & 20| ECh CHREO RUISMOIE A SECH

M 1 *the Merk index, "ACGIH, “HSDB

HINYY : LT TYA AZ, TG =2 AR AAE AR, AHYF, HAEAG

o 27T O "o R4 il o
2) 7MY IROE FIA AxQ i L ¥, 84 NABA, HUE Az WP
2 oHdEy 228, AAIRFY HQIE Ao, B AASE 5
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5 A2 FE FY BEe 0F JES 5 =EsHo S Hlwshd ITbolA u R Tt
e lTliolljf(heurless rat ) pig Y human)”. FUrZ & wi27] Z25c} 7HA 20 ppmo]
2HAL 1, 5714 AL 9F 10.1 wl/min, FIFY 57% = FFD}?.

« A} : alcohol dehydrogenase @} aldehyde dehydrogenase®] 2Jsl 2-butoxyacetic
acid® HIAE o) Hdo 8L opr|sl, o or HA B fudit ojAL F
5ol 7HA=H &9 AA|Fol =4o] AstaL, QztolA= Fpido] ol HE4 o]
St mebA AR 54 s E Al oA & BE 54S AV .FE WY &
21@4,5)‘

« Bj4 : 2-butoxyacetic acide F83 2% F tjAR o]},

« ¥77] ¢ E4EW 2-butoxyethanol® 11 HAMIES HlEA AAHG.

QU7to] AdEEHT E Fofsith. 3-4789] AYARE G2 = 100, 200 ppmol| 8AIZF &3
4 AA 542 UEA ey &, I, 5ol FrE A=o] AR, 7-24A7F ke T 24
F5S 340 20 ppmol 247 =EHYS dE o' FAE YERYR] kot

1) = -0 -HY-.QA%: o7 F571 7Fesid 7oA Ao mf =59 Aoz EF

2-butoxyacetic acid®] %7} 0.37 mmol (for neat 2-butoxyethanol), 1.27 mmol
(for 40% aqueous solution of 2-butoxyethanol)2 dX] &3ttt o3t EF 5= AR
AL A slight prehemolytic effects® UEHE= 8 mmol BEote @A W 247k
59t neat 2-butoxyethanolo] €71 G4 W, &71EH9 5 T4, F4ZFQ FE52
AL PR A ZAS TASHAE A, WFE HEZ AAF (24 hours/application

period)S LS o], TR 722 Ho|x| AT

i)

2) W 23e%

o] sfel A HE AHE 90 mg/kg/dayE 13 3t A7 FARS W B2 S8 A Ao

d AEZISAZFY] FOSHA] % S77F USNTE A vRe-20] A
7He] @REF S/ AL, A A4 HQ(forestomach) HBANZE §-5F53 AL
77} Ak Fg6hE, 17t digh A glou AHFE(EXF)) gt At ZA7F AP,
(IARC : Group 3, ACGIH : A3)
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7. ENE

D x=E871%

(18 EE TWA @ 20 ppm STEL : -
O]2(TLV: ACGIH) TWA : 20 ppm STEL : -
TIE AEel ZH N LEOIM AN A5 EAS RARH| o A8,
A0| M L& ALIZ|Q0IME Q7N MHO| BHE UL IHF FET YOI SLEM U2,
D}2(PEL: OSHA) TWA : 50 ppm (240 mg/m®)  STEL : -
0|=2(REL; NIOSH) TWA 5 ppm (24 mg/m’) STEL + -
FHUAL(OEL) TWA : 20 ppm (98 mg/r) STEL : 50 ppm (246 mg/m’)
5U(DFG) MAK : 10 ppm (49 mg/m’) PLC: | (2)
2=(OEL: JSOH) Ceiling : 20 ppm (97 mo/m®)  STEL : -
UR(ACL PML-57) TWA @ 25 ppm STEL : -
TIZIE(ARIEHE) TWA : 20 ppm (98 mg/m’) STEL : 50 ppm (250 mg/m’)
O Lok RSOl 9 R 9 Wo AMASA TN, TS LA SO i L2TIFHRIES MBI
2) BeH =SAx
AW F gAKRHEEQl 2-butoxyacetic acid S 5% BYHF WS A5kl 9oy ofF

48t =4 %

8. MuFEY

1) 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 glycol monobutyl ether) in man. Scand J Work Environ Health 1986:;12:594-602.

3) Ghanayem BI, Burka LT, Matthews HB. Metabolic basis of ethylene glycol monobutyl ether
(2-butoxyethanol) toxicity: role of alcohol and aldehyde dehydrogenases. ] 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. ] 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 1997;14:97-102.

6) 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
J Work Environ Health 1988;14:101-9.

8) Cosmetic Ingredient Review Panel, Cosmetic, Toiletry, and Fragrance Association: Final report
on the safety assessment of butoxyethanol. ] 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 B6C3F1 mice (inhalation studies). TR-484. NTP Research Triangle Park, NC (2000).
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2-BEAM0j|E OMIHIO|E
(2-Butoxyethyl acetate: 112-07-2)

oedZYE R Y oH 2 opNH|o]E(Ethyleneglycol monobutyl etheraceate), 2-5%
Alofg o}M|EAH2-butoxyethyl acetate), 281& ExHE oHZ opx|EXAKglycol monobutyl
ether acetate), H 2 A&Z&H olqEAHbutyl cellosolve acetate), 2-F-EA] OehS opA|EAL
(2-butoxy ethanol acetate), 58 2&|& oFN|EAHbutyl glycol acetate), OFME At 2-F-EA]
g ofAH(acetic acid, 2-butoxyethyl ester), 2-FEA|EHZ OFN|EAH2-butoxyethanol

acetate), F-EAJoE ot EAHbutoxyethyl acetate)

2. 22| o1etd M7l

= | o=
- CAS No 112-07-2 . BRI O 27A . CeHieO5 Ix/‘\/‘\/\cu
. DOk DI LHAj  DAHO| 1joIBFO| LE= OHAP LHAHOIA| Q1 ppm*

2 A 2 1602° - H Z  094° (25C)

= L M 635C . = ™ 19220

= 7] W E 55 (27=1) 3 71 ¢ 0375 mHg" (200)

. . 5HSH o AMSH oob
o Bt M TC(UNNEN 160CORNE) - E w ook o 0.88% G 8.54%7 by
volume in air

- B2 H 4 1 ppm = 655 my/nf ;1 mg/nt = 0153 ppm (25C, 760 miHg)
-8 8 E ERLAQF RUIEAMO| =3¢ =0 TRt 8OHk 1 15% by weight
-7 EfF AR AUOIME QFMSLE F oA AL Gl 7|Ef MOtAUS HB{oF OHH, ARbM|IQE 2RE|ME

Qe|lH, HAA| Bt AQLZ0| LERCE

L

28 : °the Merk index, "ACGIH, “HSDB

1) HBMNY : YERASR A A o EA 5] AR AYY, Els BEC KA S
A, 9 2 AAE Az ALY

2) 2RRZ3Y  AEHIY T B FE ofHZ2F oMNEAN oAHEDS o= 5, A E



c B4 AL 2 B EE gR HEZ 53 =E2H0

o A} - AT FEolo] gIFEEL 2-butoxyethanolE THAFETH. o] alcohol dehydrogenase®}
aldehyde dehydrogenase®] 93 2-butoxyacetic acid® thAFEo]? HE1L &L ofy|
St I8y AAFY EZIAE 1S Sl Hsto], ITto|A= AAdo] Wol AEF 8ol
79l ik

« v 2 ¥b77] - E23EE butoxyacetic acid?] FEHE 81.3%~82.3%7F AW O R vjAE| 12
gHog 2~3%, T7|2 5% HEEth FXRAO0Z JAGE 2-ethyl acetate?] FS U3
2000 ng/kgE A HEONA B+ Fo3Z W, 8AIZE, 24413t 7, 242 B 41.6%, 81.3%7t
Aoz WA=,

At mE zp=Fo] i}

A3 AEAA T4 (silk screening process)?] 2-butoxyethyl acetate® SAPS W, TWA
0.8 to 3.9 ppm (short-term excursion at 5.3 ppm)oIA A7} Fgo] FAE). "7 A+
oAl 2-butoxyethyl acetateE ZE33F glycol ethersE SIS W, =AY T& TWA 0.70 to
4.05 ppm, 71EF % TWA 1.36 to 1.79 ppm oA A% J9F& Yetfiz] okep.

2) W AFIE: A= g

(3) I

2-butoxyethanol acetate® 2-butoxyethanolZ WAIEEZ ¥FJE 2-butoxyethanoldt
QAR o2 2T 9 REC|A BAle] by /oty TBAUFNRES] ST e St
o 57 opesolA 719 TRE Z7b7F AT, BA vhOolH A (orestomach) B
$EFH AT B0 At FYHA, A A AT glor} AFFBEAR)
AgEl 277 ek,
(IARC : -, ACGIH : A3)

o = o
T S~ )

7. LEZE

O =&71&

o218 5Y) TWA : 20 ppm STEL : -
0j2(TLV: ACGIH) TWA © 20 ppm STEL : -
77 Aol 7 8 TH5S ALUI| Qi AT

D|2(PEL: OSHA) TWA : - STEL : -

RS
Mo
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0]=(REL; NIOSH) TWA : 5 ppm (33 mg/mv) STEL : -

REAU(OEL) TWA : 20 ppm (133 mg/ ) STEL + 50 ppm (333 mg/r)
Z2(DFG) MAK : 10 ppm (66 ng/m’) PLC: | (2)

U=2(OEL JSOH) OFL : - STEL : -

UR(ACL ZL5/) TWA @ - STEL : -

HIZIE(AIR[EHE) TWA 20 ppm (130 mg/m’) STEL : 50 ppm (330 mg/ )

© L RETIESl Y PR G LY, MASY, TR, 7IE U 52 FEE LEVIEYEIRE YOHIRLICE

2) BENH =EANE: A= YT

8. ¥ig#

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. ] 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. 1. Sensitivity in rats and resistance in normal humans. ] 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 R.J. (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 J 1987:48(8):671-6.

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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1-BE2po=o
(1-Bromopropane: 106-94-5)

T2 H ESE(propylbromide), n-Z2% HESHE(n-propyl bromide), TZE HESHE
(propyl bromide), 1-Z2%H &35=(1-propylbromide)

) 5= o=
- CAS No 106-94-5 . ERL O ZAL pe TN
. B Gl HHA Do) oK
B @ 1299 H 3 135" (20€C, 2=1)
E £ M -110C n = N 7C
57 2 E 425 (57F) 3 71 ¢ 1108 mHg(20C)
""" CQl o M 111C(UHpER), 115 THEER) Z ub ot A O[O 46 vol%, Aot 7.8 vol%°

P

12 A

1>

Al 1 ppm = 503 mg/m’ ; 1 mg/m* = 0.2 ppm (25C, 760 miHg)
-8 8l & 2450 mg/0 at 20C, 7r2% OMMIE OIEF2 OfH|Z HIM Z22E AR
ST EE R, UM QPgot AEHOILY, 2717 Hoil LA mERALE Buel 4 olrt Tiovy 27,

L L-OL =22

@7, AretMet 2EOHME OF |, AL Al EIAARLE MURH DIORS0| BISEICE

8 : “the Merk index, "ACGIH, “HSDB

3. 4y

rio

% 8E

AHE, ool2E, A2, BAA, A2 T TPNA ) AE, Ake] T, S8R
(A, FLULIE, F2, PP AL

4, 72 &L 27

NG *1]“4£UH(E1131 d, 2584 I2a v 34, AR, A, At
oMM F= ARG, 9orE Ax, F7IsRtEEEAl, dEUFSRME, &, FFAAE ARIE

2) 72583878 + Adske IFEAA A7 AAY =5 A Al ='7Fs, dAE 74,
=% 34

oo
o
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- F5 BT URE B9 4

o AL T2 O350 AP dojit & FH diA 22 glutathione conjugationd AR,

« Hild 2R REOA 200 mg/kgS G FUYS W, 50% ool 271E E5l HEA
A=, oF 100A1ZF BF 25%7F Awloz widHEc AW F Hjd dgipES

n-propylmercapturic acid, 2-hydroxypropylmercapturic acid, n-propylmercapturic

acid sulfoxide °]tp.

o
== ]
2
A
-
~
nE
rx
-
o
——]

1) -0 - HY-QIE 5 AEA : 1-BPE FFoHe ofx 224 249, HA 224 138 AEH
S W, &, &, & AT Ee 4893, oS Saste] A9 A= S SFABA IFE
IS ATY. 1-BP A4 THTWA, 0.34-49.19 ppm) 279 ozt Z2A|A AF2t
Aot, A& A17(tibial nerve)ollA distal latency &7}, H|E A7 (sural nerve)oll A #Z+

A7 A &5 AoE E¥ oW, backward recalled digits, Benton visual memory test
scores, pursuit aiming test scores, POMS test®] 57}A] 99 (tension, depression,
anxiety, fatigue, confusion)o4 ¥ S EJTo.

2) NH  RE A™OA 250 B 500 ppm °1F9 LEko] =SEHAS wf B2 AE
| A=

* CHy g3l Chet Hoja B

7158 MHotE Q7I8MI(955% 1-BP)Oll 227t =& = 19M| oM SIAIQE RF £9| Q|eFL M2
Hopyol, HiLYOHE HISIGICE AIEME HAOIA distal motor and F response latencies?| A
qb AR WL AENME 27 LERE ERIOLE amplitude responses EZEIQICE MRIOIAM L[AZQ

HHARZIO T2 ARTF B710I%R T, @F 20| root enhancementS EXCH(EFAEH HHS o0 O
™MO| EFAR [rm/\mmz)@
L 2T L 2L 000 .

(3) YA
FEY ARo|A TdEdE2 Y QF E. (JARC : -, ACGIH : -)

@) F=AH
7+ XﬂZ:%,—Xc}Oﬂfﬂ HadS st 454 o gollAl HFeF o offo] &5 ® 2de o

HAEA™ J4o] TSIt 434 Aol AlEtAolA Alg E MEZY S8 F 55, HAAS,
oA HEF, AAlY T4 BT 504 FAdo] HAAF AT AHEY + E
oA PZ, X|ZoJA S=AZXZS HYTHKOSHA Alert 2013-023).

4

o|N FU
m9

oN o

v

’
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7. L ENZE

D x=E871%

2R EH) TWA : 25 ppm STEL : -

0j2(TLV: ACGIH) TWA : 0.1 ppm STEL : -

TiE 2Rl M AEFY, UEY, AN TEEE 71780l Tt B2

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

Oj=(REL: NIOSH) TWA : - STEL : -

[EUAY(OEL) TWA : - STEL : -

=U(DFG) MAK s - PLC -

U=(OEL JSOH) TWA : 05 ppm (2.5 mg/m’)  STEL : -

U=(ACL UL-57) TWA : - STEL + -

HIZIE(AIR|EHE) TWA @ 10 ppm (50 mg/m’) STEL : 50 ppm (250 mg/ )
U LERE LE7IES 2 PR G Ly AASY, TIRUA, TIE WY 50| HEe LEVIEERIRE HHILICE

2) BEsd =SAE : A= ¢ls

A% % l-bromopropane °©] =& FAXE AFEE 4 98

8. MI2

1) Barnsley EA, Grenby TH, Young L. Biochemical studies of toxic agents, the metabolism of 1-
and 2-bromopropane in rats. Biochem ] 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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2-H2Ro=zI
(2-Bromopropane: 75-26-3)

Al
=
Er
CAS No 75-26-3 . B 9 25 (CH:),CHBr Pe

H,C CH,

O] O

=l 123.0¢ - H| Z= 131° (20/47)
. -89.0C° 5 E M 59-60C
= 427 (27 = 1) 3 71 & 216 mHg" (250)
ol 19.0C Z g o
L a S0l= golido| <oty UFZ WM ZEZHE Of|H2 St AIQICH
° 3180 mg/l (20T 2)°
RZ AR A ¢ 0.016(Chlorofluorocarbon-11=1). HSM0| LiOLt EIgP7psoiCt 7HA7|

YremeE 2eloiMe oF ECE HROIM YRO|Igat Wb 5§ YR Z&A A B3O, 2E0IM

[e) =T [=Tea]

isopropyl alcohol2t hydrogen bromide2 MMo| 7t4 RoliElCt ol 2o 222 54 W 2AYE
ACE EB| W7| DM AEHOIAM Z|2 Al SO ZO[7F TIQBICE Al HRD ORI 0.1-02%
ERSICE,

A : 3the Merk index, "ACGIH, ‘HSDB

o, A

4, Z2 =L

e

1) A

A2 AN, A4F e, 434 59 seted AT BdEe Sl

o
o, A7gA, BAl, &SA AR AR

Y, A7GA, &A 59 Az 57




o HiAF FH HiA L SEE QA/EY] B ATt 38.9% A4 R840l e EE0)7] ol AW
oA Auf ZZJo] 2 Bxg Ao 2 JAiHErt 1-Bromopropane n-propylmercapturic
acid sulphoxide, n-propylmercapturic acid ¥ 2-hydroxypropylmercapturic acid®
WS T propyl alcohol® BAE . olo we} 2-BPo] tiAF BEE FHE k. AR o,
AA = 2-BP9] B 719 4WZ &3 S tAMEES] wjdgo] F3] A2 Ao =E Hof, ¥
o] Hop oA IPHAY thE dAEEE AXE Ao S5k Sl

O 24 A39¥

i, JY A A S /Y A AgEEolA 34 542 W2 otk LD50 in
rats » 2000 mg/kg, 4-hour LC50 in ICR mice = 31,171 ppm?

1) NH 220 IES 300, 1000 ppmeoll 933t WY =&FE o, uekFuge] A i

ARt 54 AaE EYD. &3 #EE 100, 300, 1000 ppmol 95 =EHE o

’

’

AA] Gz} Uxo] R Qg BRIl WY F7|E B,
2) HAH : =3 HEE 100, 330, 1000 mg/kgS] wE= 28YU7t i A+ £ 32 0, Is%
oA BERA U FARA HAS Ytk WL AR, i 27} FasHo?
3) VEAH : SHEE 100, 1000 ppmOll 12F &<t WY &S W, AsEoA F5FA, = FA
240t 37 ESAAAE &5 A, distal latency X o] AATP.
(2) T AFIYE

on i
)
rlot
tlo
Jo
L]
ek
N
o
oX,
o
39
=
i
Fd
BN
S~
aft
ol
!
Y
oo
)
i)
1o
]
N
19
)
o
%

* TR A

19955 Re|Lf2f AL A Z2AM AATIH, ZB7MH TEEH UEH WEOIACE BE ARl MRS
OfH 259 org T 17901 NPt ¥, REE T2 TIsRUS ERL 8% BE T 680 HARE, ENE2

2Ol G| TF 71F 2-BP SEE 124 ppmOIgid, MAZO| BC L ST 4141 ppm O[ICIe?. F20|
2-BP MZ 2740 10 ppmoll LEE 25%0| 224 & 4O|M RYUHE E= CHEF 4HO| Qloic)

T™ =20

(3) TAA

IARC : 2A, ACGIH : -

oo
o
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7. L ENZE

D x=E871%

H(18EER) TWA : 1 ppm STEL : -
O0j2(TLV: ACGIH) TWA : - STEL : -
T A8l ZH ¢ gt ZENMOIM RETA| AATH PRt T U 2, HUGYS DARop| ol A
0|2(PEL; OSHA) TWA : - STEL : -
0j2(REL; NIOSH) TWA : - STEL : -
KEUAH(OEL) TWA : - STEL : -
=U(DFG) MAK s - PLC -
2U=(OEL JSOH) TWA : 05 ppm (2.5 mg/m’) STEL : -
U=(ACL UL-57) TWA : - STEL + -
TIRIE(ARIEHE TWA : 1 ppm (5.1 mg/nf) STEL : -

T Lt =271R0| 2O1 YR o oy NS, ILN, TE WA 50| Bl LA7FYR|ES ATHrRILIC

2) AETA ZAE: A2 g

8. MI2

1) Kim HY, Chung YH, Yi KH, et al. LC50 of 2-bromopropane. Ind Health. 1996:;34:403-7.

2) 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.

3) 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.

4) 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.

5) 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.

6) 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.

7) 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.

8) 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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R7=YE-50

HEL OE
(Methyl bromide; 74-83-9)

BE "W e (bromomethane), EZW3} WE, Z|HAZ=(methyl bromide, liquid), WEZIA
(methogas), 2EA(rotox), BE2X7IA(bromogas), A&(celfume), % &(dow fume), TH-=
mc-2(dowfume mc-2), WEFE(metafume), WHFE(embafume), °]|AFEE(iscobrome), HAE
utAE(pestmaster), Z2E(profume), HZ7FA 100(terr-o-gas 100), AEA(zytox), &=
1001(halon 1001), EFx-EHZ X2 HE(monobromomethane)

= 11 o2
- CAS No 74-83-9 - BAM 8 JARAL CHsBr HyC —Br
. DO Ol LHA| | 2AHO| 7K Mis oAM= OfRRt HAHLE BHO| QIOLt TLV Ot SZOfA THEot (AT LI
""""" 2 OOAb 2 94947 - H| 5 3974 (200)
,,,,,,,,, 5 & N -9366C B = M 356C
,,,,,,,,, 3 71 ¥ = 33c (37=1) - & 7 2 1420 mHg" (200)
o ¥ ™ 537C T E A S5 135~-145%(vol %)
Mg H L 1 ppm =389 my/nf ;1 mg/m = 0.26 ppm (25C, 760 mHg)
2 o & 20 =2 (175 g/l at 200). diethyl ether, ethanol, chloroform, carbon
° disulfide, benzene, tetrachloromethane 0Ol =2b
-7 E} LR0|5 Es WO MOINQE MESHH FO| LT US| HAY [i= EEDILAQL UMDIERL
L2 QETIAQL F7[7H LS}

28 : °the Merk index, "ACGIH, “HSDB

A=, W, B, BAR, FAF 4 TF 5 5Y S4B BT FAHYAA ASHE Y
B %
4

DS, T80l 2 ASR 52 FAIRH Al ARgske v 2 B H AF

RS
o
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Hgde AUoA thAtEe] F7] BE31=E(bromide)o] Eo] A¥MOoR wjdHT?. A5t
714 W& A A] LA T XL 5-methyleysteine Q2 TiALE] o] Ao wjAEy, HE
oA ZE B3 9 ppm T7IE =& ANFHEZ W, T5FY 47%7F 271 F oAt AR #&

At AAE oA (biphasic) HAA, A 85%2] w717} 3,947t FS 15%9] ¥kd7]7}
11.4A17F o]t} W3} o)M= Wiz7|7F 2442 9.6A17L 16.1A17F oo, HE|A A4
AFH Al 43%7F HAFER AWS B sjdE, B 3 Al 46%7) olASFRAR 718
53 wjE=cy.

a
ol
10
ol
o|N
2
e,
_>\i
N
N
o
e
=
O
=)
S
S
(]

Lo]

8

2
I_r
i

i)
_|>~
B
i
Dy
o
.
N,
kd
ON
ﬁ o)
Al
39
2

2) A HE A=t EEE 25t 713, B8, Sg2Eo| A7
ettt koA s HRESS 4oy, oA 34 559 P F

3) MNEH : AFA Q] v, A, AE, 7HEEERE 4o S unh AR A2 1Y Yol 3 E
7% sh, A&HAY J7E Foj2 = FeE AP

4) 7|E}: AFFE 8,000 ppmoll 2~3A7F, 60, 1
APt S5 A2 A UEa 308 WA 5~6A17e] FAE 7|70l A 2715
OS2 FE, AEAE, #9494, FE 9 o|ghgto] Al #AFE AFCo=E Wsha
A<M (Jacksonian type) FHOZE Z ot
o= HAY A =E&HYH HE S Al 9 o
5 3504 FEEH A2 @715, =5, @45, 2, 798 A 59 54

A7k 2Ed A%t

r
=
lo rt
+
N

2 W ARG
1) AEA: FE FFAAS Aust] olg X S tehith Z, 4
2ol

glo1x]

I
o
%

o
>
iz}
O
I
1

rir
4> o
H
%0
K
o 0
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2) - HL-AE: GAVE £, F3 Bk Alo] Bold wRel o AZsd W e
A, 7L HESt R i Az HEo] 7] WA eSS Bushe HE ol
Ayt

(3) A
AAFE o2 A Al 279 WA Ao 2ddo] tigt 24 2nE A8 o
(IARC : 3, ACGIH : A4)
(4) FEAH
HAAA 22 19| =Y FY H92d Al BESIHE(methyl bromide)ol 93 4%
o] dggt] mel, & AHIE RARHE FHOA 55 23 3¥o] A 5 SAE o F
4799 Aot Wt oz HuEQct (KOSHA Alert 2015-03%)

7. LEZE

O =&71&

S8R TWA 1 ppm STEL @ -
0j=(TLV; ACGIH) TWA 1 1 ppm STEL @ -
TIE Aol ZH ¢ OE, TR AS THsE ZARISH| Qo Y O B TIRT, YA AE =/ CHot
HYL o
Ol=(PEL; OSHA) Ceiling © 20 ppm (80 mg/m’)  STEL : -
0j=(REL; NIOSH) TWA & - STEL © -
FEU(OED) TWA : - STEL @ -
S2(DFG) MAK : 1 ppm (3.9 mg/m’) PLC i 1 (2)
U=(OEL JSOH) TWA @ 1 ppm (3.89 mg/nf) STEL : -
UR(ACL PM-57) TWA : 1 ppm STEL : -
H2E(AIREHE) TWA : 5 ppm (20 mg/r) STEL : 10 ppm (39 mg/ )
LR LE7IRe O PR G My, NS, IR, T U 5Of FRE LETIRERIRE MAUHIRILIC,

2 REFA =2AE: A= e

8. FAEY

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.
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New York, NY: Elsevier Science Publishing Co., Inc. 1988., p. 981

4) Bond JA, Dutcher JS, 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 J, Meulenbelt J. Skin Lesions Due to Exposure to Methyl Bromide.
Arch 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 B6C3F1
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 PG]J, 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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RII=EE-51

HA(SZEZHE) olE =2
(bis(Chloromethyl) ether: 542-88-1)

E22oH 2, BCME, E2ZZH¥ o Z(chloromethyl ether), HWEH|? 2AHA FZZ
-(methane oxybischloro-), oJE|Z2 H]|A FZZ W " (ether, bis chloromethyl), tfo|E2 &2t}
oldld o2 (dichlorodimethyl ether), &1} &u}t' -tho|ZFZ 2 tfo]|HE oH|Z(alpha, alpha'-
dichlorodimethyl ether), sym-tio]2Z 299 o€ 2(sym-dichloromethyl ether), SAH|A
(E==24H|A)(oxybis(chloromethane), tro]lZ22H|E o8| Z(dichloromethyl ether), 222
(FE22YEA]HH Cl(chloro(chloromethoxy)methane), sym-tto]ZZ2Ztjo|HE of g Z(sym-
dichlorodimethyl ether)

2. 222y HA

- CAS No 542-88-1 . Hag gl 3zsA C,H,CLO o o el
- Dk Ol LHA|  Z7| 502 £IH 2kl AR2MOI CHART Lis SAHARO| oA
2O ¥ 114962 (1ppm =478 mg/m’) - H| Z 13152 (200)
= L M 415C Z = ™ 106C (171%)
z 7 ™ g 40P(27=1) 3 71 ¢ 30 mHg® (200)
ol B M (19CP Z 4ot ()
g 8 £ 20| 20{%0f A} ZEUHBIEE FA OEFR 1} OfF|20]| oK%,
7] E} P[EM0] O UOIH 2tEE|H FO| LHCE HA Al O UpRErY ARtaA Bl IEAHBIE TR
QETINQL Z7[7} LAUSICE
= 1 *the Merk index, PACGIH, ‘HSDB
3. ¢4 %8s
-9 s, AEA
- 8% A A9k o]2-u8 £X|G FHA|, EetAE W o] -0 £X] AR, FHA| A RA|

YL



=40 32 "ole REA] bis-222H2H =7t FPYEHUSA 2AFSI ok 2ttt 222
A2 H=(CMME)] 4t ARE Al F4tes SR BHE 1-7%7F ol A

537, & WE BE 457]5 Esto] FLET gant W) te) At AREE0A AT

Aok WAE ARoIH 6747 =EHAES W LCOASE)E 5-7 ppmol et bisCMEE
F2 Hug EAFS o APFRE AL ARF, HEY, A A BAGel Ut A

=
ANMHE 3 ppm FEOA A=F4e] FEES.
2) W AFLZ

bis-Z22H| o 29} SEZHEHDIHZ(CMME)Y] &3] w2t wd7|Xlo] AsixiL
2719 FE 7IF&5L7F ol
(8 I

bis-—22 2| HoH =0 THFoR & ArgolA Heto] AR QIAOA 71 &A
e A6 = Hedolth bis-Z2REWEHHZE FHEI=EA 1367 5 5HAIA H4 53zt &
Stal H| Qo] WAl o o= TRt BsH oviy =& WAEC|H. AT E4L2 H|E
AA| QoI oH, =E77H 7.5-1490°]9 1 Ft TAVIZEE 15W0|UTh. E TE AoA=
15%9 bis-EEEW|HOHZ0] &% 188 ZEAA 6%80] AN ZHUo] LS.
(IARC : 1, ACGIH : Al)

FEANHNA 2 g bis-ZFZZHLHZE vheA9] T 150 sﬂdﬂ 3250 U5t o
20uH] 5 139HEolA f=Eol WS 15 120t fFo] HY A|lZdo R Xttt

7. LEZE

O x=271%

er=(28 TWA : 0.001 ppm STEL : -
DI:T-(TLV ACGIH) TWA : 0.001 ppm STEL : -
TIEE¥EOl ZH ¢ LEElE ZEAONHM HQaE HUYO| WAto] KA Dt SIEE AEY,
0|=2(PEL; OSHA) TWA : - STEL : -
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0|=(REL; NIOSH) TWA @ - STEL : -
[EUAL(OEL) TWA : - STEL : -
=U(DFG) MAK &+ - PLC © -
U=(OEL JSOH) TWA : - STEL © -
UZ(ACL =5 TWA @ - STEL : -
HIZHE(AIR|EHE TWA : 0001 ppm (0.005 mg/m’)  STEL : 0.003 ppm (0.014 ng/ )

LR 5T 7 Y

3

_L
HT
g
T
<)
2

ALY NFE, IR, T TN 52 BRE REVIFERIRS YHELCE

8. MI2Y

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

2) Toxnet available at http://toxnet.nlm.nih.gov

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

4) Fiedler N.L., Organic Solvents and Fuels. In: Rom WN (eds) Environmental and Occupational
Medicine. 4th ed. Lippincott-Raven Pub. Philadelphia. 2006. p 1103-17
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S7|vetE-52

MNHTIEID
(Carbon tetrachloride: 56-23-5)

Wl AFF3S}-(methane, tetrachloro-), B4 3= (CCl4)(carbon chloride (CCl4), &2
ZH B (perchloromethane), Arg3}H|EH(tetrachloromethane), WX x=2E(benzinoform),
YI7tE 2 WY (necatorina), 7t2XE WY(carbona), &F370|=(flukoids), &= 1040(halon 1040),
Bl Egtys(tetrafinol), BIEZEE(tetraform), HIEZE(tetrasol), FYH-E(univerm), HER

| AEZ A E(vermoestricid)

- CAS No 56-23-5 - B g sl CCly +
— E-.L:ﬁllq Eﬁ% iﬂﬂﬂ,ﬂ%ﬁ EE*J;'—EL SFI[7t QIO Of[E|[2QF BIATH LAY,
M AL > Z71 5 10 ppm
2 A 2 15382° H] 3 1589 (25C)
L L oM 23 X £ ® 707C
= 7] W £ 532 (27=1) 3 71 ¥ 913 mHg" (200)
o o o Z g
Mg H 4 1 ppm =630 mg/n ;1 ng/m = 016 ppm (25C, 760 mnHg)"
g o &£ 2 86 : 785-800 mg/l at 20C CHEEO| SHMQt= 417 Soreb
27l EE 27 3 RS BT BE 12 %, FAY Mol HoiaL EAHL EMBIA RS Q=T F7(7t
I:II-/\H6|-|:|-
= O L .

2/ : °the Merk index, "ACGIH, “HSDB

3. wye % 8E

[

A, SEA wSA, SA, #A8A, vIFER, s dHA

1) WsHQ EF 0 272 (fluorocarbon) AR @ HEN|, HOHA|, AT Mo AL
% 19964 0|2 D|ZOoMEe QZZX HDO| CHYF ZEZSEYO| Ol SHUR TR AFETIEIAO| AFRO|
M 2R

2) 8M: £, 47, 1R, g, A, A 9 BEBAAA
3) QY FUA WA WSTA, WA, A 8A, M Fi, 5 AxAC] G2y
4) Tl M (F1ZA] 19609 3 o]F olejst SEio] AHgo] FAHYS)
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4, 2 LEZE|= 371

[©)

1) FISMUT : SFetefEAtY, SAAAA, vlFAZAA

2) ZRMBBY: 1RO BLE AAS 95 842 A8 24

. g—jf— P 378 B F9ol F kEYold, EUH 9 oF 60%7F AUZ ST,

gt A= oy, 55 AY d3E &5t A3V S
31015 85% oY Ao FHEN, WRE B3 k& A9, ¥MET HA F5HTt AT
o= 3087t ARAE7HE | AFASRAE =23 Ao =E F 10& oJUjol &7] FollA]
/\}0\35}5}’\7} AEH AP

o AL RIAONA At S ErAS] TiAR] tigt A= oFF] AJFYH HEZF QIAINE AP FEI}
=AY Bot] SHE U dRH O R 714 cytochrome P-450°1 2J5) trichloromethyl
radical(-CClz)°] A Y o]0 9Jsf AE | Holut, Tl As} 2-g5lo] B4 Lehdi.
trichloromethyl radical ™A|] cytochrome P-450°] 93l ZAA(phosgene)d ATE2l
trichloromethanol‘ﬂ %37, phosgene?] 71830 9J3) olitaletart YA, Q17 A
B4 B $FAME CYP2E], IsEoAE CYP3A7F Bojsls Aoz A Qos?,

« HIA-REET] Ao S0 & AFASFEAY] oF 50%= U=, oF 4%= SAIAR 2VE
ot HiEEH. YAl AUolA thAtEo] Ay o R HjdE=H, AMA3EA9
Hi A2 = SA|E o|FojXit}. A WA ©A| 2] AESH vE7|= oF 1A, = WA ©A 9
e W71 oF 40A1to|H. At eEY] Ak HEEC] T571E SoiA HiEEHH,
ojmjofl = FAL| Ho} MR E F A H—:—‘C‘ oA A E AX= AoE dHA

U, HEE ¢ =59 BfE dFEo] 87|18 &8l sisdH

oy

A % 21e FHD. o] AHAH A}

ppm =& AR A 7J, A% 715 ] JFol YeRHA] korout 70& &<t
A AV 35 A 7FH Wit 5
*15317]- 11, o]|& YA creatinine, urea &

O
£ 742 5o ¥ 9 7 44 2579 HLxﬂ o3t ML, AF 71%L 100-2008 F 3]



TE, 94, A4 52 BY 4 Atk 1 9 ARAW, B, 42757 U
T4 =% F 0ol A9 Fo F2, 719 & § 41

10 ppmel WHEHOR =& B9 ol F4ol HuEA gotort 25-30 ppme] FF, 04,
TE, @1% 25 F5 5ol vttt A ol FA7 =EW 49 T L AFEHS
Holu], HRo] MEAoR wBE B9 WRAT F43 21 Fo| FYHh ANFY, A4H
450 A0 JHHE YHH TAE Ut WHEF] A AokEd SO 2AE BT

1) VEEA: Yol A Furt AFwSol] Ad 9ol T £40] B ¥ Uehte Zloz

e
kU
o

LA ek, 7ho] ool Sl A LRAES AtgsterAdl gt Aol woh

isopropyl alcohol®, polybrominated biphenyls, benzopyrene, phenobarbital S©
A ==Y F/40] STk, AMRFRAY tiAte] AEste] B4 ST AR
BZED. o] % chlodecone2 AMASFEAS E4& 7 ASAA AAHA 7t Fofd
ofgh 7+ BHO= AFA ol27 Ft
(3) ¥4
AlA

AdsE AFoA ARl AE S e 22HE7]|F 4o HiS 4, Ads==0
}%}0] 1 %ﬂ?&‘:} AtAstEr A E & JHAIQIRH(cancer-initiator)O]HA] SHHO Jbol &=
(promoten)2A = Z-g5t= 202 defA Qlrh. IZtol| oA /ol Higt 52 oFA7HA]
A}, doh AFfolA 1L %" S2A A @Y, YA EZ S (reticular cell carcinoma)?]
Aol F7lotdtts Havt Qlovt, AFAsterAC] o3t Aolghs SA= A Kot

(IARC : 2B (7}), ACGIH : A2)

7. LEZE

D 71 =871

=(28rEH) TWA : 5 ppm STEL : -
0j=(TLV: ACGIH) TWA : 5 ppm STEL : 10 ppm
TNE e ZH T = Ttsde AlaRo| o A
0/2(PEL; OSHA) o : ?Ozgppn;m STEL : 200 pom (5in in ary 3s)
Oj=(REL: NIOSH) TWA : - STEL(60R) : 2 ppm (12.6 mg/rr)
FEAU(OED TWA : 1 ppm (6.4 mg/m’) STEL : 5 ppm (32 mg/m*)
EU(DFG) MAK 05 ppm (3.2 mg/m’) PLC : 1l (2)
U=(OEL JSOH) TWA : 5 ppm (31 mg/r) STEL : -
UR(ACL -5/ TWA : 5 ppm STEL : -
HISFE(ARIETHR) TWA : 1 ppm (6.3 mg/m’) STEL : 5 ppm (31 mg/n)
* U LREE LETIRO| BY gE YRRy AR DIRUN Tl WA 59| WEE LETIZYRIES MIHIRILICE



2) Y2 2=

8.

- £Y(BAT; DFG, 2024)
59 AeteR s - AAEE A AR k' T 54 1 3.5/

A2

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.
2) 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.
3) Stewart RD, Dodd HC. Absorption of carbon tetrachloride, trichloroethylene, tetrachloroethylene,
methylene chloride and I1,l-trichloroethane through the human skin. Am Ind Hyg Assoc ]
1964;25:439-46.
4) Sipes 1G, Krishna G, Gillette JR. Bioactivation of carbon tetrachloride, chloroform and
bromotrichloromethane: Role of cytochrome P-450. Life Sci 1977;20:1541-8.
5) HSDB Available : http://www.toxnet.nlm.nih.gov.
6) 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.
7) 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.
8) Gosselin RE, RP Smith, HC Hodge. Clinical Toxicology of Commercial Products. 5th ed.
Baltimore: Williams and Wilkins, 1984., p. 1II-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, L] 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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7|32 E-53

AELCIE &HIE

(Stoddard solvent: 8052-41-3)

AEGE 84|, AFXAA YZeldrycleaner naphtha), 3324 A3 3 (mineral spirits), $7]
g ¥l (mineral turpentine), Y ZE} Mo]ZE] &HIE(naphtha safety solvent), UZE} QFZASH
EW E(naphtha safety solvent), WXZE} &A(naphthas solvent), A% &A(petroleum
solvent), AT &WIE UZEl(safety solvent naphtha), €4 WUZEkKsolvent naphtha),
stoddard 8A Y=ZE}(stoddard solvent naphtha), stoddard €A 7] ‘Al(stoddard
solvents organic solvents), ¥ AI|3l(white spirit), ¥ A3 3 (white spirits)

% BE FHY FEA A9F, W A3 e YIEYE AEGHE SHER IFEHAE d=0

(CDC Toxicological profile-stoddard solvent).

[27]

2. 23| g}t A7l

1T o2
Co~Cyy D2HIIAH| 80~85%
CAS No 8052-41-3 . EAMA Ol 274l
PTTT CoHop WRE Erokan 10-15%
DQF Ol LHAY  2AHO| OHA{O|H SQOF H|LTH WHAfTE LTI
B At 2 approximately 140° - H z 079
= L ™ -700C ~ -400C - % E M 152C to 210C°
7% & 5EF) -5 7 ¥ 4 mHg(20)
43" C (regular), 60" C (140 flash) _ 5 S
o ’ o ’ 1 m = 573 mg/m’ 5 1 mg/m
9 o M 52 Clododess) 39 Clow - 2 A& T (z5gc o f{)b
end point), (LHNEHP = Y175 ppm : mnHg
-8 o E 2 80T 224 T8N £4 YT W off2, S2RLE AHUIE O|YBIEALP
-7 Ef YTH ARRMMIQE A Al 20| Lt ZHIOHH ALY [is UMDIEIAQL U2 RFT7IAQL FT(7t
SOl ZEfARIR 182 TSNS AOFH DiCt

M 1 *the Merk index, "ACGIH, “HSDB

3. wye ¥ 8E

HJAE S4A, 715 AHA, Estelded, XA soF +SA= ARE.

-

N ST - 35 FF A=Y
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« B FE 33VR k2EY A3 gsiR o] A, 1539 A
175-440 ppmol 30& =& AlHS W, Hxe}t 5HE 5% Atolo] AFTAE AU
e AHF 46-59%, WFE 58-70% oldth. A4l F4= S A9} vluste] &5
LYoy &85t ANE/UEE 282 AA| F5o] FUgl et gAastan?.

o AL - 8 AT mlAES LwEH Al AWO|A  trimethylbenzene? THARAHQL
dimethylbenzoic acid 7} £7}st9t. 1,2,4-trimethylbenzened =% HE AW &
YAMIE 3,4-dimethylhippuric acid B Ato]o] AaiA7b .

LA B BRIl e ARE 3712 A MR, Folsls 89 v B Bune

o
Aoz £MOE wHEE Folp.
< 7] 0 AE) ko] o A Bt A ¥R7IE 46413 oA

B
68 5 190] ot AT S 543193, 470 ppmollA 6% B5F oF A= FAL T45A0.
B 5t A Fd A4S 400 ppmoll &SRS W, So] FAS UERAA] ot
HAHA7E 1 ppm (low), 120 ppm (high) °|2& =Zo] Hi3t {83 #4] L= < &
it} whEAo = &3 TS B7ke 1 follicular 5ol WA Ale7} Q.

2) WEA: AT FRABAAAARA 1589 4 DS RPOR T ATOIA, 440~870
ppmel =F A QAN FEL TARAL, FRUYNA & A7 B4 152 FY
%S o B BT

3) MHEA : HReEN FY=ES W AEL O, QAL STt A FYB W 2

)
3) Hg7[AH: 19 S 714 3l 5ol 2BE0EZHS &3 AREAE 294|9] FIIES A
il ]

AEAAIF O] AL, AREA 71A48ke] A1 /3

ofsf o
Lo dsfiAe IHA UA gt
(3) &
THES £7d et S&S o7t gl=. (IARC @ -, ACGIH : -)
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7. ENE

D 71E:=271E

(8L TWA : 100 ppm STEL : -
[2(TLV: ACGIH) TWA : 100 ppm STEL : -
7|Z Aol ZH ¢ =t mEO| AIZSA mE EiR|(defatting), 24 OB, ALY THsES AlQ%01|
Lol drget
0|2(PEL: OSHA) TWA : 500 pm (2900 mg/r°)  STEL : -
02(REL: NIOSH) TWA : 350 mg/m* (152) STEL : C 1800 mg/m’ (15%)
FEAAU(OEL) TWA : - STEL : -
=2(DFG) MAK @ - PLC : -
U=(OEL JSOH) TWA : - STEL : -
LR(ACL PM-FY TWA : - STEL : -
TIRIE(AR|EHE TWA @ - STEL : -
U LREME LE7IEe B gH Sl ek MAEM DRUN T WA 59| PHE LETIEERIRE HBRRILCE

2) BENH =E2AE : 2= YL

ADEY

1) Pedersen LM, Rasmussen S, Cohr CH. Further evaluation of the kinetics of white spirits in human
volunteers. Pharmacol Toxicol 1987;60:135-9.

2) Astrand I, Kilbam A, Ovrum P. Exposure to White Spirit. [. Concentration in Alveolar Air and
Blood During Rest and Exercise. Scand. J. Work Environ Health 1975:1:15-30.

3) Pfaffli P, Harkonen H, Savolainen H. Urinary dimethylbenzoic-acid excretion as an indicator of
occupational exposure to white spirit. Journal of Chromatography, Biomedical Applications
1985;337: 146-50.

4) Fukaya Y, Saito I, Matsumoto T, et al. Determination of 3,4-dimethylhippuric acid as a biological
monitoring index for trimethylbenzene exposure in transfer printing workers. Int Arch Occup
Environ Health 1994;65:295-7.

5) ATSDR: Toxicological Profile (1995) Available : http://www.atsdr.cdc.gov.

6) Carpenter CP, Kinkead ER, Geary DL et al. Petroleum Hydrocarbon Toxicity Studies. 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. Sensory Response to Certain Industrial Solvent Vapors. ] Ind
Hyg Toxicol 1943:25:282-5.

8) Braunstein, L.E.: Subacute Yellow Atrophy of the Liver Due to Solvent. ] Am Med Assoc
1940:114:136-8.

9) NIOSH: Criteria for a Recommended Standard Occupational Exposure to Refined Petroleum
Solvents. DHEW (NIOSH) Pub. No. 77-192; 1977. 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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Q7IAYE-54

AE|FI
(Styrene; 100-42-5)

#Hd ofdd(phenyl ethylene), Y WA(vinyl benzene), AlY¥l(cinnamene), H'doldl
(phenylethene), o€ldWlA(ethenylbenzene), ZEo]dl(styrene), AE|E(styrol), AE|EH
(styrolene), 2Efo|dll R :-H(styrene monomer)

- CAS No 100-42-5 . ARG ITAL L CoH, -~
ey

- B Bl A RAOIM gAto| TIS BQF ofA SiEOtl Yok o (HIMAA] 1 0.04-0.32 ppm)
104.15a (25€C, 760 mnHg:

LU ppm = 426 mg/m’)P° - H 3 09059 (200
£ 7 -306C B E W™ 14520
7l U = 36 (air = 1)° -3 71 & 5 torr (2000
31C (closed cup)? Z “a* st A 27 E 11%~61% (vol %)°

= oo ro oy Jr
fae

N .
of £ 20| 7t =CK300 mo/0 at 200)°. YFE, OfEIZ, OMMIE, O[YLIEA0| A ==L
b 2700 CEEH MMO| FEBL AOLE|0] TS (peroxides)S BASICE,

28 : °the Merk index, "ACGIH, “HSDB

[

3. wye % 8E

FYL(AEA B Az, $24Fo] A8EE BES polyester $1/0] 8]
Rzeag, AT, 3, A A

}.

4, 32 LAEE 37W

1) FSMAT  ZGA|, DA, mtol, Eolo], A 52 A=Y

2) 793287%: GH4A 5 Azl 9ol £Y, @I AY, SR 24

s 55 3R 35VE B =EEHT, 4.6-46 ppmoll =E2EHAUS W 69.5-72.1%7F Hof %
. RS B3 T4k 58S B3 549 oF 0.1—2% %EO]EP’.

oo
o
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* TA} : microsomal enzyme system©| 2|5} styrene oxideZ THAFE|LL, o]Z o] 4=3}F]o]
phenylethylene glycol(styrene glycol)e] ®t}. styrene glycol2 mandelic acid E+
benzoic acidZ WAFE AL hippuric acid’} ®t. mandelic acide A S AA
phenylglyoxylic acid’} ®t}. styrene oxide:= A3 hydroxyphenylethyl mercapturic
acid2 tiAIE 7= gict,

« B : 90-97%= HAAIZR A¥MOZ HlEHTH mandelic acid®t phenylglyoxylic acid&
AFEolA F AW F dARREol

« W7 G & Al ¥HE7]E= styrene 40%, mandelic acid 4417, phenylglyoxylic
acid 8A17tolth, WHH k2 Al mandelic acid?®] ¥H7]= 6-9A17ko|tp.

6. BAYIE HUH

O 34 A29F

100-200 ppmol =&5H%Z o, =3 A7]|% A=o] Yebdt). nREAFAZ giAS 4oz
= r}. QI7to] ¥l ppmO] EEUS W AFZQ 7| EA utHIA, 71H, 434, I5Y
2 ¥R A7 ASE YEhQIth @4 HilgA 2R BH|E ST,

(2) T AFFF
1) AEH T A EoA AFAZE 7P 1S 713o|tt 100 ppm O]ﬂoﬂ g =EE
i -?4—.?:}, 55, 9=, 7|9gAf, ojxjgZo] ety F4 A k&3 54734 A
o2 I3t AFF F-ogt F - 7Hg IAZF AU 25-49 ppm-years wOllA H[EH]| 3.29

13

(95% CI, 0.48-22.65), 200-349 ppm-years 014 16.32 (95% CI, 3.47-76.76) ©1ct?.
Ao R LI ZEANA AA7]E o, FEASH Mztoly, A FEHAL o4, EEGs

oA}, AFALAA o] Bofl tigt BHiEo] P, FEldf et Setad Z2AA AW
Z WA 5 5(0.14 or 0.65 g/ 0, equivalent to styrene level 10 or 46 ppm)°l w&k
color confusion index (M7} o]Ahol G-2J3t 2oz} AU, 22-92 ppm =E73 HIZ
3 WA PE W, AFFPEHAL F FSAITO] 4-10% =AY TWA 100 ppm HEOlA
BAARBAE Fojs oA AR o] 55 B AL {aEd}.

2) ZETH : ZFEHAE ARFHol SAehHE E2A 5 9~110(H69) ppmoll =&H AR
=14 dY=(18%), ¥l TFH(B4%)<S Tastut. AHAY &dH I=AE0] xR
H|sto] B|YAAR] H7|5HA 22E UERT

3) A 385X olA9] A =&E IS ‘ﬂ1 fasting serum bile acid®} GGT &%7}
Aot on 2 Al k&0 9 1 HA44S doqive FERt Ams gtk

4) MAH - AR HF ZEANA AARAR] ST7HTHE 98 HilEo] oy ko i)
Al RESIAY 32 AFolA 18R] L Ayt Yorx FTHE?. e oS B
g A7t Joy oE sletEA ot JFS HiAT = 91leH!? A¥Ao] Qe By
= AU, 20069 NTPE QIZtol|l A 8y =49 A7 S84 gty 22 YHG?.
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(3) I
2EFS A=
40 ppmol} FE9 &

A= dHA Aoy

o
LS

Akl AE]d(styrene oxide)o] DNAC] Agt
dof &5 HxJutoA FAA|
AZME e BEjdr”. AgH F

|

il

RAAEYL oz
ciebdie) 415} Aelde
2EANN 2874 Foz

=

Q1% Apgo] Z71slthe dtEo] HuE k'Y (IARC @ 2A(RE7]4)), ACGIH : A3)
7. =&
) 71 =&27&
oRR(I18LEFH) TWA @ 20 ppm STEL : 40 ppm
O]=2(TLV: ACGIH) TWA 1 10 ppm STEL : 20 ppm
7|Z Aol TH 1 BAATEH| WAMEH HIWNOHR Mt SZIH AZS AATKR| Qo Arget 27| &

5= 50 ppm O[BIOIN ATHEAEL FAAEH HIpt LiEje

TLV-STEL 100 ppmoflM ot Z7gat

- oo.

TWA @ 100 ppm
Ceiling © 200 ppm

goIoH,

B B

0l=(PEL OSHA)

STEL : 600 ppm (5min in any 3hrs)

o TLV-TWA 50 ppm,

0|=2(REL: NIOSH) TWA @ 50 ppm (215 mg/m’) STEL : 100 ppm (425 mg/m’)

FEUU(OEL) TWA & - STEL : -

=U(DFG) MAK @ 20 ppm (86 mg/ ) PLC : 1l (2)

2:2(OEL JSOH) TWA : 10 ppm (426 ng/m’)  STEL : -

LE(ACL 23 TWA : 20 ppm STEL @ -

TIZIE(AR|EHE) TWA 1 20 ppm (86 mg/m) STEL @ 100 ppm (430 mg/m’)

U LRERE REVIRS B PR G gy MAEY IR, T U 5O HEe LETIFERIES YUHRLCE
2) A=A =3AE FU 7182 TEARE AR, AR 15 V. BT @A J3)

oAl +

=TT w

- A8 N T
- "=(BEL; ACGIH, 2022)

HIZLAAE 600 mg/g crea, 28 F 2EE 40 ug/L

58 ¥= Mg MZ A7| BEI
2 & mandelic acid +phenylglyoxylic acid NATE T 150 ng/g creatinine
2 F styrene nNAsE =2 20 ug/L
- ZA(BAT; DFG, 2017) : A¥ % mandelic acid + phenylglyoxylic acid 600 mg/g

creatinine

o]
Mo
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8. Muoy

1) Wieczorek H, fennell TR. Review of the metabolic fate of styrene. Crit Rev Toxicol
1994:24(S1):S11-S33.

2) Riihimaki 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 ] 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: 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 Al, Ryan LM, et al. Effects of exposure to organic solvents on menstrual cycle

length. ] 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. 06-4475.

13) ATSDR; Toxicological Profile (2010), p72-6. Available : http://www.atsdr.cdc.gov.
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7|32 E-55

NZSEHAF=
(Cyclohexanone; 108-94-1)

dAr=(hexanon), HHZ HE(pimelic ketone), THHA HE(pimelin ketone), HAE
(sextone), AIESAIHEd (ketohexamethylene), AFP|E 234! 7= (cyclohexyl ketone), A&

Ato]Z&2 A ketocyclohexane), 24Alo]E 23 Hoxocyclohexane)

o B | =2

- CAS No 108-94-1 - A 3RA L CHi00 é

- RO 9 LHAY OPM|E Gl giSt LHARTE LE= DA LIA| S QA OHR(LHAISIAL 0.88 ppm)P
2 A 9814 - H % 09478 (20T, 2=1)
L™ O-3C B £ M 1556(
= 7] ° £ 34c (27=1) 5 71 ¢ 5 mmHg at 264C°
Ao R A4C(LHEN), SATOHLER? E & OH A OfSF 11% A% 94%"
Mg AH L 1 ppm =401 mg/nf ;1 mg/m = 025 ppm (25C, 760 miHg)P

-8 8 E 20| 27 =L=CH20TOIM 15 g/100 ml). T Q7I8MQN: & AoICE

<71 Bt UDH AOEN| 5 AL MEOHA 20| Lt ROt ALY s UAMDIE, FRLL GBI UMDY
Ty e RETIAGL FT[TH WHOICE 7Y oA,

28 : °the Merk index, "ACGIH, “HSDB

3. wye ¥ 8E

=5 SAA(BRIEER) - UolE A= =27E #ARF, 454, DDT) &4

4, 72 L= 27
1) FSMLY - F5A], 7] AZRY

2) 7221237 1 A2 odo|E, UERASRZ it $4, ¥ 44, FADF U,

A2 7h 52 7hecke £ HIUE A} HUAE A A A

1483
Mo
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« T4 FEH & ARE 3570Y, & EE: 1EE Eslor T4FETTH

o AL 2 HjA - AYE5EAE cyclohexanolZ %A glucuronide?t A3 (combination)
o] Aoz iR} Ql7toAL thEEo] 1,2- and 1,4-cyclohexanediol-glucuronides®
AR T,

- 7] 1 & & 0-6A1Zt] cyclohexanediols?] 4ol 2 ojuti, W7l 14-18
AZEIEP),

1) & T HY 15 ALY B9, 25 ppm 3710 5% B REHUL fol ofrE 4w
HERA 95k 50 ppm A % AFFH0l JehtD, 75 ppm oA & 2 2
A1 340] BATHA e, Ae] GEAAE o TR Aol Aol T
ek, A2 Aol G Il2s] B 10 BGHA AAE B A,

2) VA AsEOIAE SR |UFEN G Sk Aol Ao mEHE A
A% oA 28 FAAR o FHo| Yehd Ao AL, AT AsEAN FR
Aot 43 S0l oz Aol A4l S4o] ek TEe] kEE/lE U5 Rolth)

(2) Thd AZ}FE
ex|(defatting) B} YO HE F77F B vHEE L-Zof O3] ujR A}=Folut ujRo] A4 4= QUi
(3) YA

2U7F AE(310-570 mg/kg/day)@t vF-2A(1850-7100 mg/kg/day)S AR S8&FE AZE
A= E AT GA UReA AT kEFOA FEFo] ZUIAL, $A A AsE
LETOA THHEAS/AE Dol S7IetA oy Fuks A= It A HE Ls: ki
oA A AF-Ee] Bao] FosHAl Z7I8ATt. s EPAS} TARCOIA = AES S3to],
H| 1A Askol] kEEE Q7o QlojA A SRR HldEd HAUSS A gd/dol
Aok sk, (IARC : 3, ACGIH : A3)

7. L ENZE

D 71 =871

H=(18EER) TWA : 25 ppm STEL : 50 ppm
Oj=(TLV; ACGIH) TWA @ 20 ppm STEL : 50 ppm

7|_7,:_ /\E'Vgg EH : _‘E_Y _?l_’ = KI-_’ 7|—'—/\‘|_l|- _7;<_/I\_|75|7:“ OZIUF 7}'—l|- /\|7W0-” HH\H 7|—'6EI5_|- 0C=>|UOFO 7§|/\‘_(E|. UDF_
0|=(PEL; OSHA) TWA 50 ppm (200 mg/m’) STEL @ -
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0|=(REL; NIOSH) TWA 1 25 ppm (100 mg/m’) STEL : -

FEAL(OELD) TWA 1 10 ppm (40.8 mg/ ) STEL : 20 ppm (81.6 mg/m)
=2(DFG) MAK - PLC @ -

U=(OEL JSOH) TWA : 25 ppm (100 mg/m’) STEL : -

U2(ACL -5 TWA @ 20 ppm STEL : -

TIZIE(AFREHE) TWA 1 10 ppm (41 mg/m’) STEL : 20 ppm (82 mg/m’)

* LR bETIEel B B Y LY WANEE TR, TR TN SOl BEE LEVIEERIES HUHRLICL

(2) A2 IR

o= (BEI; ACGIH, 2010)

8.

58 g5 ANE Az Al7| BEI
1,2-Cyclohexanediol in urine* ntizg o ot 80 mg/0
Cyclohexanol in urine* MNATE T 8 mg/l

*With hydrolysis, T At end of workweek

ADEY

1) Greener Y, Martis L, Indacochea-Redmond N. Assessment of the toxicity of cyclohexanone
administered intravenously to Wistar and Gunn rats. ] 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,], Galova E, Nohova H, Vitkova D. 1,2- and 1,4-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, A. Smith, et al., Eds. Chapman & Hall, New York (1996).

5) Sanmartin O, De La Cuadra J. Occupation contact dermatitis from cyclohexanone as a PVC
adhesive. Contact Dermatitis 1992:;27:189-90.

6) Patty F (ed.). Industrial Hygiene and Toxicology: Volume II: Toxicology. 2nd ed. New York:
Interscience Publishers, 1963., p. 1766

7) Lijinsky W, Kovatch RM]J. Chronic toxicity study of cyclohexanone in rats and mice. ] Natl Cancer
Inst 1986;77:941-9.

8) USEPA: Assessment of thyroid follicular cell tumors. Report EPA/630/R-97/002. Risk Assessment
Forum, Washington, DC(1998)

9) 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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7|32 E-56

NZSZEHAFE
(Cyclohexanol; 108-93-0)

sl =& (hydralin), AF|EZH=(hexahydrophenol), AtC]EFZIAA L F-E(cyclohexyl
alcohol), ot=&Y(adronal), 4 (hexalin), HY<&(naxol), s|EZH=(hydrophenol), °h=

(anol), S|EZFA|Ato]ZE2 A hydroxycyclohexane)

-1 =
. CAS No 108-93-0 . BN YT CHLO @
. EQF Oy LHAY SO 7ol ‘%“:ﬂ Fe PMHRlE UM R k| Ee HROh IR WA (HAROf CHO
AA 0.15 ppm)
g A g 100167 - H| 5 0.9624° (200)
= L M 2503C - ® £ N le184C
z 7 W g 346° (27=1) 3 71 ¥ 0657 mHg® (257)
o % M 68T (LHIYE) E 9 oF A Ot 24%" (vol %)
Mg H 4 1 ppm = 409 mg/nt ;1 mg/nt = 0.245 ppm (25C, 760 miHg)®
2 o & 20| CHot Y% 36g/100 g (200). HHUE ERIRAL OfER2 OfE OMMIEOIE, 2INES,
MQEAI9H T AfRICE
71 EF OF AR THEOHH 20| LI RRDKE ALY T UMVIE T2 QETIASH F7(7H WYL,

28 : °the Merk index, "ACGIH, “HSDB

3.

nE
oz

° %8s

- AZ2AE=Y] At e HE=9 48 B (hydrogenation)oll o5 AJ4HE.
K-Afi(ketone, alcohol, cyclohexanone-cyclohexanol ETE)9] A|ZI}7goA EAYsSH
- 95, AR, JdgAZ2EH Y &4 v, gAY, 2yt HRIE, XA, 7FAA|, AlA|, 5eF

| =

>



g% YT HAS B AR FLEH. FRAPNA OF =F A WRE 5o 54
g,

CoAR R A A AT EE U B wEse ),
awloz WAL 7] F 145 ppm ABE mEOIAE
F7P} 990 2RREYA W] suizle rtstdny,

W) AR e

AYFBN B4 AR B53 35 19, 3, 5L S8 AFIL Dol
S22 AL, A7) BE B ARE 4 *
= 2

Jeh Aoz Az,
)

AQAE 100 ppm BE0 3~58 & ARS 1, &, 7 U 29| xFSAto] UERTH, 48417k
%] HAE(4% cyclohexanol in petrolatum)E F<S o, Euty}l HEo] PA. 1L o)A
TE QA FE, oL, 94 AL §Ed 4 .

(3) TAA

S5k Agolq WrEAR 79 ¢ B (ARC : - , ACGIH : - )

7. LENZE

O =271F

= (L B8EEH) TWA : 50 ppm STEL : -

0j=(TLV; ACGIH) TWA : 50 ppm STEL : -

TIE el ZH UMD & AR SRAUEH HUHOH Thsde RO /o A

0|2(PEL;: OSHA) TWA @ 50 ppm (200 mg/m’) ~ STEL : -

0|2(REL: NIOSH) TWA @ 50 ppm (200 mg/m’) ~ STEL : -

FEUAL(OEL) TWA : - STEL : -

=U(DFG) MAK : - PLC : -

U=(OEL JSOH) TWA : 25 ppm (102 mg/m*)  STEL : -

UR(ACL PML-5/) TWA @ 25 ppm STEL : -

HIZIE(ARIEHER) TWA : 50 ppm (210 mg/m’)  STEL : 75 ppm (310 mg/m’)
* LR LETIRO| BY gE G MY AMANE TRUN T\ WA 59| HEE LETIZYRIES MIHIRILICE
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(2) AEY L&A HE : u]ZF(BEL ACGIH, 2010)

= o2 ANE MZE A7| BEI
1,2-Cyclohexanediol in urine* ntoizg o moH -
Cyclohexanol in urine* nMAZg 2 -

* With hydrolysis, "At end of workweek

YBHH wEAE G AL ofd 2AZ BEg

8. MI2

1) International Program on Chemical Safety/Commission of the Furopean 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 5th Edition
Volume 1: A-H,Volume 2: I-Z. William Andrew, Norwich, NY 2008, p. 770-1
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RIIRYE-57

NS 2N
(Cyclohexane: 110-82-7)

SAps| =2l A(hexahydrobenzene), SAM |2 #(hexamethylene), 34lolEl(hexanaphthene),
A SARSHbenzene hexahydride)

11 O

. CAS No 110-82-7 . R 92N CoHy Q

Dok Ol LHA|  DAHO| Q7|QA|Z AFZ/JO| LHANTE LT,

2 & ¥ 8416 - H| 3 0779 (20CP

L £ M 647C Z = T 807C (760 niHg)

57 Y E 298 (7= .5 7Y 969 miHge (250)

o o ™ 18T (UHIEN) - B odb oh A o0t 13% A0 84%"

Mg H 4 1 ppm =35 mg/m ;1 mg/m’ = 029 ppm (25C, 760 miHg)®

g o E 2 80 : 28/ T8 OMIE LT ofE28 HiHb

71 Bt E QAF AT Gl T[Ef MG mBHof OfH 877t Fof| LELH TjAR[HLE ZUSHE AT Tz
mANGLE, oA 3 SSlEAGL 12 RETIACH B S, S2iAtE, 1vz o NENE

GFH| ot

£/ : °the Merk index, "ACGIH, “HSDB

2) 2338 : oftmAL WA, AE2dA FR2To]E(cyclohyxyl chloride), UEZ A|E=2
Sl AHnitro cyclohexane), Al&Z3A=(cyclohexanol), AlEZ3Al=(cyclohexaone)?]
Azt stetEd 74 Ad4

o T 0 AlFE H2F A2 cyclohexanes &St 89 ZL2Ao||A respiratory dosel] 23%,
alveolar dose?] 34%7} Hl@Ho =z Zw Q.

RS
o
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e A @ HlAE 960 mg S T, E T 72A17F &9 AWOZ cyclohexanol 0.5%,
cyclohexanediol 34.7%°] HjA&= A},
s B A= gl

W 34 39T

ALAE HF2= 250 ppmoll 4417 & =& AFHES df, A3P5H2 HAHattention,
learning & memory, motor performance test)o|A £°0] AR #HET 4+ QoY F5,
EolE23 Au)dt 242 ZSAMS 5451990, PBPK BEoA] Q17ke] AL 3900 ppmolA X3
83 AAPSSHE g7t =5, 1200 ppmolAE T Al doH.

(2) S ARFE: A= 9

(3) &I

eI Aol IdEEE 9 F E. (IARC @ -, ACGIH : -)
7. L=7Z
@ 71 =57I%
SI(IRLEH) TWA : 200 ppm STEL : -
0I2(TLV: ACGIH) TWA : 100 ppm STEL : -
TIE Aol 2H  T7d(sedation) 7hs/g, MERESEN quf, T =42 2RO Lo A
O]=2(PEL OSHA) TWA : 300 ppm (1050 mg/m’) STEL @ -
O]2(REL NIOSH) TWA @ 300 ppm (1050 mg/m*) STEL : -
KEUAH(OEL) TWA : 200 ppm (700 mg/m’) ~ STEL : -
=U(DFG) MAK : 200 ppm (700 mg/nm?)  PLC : Il (4)
QA=(OEL JSOH) TWA : 150 ppm (520 mg/m’)  STEL @ -
U=E(ACL U5 TWA @ - STEL © -
mI2IC (A HHE) TWA : 100 ppm (350 mg/rf)  STEL : 250 ppm (875 mg/nm’)
U LERE RE7|FOl B PE G oM MAEY TR 7 U 59| HEE LETIEEE|HE AMUHRILICE

2) Y244 =3AE A= g

8. ™iE

re

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): 224-6.

2) Mraz ], 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 J, et al. A physiologically based pharmacokinetic (PBPK) model
for cyclohexane in rats and humans. Presented at the Society for the Study of Xenobiotics, 5th
International SSX Meeting, Cairns, Australia, 1998.
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R=EYE-58

AZS2dAM
(Cyclohexene: 110-83-8)

WA g E2t=8Kbenzenetetrahydride), B|EgFs| =2l Al(tetrahydrobenzene), Alo|E=3-1-4
(cyclohex-1-ene), 1,2,3,4-H|EZS|E2MA(1,2,3,4-tetrahydrobenzene)

-1 =2
- CAS No 110-83-8 - 2R O AR CoHyg @
- DOk Ol LHA  DAHO| oHAjo|nY LHAY A|= 018 ppm Q2P THETH LHARTL LiCK
2 AF 2 8214b . HJ Z 08098 (20T, £=1)
= L ™ _1035(C Z &= ™ 83 (760 mHg)
= 7l WU £ 28 (_.37|:1) 3 7| ot 67 mmHgb (20°C)
9 % M -6C (THIYE) E db ok A O 12% WY 5%
Mg H 4 1 ppm =335 mg/n ;1 mg/mf = 0298 ppm (25C, 760 miHg)®
-8 o E 2848 8y |7I8ANP
7] E} UDH AROMNQF MASIH E0| LiU ZHISHH HAY [ije UMDIEIAQL THe Q=0 Z7[7t BIGHE,
ZElAElR 182 OENE Ao St

b

A & 2the Merk index, "ACGIH, ‘HSDB

-
1=}

ottjmAt, mHe A, SAbS| =Mt Bl dHs| =] Azt SH-8A

F

2) 7921237 © ok WAL, vl S ERMEQ 9 LElS| =0 AXTAT B bARE

g% WY, b 58712 B =2HAL 1 w2A 471 ol Roieh),

oo
o

Q7|vket 223



« A} @ 84 : Hydroxylation, conjugation ® HAMA7} A¥o® AAETH.
s B A= gl

HE, 7IUtn T, E7|E SHF 6AIZE, EFY 594, 67H ¥ 52t 150, 300, 600 ppmel &
LE AR W, €4 iRl ZAuEA ] S7HE Bolou, thE Aok HAKglucose, BUN,
cholesterol, GOT, GPT, LDH, electrolytes), &3}t 74/\}(\5(/BC, RBC, platelet etc.)9] oA
Holx] YT,

(3) YA
21E)7] k3. (IARC : -, ACGIH : -)

OB SR) TWA @ 300 ppm STEL : -

0j=(TLV; ACGIH) TWA : 20 ppm STEL : -

it AT ST R = JEATAY e BT RO

0|2(PEL: OSHA) TWA : 300 ppm (1015 mg/r?)  STEL : -

Oj=(REL: NIOSH) TWA : 300 ppm (1015 mg/r?)  STEL : -

FEAL(OED TWA : - STEL : -

=U(DFG) MAK : - PLC : -

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

U(ACL 57 TWA : - STEL : -

HI2FE (A2 TS TWA : 300 ppm (1000 mg/m*) STEL : 380 ppm (1300 mg/nf)

* I LRl LE71R0| 2% YR Gl gk MAEN TR T|E U 50| HEE LE7|Z7R(HS MIHIRILICE

2 REFA =2AE: A= e

8. MiEdH
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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S712k38-59

ofdzl(62-53-3) H 1 5
(Aniline and its homologues)

otu] . ¥l Al(aminobenzene), H'dol¥l(phenylamine), Aot (benzenamine), O]
(aminophen), oF2¥ 2 U(aniline oil)

CAS No 62-53-3 S Y 33 CoHN @
mop g ) T e SBMOI IS U2 SO, WY OIR L2 T L 871 ol
O— = |:|O-|7|‘_“:|-

,,,,,,,,, 2 A 7 9313 Hl 3 10217 (20¢C, 2=1)

,,,,,,,,, = £ H 60 - B = 1841C (760 mHg)

,,,,,,,,, 371 ¥ 2 33 (F7=1) 3 71 ¥ 0667 mHg® (25C)

,,,,,,,,, of 3 ™ 70T (UMIEL) Z db 3k H O 13% A0 11.0%

,,,,, © M g A 42 1 ppm =380 mg/m ;1 mg/m’ = 0263 ppm (25C, 760 mHg)b

-8 8 &£ YA HM Z2REE 5(1 g/286 ml at 200)1} CHEEO| {7|8MOf LOHEP

- 7| Eb OpRIo] Z7e J7IQt B RUSS FHOHH A 24 7Y B IS 2R AL
opdl 7| 2tz EMADIOFE L Mzale Dok 2oHH, AL gHIfofl= QtLL|of MATKOIE gl QUAIGIERATL
SUOHH, SEfAEIR 122 Ol MEME Ao i

28 : °the Merk index, "ACGIH, “HSDB

(e}
i)
fu)
r |
[

u|
=)
)
r o
2
el
2,
ol
[
it
=z
B
r [¢]
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sy

O
é
ol

[
L
)

BN
o

S
=)

ofo
)
it

S~
>

ofo
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L A= HF ZEANA 51T T5F] 60% olAJo] WES B9t Aow
PRI 907 B, Tl TUSE ) i T
oA

[ ]
j=r)
=
i
e
¢
o
N
_%\/ jo[i
>,
o
1o
QQ
X
¢
g9,
c
O
@)
=
@]
B,
(o
¢}
%)
c
—-
©
—t
i
i,
7%
[¢]
Sk
A
@)
|
o
jav)
3
]
O
o
=
(@]
]
@)
78
fru

7o} &, 7|eE A=t i HAAR A-Este] G4 =E Al FHEVAY 5 HRAS
g

ofddl & Al HIES|RIERIS 450, AAFdHSS HolH AFgo] ol & Qluh. 4= Azt
&% 7-53 ppme| 719 E2HY 7HHE 4 B, 1417 59t 100-160 ppmE %3t
3to] LE&EW AZS oyt derdt®. 2 gE oEoly ALRRE F4EH 4P AT
TE= 4o & Utk HEZIENESS fREERY S5 & A9 A7 S42 4413 29
et

50| WA Ueui, HEJEIERIESO] AsfdrE F0] At HESZI=N =7t
15-30% oA FMSH 7F3t =27, Hldo] ey, 30-50%°04 19, =&, &5
B 50-70%°141 2]41e] ¥g}t AW 55 AA| 59 F/4= Holil, 70-80% o]/l
ARttt AEo] = Qlste], 34 ®e Z]@Q(Z 74 5) 88 4717 A 5 9leH?, o]
ojof = %—5’501] olsf| ojAH o= A, 7h Al &4F ETh

24 & A, ZHUrEAo 2 BAY %—(photophobm), AlEA ol (visual disturbance), 559
= A4 5 At oY, T3] Ao, 79, FE, 5, 585, 949 A,
Hd, B, AR, Wi, i, ARA AWF a7t yEerd ¢ A

o|N

S
)
i

HE, o4, ASd4, figde 4o 4 At B adte ), A%, AR 34 &8e=
At Aoz FHHAM. AE44, oAHs, EHS, B, o4 §F I, 1 & FE, 1E
gt 217t 9k

1) HHEH: W =F Al 7 95 s vehd Zlo] EaE AT,

2) MEA: WA E A FFAAAC] HeE EoHVR SR ojdo) g,

3) WA oldRe Buke Saeith opdd 1F Al A4 A Aegato] FThekThs
B350l itk ool o2utt o 44 eIl YT, JrIENlos
grglo] olgl9uE ol2HoRL Arnt o ¥& Fxo] LEHUtL B 5 Y



(3) TAA

ZEO|A aniline hydrochlorideE 412 &9 =& AlHZ o, HSFo] TSI AHAF
S50 R, OE B719 §F°] 97 TS (IARC : 2A, ACGIH : A3)
7. £EZE
O x=271%
U= (L8EER) TWA 2 ppm STEL : -
Oj2(TLV: ACGIH) TWA : 2 ppm STEL : -
TIE el 2H: AdE=0M 5 ppmoll LEEQS L HHoM HENZZ2ETI0| FTHY.
QT H|T 24 7%% TAMOZ QAR nitrobenzene®| TLV, 1 ppm 1%
DJ2(PEL: OSHA) TWA : 5 ppm (19 ng/n?) STEL : -
0j=(REL; NIOSH) TWA @ - STEL © -
FEAAU(OEL) TWA : 05 ppm (1.94 ng/m’)  STEL : 1 ppm (3.87 mg/m’)
=2U(DFG) MAK : 2 ppm (7.7 mg/m*) PLC 1l (2)
UZ(OEL: JSOH) TWA 1 ppm (3.8 mg/m’) STEL ¢ -
UR(ACL 2Ysd TWA @ - STEL : -
TIZIE(AR|EHE) TWA 1 05 ppm (1.9 mg/m’) STEL + 1 ppm (3.9 mg/m’)
LR LaTEel 2 PR B U, NS, TR, TIe Ut 59 HREe LEVIRERIRE RIHIRILICE
2) RENA =2AEGEY 7182 LRARRG 474, A1 78 V. YEHY k2A2AA A1)
- R LEFH) 1 @Y S HERIZN 1.5 %
- "|=(BEL; ACGIH, 2018)
£ o= ANE K| A7) BEI
Aniline* in urine nMAzZg 2 05 mg/0
“With hydrolysis
[IIteE | 227



8.

A2

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) 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. AIHA, Akron, OH (1955).

228 | ZENHPUCH ARAIY M3 KROYAAHE HYTOH

OLL 27T''1o O



R7=EE-60

OfM|EL|Ezl
(Acetonitrile: 75-05-8)

Alob=HEHcyanomethane), °8iUto]E & (ethanenitrile), o2 Wo]EZ(ethyl nitrile), HE
7t2 B Yol Ed(methanecarbonitrile), M8 Aloh}o]=(methyl cyanide)

2. 22| gpetH A7l

11 o2
- CAS No 75-05-8 SR gl 3RAL CoH3N H,C — I
- B WA SOl T AT Lis o
2 A 4105 - z 0783°
5 E M 450 Z = M 816C (760 mHg)
37 Y £ 142 (27=1) 5 71 ¥ 888 mHge (250)
ol ¥ W™ 556C 48C° (UMINEN) Z "k St H OO 449% Aot 160%
M2 H L 1 ppm = 1678 mg/m’ 5 1 mg/m’ = 0595 ppm (25C, 760 mnHg)®
2 o © UTE HE OMEIOIE, OfR! OMEIOIE, Off|Z, OMME ofojEgell S22E &R} ofRil
°© S0} EROIRA 20 £Q¢
-7 Ef E X OMELIEZC] F7le F7IQt 2RI TIME FYOIH, DFAN MAMO] 2™ A
AAb e Ol ALHY| MIZZoZpof ZRRAMTUIAL L T BIO| USH ARSIN| HMZE Al 20| LD
ZUOHH, A Aol AAMDLE, UMTIEIN  EMMTIA - A T2 Q5 TIAQL ZT[7F HASHY OMELIER
goto ZfIARIR 182 O TENE NOFH DY,

28 : °the Merk index, "ACGIH, “HSDB

w
4
=

rio
=]

olo
H1

1) MA@ ot =2d AF FAJ(ABSFA, nitrile T, &), A3A AxY, dokF A2

= I(butadiene)¥ &olrao] HEIFoA = ARG
He I B A=A 7I500A At 28 Al kE

=0}
4
old
okl
o3
2
=,
f
e
[
i)
flo
J
AU
0
2,

1483
Mo
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o A & HIAE @ oPEUEZ S HiAtE o] F7] AQISHEC] HIl, oA Ale|EAFARta A
(cytochrome oxidase)¥ ¥hgsto], A2 S50 ”el.&’f& &ﬁo de Hot *11375—3“
(anoxia)& WERT: o] Al 2 thE YEHO] B
olgt 54 S0l AdEo] yehdt. F7] AlQtelE2 o]
oF5l thiocyanate’} Ho] A#og vjM=C},

« HH7] 0 98% OMMIEHUEZHS 5 mL B+ AFIeE ARl otEYE-RS] RG] = 32417,

1QFe}E9] Hig71E 15470},

S

ONEUEZ 93t 34 ¥ ST kE AR "t tEY, AMEERE dAE AHs] dofut
A2 TES 242 Ho|H o EYERO]
23 24 Y Al Aok 24~48A17HEt SEAAOA A m H BESfoF i
1) ggmu: AA 2GS HA8] yEhdt, &% =5 A] 7k50] ol SAI HeFo] UEta,
fF =& A HE383% 58, §5, 2854, Kussmaul &0 Uepdtt Al g9 AURE
4A17F 52t 40, 80, 160 ppme] MHIEHEH =& At 40 ppm =5 U= W, gt Fol
AY 2 o7t V1S 9y 54591, 24A17F 59F Ho] 27 “Z(sensation of
cooling in the lungs)& E 15t 40 ppmolAl ¥H3o] §Id F+ WL 80 ppmol =&
HeE e ¥3ol /it 99 ¥, F B 160 ppmOl k=& AlZS w, §F o] 2AF F9
d=Zo| ot 2= A}, SARE Fof] 7]HAP7L ROl FSAIE &
2) MELH  AANY, AAAE AEY, A o] YERd = dth
3) AEH: F

4) &£ WL Y- QIS 372 FY A 10 B 43sh, ojo] ol BE A A% 43S Et.

(o
b
=
8
M
[\9]

N
oo
>
)
or
)
v
o,
W
O,
-
N,
l' OlN

r_u

oft
2
N
T,
oo
olN
rd
-d
)
N
2
el
&N
ofr
S
i
o,
il
4
39,
)

(3) A
AEOA 29 B9 T & AL o, & TAo] §I5H Z7I5HA] LU0, WA EEE
BH=5x] ok=t}l (JARC : -, ACGIH : A4)

* 55 M B

30~40%2| OMIELIEZOl 2UE F7I0 HOIE B EF 1582 E¥5 & 1080M 20 7%, =5
HELg AN, O MoF BRole FE, DM, 3&o| FHY, 20| 59| F4e =HICt 15 5F2 U
AIBOIGIT, SHER OISM N ¥ 4N ¥ 58 DAOIH [l UHE oty FHS USH 23(shock)

Ol DA0|| HPY & T 14A[7H Dol AMUSIGICH.

230 | ZEAHPUCH ARAY M3 RUMQAIAME HYOH



162 Z2ATE MY B3 QM TS St OMMIELIEZO] BRI
2OICTL, RAMENO] B CISL ARYOIG, & B2 §51t 1E ZMS ©
LIIM) 133 5 6T MEQ, M4 QIoRy, Al HHE A TR M HIoS

OHH L &E[QOLE AIQRIS T} thiocyanate SE7t &0t Or/\ﬂELrOIEE'Oﬂ LEF HES 2L 4 M'%*Er”.

7. L ENZE

D x=871%

O2(NQLEH) TWA : 20 ppm STEL : -

012(TLV: ACGIH) TWA @ 20 ppm STEL : -

TNZE Aol ZH ¢ WO HUIO THs/de AlARtol| Qo A7,

mie: o7t Z= Zajof MA|ZO| MELE(<1000 ng/kg) AlAF AHES ZHE &

0|Z(PEL: OSHA) TWA : 40 ppm (70 mg/m’) STEL : -

01=(REL: NIOSH) TWA : 20 ppm (34 mg/m’) STEL : -

RUAL(OEL) TWA : - STEL : -

Z(DFG) MAK : 10 ppm (17 mg/n?) PLC : Il (2)

2U=(OEL JSOH) TWA : - STEL : -

UR(ACL M52 TWA : - STEL : -

T2t (A2 HE) TWA : 20 ppm (34 mg/rr) STEL : 40 ppm (68 mg/rr)
* U LR LE7|R0| 2o R gl ok MAEA mg7int 7|E U 50| HEE L27|IZYE|HE ATHIRILICE

2) BE3A =2AE : A= A&

8. HuEW

1) USEPA's Integrated Risk Information System (IRIS). Toxicological Review of Acetonitrile (75-05-8).

2) Ellenhorn M]J, S Schonwald, G Ordog, ] Wasserberger. Ellenhorn's Medical Toxicology: Diagnosis
and Treatment of Human Poisoning. 2nd ed. Baltimore, MD: Williams and Wilkins, 1997., p. 1485

3) Pozzani UC, Carpenter CP, Palm PE, et al. An investigation of the mammalian toxicity of
acetonitrile. ] Occup Med 1959;1:634-42.

4) Amdur ML. Accidental group exposure to acetonitrile — A clinical study. ] 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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R E-61

OfMI =
(Acetone: 67-64-1)

2-Z21k=(2-propanone), oW ZELH|5to]E(dimethylformaldehyde), TholHEAE
(dimethyl ketone), HEF-AEZZ I beta-ketopropane), M'E AE(methyl ketone), TZIp=2l
(propanonene), TZOE ofH|Z(pyroacetic ether)

A g A% GO Y

Hr

- CAS No 67-64-1

. FEOF o AT O = —1 l t%?_l' J_,—l'(?=_!IT:|H/\|'|(8I|'OI']'IatiC OdOI’)7f
. DQF Ol LHA  LICED (LHAHO| %4A| ¢ 13 ppm, 199 ppm 50% S, 678 ppm 100% S 200
ppm 75 AR

ATIHO| 0171 EDHSE OHA|2A| LIS =LOojM= E7

2 At 5808a (1 ppm = 238 ng/m’) - H| % 0.78998(20C)
[ (Vi - B B M 565C
AN
Z 7 ¥ g 20(OME0| ZEMOMo| ZI=T) - B 7] 2?;2)2 torr(200)°, 231 mmHg
of B} M -20C(UMWEH), -9ATOHEMEN - Z db Ot H 26 ~ 128% (vol %)P°
-8 % & BT Q7N BIVY BO{EICt
-7 Bt ANASECl OMER 04%NMMQ 28 YRY £ Q1 CHE J/M49| 0L Zegr 4 Qlch At o
AOMM|QF MASHH E0| L] ZHRI} HAY Iie AHEH U2 QE7IAQL 7|71 B/ESH} OMER E2tA

S8 192 ol mEHZ HA)

Z : “the Merk index, "ACGIH, “HSDB

[

3. e % 8E

thoFet sletAEe dRE ARG AMY &uiet oty wivlE= g AMgEE= SekeE
- ofz ¥ o|E, H|AHEA, MIBK, MIBC(methyl isobutyl carbinol)5% At S7HA
- g7, HRIE, 44, vHiYA|, 2 59 &4

- ARHA|, AY, AEA

4, 2 LEZE|= 371

1) HaMYY : MEK 59| spotade] Alxd, 87 A=Y, HE, d4, Y29 Az, P&
Az
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7 oOMIEZ 257, SR 1 LN AE BN SEY AN F EAEE
2E71A el O]'*ﬂ% | 4 3715 0] "l A ¥ $28 S0t 2 SYE &
39~53%0°f o]Et}. &E oMES] 75%e e T 2A17ko|yo] tjAtE|o] BHATEAST &
Heh E3L ofAlEZ A oA BAALEE A At Qs A EE tAMEESY] 4F
°o|7]% S}t

AL @ oM E2 A2 JHIE|0] QIS HE 7= o|5st=t, 4
a4 93f actetol L2]3L AL3)A methylglyoxalz A=Y, AF= 7t & tARE 53
L-1,2-propanediol 2 AgETH.

HIA Wil at QR189 otlER AW S 27| SO HHEO R SiA E= SAaTiAb
oA AlA 2= wjdET. FAAZAQ Aol SaTAb gt E5li7t ofAE AAY FH
BEOIAT AEZEE ZIEH Q4 27] Fo= Aujdo] 7} Hoh

7] 0 AZFOIA 4A17E BRF 250 ppm?] FEE FA7] EHIUS W, 247 & AW
oflA 9 mg/ml, 4A17t F 15 mg/mlolA BBLHE oIFIUth 3712 SUE oAM= ¥
OF 4A|7bo| T}, F2AT 6-8A17F ZE-5<t 250 ppme] oMAIES =& HOHH ¥ 3-
Azto] H1, thed IEE ALTittd Bof gigh g2 o7t ZUe Aoz gAdn?. g
AP ATLA 500 ppm 71% OHAIE =& 4&¥ Y] olAE %7} 40 ng/ 0 o]t SHFTHY.

ol

oN Hu 19

6. BN Ty

W) 4 A%

1)

2)

o] [o 2]

SEIM: oHIE 3719 MHE FUE w9, 7, A A3 Yo

200 ppmol3tlAl 3-587F =g A 4Fukgo] Uehbx AR, 500 ppmelHE ok
0] AHFugo] LERITH. o1 6417t 568 2Rsk BRA0IH 250 ppmelA] F24e
uLST ARGl 500 ppmol Hls) 7PAA UeHEL, 500 ppmolAelAE ARt 243
uhgo] THE Y.

900 ppmol el A I, AF, # AT TAo BlETL BAFSHAE.

A5 Q18R 271AT0IAE 500 ppmol FE AUAENAN £t 2, A50] AFEA4ES
Bagt 8% H2e] Aol MEW 500 ppmel =EE PSS WAL ALAT opr
A7gANE UEA ettt A 0] A3EA0] 1000 ppm Bl UEE | &L
SEolAE 53 3, %0 JFEAe] tekgt.

NEA 2w A7) wet 55, ofX|ee, BB, SEAE, Aok, 2ot wol 44,

2], o A% A9 B471K Lo 4 ek 900 ppmelAlA 28



FABAE 9111]5@4 o2&, 2o, 94*‘/\*‘% of7] st}

3) ZIA 1 500 ppmol 62 B 51 GAIZH TR Aol AN WBTe} BATe] St}
FATY FAZE AE BYAWT. 2 AN oM B kEH AFoA tiRLo
DU R-CLE LR T
4) MAITIH = oJA4oll A 1000 ppmOllA 7.5417F =& A] AE37]|7} BolR= ATke] Ar} Qo).
5) IR : | o] OPES 0% ot WHo| Tuaty seixel WEEAS Joziche By}
5iet,
2) A4

ACGIH9 4+ A4(Not Classifiable as a Human Carcinogen), & QUZIoIAIA &S Lo 717
ol 23 BEsty 9tk (IARC : - , ACGIH : A4)

(IR EH) TWA @ 500 ppm STEL : 750 ppm

0j=(TLV; ACGIH) TWA : 250 ppm STEL : 500 ppm

TE Agel ZH E T, AR A=Ql I BFEUEA QYUS DA% ok &7

0|2(PEL; OSHA) TWA : 1000 ppm (2400 mg/mf) STEL : -

0|=(REL; NIOSH) TWA @ 250 ppm (590 mg/m’)  STEL : -

FHAL(OEL) TWA @ 500 ppm (1210 mg/m’)  STEL : 1000 ppm (2420 mg/m’)
=(DFG) MAK : 500 ppm (1200 mg/m’) PLC : | (2)

U=(OEL JSOH) TWA : 200 ppm (475 mg/m’)  STEL : -

UR(ACL P57 TWA @ 500 ppm STEL : -

HI2FE (AR 2 HER) TWA @ 500 ppm (1200 mg/m°) STEL : 630 ppm (1500 mg/m’)

*
-
-

Ll—EI—HE:I i§7|z':_9| _DIUJ 783 Dﬁ' HFO A /\H/\I%/\‘I’ H|_|f|_—llj}'7l||" 7|E THRE %gl gEE i§7|2':_782|£[|_% 7‘(3 I-E}’Lll:l'.

d

(2) BETH =EXNEGFY 7|EL TG AL, A1f B8 V., AESH EEHAA )
- U]=BEI; ACGIH, 2014) & &4 £=5 A &1 5 otAIE © 25 mg/ !
- FEEAAMABRATE, 2009) HF 2HY T2 Al 28 F oMAE 80 mg/ ¢
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8. Muoy

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).

2) 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).

3) Ross, D.J.: Acute Acetone Intoxication Involving Eight Male Workers. Ann. Occup. Hyg. 16:73-75
(1973).

4) 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).

5) 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).

6) 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).

7) 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).

8) 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).

9) 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, 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).

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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RIIYE-62

OFMIEATIBI=
(Acetaldehyde: 75-07-0)

- CAS No 75-07-0 . BRI 8l 27A C,H,0 JJ\
HyC H
SO o LAY DAKO| OfAf| L T|M|EM 25%YEO| Mo DRILHAY 10| LTHAIA|QH T oAM=
Aol 20| ol W AL L
2 A & 4405 - H] z 0788 (2002, 2=1)%°
= L ™ -1235C° n = M ¢
871 % & 152 (FFD 5 71 Y 740 mHg(200)
-9 ot -3380C(LREN), -AOCUHNEN? - 2 o 9F A Ofoh: 4% 4ot 57%°
-8 o E = LIZ OEHZE OME BN F2A FOHY LIZEH E{HE THEI0| E=Cf

S7] Ef UOF QUIMQL WAA| 20| LiT Euoi, MR, 9IR, YTLR, UHLIOE, MEMIR, HER,
MY, YOan, URUR, 91 9 ORAIMIRE HACIH LOIH 9IS0i0] RS LT 8717 BRI 14|
UMV, BIEH LS QETIACL STt HAOI0], GUAS BIAAE|R NRE UEMZ O OHY

M : *the Merk index, "ACGIH, “HSDB

o) WA, AE G2 4849 Fot werEol o) LAY HokE Bl B4

Ano| 29, W T4, AR Z318%
M3H &

236 | ZEAMHYUC ARAY



Z A UATAT] od g T 0] tAF A] oA EYTE|S|ERE ¥, opA|EYTHS|Es &Y A
=, A9 B g7 JAE5Z S04 S5ET oA diFE % As] At 7%, HE 236k
02 XA oA 7E] thapzE dojdtt. W7 |= &/ oA 1588 Aok &5H 49 5%
ojdto] 57|15 E3to] vjEEY, 4o RE wiEER oo,

Atro] 371 % 5%7t 100 ppm k=& Al oOMEYH S| E= F45] 550 AR ol E
&H|5| == N-nitroso-2-methylthiazolidine 4-carboxylic acid® tHAEH, o] 32 43t
FZ & 4= 5% 2HoA AEdd?.

6. BRI U

1) mE Qe 3] F mES BobAY Y HEL Bl &, 0% % 557 Fus AF
et o4 oMERESIES Lot} Wi HES 55S Jos e sHpe et
orr}d)

1o - .

50 ppm9] X =EFHH PAZ £ A=F4o] e, oulst A2 25 ppmsEol
158 =29 1 &9 AFFAE 5435 200 ppme X0l 158 &8 ARFAAE=
o] 293 YA AHQl A9 Yo7, koA AZAFS AFSFAHO.
2) BEIH : 714 ¥ H5F g Qlth 5 =(0 100-200 ppm)E SUEUS W T57]9]
AAZS5A T S AEe-59 Xi“‘s}— E5lo] g E49 T42 214 4 .
ZAHE 132 (narcosis) S FEste] =& HLoA= iy 9 APgo] o] 4 QTP
4) NEIH - AFFoA] AW FQ] A, 259 =7} @ widlo] A59 Qo AT
5) Mal/dkg T FHE %@ Ao A Al 10, 11,12Y00 o ELHSIE 50004 100 mg/kg= &7
Q %, fetusolAl &5, ARAA, 7189 71 37kt on Zo] P =

(¢}

0]
=

%
i
lo
i i
o

(2) A

Fet FAH| IR wE AFHE o I S50 4FS SYAFHL, BA Ae AP A+
oA WHol¥/dS yEtHow, Qo] thdh Hetd 24 EF(ACGIH) sigdttt. (IARC : 2B,
ACGIH : A2)
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7. ENE

D x=E871%

P (18ER) TWA : 50 ppm STEL : 150 ppm

0j=(TLV: ACGIH) TWA @ - STEL : 25 ppm (C)

INZE Aol ZH & U AE ASQ| ES E0I= SO AAM L&z sk

0|2(PEL OSHA) TWA : 200 ppm (360 mg/m’)  STEL @ -

O=2(REL NIOSH) TWA @ - STEL : -

FEAAU(OEL) TWA & - STEL + -

5YU(DFG) MAK : 50 ppm (91 mg/m’) PLC: | (1)

2UB(OEL: JSOH) TWA : 10 ppm (18 mg/ 1) STEL : -

U2(ACL -5/ TWA : - STEL : -

H2E(A R EHE) TWA - STEL : 25 ppm (46mg/m’)
U LREME RETIRel B PE S M, MAEY, TIRUA Te WY 50| HEE LETIRERIRE TAIHRILICH

2) B =2 A= A&

8. 12

1) U.S. National Institute for Occupational Safety and Health: Acetaldehyde and Propanediol: Evidence
for Carcinogenicity and Toxicity of Related Low-Molecular Weight Aldehydes. Current Intelligence
Bulletin No.55. DHHS (NIOSH) Pub. No. 90-112. NIOSH,Cincinnati, OH (1991).

2) International Agency for Research on Cancer: IARC Monographs on the Evaluation of the Carcinogenic
Risk of Chemicals to Humans, Vol. 36, Allyl Compounds, Aldehydes, Epoxides and Peroxides, pp. 101-
132. IARC, Lyon, France (1985).

3) U.S. Environmental Protection Agency: Chemical Hazard Information Profile — Acetaldehyde (CAS No.
75-07-0). U.S. EPA, Office of Toxic Substances, Washington, DC (1983).

4) Brien, J.F.; Loomis, C.W.: Pharmacology of Acetaldehyde. Can. J. Physiol. Pharmacol. 61:1-22 (1983).

5) McLaughlin, R.S.: Chemical Burns of the Human Cornea. Am. J. Ophthalmol. 29:1355-1362 (1946).

6) Silverman, L.; Schulte, H.F.; First, M\W.: Further Studies on Sensory Response to Certain Industrial
Solvent Vapors. J. Ind. Hyg. Toxicol. 28:262-266 (1946).

7) U.S. National Research Council: Health Effects of Some Other Aldehydes. In: Formaldehydes and Other
Aldehydes, Chap. 8, pp. 1-35. National Academy Press, Washington, DC (1981).

8) Merck & Co., Inc.: Acetaldehyde. In: The Merck Index, 12th edition on CD-ROM, Version 12.1. S.
Budavari, M. O'Neil, A. Smith, et al., Eds. Chapman & Hall, New York (1996).

9) Asmussen, E.; Hald, J.; Larsen, V.: The Pharmacological Action of Acetaldehyde on the Human
Organism. Acta Pharmacol. 4:311-320 (1948).

10) Streenathan, R.N.; Padmanabhan, R.; Singh, S.: Teratogenic Effects of Acetaldehyde in the Rat. Drug
Alcohol Depend. 9:339-350 (1982).

11) Woutersen, R.A.; Appelman, L.M.; VanGarderen-Hoetmer, A.; Feron, V.J.: Inhalation Toxicity of
Acetaldehyde in Rats. III. Carcinogenicity Study.Toxicology 41:213-231 (1986).

12) Feron, V.J.; Kruysse, A.; Woutersen, R.A.: Respiratory Tract Tumors in Hamsters Exposed to
Acetaldehyde Vapour Alone or Simultaneously to Benzolalpyrene or Diethylnitrosamine. Eur. J. Cancer
Clin. Oncol. 18:13-31 (1982).

13) ACGIH. Documentation of the TLV's and BEI's with Other World Wide Occupational Exposure Values.
Cincinnati. 2018.
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o7|§|.tl-

-63

of2tal
(Auramine: 492-80-8)

Yellow pyoctanine, Glauramine, Auramine O base, Apyonine auramine base, Auramine

base, Auramine(free base), Auramine N base, Auramine SS, 4,4'-Carbonimidoylbis
[N,N- dimethylbenzenaminel, C.I. 41000B, C.I. Solvent Yellow 34, 4,4'-dimethylamino
benzophenonimide, 4,4'-(imidocarbonyl)bis(N,N-dimethylaniline), Solvent Yellow 34,

yellow pyoctanine

= R | =
CAS No 492-80-8 SR B AR/AL Ci7H N oy 'l -
BY Y AN B AR FU EE HisRoe
g2 A 7 267377 = L M 1360C
& ol & 10 mo/ml (8), 20 mg/ml (OEH2), 60 mg/ml (OfRZ2IZHLE|2)°
- 7] E} ofdzlA HRO| OtLtEM oF BEAL| BHAE ALl KO HisHQFO| BHMOICH F OfEHEo| 51
284S TOH 41| ofolo] HERTE B2 ULA0H OO EHMANS HATOITE

N

! 2PubChem. PIARC

3. WY Y 8%
dole, A, ¥ 5o FuAR, T 5o Hu, B, Hgo] Ja] Sof Atk
4. 32 LEEE 3
dole, A%, Fm 5o Padw, Tux 5o B, 24, Neo] GAEA
5. 84 9 A
Ao w ofeetae B B3 FUT WRYSo] o) LB
QIBRYE | 239



6. BAYIE 1y

D)

=2 085 AYA AFoA 7F, AR, Z520] DNA &4 oF7|stR L, ZA|Zof A= A
AMEH W3 (sister chiromatid exchange) oF7]5FTH.

QIZHA= Frol Al I AREANAIA ®gt HAS AlAet= 98 Ag7F HRE Ao
(IARC : 2B, MAK : 2)

7. = 2NE A= g2

8. MuFEY

1) Parodi s et al; j toxicol environ health 9 (5-6): 941 (1982)
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Q7124 2-64

ofaZ=L|ER
(Acrylonitrile; 107-13-1)

2-Z2H o] EZ(2-propenenitrile), TZHL0o|EH(propenenitrile), H]'d Alofuyo]=(vinyl
cyanide), AlotioE@#(cyanoethylene), otZEZYo|EH(acrylonitrile), an, vcn, OF2EE
(acrylon), A#ot3d(carbacryl), HlEA(ventox), F1] 12k (fumigrain)

Hai

A G 2TA C3HsN :\\ —

- CAS No 107-13-1

A

ZoF oy LAy FEOtD 2 = TRAMOl oAz H2[TINf HIROH ASMQN LHARTE LICE (LHAHQl A
216 ppm)
2 A % 5306° - H z 0.8004 (20C)
= M -835C7 B = W™ 773C
-5 12 k183 3 71 ¥ 83 mHg (200)
9 o M ooC Z a3t A 27| 5 35~17.0 %(vol %)°
8 o £ 73% (2 200° YT OME HIM Sojz 20K

M 1 °the Merk index, "ACGIH, “HSDB

EFoladEYE"CIY WA 7o dr 79, oiaddw 948 Y, ¥4 A

&5 A4, A7, Y2 F9 S5, o] A F FaAEe|H. oF
T 7Fsshd S48 UEZ171A]9] Alzte] Bt B BRsh. 773 7RSATE ARE A

ol FERUEY IREZFE F4 AZ S AUth
o TiAL @ ZES] CYP-4500] oJs o FAI= q/\]‘%"] 2-cyanoethylene oxide® TAFA P10,
OIFUEYELN ofFAE AES EE SFEARY dgES AT o] ddES
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Wazteatos qawd,
- W4 oladeyEede fagEedos faE F 4w wAHT Y SR AR A
2o s JAE %ol 80%AEE tAEo] Mo WA T gyuRke] ofo] ho s wjA

Ak, 572 WEEE Fe TAY SFEo|

1) I8 &: olm3d2yE
XFL SR 27 A

B, A T B A ANSSE B 27| S Do
S 2 ST SARE 5 Tk 7 ABIA IR wE A BT 283 2ol Ay
reg)
2) BT EFEW, B B £ L4, A, 2AHY 5T, S84 193 AR
292 4 Ut
3) AEH: TE, 04, BUZ, AR olAEe, WHd Ak, Aol WA > Ut

>
oz
1>
~
nE
el
;m
>
e
=2
oft X,
H
i
)
2
ofx
o[\
N
1o
)
B>
o
i)
15
jud
r>~
BN
)
-1u:
15
=
T
[UIHJ
P
A
ol
sk
> R

‘Q‘@(X{’Fﬂﬁ AE A2 1E, 2 5%, F3¥HEY IHE Bl
q

AgelA e = A7 319 Aol S7tstart.
(3) W4

H AdoA olmd2YEZS HAFH oAU &U Al A-TA, 44, SFAFA 2=l JibA o
ZoFPBS BT 4o® (JARC : 1, ACGIH : A3)

7. =ENE

O =271F

SI(IRLEE) TWA : 2 ppm STEL : -

0j=(TLV: ACGIH) TWA 2 ppm STEL * -

E WOl 2 £S5, 24 SIolel FAMHA BUS AAuoln, SSAUNCIM YT w0l Ttsag
xATlE e

O|=2(PEL OSHA) TWA & - STEL * -
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8.

0]=2(REL: NIOSH) TWA 1 ppm STEL © C 10 ppm (158)
QBB OEL) TWA @ - STEL + -

=£2A(DFG) MAK : - PLC : -

LE(OEL JSOH) TWA 1 2 ppm (4.3 mg/ ) STEL @ -

Y=(ACL #Y=5Y) TWA @ 2 ppm STEL : -

TI2IE(AMRIEHE) TWA 2 ppm (4.4 mg/ ) STEL : 4 ppm (88 mg/m’)

* 1 LREME LZ7|ZR0| B W 5l goMd AMAIEA mIETN 7|k WA 5O MEE LZT|EYRRE IHIZILICE

ADEY

1) Maltoni, C.; Ciliberti, A.; Cotti, G.; Perino, G.: Experimental Research on Acrylonitrile
Carcinogenesis. Princeton Scientific Publication Co.,Princeton, NJ (1987).

2) International Agency for Research on Cancer: IARC Monographs on the Evaluation of the
Carcinogenic Risk of Chemicals to Humans, Vol. 19, Some Monomers, Plastics and Synthetic
Elasteomers, and Acrolein, pp. 73-113. IARC, Lyon, France (1979).

3) Sakurai, H.; Kusumoto, M.: Epidemiologic Study of Health Impairment Among Acrylonitrile
Workers. J. Sci. Labour (Tokyo) 48:273-282 (1972).

4) U.S. Environmental Protection Agency: Health Assessment Document for Acrylonitrile. Final
Report EPA 600/8-82-007F; NTIS No. PB-84-149152. U.S. National Technical Information
Service, Springfield, VA (October 1983).

5) Murray, F.J.; Schwetz, B.A.; Nitschke, K.D.; et al.: Teratogenicity of Acrylonitrile Given to Rats
by Gavage or by Inhalation. Food Cosmet. Toxicol. 16:547-552(1978).

6) International Agency for Research on Cancer: IARC Monographs on the Evaluation of the
Carcinogenic Risk of Chemicals to Humans, Suppl. 4, pp. 25-27. IARC, Lyon, France (1982).
7) U.S. National Institute for Occupational Safety and Health: Criteria for a Recommended Standard
C Occupational Exposure to Acrylonitrile. DHEW (NIOSH) Pub. No. 78-116. 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).

8) Bigner, D.D.; Bigner, S.H.; Burger, P.C.; et al.: Primary Brain Tumours in Fischer 344 Rats
Chronically Exposed to Acrylonitrile in Their Drinking Water. Food Chem. Toxicol. 24:129-137
(1986).

9) Guengerich, F.P.; Geiger, L.E.; Hogy, L.L.; et al.: in vitro Metabolism of Acrylonitrile to
2-Cyanoethylene Oxide, Reaction With Glutathione and Irreversible Binding to Proteins and
Nucleic Acids. Cancer Res. 41:4925-4933 (1981).

10) Kedderis, G.L.; Batra, R.; Koop, D.R.: Epoxidation of Acrylonitrile by Rat and Human
Cytochromes P450. Chem. Res. Toxicol. 6:866-871 (1993).

11) Langvardt, P.W.; Putzig, C.L.; Braun, W.H.; et al.: Identification of the Major Urinary Metabolites
of Acrylonitrile in the Rat. J. Toxicol. Environ. Health 6:273-282 (1980).

12) Fennell, T.R.; Kedderis, G.L.; Sumner, S.C.J.: Urinary Metabolites of [1,2,3-13C]Acrylonitrile in
Rats and Mice Detected by 13C Nuclear Magnetic Resonance Spectroscopy. Chem. Res. Toxicol.
4:678-687 (1991).

13) Kedderis, G.L.; Sumner, S.C.J.; Held, S.D.; et al.: Dose-Dependent Urinary Excretion of
Acrylonitrile Metabolites by Rats and Mice. Toxicol. Appl. Pharmacol. 120:288-297 (1993).
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f712%EE-65

Of3ZofO|E
(Acrylamide; 79-06-1)

2-Z =z Hopto] E(2-propenamide), °F2E oHfo|E(acrylic amide), olg#7IEEAotujo| &

(ethylene carboxamide), ZZHo}lulo]=(propenamide), B]'d Oofuto|=(vinyl amide)

- CAS No 79-06-1

HI
>
12
p =}
—d
A
2

CHNO v \\)L__H:

. DGk gl LHA AH DAjO| HAS HotbaAjo|Ct

O X O LN
2 A 2 7108 . H Z= 1122 (300Q)P
L L M 845C X £ ® 125C
37 Y E 247 3z 71 & 0007 mHg (20C)
g 8 = 2155 g/100 ml, (g, 200)
=M @ the Merk index, PACGIH
3. Hd ol 8
A, B A, AA E dskgo|A AMRElE SEAIL Ax, AV FE, e SF-A,

EAAGA, 499 AL @ 24742, ARA, AP A, ofaaA AR

4, 322 LEL|E 27
g, A SHSA, EY 4, AA H de) 7k A AR Ee A AxsAd, d719,

EANE, Awe] M " AR, AEA AR E AR BdE 37

« &4 of3"ol] &, 357, &, 437 A4 & 59 44 SEHL HE =2
AioZ HAG fBEE B HAAHQA S-S 4o 4 At (skin notation)
o

A, 9VE 2 AR A B A g S
Al

244 | 2EMTUTIC NRAA N3P QofOE Huol

a =




A3t Sl AEEW PAET PR WA &
AL WA wskste wte] S, L7t

I L R NI SRR
olg77e] Sk, WA okt 9 A4, Romberg AHIS) %P4, AF ¥ 17z

Z] 7w
A, EFHEZE 5o] YepdTtH
O TRAAHHEZ: FHHS) Tof] Ad340]9] WMSKgait disturbance), THF2] otz paresthesia),
EHZ(numbness), AHA] "9l 2FSHweakness)4)
@ FF4A74: ol M=z, 7|¥, 7|9, 2% 5o Ak
® AEAASA e, DREHE, ik, T 5 ol Aol Helth
&2 Wi HEA A dofAs ¢rE WA Eol Z]L}E% I EHA %= B9 Ak of
AdoE F=2 F 1 &5 —JOHH A7 = A7t Beng FTd AN A= &
oA AR gt HAZE AL wFo| FESto] ojAo] | ] SobA HEE %:GH HF SE=
Ao g2 AZtEnt. §EHo| o]ef B=gh ZrFAo| ARt njfof| HFEX] LEE ZPEs] 24 T X
A= S=ZATE A7IA Aot S RESACEE &8y} dnlgo] $ivt /~§ 713 g Ao] HlA

A= Ao &3 Ho] mEA At
(3) LA

HAE ol&3t AFoA F1, HokA|, A, Heb e, A3 7, S, A, B4
Zofo| Z71SIRATP O Algof| 4] 4e X A= gtk (IARC:2A, ACGIH: A3)
(4) TSAH

Ol E FAFAGONA ZrZ TATH YRAAYS A 27 RARHE IHYoA 5LAI7]O] &Y
A &9 wrrA| (et 2ol = 3 goto] AL, AES ol L2AT} ofa ot =0 F=
o] TxAFHSo] PSS TASIITHKOSHA Alert 2016-0435).
(6) =l A A=

ofagotn|se] OfF Wi AAYS & LA glor TR TS FAEL T

Mg
ol
o
o)
N’

T'ooT 1 d
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FYs= 1= Xﬂ°ﬂ/ﬂ offdotuEo] 2L, WA AHE 444 SAEARE 819
Ego] 917 WEMARA ZHzlo|Al ZeEzA AFOE WA Al

S 1099] DR AL 3499 B A9l FEokE, A9 EEAEE JUNRE
Ry

OH2(18LEH) TWA @ 003 mg/n’ STEL @ -

O12(TLV: ACGIH) TWA : 0.03 mg/m’ STEL @ -

7NZE A¥o| ZH ZFAHO| CHoH S SEAROIM LIEH: 2otdo| S Al Fe
O]=2(PEL OSHA) TWA @ 03 mg/n? STEL @ -

0]=(REL: NIOSH) TWA : 003 mg/m’ STEL © -
[TASHOEL) TWA - STEL ¢ -
=U(DFG) MAK s - PLC -

U2(OEL JSOH) TWA @ 0.1 mg/m’ STEL @ -

U=(ACL UL-57) TWA @ 0.1 mg/m’ STEL © -
TIZHE(AFR|EHE) TWA : 0.03 mg/m’ STEL : -

* 1 LR LE7|Z0| B T4 Ol woMd AMAIEN ORI 7L WA 5O| HHE= LETIZYEHE RIHILICE

2) BETA =EAE : A= e

8. HuEW

1) Miller MJ; Carter DE; Sipes IG: Pharmacokinetics of acrylamide in Fischer-344 rats. Toxicol Appl
Pharmacol 63:36-44 (1982).

2) Hagmar, L.; Tornqvist, M.; Norander, M; et al: Health Effects of Occupational Exposure to
Acrylamide using Hemoglobin Adducts as Biomarkers of internal Dose. Scand ] Work Environ
Health. 27(4):219-226 (2001).

3) Aalto-Korte K; Jolanki R; Suuronen K; Estlander T: Biochemist's occupational allergic contact
dermatitis from iodoacetamide and acrylamide. Contact Dermatitis 47(6):361-364 (2002).

4) Cloeren M: Acrylamide. In: Hazardous Materials Toxicology, Clinical Principles of Environmental
Health, pp. 940-945. Sullivan JB; Krieger GR (Eds.). Williams & Wilkins, Baltimore (1992).

5) Johnson K; Gorzinski S; Bodner K; et al: Chronic toxicity and oncogenicity study on acrylamide
incorporated in the drinking water of Fisher 344 rats. Toxicol Appl Pharmacol 85:154-168 (1986).

6) Friedman M; Dulak L; Stedham M: AS lifetime oncogenicity study in rats with acrylamide. Fundam
Appl Toxicol 27:95-105 (1995).

7) Kim H, Lee SG, Rhie J. Dermal and neural toxicity caused by acrylamide exposure in two Korean
grouting workers: a case report. Ann Occup Environ Med. 2017; 29: 50
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7|32 E-66

2-0f| A0 EHZ
(2-Ethoxyethanol: 110-80-5)

HEF-of| EA &2 (beta-ethoxyethanol), 2-°EA|EY ¥€F-&(2-ethoxyethyl alcohol), ©
g ZEZ o2 " Z(ethylene glycol ethyl ether; EGEE), o|2d Z&& Zkolg o=
(ethylene glycol monoethyl ether), 281& Zxol¥ o8 Z(glycol monoethyl ether), &

M Z2£H (ethyl cellosolve), AZ&H (cellosolve)

2. 22| gfory 4

- CAS No 110-80-5 - B YR CaHio0 N,
2 A 9012° - H| Z 0931 (200)*
= = ™M E £ WM 135
3 7 ¥ £ 30 (air7t 1Y o 71F) 3 71 ¢ 38 mHg (200)
oF ot M A4T(UHINEN), 49C(THIYSEN) Z gt o H 28-18% (vol % in ain)P

-8 o E =2 |7I8MO| o & AlQICE

28 : °the Merk index, "ACGIH, “HSDB

3. e % 8E

[

SARAE UERAZRA, W3A|, Yo, shgE, A, AFA, A, AR, FdsA %
AEIAFA Fo) AgHG FHRAL B84, J2, HBIR, FHAAL, 2 BSA(hair
conditioner), ERHMoI} £F2| HaA|, Befo|zole] 814 o, §g7] Amo| 24 WA 5
x40z AgHL

4, 72 &=L 27

UERAERA, H2HA|, Jad, sPgE, AlA, 434, Ad, o7, 94, A9z, ZTESA

Az 74

148
Mo
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cEF R A SEUE S oPorl Aol £o17ttt. o tigt &a=7t w9 27] wjiof 2
S THE Aol F8 kEdo] I nREEIES 1.20 mg/ar/hr

AN HEE £}
BEolth 43918 Folo] 54} Aot AR AT EE 1949 A9olnz Hgela
oIk A

« YAt B4E EGEEE IR 3718 Esto] WEEsIE skt AolA ciAkwct

o Hij A : J_Eﬁ;_i 80%7IA] =11, AHHOA+= ethoxyacetic acid®} N-ethoxy-acetyl-glycined]
= dE&H

6. BHZ7IE HEEH

0 FHIT
1) 15 g et wsol e AFHolA] ot kit Auels £33 43S Aot
2) T ol 3.46 g/keD AT ol A gBNA] FY, 7 24, AT AT Bued
A A<o] Hepd Z9lrHlaug 5, 1939).
3) DA U AEA: BY = Al V1, AFE, TFEY, FF, 5, 94 A3t S4o]
g,

(2) W

H

1) WA W WO 88 ng/w(24 ppm)®] EGEES] wEE WA 2RAEoAN Aol
a7t BRAEJP. A0l 557 WY 62.5-4,000 ng/kg AT Fol Al MEe] 9}Z0]
ST olelet Mk FolEl st MARAE. 23k 0] 0.9 g/kg/dayS FoIBHAL o
A, oIS Aol 9157t 7HEe] Fgo] WAL,

292 oEzRt FEAoE AAARA de Fol AH P4S Holsy

b
(embryotoxicity)¥ o]of WZE 7]@dAY(teratogenicity)= FLSttt. EGEE= EGMES}
TR7HA = gAY 7192 el "ot Alsda, A 718 oIty AA oA
ethoxyacetic acid(EEA)Z A=W o] Edo] 1g=dyt THEHS o= AoE
9r5 4t EGEEx= EGME® EGBEY] 37t A9 54 71 3

2) ZHNH : Aol LFdh= =5 HSH] WHsrr w1
AE22g BJL, 5%°14 granulocyte® 27 AR, BFol 553 A Fof A

5 gAaZo] A olet WSk FojE 3t et

&=
mal et
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7. L ENZE

D x=E871%

(2 BEER) TWA 5 ppm STEL : -
0j2(TLV: ACGIH) TWA : 5 ppm STEL : -
TIE APe ZH YANEZ0l LIELR| o= 2F0IM A%,

0]2(PEL; OSHA) TWA @ 200 ppm (740 mg/m?)  STEL : -
0j=(REL; NIOSH) TWA © 05 ppm (1.8 mg/m’) STEL + -
QB OEL) TWA : 2 ppm (8 ng/r) STEL : -
=2U(DFG) MAK 1 2 ppm (7.5 mg/m’) PLC : 1l (8)
2U=(OEL JSOH) TWA : 5 ppm (18 mg/m’) STEL : -
UR(ACL M-FY TWA : 5 ppm STEL : -
TZE(AMRIEHE) TWA : 2 ppm (7.5 mg/n’) STEL : -
U LREME EETIRe B PR G Y, AEY, TRUA, 7e R 5O FEE LETIRERIEE TUHILCE

2) AENY =SARGEY 718 RARG AR, A £E V. AEHY =223 R)
-FA2(TELEEY) - AW F 2-oEA 24 100 mg/g crea

- u|=(BEL; ACGIH, 2022): &% F(GH)9] ttAlg 29] 2dE= A& (End of shift at end of
workweek) AH 2] 2-Ethoxyacetic acid (EAA) : 40 mg/g creatinine

8. A2

1) Bingham, E.; Cohrssen, B.; Powell, C.H.; Patty's Toxicology Volumes 1-9 5th ed. John Wiley
&Sons. New York, N.Y. (2001)., p. V7 112

2) International Programme on Chemical Safety: Environmental Health Criteria 115.
2-Methoxyethanol, 2-Ethoxyethanol, and Their Acetates, pp. 20-66. IPCS, World Health
Organization, Geneva (1990).

3) Nagano, K.; Nakayama, E.; Koyano, M.; et al.: Mouse Testicular Atrophy Induced by Ethylene
Glycol Monoalkyl Bthers. Jap. J. Ind. Health 21:29-35 (1979).

4) Morris HJ, Nelson AA, and Calvery HO, J Pharmacol Exp Therap, 1942:74:266.

5) Welch LS et al; Am ] Ind Med 14 (5): 509-26 (1988)

6) International Program on Chemical Safety/Commission of the European Union; International
Chemical Safety Card on FBthylene Glycol Monoethyl Ether(110-80-5). Available from:
http://www.inchem.org/documents/icsc/icsc/eics0060.htm
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RIIYE-67

2-0| A0l OFME|O|E
(2-Ethoxyethyl acetate: 111-15-9)

MZ2&H otlM|EAHcellosolve acetate), olE€d ZEF HLog oJHZ opN|EAKethylene
glycol monoethyl ether acetate), 2-9EA|oE OFM|EAK2-ethoxyethyl acetate), 28|& &
ofg ofH|2 otH|EAHglycol monoethyl ether acetate), o83 ZE]-F o2 oJHZ otH|EAL
(ethylene gly-col ethyl ether acetate; EGEEA), o€ A&Z<&EH ol EAHethyl cellosolve
acetate), 9EA] otH|EAHethoxy acetate), OEAIOE ot EXHethoxyethyl acetate), HE}-
o EAloE oM EXHbeta-ethoxyethyl acetate), OFM|E At 2-oEA|E o AF(acetic acid,
2-ethoxyethyl ester), 2-oEA]oE€ o AF olA|E AK2-ethoxyethyl ester acetic acid), °&hE,
2-o|EA]-, ol|EXKethanol, 2-ethoxy-, acetate), o-SIE8=8& OolA|E4Ho-ethylglycol
acetate), <A & oM EXHoxitol acetate), A& oFH|EAHoxytol acetate), o2 22]&F oAl
EAL Z8]-4&H ee otA|EXHethyl glycol acetate, poly-solv ee acetate), A4 zvs(thinner zvs

(hermann viederhold gmbh)

. S e
- CAS No 111-15-9 . BRI G 254 C5H,,0; YT e

CH,

- D Ol LHA  OF]) EOOH 7101 O RIEEQ Of|E|2 WHAHTH LICHHAY IA] 1 5 ppm)P

2 A 2 13216 (1ppm =540 mg/m)> - H| 3 0975 at 20C°
= £ M -617C E £ M 1564C

37 Y & 47 (airtt 12 O 7I%) 3 71 ¢ 28 mHg (200)
ol B 7™ 49T (UHALEH)P Z o ot

g of & 21 L7180l VY QOHEICE

28 : °the Merk index, "ACGIH, “HSDB

3. 2y

rio

% 8E

w8 UEAEZoAg) 479 87 Aol 92 Ei vpA AAA, J8 2 71E A4
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T UE dEdIYEEY TRIVHAR 9), 55718 ot SEnh

* A} Cellosolved] 7FpidllE &7t T4 S4J0] Cellosolve acetate(52]01)9] &l
ol 7H Fasit.

- B 2 N7 AE A2 E beagle dogoll 1 mg/kgE HUFAM] HHE7]= 8AIZ0]aL 24417
204 20~61%7F ¥iEE I HGingell 5 1994).

H'o [o] o]

-IF/NA 58S B FA BAL AR ek Hol 1,500 ppmE 44T =& AAE
eI, 847 7 20kt AgaiAnt. An Faol olg AN s AA E719)
7% LD50% 10,300 mg/kgoll o1&t

> |
1o
~
X
N
it
i)
ojo
ol
>
el
2
>
1=
o
-
ol
P~
glﬁ
o
c
==
@]
ko)
(@}
=
&
o
i
o
=
3
o
[
1o
=2
o
ju|
=)
il
fu

2) 74NH 9 LS S-S AN OA FofE ol H|F e 189 flS(testicular atropy)=

=2 O
HAWY, W= FY ARAS o sotollAl A3 et 4J7) 7130] #EEUH(Nelson 5

3) W 52 AR0NA 450 ppmol 12417t 1% A AW LElo] BREYT, 4o
EA4g0] YA,
oF&7HH) Qlztell W AZANE Stk oblE ARG o AL SE o Ho|A]
S55] OB 2-0]54] @2 £AE AT & Yk AU QAst] AA FEAA
o2t A7t E87] EOR AZEP. SEUUNAL ALy, dolsty W}, 53
ABA JErt FeA Yt

7. LENE

O =2871F

U=R(LBLEEH) TWA i 5 ppm STEL : -
O|2(TLV: ACGIH) TWA : 5 ppm STEL : -
T|Z Yol ZH: A Sg(aof| CHEE F9N)S oot fZ0M A7y

Ol=(PEL: OSHA) TWA : 100 ppm (540 mg/m’)  STEL : -
Ol=(REL; NIOSH) TWA 05 ppm (2.7 mg/m’) STEL @ -
QAH(OEL) TWA : 2 ppm (11 ma/nf) STEL © -
=9U(DFG) MAK : 2 ppm (11 ng/m’) PLC : I (8)
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o
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U=(OEL JSOH) TWA : 5 ppm (27 mg/rr) STEL : -
UE(ACL Y=578) TWA : 5 ppm STEL : -
O2HE (AP HE) TWA 2 ppm (11 mg/m’) STEL @ -

>~
" LRb R ETIEO] B MR U WY, BNSY, T

(2) ABEY =EAE: 2- BN (§7IIFE-67, CAS 110-80-5 )% FUsfe}

- U]={BEL; ACGIH, 2022) : &% ()] vpxet o] 2dE= ZF(End of shift at end of
workweek) AW 9] 2-Ethoxyacetic acid (EAA) : 40 mg/g creatinine
- U|=H(NIOSH, 1999) : &¥ F 2-BEAAQ] 7|24 S 2 5 mg/g creatinine 2%

=

-£9(2012): BAT o= AW 2= 2-EAA, 50 mg/(

8. MuFEY

1) Smyth, Jr., H.F.: Improved Communication - Hygienic Standards for Daily Inhalation. Am. Ind.
Hyg. Assoc. Q. 17:129-185 (1956).

2) Carpenter, C.P.; Pozzani, U.C.; Weil, C.S.; et al.: The Toxicity of Butyl Cellosolve Solvent. AMA
Arch. Ind. Health 14:114-131 (1956).

3) Nagano, K.; Nakayama, E.; Koyano, M.; et al.: Mouse Testicular Atrophy Induced by Ethylene
Glycol Monoalkyl Ethers. Jpn. J. Ind. Health 21:29-35 (1979).

4) Gross, E.: Toxicology and Hygiene of Industrial Solvents, p. 290. K.B. Lehmann and F. Flury, Eds.
Williams & Wilkins, Baltimore, MD (1943).

5) Rowe, V.K.; Wolf, M.A.: Derivatives of Glycols. In: Patty's Industrial Hygiene and Toxicology, 3rd
ed., Vol.



7|32 E-68

off ! I

=2 - L

(Ethyl benzene; 100-41-4)

Hdoel(phenylethane), gl (ethylbenzene), °|2@#Z(ethylbenzol), LT-HEYEF
(alpha-methyltoluene)

i B | =
- CAS No 100-41-4 - A G ITAL CgHyo HE;\/O
29 91 WA Dato] ofo|n tigto] Qlrte
2 A 7 106.16° - H] % 0863 (250)P
= L ™ _949(C B e W™ 1361C
57 9 £ 366° 5 71 @ 96 mHg (250)
of o M 18T (L) = o oot I\;)Ovlvuenrq,ezzz: aui&per, 11.5% by
Mg H 4 1ppm = 43ng/m; 1mg/m* = 023 ppm (25C, 760 miHg)®
g UH 2o o7Ht =1 14 mg/100 md (15C)° LErsel Q7|80 =srp
7| Ep Q0 Ao

M 1 the Merk index, "ACGIH, “HSDB

l_r
oY,
ol
)
)
e
i)
[>
v
W,
=
o
[>
uj
B

« B8 FE ZUS 53 WY, 100 ppmI 200 ppmoll =EHAUS W, 4 45%,
50%7F E5E AT, £AER] 4o fR Ry Eusie, &5 gdo] 9HS o fR} Z5H82
A, ofddl SHTE gL P, I8y F7)E =& AHS U A E YAHE mandelic

RIlRIdE | 253




acid®] Z717F LA,

o AL QIZHOlIA 8AITE B2t 23-85 ppmoll SY =EE S W, AHOE HiEgH= FEH A
mandelic acid (64%), phenylglyoxylic acid (25%), methylphenylcarbinol / 1-phenylethanol
(5%) olATH?.

- WA © W] Aol BIER] L A 5] F HEHAT?, fEE gAER Adow
LESR3N=

=%t 100 ppmoll =&5 S o f3f 2371 1o, 184 ppm ©f

T A=, A9, &850 iﬁhﬂ et . 1000 ppm F71° A& LEHHE &
T +=Eo] YANE & Yol A7Itt 2000 ppmEEOAE FEo] 521 FE

A=5ka @7]%0] A7t} 5000 ppmsEol 1% A7) oj#E =g E3t 35 AskA A0,

o =
SHE FH4, V1%, E52 w7 HE e 5 AT AISACl YERd T

< =24, &= 75 v % 579 7 S8 24

th(10% ethyl benzene in petrolatum)”.

9HAS T £ , 59/0]9 olAEo]E F)o] zE LA A
YT 7, B4 440, Rt 48WA an 5 Rusigod e a7AEeA 59
AL Q9. A4 §3) Tk Y. o|F AT oA 149 A FF WY
Aol ofet B3 97184 &l st AFYL fstolor Bt BT AToNN ¥

(3 %A
PEa)ol ] AMTAS D AF] WY, vhe2roH AE L A7 BANF D FF 2ol
RelsPA 7HSH0HY. (ARC © 2B (414, i), ACGIH : A3)

7. LEZE

O x=271%

SHR(IRLEH) TWA : 100 ppm STEL : 125 ppm

Oj2(TLV: ACGIH) TWA : 20 ppm STEL : -

T|EAEel ZH ¢ B3O A5l MANNMOl QIES ZADIOH| Lo A7,

&t MRS A0 B soiME TUSFR 2o /Es =01 B3

O0|2(PEL; OSHA) TWA : 100 ppm (435 mg/m")  STEL : -

0|=(REL; NIOSH) TWA : 100 ppm (435 mg/m’)  STEL : 125 ppm (545 mg/nf)

254 | ZENHPUCH ARAY M3 KROYAAHE HYRH



FEAU(OED) TWA : 100 ppm (442 mg/m*)  STEL : 200 ppm (884 mg/nt)
SU(DFG) MAK : 20 ppm (88 mg/m’) PLC : Il (2)

L=(0OEL JSOH) TWA 1 50 ppm (87 mg/r) STEL : -

LE(ACL =) TWA 20 ppm STEL : -

H2IE(AR]ETHR) TWA : 50 ppm (220 mg/m®)  STEL : 200 ppm (880 mg/r)
* U LREE LB 2% g Gl oMy, MASY, TEUN 7| N 50| YEE LE7|IZ7GRIES MIHRILICE

(2) AEAY w2A % . u]Z(BEL; ACGIH, 2013)

8.

Y ug A MZ| A7 BEI

Sum of Mandelic and Phenylglyoxylic acids in urine ntoizg = zut1015g/g creatinine

+ At end of workweek

ADEY

1) Patty F (ed.). Industrial Hygiene and Toxicology: Volume II: Toxicology. 2nd ed. New York:
Interscience Publishers, 1963., p. 1232

2) Bardodej Z, Bardodejova E. Biotransformation of ethyl benzene, styrene, and alpha-methylstyrene

in man. Am Ind Hyg Assoc J 1970;31:206-9.

3) Dutkiewicz T, Tyras H. A study of the skin absorption of ethyl benzene in man. Br J Ind Med
1967:24:330-2.

4) Gromiec JP, Piotrowski JK. Urinary mandelic acid as an exposure test for ethyl benzene. Int Arch

Occup Environ Health 1984;55:61-72.

5) Bardodej Z, Bardodejova E. Usefulness and application of exposure tests. X. Exposure test for

ethylbenzene. Cesk Hyg 1961:6:537-45.
6) Grant WM. Toxicology of the Eye. 3rd ed. Springfield, IL: Charles C. Thomas Publisher, 1986.,
p. 413

7) Egedahl RD, Olsen GW, Coppock E, et al.. An historical prospective mortality study of the sarnia.
Division of Dow Chemical Canada, Inc., Sarnia, Ontario (1950-1984). Canad. ] Publ Health
1989;80:441-6.

8) Angerer J, Wulf H. Occupational chronic exposure to organic solvents. XI. Alkylbenzene exposure

of varnish workers: effects on hematopoietic system. Int Arch Occup Environ Health 1985:56:307-21.

9) ATSDR; Toxicological Profile (1990) Available : http://www.atsdr.cdc.gov.

10) Triebig G et al. Cross-sectional epidemiological study on neurotoxicity of solvents in paints and
lacquers. Int Arch Occup Environ Health 1988;60:233-41.

11) USNTP: Toxicology and Carcinogenesis Studies of Ethyl Benzene (CAS No.100-41-4) in F344/N
Rats and B6C3F1 Mice (Inhalation Studies) (Draft). Technical Report TR 466. NTP, Research
Triangle Park, NC (1996).

12) Zhang M, Wang Y, Wang Q et al. Ethylbenzene-induced hearing loss, neurobehavioral function,
and neurotransmitter alterations in petrochemical workers. ] Occup Environ Med. 2013; 55(9):
1001-1006

oo
o

RIBIAE | 255



7|32 E-69

Ol of3ZIo|E
(Ethyl acrylate: 140-88-5)

ogotm A= od LZH Qoo]E(ethyl propenoate), 2-ZZH Q]
(2-propenoic acid, ethyl ester), og€otadd o|E(ethylacrylate), o}= &
(acrylic acid, ethyl ester), AIEAI7IR Lo Ed(ethoxycarbonylethylene), og 2-ZZ#H Q0
O]E(ethyl 2-propenoate), o8 o= &AHethyl acrylate), OFZZAE e(acryester e), °OF&
Y ofjA|= of" o AF(acrylic acid ethyl ester), o€ ofZ &3 o AE(ethyl acrylic ester)

) 1 o=
- CAS No 140-88-5 - EAA S AR CGHgO; Hota A
- B 9l KM S/to| THoty ofMlo|n] DHEOH HAMTF LTt
® A 10012° - | 3 0.9405° (20C, 2=1)
E = d 720 - B B 7T 994C (760 nnHg)
= 345° (O13NF ofElo] B 5 b (o
el I Je=1) -3 71 ¥ 293 mHg® (200)
of 3 7 opencup: 15 C* - & 1 ppm = 409 ng/m* b
g 8 E 2 g/100 ml(200)

28 : *Merck index, "ACGIH, “HSDB

=2, J2, Fol L FUA|, /F0] AGHE GAZTAY AZ, EA TG FF§Y, ol
o
o

=g, AF, 3ol BUA, 7Is0l AgEE 74 SRAY Alx 37, 298 9 o2 A

AN - T r r il S
c T4 Y = = AT Z5EnHh
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%

A

9]
o]

-oR 9 Au o mR Fuh = ARl SE|A Ae AL oIy,
50-75 ppm Z= Y5t S S LA "HP?. 4% =29 oo
HEAYotA 241 ZAERS-S JERATP), A3z og 1ﬂ FofstH
=2+go] AlotA yebdt. & Fofgyt 2870 weba Hub 9 Hubsio] FBE
AR S E FATt o]gst AAOC R Hot o3 A od 2 A LEH X3
z#jot= A=A gerEdolt.

(2) T3 AFFHF

=4 A 540 ppm, 300 ppmol 30¥ =Eoto] APGSE FHO| =, 71, AlXof A2l |skrt
AAH. 75 ppmoll 7TAZHA 503] U3 FHolA HRZT A 71 Ao B4 e FHHPA
H3l7F e,

(3) T
IARC: 2B, ACGIH: A4

O X

ok
rE

7. EEZE

O =&71&

OIS TWA : 5 ppm STEL : -
DIZ(TLV: ACGIH) TWA : 5 ppm STEL : 15 ppm
TIE Aol 2H & DI, ER 7R, QY A SRAEN FYE A% ot a7

D|Z(PEL: OSHA) TWA : 25 ppm (100 mg/m’)  STEL :

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

FHUAL(OEL) TWA © 5 ppm (21 mg/m’) STEL : 10 ppm (42 mg/m*)
=U(DFG) MAK t 2 ppm (83 mg/m*) PLC: | (2)

U=(OEL JSOH) TWA & - STEL © -

UR(ACL L5 TWA :© - STEL : -

I2tT(AFY|EHHE) TWA 1 5 ppm (21 ng/m’) STEL : 10 ppm (42 mg/m’)
LR LE7IRS B PR N LY, AR, TIRUN, TlE UM 5O| HEE LEVIEERIRE MIHIRLICE

8. A2

1) Dreisbuch, R.H.: Handbook of Poisoning, p. 245. Lange, Los Altos, CA (1974).

2) Nemec, J.W.; Bauer, Jr., W.: Acrylic Acid and Deviations. In: Encyclopedia of Chemical
Toxicology, 3rd ed., Vol. 1, pp. 330-354. John Wiley & Sons, New York (1978).

3) Opdyke, D.L.J.: Monographs on Fragrance Raw Materials, Ethyl Acrylate. Food Cosmet. Toxicol.
13(Suppl):801-802 (1975).

4) Treon, J.F.; Sigmon, H.; Wright, H.; Kitzmiller, K.V.: The Toxicity of Methyl and Ethyl Acrylate.
J. Ind. Hyg. Toxicol. 31:317-326 (1949).
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ol 2212

(Ethylene glycol: 107-21-1)

1,2-"38| = A]ogk(1,2-dihydroxyethane), 1,2-91%9t2(1,2-ethanediol), °lE#d <
(ethylene alcohol), Z8Z(glycol), =8F <LFS(glycol alcohol), Hi-ogad =
(monoethylene glycol), °l§r-1,2-t]&(ethane-1,2-diol), 2-5|EZA|&+2(2-hydroxyethanol),
ogd tslo]=g|o|E(ethylene dihydrate)

2. 22| -2t HA
CAS No 107-21-1 BAtA gl 378 CHeO, Ho ™
DY 9 WM FE0F BMo| A T SE/801 e IV oEMIZ, M= G THOo| LTt
B At & 6207 - H| 3 1135 (200)
ke % E M 1975C
57 4 g 214° 5 71 ¢ 068 mHg(200)
o B M INC(UNREN, ISCORED® - E e ok H oRs 32%°
2 & © st €IZ, OMIE ZcIME, OMELE LOHPIE, HER, TZITIOf 2 =OLf, HIfli MG
° o2, 2% FAYH SMolls =A| OF=CH

<7 EBE YR, SYIME QPISILE QoM 7, A RN, 3450 ROHME QF EH AL Al EL

ARtZ0| YL

M 1 the Merk index, "ACGIH, “HSDB

5, 2EAYL] A, SAEAEA A, W 8% IS8R, IR, FEE,

F5d 2 HRJAER &A= ARG Al, olEdl FARR|=E 43k hydrolysis)ote 34

© E5 o dEdASEER AR SUHEE wEA ). fREE A8

ol
i

H1
N
Alr
=



« WAL iAbe = F 2~4ARE Yol = 0 Aol AlRHES ARl oA ol mE

2)

3)

4)

Hzol gL 4FE gsto]=&AIotA|(alcohol dehydrogenase)ol 9Jgt thALZ Qg Aoz
Hol 24 FELH|5|E(glycoaldehyde)Z WiAME H ZE|EAHglycolic acid)C.Z tAk
=t ZE24F Ao (glicolic acid oxidase)E B3 24 4Hoxalic acid) 22 TJAFETH.
LE 2N A § oEdZ e Ee] @45 Havt =Y, ARl S8 24 (glycolate)@]
A1 FeEt wF 4~6A AT Fo vehdtt

A o ofdAZE]ET} 11 AR RS 24~48 A7 o] EujHh 8 AHOoF HH|EH
oilet AR SEVIAREE HiEHT

HE7E7) 0 7H9] G491 EF-2 Yslo|=ZAotA(alcohol dehydrogenase)oll 93 thAtE™
2.5~3A1719] BAREA7E YUehdYh. ARAS 9] fls dFES Hsto| =20k A A
(alcohol dehydrogenase inhibitor)E& AREolE A9+ B 717F 17A17F AR sojdtt
7ol B8 BH9 A T Al 3~4.447H9] REA7IE Holn, £49 REE &% AAFY Al
1.7~3.4A17te] Wi71715 Yepdcy. ol 49 3177 A5 Al 2A41719] W71 E Bold, /14
S5 ooj2=] HATE AN &Y Al(nose-only inhalation) 34~39A17H9] ¥I71&
HITH,

A g AFEE 4 6~124%F ol ol T £ o SAIARE B4, A 5o
Z3A44 BE 24 JEiTh HAAEE o theket A7t F85S Uehd 4

105°2 7HEE sEE A Eote ogAlZeE, 55%841T 5%A ot F7l0] eEd o

2axe] A9 ATAFS Ewe|E A,

S2AOA kel 774 4H A ¥ Wel 4 (oxalate crysta) WAL BTt
NoEA : ojF AT A ¥ W, wsEH Are] nELS Yerd S 9tk ofojzz]
w3 A 2o A2, 743} A we] A2e Lot

WY AR F 24~72/7 F et Ei s SHIRE A
(anion gap)E S4kst £Z9] A4 ) 10
SEANA TAEFH F AGAT U —’F’&Z—i@(oxalate crystal)@,ﬁg B, 7H9] 7o
TEAFI AW HiETo] 51 tAM AT B3

=
B )

doh: oA PAZZo] sHpE 45T AGF APoIA FRoIA MmolA B,
AT 48, A2 ﬂﬂ%"#ﬂ #agh 2 B, w29 200~1000 ng/kg
CFU-C34 %4 4L BAcH?.
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>
K od
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)
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= E7] &0l u] 1080ttt 6A1ZF 59t 3 WHE(0.05 m)® & 368 A& Al 4% BLolA
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=

12 mg/me] ofloj&

=
=

cERk,

O
=

Aot o] Wi Y £ A Fh WRAD

6) IS :

Hg, FE 297 1% 2%

o
=

& WAy

Al

3) 7t

e BT,

=
(9]

el

o F47

A(axial skeleton) OJAFS H )30 3133,

=31
=

A, 5

’

™
oA 1200 mg/kg<] ©l

?l.

e, gote] ]

N3

=0

Al

3}

Njo

Al

‘c:ﬂ
==

P,

o)

JAIZ7]o] A

(3) TAA

ACGIH A4 (Not classified as a human carcinogen)

7. =ENE

71E

=

1 x

STEL

371, DIRE)

TWA : C 40 ppm
(C 100 mg/ m’)(

STEL ¢ 50 ppm (10 mg/m")

TWA © 25 ppm

[z
[=]

0l=(TLV: ACGIH)

g navple 27

H ©ZIet i A120 9
0]2(PEL OSHA)

0l=(REL: NIOSH)

71z 289

STEL

TWA !

STEL :

TWA

STEL : 40 ppm (104 mg/m’)

TWA : 20 ppm (52 mg/m’)

(OEL)

(DFG)

k

ol
g
ol
ok

q

I (2)

PLC :

10 ppm (26 mg/n)

MAK

LHr

STEL

TWA

(OEL; JSOH)
AURACL ZMLEA)
TI2IE(AFR|HHE)

T
O_.—._

STEL

TWA

STEL : 40 ppm (100 mg/m’)

TWA : 20 ppm (50 mg/ )




2) Besd =SAE : A= gls
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23) DePass, L.R.; Garman, R.H.; Woodside, M.D.; et al.: Chronic Toxicity and Oncogenicity Studies
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o2zl =2[Z CILIEZ[o|E

(Ethylene glycol dinitrate; 628-96-6)

HUEZ0E 1,2-o&tt](dinitrate 1,2-ethanediol), EGDN, o€d tjyEHo]E(ethylene
dinitrate), °E]dl YE#|o|E(ethyene nitrate), 28& YYEH0]E(glycol dinitrate), U4o|E
228 ZE(nitroglycol)

- CAS No 628-96-6 . Rl gl 3zsAl CHANL O, e L L

. EQF UM Bl A gl R4 o

2 At ZF 152067 H| Z 14918 (200)°
= = ™ 2230 Z = W™ 197~200C
37 % & 524 z 7 & 67P%200)
of 3 7 215C closed cup E 4 oA -

olo
=2
H1

=0 =1 &3

.7 Bt Zagol i

M 1 the Merk index, "ACGIH, “HSDB

[

3. wuY Y 8

toluintolE, ek

EAZYE HYUEHC|EY F &= YAZZHARIT &9sto] ZokE Wit Zoth HE
2FYEF2 UERZYAHY =8 WF0o| F0] frozen-Ho|Huto|EQ] FZ
7 Telduto]E 60-80%7F UEERZTE0| WA 20-40%7F YRS A|-elt}. o]
nitratex= A2 a3t FAlstot

iR
o
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5 287, By, 9EE 9l ST 595 iS5 # o]FoF]

s AL FIE o E 3 AP ostd oEd=TE HYEFCIES AUolA &= o]
inorganic nitrate®} nitrite, 183l ethylen glycol mononitrate(EGMN)2.2 Ht},

« HiA (@59 fP(free) UEEIHETZ 59 ¥ 30&8%F0 BH(peak)ol Z=Estm 8AZF

o= A9 Hjdo] €

EDGN} mtroglycermA 37 & BE7F 0.1~14 ng/m’ Ao 22A|A FE23 IAHsIE
oz,

UERZTAUS BYEA YL B Ago] FFS Uehf, Fure] Fulo] JFL ol
TEE U Ao2 Yors AP, F4 B35 249 =4S £53 W A5 TES]
B8 AsAE Bl

()

A2 APz g2 99, Foke] AAart yeh 2“”501 % ZF—E 915}.

d ZEAEC] 2-39 5% =52 SHGH A7 SEFYLE dAMSe
I2-g dorvj= 7 dow, olggt Aol AFmHIE doA AFESH|E th(Monday
morning fatalities).

2) T YE2Ze2e Aswe) WEesuus 487 S0 Heinz 2418 F43
() Wy AZ9Z

1) AEUH: 29HoIA = HoldrtelE Az Z2AIA S84 AN HEFTY TAEC|

ALY, + o2& 430] o] ZEA0l HifA 19658 FE
1980Q7HA| 9] AFES 2ARE ddto] M2l ofgdl Z2lE HYEHC|ES YERSIA™
EEd F2 ZEANA AZFATLE 2 AFEe] By YERSIA YT ad
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7. L ENZE

D x=E871%

2R EH) TWA : 0.05 ppm STEL : -

0l=(TLV: ACGIH) TWA @ SL 0.02mg/100cif STEL : 0.1 ppm

TIE 80l ZH £ BYUHZ FUAHO| QHS ALvSkE £F

0|=(PEL: OSHA) Ceiling + 0.2 ppm (1 mg/m’) STEL @ -

Oj2(REL: NIOSH) TWA : - STEL : 0.1 mg/m’
[EUAY(OEL) TWA : - STEL : -

=U(DFG) MAK : 001 ppm (0063 mg/m’)  PLC : Il (1)

LE(OEL JSOH) TWA : 005 ppm (031 mg/m’) ~ STEL @ -

YR(ACL =) TWA : 005 ppm STEL : -

HIZIE(AIR|EHE) TWA : 003 ppm (0.2 mg/m*)  STEL : 0.1 ppm (0.6 mg/m)

LR LETIES 79 %

o4
HT
=t

o

1)

z

=

>
din

>
=
I
D“
I
~
|_|—|
D“’
JE]
oln
10
o2
HT
rir
|_|—
nH*
~
M
oz
L]
H
i
o
[

[mn
o]
L
il

2) Besd =SAEGEY 7152 AT AT AR BF V. AESY 23X #AA )

2% e 9 49 F 57 2499 BES SHT & Yo SHNY mEX9)
WA ST ok
- AREREEY) Qo) F vEdEEE 15 %

8. 12

1) Trainor, D.C.; Jones, R.C.: Headaches in Explosive Magazine Workers. Arch. Environ. Health
12:231-234 (1966).

2) U.S. National Institute for Occupational Safety and Health: Criteria for a Recommended Standard
—- Occupational Exposure to Ethylene Glycol Dinitrate. DHEW (NIOSH) Pub. No. PB-81-225-526;
1978. In: NIOSH Criteria Documents Plus CD-ROM. DHHS Electroencephalographic Study for
Chronic Nitroglycol Poisoning. Ind. Health 13:237-241 (1975).

3) Drill, V.A.: Pharmacology in Medicine, 2nd ed. McGraw-Hill Book Co., New York (1958).

4) Hogstedt, C.; Axelson, O.: Nitroglycerine-Nitroglycol Exposure and the Mortality in
Cardio-cerebrovascular Diseases Among Dynamite Workers. J. Occup. Med. 19:675-678 (1977).
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ojEldl S==0|EE
(Ethylene chlorohydrin: 107-07-3)

2-2 2 2o |eF2(2-chloroethanol), 2-FZ 29 ¢F2(2-chloroethyl alcohol), S8|FZH -
22235 =d(glycomonochlorohydrin), 2-HLxZFZZ08+2(2-monochloroethanol), 2=

2 25| =d(glyc

ol chlorohydrin)

2. 22| 2PN HA
- CAS No 107-07-3 A S22 GHsCIO SN
- DG Gl GHA  DAHO| OHAJ|O| Of|E|2 HIQTH GHANTE QF7E LiCY
2 A 2 8052 - H| 3 1197° (20C, 2=1)
5 £ M -69C Z & 7 1288 (760 miHg)
28 (ol Z2zojo|c2l0] B )
sk Eﬁ,(OiJS—EEE:D o | 3 71 ¥ 5 mHg (200)
of 3 7™ openapdl Cdosedap 60 C - E HF S H 1 ppm = 331 mg/m (25C)
g o E ¥ %2(200
7| Ef LOF MO S 2Al|

=/ @ *Merck index, "ACGIH, ‘HSDB

3. Y 9 8k
o= FelB} AsPd Az
24 AERA ABEZ AAHE, 4F FARY 8
NEEGE, A 254, FF, 57179 A%

5. 22 % OiMm
Cgh Y, EE AW EEE 432 B SR o
. Hﬂ/g

PR ANoR HiEEH.

« REg7]  JHOIAl AL Skle
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244 Aol 20 m AF T 3Y% APFStow) 24 ofolrt 1-2 m) AF T AFLEH Bt
%1\];]_2).

300 ppm©l 2A17F =2 GAJoA APEEE Ao]AZE JUTP. ogdE ZRE5lo|tHo] FEY]
AFSE AR RO 2k ] 83 Be A9 &40l AT, 1k s TUstE HY
A2 T8, 25, B, AESY, e, JAEYS 2SI AFGSE Alo|AoA HEET HHEo]
TR AP,

14
15 9

1) O gl Ak = w2 F 587 A A9,
2) B27H : B4 EAL FE SEAAE &3 APgo o]2% Aot}

3) VEH R AR 24, TE, Fee oM, oAHE, g, F1EN SE3E &4,

4) PEEA: FE o83 Ao §Fo| we} 7 SPT} FREAL 4dlo] Sl
5) HlET[H : Algo] webAE Ty 8 WA 9 4877t Ao o)
(2) 94 AT

[e] =]

(3) WM @ ACGIH A4

(18 EH) TWA : - STEL ¢ 1 ppm (C)
0j2(TLV: ACGIH) TWA : - STEL : C 1 ppm

TIE Aol ZH 3| ARoIM EIE NS Gl 39| ASE KAY ot 7

0|2(PEL; OSHA) TWA : 5 ppm (16 mg/r) STEL : -

0|=2(REL: NIOSH) Ceiling + 1 ppm (3 mg/m*) STEL © -

KEUAH(OEL) TWA @ - STEL : -

=(DFG) MAK : 2 ppm (6.7 mg/ ) PLC @Il (1)

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

U2(ACL RU=57) TWA : - STEL : -

T2IE(AR|EHE) TWA : - STEL : 1 ppm (33 mg/m’)
* L LR &7 |RO| 2O Y Gl RN MASN DR 7T U 50| HEE LE7|IZYRIES HIHIRILCE

oo
o
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8. Muoy

1) Saitanov, A.O.; Kononova, A.M.: Acute Bthylene Chlorohydrin Poisoning. Gig. Tr. Prof. Zabol 2:49
--50 (1970).

2) Miller, V.; Dobbs, R.J.; Jacobs, S.I.: Ethylene Chlorohydrin Intoxication With Fatality. Arch. Dis.
Childhood 45:589--590 (1970).

3) Dierker, H.; Brown, P.G.: Study of a Fatal Case of Ethylene Chlorohydrin Poisoning. J. Ind. Hyg.
Toxicol. 26:277--279 (1944).

4) Bush, A.F.; Abrams, H.K.; Brown, H.V.: Fatality and Illness Caused by Ethylene Chlorohydrin in
an Agricultural Occupation. J. Ind. Hyg. Toxicol. 31:352— 358 (1949).

5) 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. 1981.
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offE:zilo|
(Ethyleneimine; 151-56-4)

olx]g]d(aziridine), ol@do] ¥l (ethylenimine), OFFAIO]E 2 X 2T azacyclopropane), A3
(aziran), tholWg@o|Hl(dimethylenimine)

2. 22| gletd M7l

) 1 o2

. CAS No 151-56-4 . EAN 9 28N (CHy)NH AN
T ol WM Lot HIROE ot GAARTE L= SO 2AH (LHAHO] &IA] 1 15 ppm)
2 A ¥ 43077 - H| Z 08321 (247)°
= M -7396C2 B £ M o5eC
z 7 ¥ g 15 z 71 ¢ 160 torr (20C)°
of B ™ -111C (LHINEL) - E 9o Y F7| B 3.6~46%(vol %)
g8 d & ¥ =3 (8 200

-7 B 2 YR0OIF Ee oot HESHH ZY SENME0| YOfLiC) DfofMozE M20fIAR BRSO

£/ : °the Merk index, "ACGIH, “HSDB

7Ie A (EEAE R B 2-okx2l=d olgts), AAFoA Argste EFEde|T e

o
o
Az, Hedehsd SARRA, FRA7HA, ol2nd £AF, I8 AR, AE, JAA, SEA
H*

+71E 94 % AR AR, FRAVHAL 29 AR, SoRE, JAA, S99, A, 2
A Az AR

© 0 B 5E Aue AT, T 4TS B EE AREY 1R €A
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C oA} olBA oue AFE AH O, YARLO] RSOA, PANFAULE B
W2 FARS o 2 F, B, g Age] Busigc
C Ul 2Wg B R wEE,

= W TEH: 5 AFFolA 2A17HE S717F & oF Hl= 3o =& Al = H9
2 OBE A A2k, A5%, 79, 7|H, A9, Axe] 952 doAP. AE
g o = gt A4 10 ppmeol/dellA TE=tgto] £, 100 ppm k& Al w3 I A=
Ao, o gd o]vlS FUT FL =E F o Hof &8, FFo] SO

CHBY HeFoE Qs AP 5 Ut SHET|AE HEA AFA HAo #
7} ,}\_1__’,4) occupational allergen® 2 FEFET}),
%kl

S 3 FHAANEG 02 Abgof o]2 .

FEAPIAL HAT

2) VEH : FEAANAN AsE kE Al

3) 7I71I LAFRD g+ 9l WS o4t

-
o|N
N
N
r o)
iz
i
3@,
+

(2) ¥ A9

FAE 5 ppme 4AI7FESL 158 S AFHE FF 7HEIEA 7]B A A(catarrhal bronchitis)¥}
ZHp ARe] B4 Hols doAnk. Hojl AF Al Aol ket A3k WEE Y. JAIgH
HollA 209 B9t T Al BREAZ @F3] £1, Hojd 24 7 £, €FS FHkiny.
(3) It

A AgoA w5t FARIAS W 8F(sarcoma)d} A-Z(fibroma)2] Z7171 AATH?. FHolA
AF Al "ot 729 dhgo] 71T, SEAF A AgtE FA7F YA AlFo A EEEE
277} gtk JARC : 2B, ACGIH : A3)

7. LEZE

O x=271%

(1L EH) TWA : 0.5 ppm STEL : -
0]2(TLV: ACGIH) TWA : 0.05 ppm STEL : 0.1 ppm
7|Z¢S /g7ng| EH ]:[|_I$I_% tlj_ i*i 7K-|/\|7V-I 7“9_0 O|O:}|E Ook% :_)E:‘

0]2(PEL: OSHA) TWA : - STEL : -
0]=(REL: NIOSH) TWA © - STEL : -
FEUAAU(OEL) TWA : - STEL : -
=2(DFG) MAK : - PLC : -
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U=(OEL: JSOH) TWA : 0.05 ppm (0.09 mg/m’)  STEL : -
UR(ACL FE=57) TWA @ 0.05 ppm STEL : -
H2IE(\RIE TR TWA : - STEL : 0.5 ppm (0.89 mg/r)

* b LR LZ7|R0| B3 e Ol HIOK]  AHAIEA ]1||:17Hw’ 7|E LRk %9| MEHE LE7|ZME|BE AFTHERHL|CH

L. nate}

8. 12

1) Trochimowicz HJ; Kennedy GL Jr; Krivanek ND: Aliphatic and aromatic nitrogen compounds.
Patty's Toxicology, pp 3286-3290. John Wiley & Sons, Inc (2001).

2) Wright GJ; Rowe VK: Bthyleneimine: studies of the distribution and metabolism in the rat using
carbon-14. Toxicol Appl Pharmacol 11:575-584 (1967).

3) Weightman J; Hoyle JP: Accidental exposure to ethylenimine and N-ethylethylenimine vapors.
J Amer Med Assoc 189:97-99 (1964).

4) Kanerva L; Estlander T; Jolanki R; et al.: Occupational allergic contact dermatitis and contact
urticaria caused by polyfunctional aziridine hardener. Contact Dermatitis 33: 304-309 (1995b).

5) Foussereau J: Allergens potentially responsible for occupational eczema. Documents pour le
médecin Du travail 3rd Quarter, No 43, pp 233-238 (1990).

6) Reinhardt CF; Brittelli MR: Heterocyclic and miscellaneous nitrogen compounds. In: Patty's
Industrial Hygiene and Toxicology, 3rd Rev ed, Vol 2A, Toxicology, pp 2672-2676. GD Clayton,
FE Clayton (Eds). John Wiley & Sons, New York (1981).

7) Silant'yeva IV: Investigation of the embryotrophic action of ethyleneimine. Toxicol New Ind
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8) International Agency for Research on Cancer (IARC): Monographs on the evaluation of the
carcinogenic risk of chemicals to man, Vol 9, some aziridines, N-, S-, and O-mustards and
selenium, pp 37-46. IARC, Lyon, France (1975).

9) Risdan RA; Berry CL; Chrispin AR: Urographic changes in acute papillary necrosis in the rat.
Br Med J 3:263-7(1970).

10) Walpole AL; Roberts DC; Rose FL; et al.: Cytotoxic Agents. IV. The carcinogenic actions of some

monofunctional ethyleneimine derivatives. Br J Pharmacol 9:306-323 (1954).
11) Innes JRM; Ulland BM; Valerio mg; et al.: Bioassay of pesticides and industrial chemicals for
tumorigenicity in mice: a preliminary note. ] Natl Cancer Inst 42:1101-1114 (1969).
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2,3-0|ZA-1-E20L2
(2,3-Epoxy-1-propanol: 556-52-5 &)

3-sto|EEA = EH AFSHE(3-hydroxypropylene oxide), LA S e
(oxiranemethanol), 2-3Fo]EEA|HE2-A2H2-hydroxymethyloxiran), o|&A] 29 AdF&
(epoxy propyl alcohol), 2,3-9&A|ZZH-2(2,3-epoxypropanol), S8 A| =(glycide), 1-3}°]
T EA]-2,3-FA 2231 -hydroxy-2,3-epoxypropane), ¥¢8 <¢FE A8H=(allyl alcohol
oxide), 1,2-9&FA[-3-5F0|EFA|ZE1K(],2-epoxy-3-hydroxypropane), oH3s|=d] LIS
(epihydrin alcohol), ZEAIE LFL(glycidyl alcohol), 3-3FO|EZA]-1,2-oZA| 21
(3-hydroxy-1,2-epoxypropane), 2,3-&A]-1-Z23-E(2,3-epoxy-1-propanol), 2-(5}°]=
ZAH )2 AFH2-(hydroxymethyl)oxirane), ZA|2H Eojo] EHEl=(oxiranylmethanol),
2,3-9ZA Z23-1-2(2,3-epoxypropan-1-ol), AT HetZ(oxirane methanol), SE}0]A]
E(FA YA (racemic glycidol)

2. 22| oletd M7l

) S o=
- CAS No 556-52-5 . BRI G 28 C5HLO, L\/
- HQF Ol LHA|  SAHO| 7HOHAY QHA|O|T 7HAAdOICt,
g A #7408 - Z= 11143* (20C, 2=1)
L E H 450 - B & ™ 167C (760 mHg)
59 gy g 20 23CIEMI-E2TE Z 71 ¢ 09 mHgb (20C)

w5/ IEE=1)

T ppm = 3.03 mg/m’
(at 25° C and 760 torr)P

olo

o E T

ojo
re
o

Z/ : 2 Merck index, "ACGIH, “HSDB

3. HkAHo] Ol %E

- 2EAIE, 2EAE OlEHER, JAHER B oftlF Az

3

o
S
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4, 322 LEL|E 27

=2AE AAHER, oAHER Y ofllF Alx 34

C 55 EY, B EE Y 30 o8 ghud
AL Y B R 230 BA-1-RERES 2YA) FE 29 F ARS S-23-
UHCEALEE) FREEL, S-(23-TESALEE) ALEAT f-ABFRALI -
FR2AST 29 A FUT 28 F RIS 2] 2] 23151 L2 Eol A
Qalzt 4 WgHe] o-ZREIEeoR WHES ARG -SFReIEAL FTeEL
Agmad] o JEE}HQ AEE NSHAY IR SLRle AUIE 4R
2 AOR f-ASFEAO R AT S 23-01EA- -2z el 2ER0
ko 79 2} HlolARd me|sietEc] A A,
CElE 2, g 293 g Al olisteraR HjEE .

1) 2EAH : 37100 kg d vkt F9] B w7t ASEHA 252, HRdY WSS 2

S e,

2) mg: £719 HRo] 13] 48 A FEES AL Atk WEA 4§ A 42 { 55
A3e 2k

3) £ whF 230184 1-22 WS 1928 E7] ko] A8 A] 30| Agel Zup
£A 29 400 ppm] BER 508 B 315 747 HolF] =% HAYS 1 £
AR 7hgee Bt

4) AHA : 2,301 BA-1-E2ghEo] FFE B AA FAF vhEA AHOIA 300 ng/kg’sE
A RE QRAAN K9 27 A4 Fa Bz 2AUD. H AP 24T}
wo] 4o] g4zg Byt

5) A% ¢ 2,3-01BA-1-ZEgkeo] HE B P 7Y A Abw WA ATAS B

1) HIZYY B FHel ufeA oA EEs(forestomach)?] #2815 (hyperkeratosis)¥t
A1 oSS Helch H AdolA v Hasrt st A uke-AoA ZojAdy)
o3}
AR




3) MESY: 571 th9a0h 4 F9) 27 U 39 A B50] A7) WY Bgo] S7Iskirh .
(3) ey

A ARoNA 52 FolA BAA F1Fo] WASIET B Y2 BIs Holg B
A FHoAE fA] Fgol BASIAT. 0] Z7t0] wet g4 Q] AL, B, AT A9
FF WgBol F/SA. 7 HolAE nFEe, 2, 35, 2% FTA(gymbal gland)d
ool A oML Sadl, ZBACIHY Lol epdy,

OP

P vheso] slad Al BPLAo] SRR AR vheaolN AgEY, Waixd FF $419)
AE, AwAds, AYFe] Tl S7tete. 3 wkeLollAe 9, 1w 2F8 B A
2712 By,

AFFAIE(W138 cells)E o]&3H AdoA DNA Ao IdFS vHHunscheduled DNA
synthes1s)6). (IARC : 2A, ACGIH : A3)

= (L B8EEH) TWA : 2 ppm STEL : -

0=(TLV: ACGIH) TWA 1 2 ppm STEL @ -

TIE Aol 2H FEAE AMZINEE 0|89 ATM wetdilt UM N, & ATk, DIRASS
7&|/\gl>ﬁl-t _/FZF_O”/\-I /\‘I7H

OI2(PEL; OSHA) TWA : 50 ppm (150 mg/nf) STEL : -

0|2(REL: NIOSH) TWA : 25 ppm (75 mg/m’) STEL © -

FEAY(OEL) TWA : - STEL : -

=ZU(DFG) MAK @ - PLC © -

U2(OEL JSOH) TWA @ - STEL + -

U2(ACL 2M-57 TWA @ - STEL : -

TIZIE(AR|EHE) TWA 1 2 ppm (6.1 mg/ ) STEL ! -

U LREME LIRS B PR G LU, AN, DR T|E WY 50| FEE LEVIFERIHE MOHRRILCE

8. FAEY

1) U.S. National Toxicology Program: Toxicology and Carcinogenesis Studies of Glycidol (CAS No.
556-52- 5) in F344/N and B6C3F1 Mice (Gavage Studies). NTP Technical Report No. 374. DHHS
(NIH) Pub. No. 90- 2829. NTP, National Institutes of Health, Research Triangle Park, NC (1990).

2) Patel, ].M.; Wood, J.C.; Leibman, K.C.: The Biotransformation of Allyl Alcohol and Acrolein in
Rat Liver and Lung Preparations. Drug Metab. Dispos. 8:305-308 (1980).

3) Nomeir AA et al; J Toxicol Environ Health 44 (2): 203-17 (1995)

4) Hine, C.H.; Kodama, J.K.; Wellington, J.S.; et al.: The Toxicology of Glycidol and Some Glycidyl
Ethers. Arch. Ind. Health 14:250-264 (1956).

5) Thompson, E.D.; Gibson, D.P.: A Method for Determining the Maximum Tolerated Dose for Acute
in vivo Cytogenetic Studies. Food Chem. Toxicol. 22:665-676 (1984).

6) Thompson, E.D.; Coppinger, W.].; Piper, C.E.; et al.: Mutagenicity of Alkyl Glycidyl Ethers in three
Short- Term Assays. Mutat. Res. 90:213-231 (1981).
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omZ2 25|l
(Epichlorohydrin: 106-89-8 &)

ouZREZstol=d, (EE2EHE)oEd ASHE((chloromethyl)ethylene oxide), (2229 E)
2 Al#H(chloromethyl)oxirane), 2-(FZZHE)2A|#H(2-(chloromethyl)oxirane), S22
g AFSHE(chloropropylene oxide), Ar-F22 X288 ASHE(gamma-chloropropylene
oxide), 3-E22x23d AtSHE(3-chloropropylene oxide), ¥Tt-ofnEZ 23| = (alpha-
epichlorohydrin), 2,3-9&A|Z2d A3H=(2,3-epoxypropyl chloride), S8A1&E HEE=2
s]= @ (glycerol epichlorohydrin), 28AlE2 ¥3k=(glycidyl chloride), 1-S22-2,3-9FA]
I 23H(1-chloro-2,3-epoxypropane), (+-)-epichlorohydrin, (rs)-epichlorhydrin, 1,2-
epoxy-3-chloropropane, 3-chloro-1,2-epoxypropane, 3-chloro-1,2-propylene oxide,
3-chloropropene-1,2-oxide, dl-alpha-epichlorohydrin, glyerol epichlorohydrin

2. 22| olere A7

= s o=
- CAS No 106-89-8 . Bl gl 273A L C3HOC] '/\V
TG N FHA POl QMR QIokd oMol SRR SRt HIXYH A4 HATE BT
= N 7 9252° - H| Z 118127 (20C, 2=1)
L = ™ -256C0 - B = ™ M79C (760 mmHg)
319 (om|Z220|=210| .
sNEE e S7EE=) -5 7 2 13 torr® (200)
-8 ol B =8 YS - g 1 ppm = 378 mg/m’ P

2/ 1 ? Merck index, "ACGIH, “HSDB

- 2PAE U ol=A 9 WA AR Az
- IRE, JAHZR, AE22, 28, g7l 84
47, 4R, FF FFAIA, VR HET AR

7t =2
- A, ASA 9 A 5 da dRede EA

4, 322 LEL|E 27

A, o=, A2 Alx, HUE, Judd #Esty sieke &9 374, A% AR, =3
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o
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e 32 39 AHFH & rl Ay 5E
« Ab : dmEREsto|Edo] SR A4S EofEh. o 7R thAbg o] AEE AAIRE
AT AL 0] AL GotT AT olEAIE nele) sl FRetEe Aol
ZPHE Aoz oA
« Hjd 1 E+= 100 ppm OHEEESIOIERZ O6AIZE 5 FUT HY FF YT
S0%PEE Ao BH| 40%H T oligetAag sFoz wEHAL). 74 A A
HATY 40~50%E 2MOE WjE, 25~40%E O|ANSEHAE TF Al Wi, 4% w9
o wdwgle.>)
« V7] AA e kA AFOA 200 mg/kgl] FOE T e B W I siE W
mﬂﬂaolcw I AR gu-ZRase|ye] uigs 747 3 !
58 01041—4_4)

1) W 9 e olF o2z Eslol=de Mol ko] W A3Aoltt TRAEY AL

FRGF0] Ot sHfo] BuHI U HR FE Al & BoA £ Azt F4 Y
LrebdT
SE2AY AL nfeAY WHE onEEEslolE o] 15-2087 97kS o 10vty

7ut)7h APSAT. 9] mFof 2360 mg/kgl2 1417 8319 W 200kE] % 18ukE] 7t
AFEIEE. B719] mio] Hg5te o TR T4 YR BRIl DR IAE HYcP
71Yo} 31 Ao wEHZ-S Hol7|% ﬂ‘ﬁﬁ‘rg’

E7] =9 Aupgo] ojyZggslo]ed 3 WS Hojr e u =AE Futo] Rz}
8, 49 &5 183 = FY(eye sli)o] ECHEMEP). T2 AgoAL E7jEd] F& A
F &4 oA
2) B : AuERsio|=d F719 557 AF4o] H A¥L Hoto] A= g

363 ppm °AY LA TE5 7AAE HYrh AT oA &£

357 A= H9 Ag BEES

(nasal turbinate)?] ¥Z3 HFPA WIS HYH?. o

71 HA e FEE

ON

o
o
e
i
juit )
4
N
©
()
H,
el
1%
i)

-

3) WEH: 5.2 ppmOE SFF 24AI7HH 98US FAT FY AS &F ol ¥HE(motor
defense reaction)@Atel gt A AE FE7IE Uetich?y. 11 ghof =417
HHS Bl

4) N F AFoA A1 A convoluted tubules)?] AT 9] BE, F4 Al XSS
UERAcHZ 1 el A oh vjA =7p A%o] WAl BEI My ureg Bt
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2) W 23e%

1) 1% oIz zstolmde R o] tha A ehdth 590 2Rt o=
AN TEE AR 1-59 ¥ A WS NRY AFE YT 1%550)
o2z zstol=d HEAANA FAUSES BATHY. THE ATIHE =4 $XFAY
224 19904y HRAS BrHo

2) Ml dick: 22 oA 129 B9t 15 mg/dayR TR AALS A4S 7190 Hars
A5E I, g2 AYoH g5 {7t oE SR Eso|=Ue FUAL FH2 AL

HQl BA71S A AAAT FRAAEL FFL A FATHE.

6-1599 ¢ vh¢-AE 0, 80, 120, 160 mg/kg/day= AAE4 AZZ W 120-160
ng/kg/dayoll Al ol AF A, 160 ng/kg/dayolAl olu|9] AFFE7kel mE GaFoA 7H
A9 37He HAH?.

3) MESY: omZegstol=de] iy 225 83 YA 44 HgEe} gud
od A7t FHHIL Eo] FATHOR |3t F/E Yehd AdVn SAHos
B-OJ5kA] kS Aglo] QUTh,

5 mg/m' O2 120417 FYoll e d vheaofA FA; ol 4T T4 AMA WS HATH.

_4

(3) T

H9) A9 FPYA W8o] ojMzRstolEAS FY, T4 AARA, W, BF W 39,
q5t FUT Aol A8 A WPSATE 179 EET WBAELSS vepch BAFA] A
O A]

3 3

AR HHNEFTS 450 48 A AAR A% FFOo2 AR,
o
T

=
uR9so] A9 WE G A FoZ Aol AP, W Ag 25

1

S promoter[phobol
myristate actate(PMA)IE 5 F-9lo 28 Al §og £49] H¥ 5 5 TS BT,
AFA A= oo ZEEZ25t0|EHS initiator®2 AES WHT 1 gl JPEZZslo|Ed S F
194 580¢ HWa}Fe] §he upeAo)A FAF B9] &Ft Ago] AT, FAIFA,
TAAHAE T vp20lA HEF BAZoR Fot Z7ME HATHY. (IARC : 2A, ACGIH A3)

7. LEBNE

(L85 R) TWA : 0.5 ppm STEL : -
01=(TLV: ACGIH) TWA : 05 ppm STEL : -
7NE MOl ZH A AN EHIE MAIEM Ol F9| A2 KA} Ot X
0|=(PEL: OSHA) TWA : 5 ppm (19 mg/m’) STEL : -
0]=2(REL: NIOSH) TWA : - STEL : -
SHUAA(OEL) TWA : - STEL : -
=(DFG) MAK : - PLC : -
2U=(OEL JSOH) TWA : - STEL : -
LR(ACL 2Y=57) TWA : - STEL : -
TRIE(ARIEHE) TWA : - STEL : -
* U LIRS £27|1F0| 29 e gl gioky AHAEA mEint 7| U 50| MHE &7 |ZVER|EE R IHIZILICE

s
o
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8. Muoy

1) Weigel, W.W.; Plotnik, H.B.; Conner, W.L.: Tissue Distribution and Excretion of 14C-Epichlorohydrin
in Male and Female Rats. Res. Commun. Chem. Pathol. Pharmacol. 20:275-287 (1979).

2) Fakhouri, G.; Jones, A.R.: Epichlorohydrin: Metabolism and Toxicity in Rat. Aust. J. Pharm. Sci.
8(1):11-14 (1979).

3) Sun, J.D.; Beskitt, J.L.: Epichlorohydrin: Covalent Binding to Tissue Macromolecules from Sprague-
Dawley Rats and Humans (Unpublished Report). Bushy Run Research Center, Export, PA
(February 26, 1993).

4) European Commission, ESIS; IUCLID Dataset, 1-chloro-2,3-epoxypropane (106-89-8) p 75 (2000
CD-ROM edition). Available from, as of March, 4 2009

5) Ippen, H.; Mathies, V.: Protracted Chemical Burns with Special Regard to Skin Damage Caused
by Epoxide and Propanesulfone. Berufsdermatosen. 18:144-165 (1970).

6) Pallade, S.; Dorobantu, M.; Rotaru, G.; Gabrielescu, E.: Experimental Study of Epichlorohydrin
Poisoning. Arch. Mal. Prof. Med. Trav. Secur. Soc. 28(6):505-516 (1967).

7) Freuder, E.; Leake, C.D.: The Toxicity of Epichlorohydrin. Univ. Calif. Publ. Pharmacol. 2:69-77 (1941).

8) Rao, K.S.; Betso, J.E.; Olson, K.J.: A Collection of Guinea Pig Sensitization Results Grouped by
Chemical Class. Drug Chem. Toxicol. 4:331-351 (1981).

9) Kremneva, S.N.; Tolgskaya, M.S.: The Toxicity of Epichlorohydrin. Toksikol. Novykh Prom. Khim.
Veshchest. 2:28-41 (1961).

10) Laurence, W.H.; Malik, M.; Turner, J.E.; Autian, J.: Toxicity Profile of Epichlorohydrin. J. Pharm.

Sci. 61(11):1712-1717 (1972).

11) Gardner, R.J.; Burgess, B.H.; Kennedy, G.L.: Sensory Irritation Potential of Selected Nasal
Tumorigens in the Rat. Food Chem. Toxicol. 23:87-92 (1985).

12) Sanodonato, J.; et al.: Investigation of Selected Potential Environmental Contaminants:
Epichlorohydrin and Epibromohydrin. Final Report: EPA-560/11-80-006. TR 80-543 (March 1980).

13) Fomin, A.P.: Biological Effect of Epichlorohydrin and Its Hygienic Significance as an
Atmospheric Contamination Factor. Gig. Sanit. 31(9):7-11 (1966).

14) Gage, J.C.: The Toxicity of Epichlorohydrin Vapor. Br. J. Ind. Med. 16:11-14 (1959).

15) Van Joost, T.; Roesyanto, 1.D.; Satyawan, I.: Occupational Sensitization to Epichlorohydrin (ECH)
and Bisphenol-A During the Manufacture of Epoxy Resin. Contact Dermatitis 22:125-126 (1990).

16) Prens, E.P.; DeJong, G.; Van Joost, T.: Sensitization to Epichlorohydrin and Epoxy System
Components. Contact Dermatitis 15:85-90 (1986).

17) Hahn, J.D.: Past-Testicular Antifertility Effects of Epichlorohydrin and 2,3-Epoxypropanol.
Nature 226:87 (1970).

18) John, J.A.; Quast, J.F.; et al.: Inhalation Toxicity of Epichlorohydrin: Effects on Fertility in Rats
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204:451-464 (1988).
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Administration to Rats. Drug Metab. Dispos. 13:333- 341 (1985).

23) Van Duuren, B.L.; Goldschmidt, B.M.; Katz, C.; et al.: Carcinogenic Activity of Alkylating Agents.
J. Natl. Cancer Inst. 53(3):695-700 (1974).

24) Stoner, G.D.; Conran, P.B.; Greisiger, E.A.; et al.: Comparison of Two Routes of Chemical Administration
on the Lung Adenoma Response in Strain A/] Mice. Toxicol. Appl. Pharmacol. 82(1):19-31 (1986).
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HA Y| H| '
(Polychlorobiphenyl; 53469-21-9, 11097-69-1)

-42% ¥4 PCB 1242, Aroclor 1242, Z22ttolHd (42% YA )(chlorodiphenyl (42%
c), EZIZ=ZZYolgl= Hlo]Hd(polychlorinated biphenyl), PCB, Z=Z=zZHfo|dd
(chlorobiphenyls), PCBS

-54% @4 PCB 1254, E43t ojfd (oF2Z22 1254)(polychlorinated biphenyl
(aroclor 1254), glg94AsHto]HY(polychlorinated biphenyl), PCB, SZ&Zto|H Y (54%
cl(chlorodiphenyl (54% cl), S Z&u}o|dd(chlorobiphenyls), PCBS

2. 22| gho 47

- 42% FED 1 CipHy-Cls
42% %42 53469-21-9 i -
. A N . ERfAl Ol 37 N _
CAS NO 540 wn i 11097-69-1 AT )
- 54%, 0,::.'_/1\_ . C12H5—C|5
oF m gy BRGA (M n)oll TRRAA CIECE HAATE M2 H2 7153 L, F247t SOILIgIM
2ERBM Do Trmct, RrEeoRALE ol g EICY ofok Srotad AL L
A2% B4 1 2665 (HR)P
o (1 ppm = 10.72 mg/m*) 42% B4 138 (200)
CRE - - H| = .
54% A4 ¢ 3284 (HRA)P 54% G2 1154 (200)
(1 ppm = 1355 mg/m*)
L oL o 42% B2 -1889C Cm L o 2% @R 325-3660b
T B o549 o4 10T oooE 54% AL ¢ 365~390Ch
x 9 W g 42% HL 89 = o9 o A2% AN 1.O3X1O’3mmHg(25:C)C
°© 54% AL 112 °© 54% A4 1 7.71x107° mHg (25C)°
42% A 1 176.11C
.ol O ™ - Z db ot HISMIA = CA|2 QFA
I e Z oo A HISTEIME T2
-8 % £ B0 8YliLAl e
-7 Ef EE TIoHH 2OlL|0| HILAQL UNMDIEINQL TR QLTINS HIAIGHE UDH AWDA[7F QIOH E0|
L Zaoic,

=M ? Merck index, "ACGIH, “HSDB
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o
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A Axo] AHEEY, 7] -147] 59 KAA (capacitor)2 AMSHT 2etF o=
MFERA F2E 7L oA, &8A, $4A, A7EAA, F4A, 7taA S 4
B

UH_?— 1- O O v —

AR HE e, mlsolAE 19773 ofFol Al SA=H. fEvets 197985 E 17171719
AEEA (A7) 2H A A 71E7), 19961 PCBs2] ARgol S A& A THF-shetetad we]H), 71&]
RS ARIRRE g, 27, AT H7] 5o A5 wiEe] "o

C B A BYT AR w3 o5 EEt

- W] 1 197774A] PCBE AFRH) SAAE AL5tAd 249] LEASS] A9 PCB 12429
AL A% ¥i7)= 2,64, PCB 12549] A9 4,80 27] EZEwo} A4S B},
AAHO0E PCB 12429 =28 AZENAA E3 w7 6-771€ oA,

R AT F Al = 2 A AT, V1A, FREYER 5ol Ao AAdsde=

A%}
NEE, T, BF, BE, ABH 29 4G
4% o

4] 5ol Yepdtt o] oz Adury
i oJ=F(chloracne), F=/4 uFo] LA PCB 1242 F7]¢F &0l kead <24
EoAA =8 0.1 ng/m'd Z7]0] =&H AL 2 (chloracne)S Xt
(2) I A
1) D& : PCB 12429] 0.32-2.22 mg/m’ S =2 5-237F AFF 02 &% 3499 L2AEL2

= 42 079 AU iﬁ\j}oﬂt}@

1968W YEoA PCBH=o] TEEALE 48% F4AE EFIH A PCB(0.3% Kanechlor
40090l 29 A7|E(rice oil)l& 10009 °©]/42] Aol AH[GFI o] F5 FS(HIfE,
Yosho disease)2 &#A 91, =5 EH, & Y&, A AEY %, 294 &5¢
HJ 54, A4 38, 4SS YEHT 1969d0A 1972d0] AFESE AR 2Z] o)A

43} WixFeH(Polychlorinated dibenzofuran)e] A= o] 504 UERd Kanechlor
400®-°4 2 B4 3 9RE BEE0 I Aoz AT S Yo



2) S8 PCBY YRR ol w8 22 it 2 fFos Asict.
Bol AN HRE FHE B9 7] APHYS 2NNV, PCB 125400 3T 740
1509 228 FROAA 15 mg/n0.11 ppm)l Al FUIT 1941 vSo] TAE £4E
BT, 5.4 1g/m(0.4] ppm)l A Het FHSAAT SHAH 7F £S ZefAP.

3) MAIEA : PCBO] 71901 AE) 717ko] ZolSol4 ARFoPt Soldris ATz}

o
Glov, QAI%, 2 5ol AT Wil o o] HEESHL O WAL HolX YT
Holw BRA0 2L AHFolY B4 BAYES A= Ao BiEn

2) TESY: §FOE FY, U, T, TES ANIES BAT 29 A712S 94

AHERE 4HES| ofo]= F PCB 6£ 4 2 7HA&EE, B w5 2Y], fRaA
UJEPATH). PCB SAAE ARt AR 22AEE Aoz 3 RAoAL: 20}
FEEAEHE, EFEYU/EEEY ¥ 59 IV TEE Y e dFolAE Ak k&
Aol A HE} 22 Hgk=s HAEA 4okt &5 4R $7H7F PCB &9 719t
AIAE 7HIg = B dloy a3 Akl Rl st B A2 EFESH A A
(3) YA
[ARCO] w29 ojg] 7}A] A37} 4t PCB=Z1 AdAo] USS AANHY ZEA o]
SES IeHd e SAE UEhdnt ml=olA HE o8t AolA bzt A o] HAgo]
7y,
1950} 5t 39l A AUAFE PBC 1254 ==0] AJYH F=2AF 319 F 23o| 4
ZAZS HAY,
[ARCO] w29 o7 7}A] A7} ¢4t PCB=21 dAdtAo] USS AANGHY ZEoA4 o]
FESH 9erg 9] FAE Yerdth (IARC : 2A, ACGIH A3)

mlo

7. =ENZE
O =271F

1) 42% |2

(1] EH) TWA @ 1 mg/m’ STEL @ 2 mg/n?
[2(TLV: ACGIH) TWA : 1 mg/m’ STEL : -
TE AYO ZH & LI, 2F7| At 1 &4 BATPYO| ES AARUSH=E LT
0|2(PEL: OSHA) TWA : 1 mg/m® STEL : -
012(REL: NIOSH) TWA : 0.001 mg/n? STEL : -
Q2{043H OFL) TWA @ - STEL @ -
=9l(DFG) MAK : 0.003 mg/m’ PLC : 1l (8)
U= (OEL JSOH) TWA @ - STEL : -
AUBACL TML-EA) TWA @ 0.01 mg/n? STEL : -
O2HE (AFS|EHE) TWA @ - STEL : -
* LRk LRI B MR U Wy WAISY, TRUN T|s YN SO| YRl LETIRERIES R
QIerte | 281



2) 54% EL

Otm(28L55) TWA @ 05 mg/m’ STEL ¢ 1 mg/n?
012(TLV: ACGIH) TWA : 05 mg/n? STEL : -

TE QYO ZH & LR, BF7| AFa T &Y, LAY HEE KA &7
01=(PEL: OSHA) TWA @ 05 ng/n? STEL : -
01Z(REL: NIOSH) TWA : 0001 mg/m? STEL : -
LAHTHOEL) TWA : - STEL : -
=2(DFG) MAK : - PLC @ Il (8)
2U=(OEL: JSOH) TWA : - STEL : -
UR(ACL A5/ TWA : 001 mg/r? STEL : -
TRIE(ARIEHE) TWA : - STEL : -

*

-

T b wETIEO) B R O WM, WASY, WL Tl U So| s wEIEREE Husc

2) BEFY &R
1) 42% ¥2: w&7|3S FFele] @2 ZRaOHY(d2% 94)9 s=e Hrisit 9 Ut

oAl ZAF Bt Hlof] o5t dF FE2UHI(42% F)] 5= 9F 3.0 ug/( o] AW
ZAY 9 Z22YH4(42% 94)9 %= 1 mg/kg body wt. o|5to|c}. o|HT} =& e

Bk Yk Qo

2) 54% F2: &7 FFsle] 5 FR20HY(G4% 94)9 5= Frisit 22y
ofA] A} Bt Hiof| oot % Z22UHL(54% F4)9 = 9F 3.0 ug/ 0 ©]i A5
ZAUY 9 F220H4964% 94)9 5= 1 mg/kg body wt. ©]gloltt. ojHtt =& S
Hsk gt Qloh

®

8. MuEY

1) Phillips DL et al; Arch Environ Health 44 (6): 351-4 (1989).

2) Steele G et al; N Engl ] Med 314 (14): 926-7 (1986)

3) Schwartz, L.: Dermatitis from Synthetic Resins and Waxes. Am. J. Pub. Health 26:586-592 (1936).

4) Ouw, H.K.; Simpson, G.R.; Siyali, D.S.: Use and Health Effects of Aroclor 1242, a Polychlorinated
Biphenyl in an Electrical Industry. Arch. Environ. Health 31:189-194 (1976).

5) U.S. National Institute for Occupational Safety and Health: Criteria for a Recommended Standard
—- Occupational Exposure to Polychlorinated Biphenyls (PCBs). DHEW (NIOSH) Pub. No. 97-106;
1977. In: NIOSH Criteria Documents Plus CD-ROM. DHHS (NIOSH).Pub. No.; NTIS Pub. No.
PB-502-082. U.S. National Technical Information Service, Springfield, VA (1997).

6) von Wedel, H.; Holla, W.A.; Denton, J.: Observations on the Toxic Effects Resulting from
Exposure to Chlorinated Naphthalene and Chlorinated Phenyls with Suggestions for Prevention.
Rubber Age 53:419-426 (1943).

7) Miller, J.W.: Pathologic Changes in Animals Exposed to a Commercial Chlorinated Diphenyl.
Public Health Rep. 59:1085-1093 (1944).

8) Paribok, V.P.: Absorption of Chlorinated Biphenyl (Sovol) and Its Effect on the Skin. Farmakol.
I. Toksikol. 17:51-54 (1954).
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9) Treon, ]J.F.; Cleveland, F.P.; Cappel, J.; Atchley, R.W.: The Toxicity of the Vapors of Aroclor 1242
and Aroclor 1254. Am. Ind. Hyg. Assoc. Q. 17:204-213 (1956)

10) U.S. National Cancer Institute: Bioassay of Aroclor®1254 for Possible Carcinogenicity (CAS No.
27323-28-8%) [*aka CAS No. 11097-69-1]. Carcinogenesis Technical Report Series No. 38.
DHEW (NIH) Pub. No. 78-838 (1978).

11) Bahn, A.K.; Rosenwaike, I.; Herrmann, H.; et al.: Melanoma after Exposure to PCBs. N. Engl.
J. Med. 295:450 (19706).
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QL3 HE
(Methyl iodide: 74-88-4)

9 9 =HE(iodomethane), W& Q92E-(methane iodo-), WY 82E3H=(ch3i)(methyl

iodide (ch3i), monoiodomethane

- CAS No 74-88-4 - BRI Y IRAL CHy HaC —
- DQF Ol A SE0F OfE|2 A

B Rt ®F 141947 - H 5 228 (at 200

L = M -665C° 3 £ M 450

z 7 9 &£ 49 -5 71 ¢ 375 mmHg (200)

A o M AXEA| =Lt 4o

g 8 = 2 g/100 ml, (2, 200)

-7 Eb YRR MO HEERIE RO IiE QQC Gl QQE 44 UR {ETIAQL FT[7H LAY

2/ 1 ? Merck index, "ACGIH, “HSDB

HEetA o] St stetEd e ARt o ARGEIA, A, &5 ASA, LAl ghl 2|9

_I

om
i

= 54 = B ¥RE 9 FEH

© AR D 18TollAl =0t viE S Al AHREF2 et 72%A3L =FeE DT Aol AH.
47oNAE A&5] HollA AARC ge=st oj2oz wiEHAN. ao=sindd S5
E7oA ¥, 2b, ARolA 22 Edo] LA,

< oA F AYOIA FHOR Eofolge W HEOR ujdEE Zlo] TEEU.
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1) 32X A9

o o
D) O & 2B &5 Aot HRo| BX A SIS FHEE ZRRgo] dojdtt). #H

g ASgoR A3t HeFe Rt

2) AH: 7, TE, A B71F, dolgel, AY B, MELS, LFUZ, SF2YY,
Ad, 223, B9, B5, AT 59 4] Uedtd, 52444 A8 dov]H,
2713402 219, JAAE, Tedol, 5AE, Aud S5 2 A2 vt Bayst,
NAA AEoRE ARRA, BRI AAste] At HEBHE A9olE 417
B o] Ao A3 AAHT ALY, B 9 B2 5o FAHolE 2

- ABA - AR FFARHON FAEAZEACNA BEEJL, £HoA jodineo] ARt 4o

FE ol 83 HYoIA HotFAt Al %4207 8% (sarcoma)e] WAIT AR7E Y10 F Aol
B U2 FAF Al HS fEsle. AlolAlE okl &zl A=7t gk (IARC group 3)

OB SR) TWA 1 2 ppm (10 mg/m*) STEL : -
0j=(TLV; ACGIH) TWA © 2 ppm STEL : -
TIE Agel ZH: =l et RS2 zAvls fFOIM AT

0|=(PEL; OSHA) TWA : 5 ppm (28 mg/r) STEL : -
0|=(REL; NIOSH) TWA @ 2 ppm (10 mg/rv) STEL : -
KEUAH(OEL) TWA : - STEL : -
=U(DFG) MAK : - PLC : -
U= (OEL JSOH) TWA : - STEL : -
UR(ACL 2H-5M) TWA : 2 ppm STEL : -
HZHE (AR EHE) TWA : 2 ppm (12 mg/r) STEL : -

N

U LR BETIR F

ret
od
HT
Pi=t
o
I¢)
3
=

U, NS, TR, T WA 5Ol HREE LETIREEIRS HIHRLICE

s
o
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8.

A2

1) IARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man. Geneva:
World Health Organization, International Agency for Research on Cancer, 1972-PRESENT.
(Multivolume work). Available at: http://monographs.iarc.fr/index.php p. V15 251 (1977)

2) HASEGAWA H ET AL; IND HEALTH 9 (1-2): 36-45 (1971)

3) IARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man. Geneva:
World Health Organization, International Agency for Research on Cancer, 1972-PRESENT.
(Multivolume work). Available at: http://monographs.iarc.fr/index.php p. V15 250 (1977)

4) Garland, A.; Camps, F.E.: Methyl lodide Poisoning. Br. J. Ind. Med. 2:209-211 (1945).

5) Appel, G.B.; Galen, R.; O'Brien, J.; Schoenfeldt, R.: Methyl Iodide Intoxication: A Case Report.
Ann. Int. Med. 82:534-536 (1975).

6) Druckrey, H.; Kruse, H.; Preussmenn, R.; et al.: Cancerogene Alkylierende Substanzen. III
Alkylhalogenide, -sulfate, -sulfonate, und Ringgespannte Heterocyclen. Z. Krebsforsch
74:241-273 (1970).

7) Poirier, L.A.; Stoner, G.D.; Shimkin, M.D.: Bioassay of Alkyl Halides and Nucleotide Base Analogs
by Pulmonary Tumor Response in Strain A Mice. Cancer Res. 35:1411-1415 (1975).
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O LHE ¢S

(Isobutyl alohol: 78-83-1)

ofo] AR e (isobutanol), HZHIEo]d B8 T &(fermentation butyl alcohol), ofe]AI
237}2H]&E (isopropylcarbinol), 2-HEZ 2" ¢F-&(2-methylpropyl alcohol), 1-3l0]|=%
A EZ 231 -hydroxy methylpropane), 2-#2-1-Z23-&(2-methyl-1-propanol), 2-H|
g2 g-1-2(2-methylpropan-1-ol), °oto]A-F8 &F&(iso-butyl alcohol), & LI

(butyl alcohol), F&&(butanol), H&2-olo]4a(butanol-iso)

. CAS No 78-83-1 © BN G TN o0 A

/o] 2ol 2 71ROl QA oM, SQO| YU BIO| WAt Lit

(‘A A+ 1.5 ppm).

= NF 74020 H| % 0806 (15C, 2=1)®

Lk L ™ 08T X £ M 08C

-3 7 ¥ E 255 (37=1)° z 71 ¢ 9 mHg (200)

S Qo 28TC(UmIEN), 37.78COHYNEN - Z w3k H F7| 5 1.2%~109%(vol %) P

- & 8 & 2o olL ML =CK87g/100ml, 200). CHEEO| Q7I8MQH= 4 AlQICt

-7 Ef Zoil CHOHM ZQPISH Yot Aatiet TESHA 20| Lin FWOLE AL Aol retEhact
STHAQE F717H LYRICY,

=[0]

=AM ? Merck index, "ACGIH, “HSDB

7S ol&% =4, HUE AA, AFAMHPLC 7171 #F), FIA A=

il

oo
o
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- 35 0, 33, YABAE 53 eEg

o A} : o] AREUYTFLZL 4T L T-AastaA(alcohol dehydrogenase)ol QJ3fA] o]ARE
24| 5| E(isobutyraldehyde)& AFs}7}F ¥ 11 o]o] A o] AR E AKisobutyric acid)2.& Asl7}
Hrh o]AREARS a4 A9 whEoto] 4l4K(succinate)S FAdotal AL ATIEEAAL
3] Z(tricarboxylic acid cycle)oll &°17} o ASIEHAE wW&EoHA Hrh

« HiA ¢ BHE 2 ml/kgl] o|ARELIEE Fo] T2 EVEY AW F AHES o EY
tls|E, oM EAL, olaREg s, T2l o4t HAkisovaleric acid)o] . THAREA]

|

=
e olaRYdTL L 2uolA Avto] AEHYT ol2RYITLo] 48t ATl SEE
-

[©)

[-Z2ZF oeZe] Ftolgtal Hiid vt Qi E7]o1A] 472 618 mg/kg] olaFE
YFEE FoFE o FoJE&FY 4.4%7F 2441t ojHof] IFFEYE XPARE ARBORE
A=A B2 6 (W= 1600 ng/kg)2 ClAFEEIES Fol ¥2 E7]9 27] Fole

« BEY]  o]AREUI S AR FaE SO EdozRE wEA AAEHG. o]afE
YIS 20%T&NS FT= 2 g/kg T FoIA o|AFELI S Fof 15& Fof| 59
UEr7] AlEsiA 90l EF A 25 mg/dlol R o] EF LA =Rt ARR
&H Fof o|laREEFZ0] FHIAZ widEE A AR, E7E ol&et Ad¥olM=
2m/kgE BT F 30-602 Foll €F AL BEHUH. 641 Folle claRES

&L o ol FHoA HEFHA ket

o
==]
a3
o3
~
nE
e

<

2

OF
—

(3) &I
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7. ENE

D x=E871%

SR ER) TWA : 50 ppm STEL : -
0=(TLV: ACGIH) TWA : 50 ppm STEL : -
Tz el ZH mRet 2o A= A AR fF

0|=(PEL: OSHA) TWA : 100 ppm (300 mg/m’)  STEL @ -
0|=(REL: NIOSH) TWA : 50 ppm (150 mg/m’) STEL : -
FEAA(OEL) TWA @ - STEL + -
=2U(OFG) MAK : 100 ppm (310 mg/m*)  PLC : | (1)
UL2(OEL JSOH) TWA : 50 ppm (150 mg/m’) STEL : -
UR(ACL M-FY TWA : 50 ppm STEL : -
TRE(ARIEHS) TWA & - STEL : -
U LEEE LTI 2 PR G EYY YANEY TIREY, TIE WA 50l EREE REVIRERIRS YL

8. AR

1) 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. 48

2) Clayton, G.D., F.E. Clayton (eds.) Patty's Industrial Hygiene and Toxicology. Volumes 24, 2B, 2C,
2D, 2E, 2F: Toxicology. 4th ed. New York, NY: John Wiley &Sons Inc., 1993-1994., p. 2642

3) Schwartz, L.; Tulipan, L.: A Textbook of Occupational Diseases of the Skin, p. 717. Lea & Febiger,
Philadelphia (1939).

4) Oettel, H.: Effects of Organic Fluids on the Skin. Arch. Exp. Pathol. Pharmakol. 183:641-696
(1930).

5) Rowe, V.K.; McCollister, S.B.: Alcohols. In: Patty's Industrial Hygiene and Toxicology, 3rd rev.
ed., Vol. 2C, Toxicology, pp. 4578-4582. G.D. Clayton and F.E. Clayton, Eds. John Wiley & Sons,
New York (1982).

6) 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. 49

7) O’'Neil MJ(ed). The Merck Index - An Encyclopedia of Chemicals, Drugs, and Biologicals.
Cambridge, UK: Royal Society of Chemistry. 2013; p953
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o|20rd OfMEO|E
(Isoamyl acetate; 123-92-2)

ZArol Aot xAF Y p-ofY ofN|EAHn-amyl acetate), OPHIEAF ol o AE|(acetic
acid, amyl ester), °IA|E AF n-ofd o] AE|(acetic acid, n-amyl ester), n-HE OFMEAL
(n-pentyl acetate), & opN|EAKpentyl acetate), OFH OFMEAHamyl acetate), OF'E OFN|EAL
oH|Z(amyl acetate ether), OHE Ak, #HE o AF(acetic acid, pentyl ester), o2 oM E
oAH(amyl acetic ester), °Fd OME OofH|Z(amyl acetic ether), 1-HERZ O}A|EAL
(1-pentanol acetate), 1-H¥ o}N|EAK1-pentyl acetate), €A} o} olH|EAHprimary amyl
acetate), n-Hg el K(n-pentyl ethanoate), m-amyl acetate, H|2Y|:=A(birnenoel), HFLL}

2 U(banana oil)

2. 22| - vpetH A7l

11 o=
- CAS No 628-63-7, 123-92-2 L AN Y37 CHCODCHCHCHCHOE T
T2 UU(HH) BME TR RAHOL T oA

(‘| &A] 0 1-pentyl acetate 0.18 ppm, 2-pentyl acetate 0.002 ppm)
- 82 A & 13018(1 ppm = 533 mg/m’) - H 3 0879 (20T, 2=1)

-705 ~ -85C
= (isomerof Uf2t CIHZ)

-5 7 " E 45 (171Y)
o

™ 121 - 1488C

rir

= 71 ¢ 35 torr (250)
ol B ™ 25T(Um AER) . E "k st A 11%(vol %), AtsEiet 380C

- & 8 & 20| 2t 5=CH4g/100ml, 200). YT S0} OffE|20jl= A AlOICH

- 7] EfF UQE UOH AWORM| U7 B UAMO| GIOM FO0| LT FRHDH} HAY M= UNMDIERAQL
U2 QETIAQL Z7[7f WS,
=M 1 the Merk index
3. w9 % 8E
o), Wl 84 AxslE, A, ANBE, SEFAA S| A, 4F 94 @ e
A, B8 AWHe &A Soll A=



4, 322 LEL|E 27

o

(1) 7% Az, A% AR, 4% A=), AADE B4, A4 D 4984 Setol2ed B
MR AZE2 WA, FE L T BE4 52 A48T 0
(3) A271%, 2
4) 975 Az 24

3-butene- 1,2-diol¥} 3,4-epoxy-1,2-butanediolZ FHAtt7} X|FZ 02 AlslE| o] o]Alks}h
EA7 "ok AR SOl 85k epoxides FASA, AT #Eo] Qlth
« HjAI 9] L FolA FE A, 2715 F7IE AAEL, 7= 2-10 AlZkolth

@ BT LD50Z FolA 5-16.6 g/kg, EZOIA 7.4 g/kg®E ZAMEAT. HE oAl w2
Ao A=skal AEEoA v assE E3ettt. A4 20% pentyl acetate 57| 5 5% 5200
ppmOlAl 6utE]e] HE Ao R AYZ 3 vl 8AITF B9t =& AIFHS o APYStE oY 447
U2 Aol Qiiths 295 HalghH
oA vt ET7F YebdR] eRgkAITE, H], 1F ARoA &4 TR ¢ AT

A7l T A= 2AMHE o] A E Alo]9] =4
542 ZAbo|adE fAL A ok = 2E71A0] A= fete Aol 4
Atoll A= 200 ppm & 3-587F =E54H =, & AL 5= o
o] 3027 LEHY, =, I, 5o A5 HEAS WA "o o, v 2AHE SUE

A|¥ =2

A S/l dside =3 Bk i
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7. L ENZE

D x=E871%

re
H
k]
olio}

LE8) TWA @ 50 ppm STEL @ 100 ppm

[e)
Ol=(TLV: ACGIH) TWA : 50 ppm STEL : 100 ppm
TIE Aol M MsRofM it "I A= SYO| LIELIA| e 27, Ia=oM DRzt 7Hsy, 2
oY Qut7h LIELLIA| Qs £&E0IM 27
0|=2(PEL; OSHA) TWA : 100 ppm (525 mg/m’) ~ STEL @ -
0]=(REL: NIOSH) TWA : 100 ppm (525 mg/m*)  STEL @ -
FHUAL(OEL) TWA 50 ppm (270 mg/m’) STEL : 100 ppm (540 mg/m’)
=(DFG) MAK PLC @ -

TWA 50 ppm (266.3 mg/m’)

=2(OEL ISOH) Ceiling : 100 ppm (5325 mo/m’) STEL -
UR(ACL 2Y=5A) TWA : 50 ppm STEL : -
T2IC (AR HE) TWA @ - STEL : -
* U LRKE LETIFO| B9 e 9l dord ANS mETy 7| U 50| YL L&T|FERIES AL

2) BENH =X : A= A&

8. MuFEY

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

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

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

4) Bascom R. In: Rom WN (eds) Environmental and Occupational Medicine. 4th ed.
Lippincott-Raven Pub. Philadelphia. 2006. pp 587.
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R7=EE-80

O|20(Y AUIZ

(Isoamyl alcohol: 123-51-3)

3-HE-1-5&2(3-methyl-1-butanol), ote]AHE 7I=2H]=(isobutyl carbinol), ofo]4otd-&
(isoamylol), oto|A#ER=(isopentanol), 2-HE-4-F&-E(2-methyl-4-butanol), 3-H¥ H&&
(3-methyl butanol), 3-W¥ FE-1-2(3-methyl butan-1-ol), H|ZHHo]Hd otd IFH&

(fermentation amyl alcohol), o}o]A%IE U¢FE(isopentyl alcohol)

- CAS No 123-51-3 - A S REY CsHiO H)\/\ﬂ

SMO| Aol At Sro] Qi IR WANTE LIV TPES SR
(MOl A 0,042 ppm)°

2 A ¥ 8815 (1 ppm = 361 mg/m)°> - H| = 0813°

= = o™ 720 n = ™30

771 % & 30 (37=1) -3 7 ¢ 2 torr (200°

of 3 M ASC(UMEN), S5COHEAEHP Z ot ot H 27 5 1.2%~9%(vol %)°

£ o & 20 9 5E=CH24 g/100 ml, 200). LIt OfE|2ofs & ARICE

7] Eb of| CHOHA ZOFHOn 1o AOIMQF MASHH 20| L ERISIE A Aojl= UNTIEINQL 1S

O - | - — =2

RETAQL ZT[7H HAIOHKt 1A AT 22 3-methyl-1-butanol©

A & the Merk index, "ACGIH, “HSDB

1 2AF LdFEZL 3-methyl-2-butanolO|Ct

M

Az, A B St AR, QoFE, HIRIE AAA, F 9 BIA A 3F

Zlo] QJsiA Lojuit,
2 Ash 3 8 WA Ao Akt g £
Alo] YA FTLO| YT S|ER] AT F2

fzrtE | 293



ZrollA doju 7F Al&S Pt FHolAE ol A2 AdEe AL FFTE S+ A
HEAQl AMERR o] EI&2 IRFEA APH R wEES 4o 4 ot

- #jAd : ojaotd AFEE Fofgt B4 2447t oyl Fof&9] 9%t AR SO HiA
He Ads 3Ed S Adoh 79 54 W2 1g/kgd olaotd dige Foe W A2
F9] oliopAT L] 57| F(EFY 0.97-5.6%) T2 £¥ F(EHFY 0.27-2.0%)2
A= @F HIXE 14-55 g%l AL 4-9A17e] EFolA ARt FHolA F+=

25/kg®] o120t FTLG Fol A FARE I/t BAHAG F 29 Fo Fgo|
A% 512 95 Folt 1415 Fol W LAY 175/100 w7k AY2S 440 F

ol FEEH U, oldoly FTSE fHLHTt YL R RAG WS o
o 7] ol B5 B UE RE ME ST dEole A8 & 4 o

_4

o
H
A
A
]
~
nE
rx
-
A
O
—

olaotd eI Zol| kEd WFES Y AYAES =F FA 3-5& ool 100 ppmoiAE

79 A% A=347 150 ppmolAE 9] AF544E AR olhotd dF L HRATL
QorA k3 W FHE Qb F a4 10% olaobl LT TR WS 48AI%
w3Ho 2 PAHEgo] B1E Hrt 9tk 50-100 me] o]Aohd LIS HFAHHTH AldolAIA
10-15& ool 741784 <A, HFd, &6, F72 92 &AEd, 24, 75, =1 5ol HE
6 Atolol] TAteof whA ARt E719] o] Hotetd Algt sHibe 5|1

O =271F

ol2(18L5E TWA : 100 ppm STEL : 125 ppm

Ol=(TLV: ACGIH) TWA : 100 ppm STEL : 125 ppm

TE gL ZH YTIE A=t THEYE ot =of A=fHE 22t ol £F

Ol=(PEL: OSHA) TWA : 100 ppm (360 mg/m’)  STEL @ -

0|=(REL: NIOSH) TWA 100 ppm (360 mg/m’)  STEL : 125 ppm (450 mg/m’)
FEAY(OEL) TWA © - STEL : -

=%(DFG) MAK & - PLC @ -

U=(OEL JSOH) TWA : 100 ppm (360 mg/m’)  STEL @ -

UF(ACL 285 TWA : 100 ppm STEL @ -

I2tC(ALS|EHE TWA | - STEL : -

U LRERE RE7IEC B HE G LYY WAEY TR, 7l WY 52 WEe REVIFERHE HUHRLICE

2) BETA =EAE : A= e

8. HuEW

1) 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).
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RII1EE-81

ojpmzl AIZ

(Isopropyl alcohol: 67-63-0)

IPA, ol&Z2E(isopropanol), 1-HEAIEE(1-methylethanol), 1-HZEY¢IS
(1-methylethyl alcohol), 2-3Fe]|E2A| X 2IH(2-hydroxypropane), 2-EZ%H-(2-propanol),
2-Z 29 AF2(2-propyl alcohol), 872412 (dimethylcarbinol), HEZE(petrohol)

Ll | =2
OH
- CAS No 67-63-0 - AN 5 3EY CoHsO PR
H,C CH,
. BQF Ol LHAj  SAHO| T[04y oA Of|EkSut OPMEC| BtSut HILTE HHA (HAHRIAI 22 ppm).
2 A & 6010° - H % 078505 (200)
L L M -885C - B L M 825C (171
37 Y9 g 21 (F7=1)° -3 71 ¢ 33 mHg (200P
o o 18 3COHLER)”, Cm o og gy RO 23 vol
11,7 C(LmIEH)® ZAAOELE 12,7 vol%”
Mg H 4 1 ppm = 246 mg/nf ;1 mg/mt = 04 ppm (25C, 760 miHg)®
g8 ol & = OlEkz ofZolE|20f T AMRICE
71 Bt Eoi CHOHM SQFYOIH WD AtetM|Qt HEOHH FO| LI ZWOLE AL Aol PAISHEALL
T2 QEIIAQL T[T} UHAHDICE  AIEIolRE 1 399CP

£/ 1 ? Merck index, "ACGIH, “HSDB

3. wye % 8E

1) oME, FHAY 59 B 9 Ar?
2) 2, IR, £4 5 LAY
3) AL dFL A7IZH WEL TY

=8 2 259 Sof TyYR
4) FAY BEoG 29| BHA

’ ’ o

*OER2t E2|M GA0| HIRTE O[AZRZWATZ(IPA)S HASHE Hlofle 37iA Bo| QICkE WAt 1y
(strong acid process), 2t 2Fd(weak acid process) J2|1 H2F 1P¥(hon-acid process)OICt.
AAdeE Z= If IPAE WAt IFE(Es FENM 230)of QoM AW/GEIIeLE 2|20l 2k aFgat B
YO CHAED AT,

s
o

RIS | 295



4. 32 LBEE 37

D) oHE 2 FeAY Az 39
2) 99, 1T, £A, FYE S A

$E
3) £58 YLE(70% F&M A8

L =0 =2-1= T

« B5 AR 2% LEHRE TS 3 F 93t Aogd. 1 gl HHE
AT wEA F5EY, A7 k2o JFME FLHETTE

o A} @ [PAE €IS gA A4 (alcohol dehydrogenase)] 21gof 2]8) ofAN|E(acetone)
oz F2 fAEY .

- Wi i RE 57](F 40%)9F AW R B dE 0,

« W] 0 TR TPAS] Al 1A JotE mEs AAE HJAoh IPAY RETIE oF
2.5-3.2A1%F o|AtHs B1vt .

=Lk,

2 AFeFEI 42 4 Uk 1PAS] HEShe]
7= AEE Qo mEo| st =282 oFsjr}i4ld),
%

3}, $%o] Uehd S ek,

2) W 238

&, YR, 0%, A% %A wF A PRI Az, vRo] WAT 4 glpien),
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(3) l‘ﬂ__ll-t‘)jb%] 9,18-19)

dHo] [PA ARXTEAEANAA 7= Aol Aol Brhe= Aol ety o g Ysfxl vt
JAZ IPA AHA| " Zolep7| Bt A AR} TR0l Q= : g
Sh= Aol Wkl it TS B o F AT U2 AR oA FAitolnt FikERl
FAtol= B0l Q= ASE AZ4EI Ut @A FAUAT7IFTARC)IIA = IPAE Group
3(not classifiable as to its carcinogenicity to humans)2& H3s5}31 Q).

(IARC : 3, ACGIH : A4)

(¢}

oRR(I8LFH) TWA @ 200 ppm STEL : 400 ppm

0j=2(TLV: ACGIH) TWA : 200 ppm STEL + 400 ppm

TEAEel ZH E E, RO A= Y SFUEH Y AR Lo AR

0j=(PEL; OSHA) TWA : 400 ppm (980 mg/m’)  STEL @ -

0j=(REL; NIOSH) TWA : 400 ppm (980 mg/m’)  STEL : 500 ppm (1225 mg/m’)
FHARU(OEL) TWA - STEL @ -

=2U(DFG) MAK @ 200 ppm (500 mg/nm?)  PLC : 1l (2)

QA=Z(OEL JSOH) Ceiling : 400 ppm (980 mg/m’) STEL @ -

U=(ACL Y37 TWA 200 ppm STEL : -

TIZIE(AR|EHHE TWA @ - STEL : -

LR RETIR B HE Y HYS ANEE IR TE WY 59 HEE LEVIFERIES YOHRLICE

(2) BENY ESARGY 7|82 F2EARG AZAA, AE 25 NV, REFH 2ARAA FY)
- (28 eFH) ¢ N F ofAE 50 mg/L, &8 F 50 mg/L
- EY (DFG, 2024) : &4 = Al EF otNEQR5mg/ (), &¥ F oAEQR5mg/ ()

oo
o
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A2

1) O'Neil, M.J. (ed.). The Merck Index - An Encyclopedia of Chemicals, Drugs, and Biologicals.
Whitehouse Station, NJ: Merck and Co., Inc. 2006. pp 901

2) Lewis, R.J. Sr.; Hawley's Condensed Chemical Dictionary 15th Edition. John Wiley & Sons, Inc.
New York, NY 2007. pp 715

3) Logsdon JE, Loke RA; Kirk-Othmer Encyclopedia of Chemical Technology. (1999-2011). New
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and biological monitoring in a printing works. Br J Ind Med 1983;40(2):160-8.
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Poisoning. New York, NY: Elsevier Science Publishing Co., Inc. 1988. pp 798-799
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(1999).

10) WHO; Poisons Information Monograph 290 Isopropyl alcohol. 1990. pp 1-36

11) Gosselin, R.E., R.P. Smith, H.C. Hodge. Clinical Toxicology of Commercial Products. 5th ed.
Baltimore: Williams and Wilkins, 1984. pp III-218

12) Dreisbach, R.H. Handbook of Poisoning. 12th ed. Norwalk, CT: Appleton and Lange, 1987. pp
178

13) Lewis, R.J. Sax's Dangerous Properties of Industrial Materials. 9th ed. Volumes 1-3. New York,
NY: Van Nostrand Reinhold, 1996. pp 1977

14) 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. pp 2634
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Materials in Surface Transportation. Association of American Railroads, Pueblo, CO. 2005. pp
507

16) American Medical Association, AMA Department of Drugs, AMA Drug Evaluations. 3rd ed.
Littleton, Massachusetts: PSG Publishing Co., Inc., 1977. pp 885

17) 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 vol). Washington,
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RIIYE-82

O|ZvIELA
(Carbon disulfide: 75-15-0)

Et4 o358t E(carbon bisulfide), B4 ©|&3}gHE(carbon bisulphide), B4 o|35HeHE
(carbon disulphide), ®&4& &3}3tE(carbon sulfide), HE QB4 F4E(dithiocarbonic
anhydride), DX EtA F<E(sulphocarbonic anhydride), B4 &3}3&E (CS2)(carbon sulfide
(CS2), ¥4 335k8t&E(carbon sulphide)

CAS No 75-15-0 =AM BLATAL CS, S=C=S
dop oy gy EF HE DO OO0 SEGD Tl 3 WD LIT) BMOR OIREIE AefolE
SATE HATE L
2 R #7614 (1 ppm= 311 mg/m’) - H| 3 09330 (200)
= = M -1116C - B £ W 465C
37 % E 267 (37 =) © % 7 & 260 miHg (200)
; ; =L0 W“WO%(EI%E—HIHIE)

9 B M -30C ARiEetRE; 100C Z o o

* e YA zumorysoon
2 o £ 029g/100ml(E 200), HEFR, OIS, W ofE|2, ZRERES Sup A AQIC

<71 Bt 22 H UR0IE, |2l AP HIZE 8710 St

=M ! the Merk index

Jo
N
ojo
2
Jo
)
J

& 8 FAAx, AR, 22 AR AR AR

1) FSMEY : &9 HFHA
H|ATA Fo]l HG9 Azt A L (9F 45%), AFEStetA(carbon tetrachloride) A&
53(30%)

iR
o
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5. &4 % Ar

s F TR S Yo Yoi40-50%) AAl SEH ERE Soi7HA A4l B2
19 B9 Ay uR 507 Z4H(EE=0.89 ng/ar/hr) B 4 o AW Bl
20%7H4] BRE &5 2 5 e AR dEA Sl

o Ab: S5 olgRletAY] 2/38&(50-90%)7F AWollA thARECE ofm=7|9F ¥hg-SiA
dithiocarbamic acidE, mercapto”]2} ¥F&-5|A] trithiocarbamic acidg, 183l 419}
98314 xanthic acidg W=t EF vH7|= 1A17F ojuioltt. tiAbe ol&algtas 57
SFAA, thiourea, 2-mercapto-2- thiazolin, 2-thiothiazolidine-4- carbosylic acid(TTCA)
24 Qo] Yehdtt, o]%F I} ol&slea k&l AFT £ Qe AEE LA Q.

« 88 9 B L E5E F9 10-30%= 3712 wiEEH, 1%0]07 AMOo R HjEH T}
U A= 240 SAEAG7T dARY S S5 BoliEo] Ao s wjdEY. gAY TS
TMAE ATk v ET. et FEY EAE thAbE o] HiAE Y EA BETE kE A HEA
A T 5 e AL 2-thiothiazolidine-4-carbosylic acid(TTCA)ZA4], 16 ppm °|4+
L& A] iodine-azide ¥ otil, AAFTEAST &¥ F TTCAY 5%+ 10 ppmEH W2
=&AL AEHE 20 A AP

1) 34 AP

W29 ogshea 71k niRHEe] 90m, 1,500 ppmel =EHW FEFHL e,
4,800 ppmell 308 ol wEHW JALA, Ao o|2A] Bk TR F71 7% @ oHY
S50 A% AFE4S el st olgsteiast HF] BE A 2% Ei 3% S AUT
& ol olgIRAl] 3712 BY A FE, 79, @YY, BIFH W FFAAZYOE
gt AA4AF, 2UEA e B, w2 7Eush BYS, ALATS 2B,

2)

(g O
ol
N
e
L
s
o
fu
N
N
™
HY)
=
o
ofo
ot
o
>,
fu
>,
oo
i)
rlr
o,
=V B P
ol
&
=
=
>

3) HET AP YPFHS B Y ARG SA, By AFAEY ofF
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4)

5)

6)

7)

8)

—_—

otdFel 71 ¥ F AEA wdFe] 7T 50l 271E ek Eo A FEE 22l

AN AT SR RA AR, BAZEE B 88T 5= 7HALH, A= 47
At 24F 5ol B1EA Q. (10 ppmo|sh)
24 YA7IZEERE 16, 32, 64 ppmlE JAIRE FHoA =& AFS W, B
718730] WA o2 AFoNA 75-150 mg/kg(eF 25-50 ppm)olA =& AlZS o
Zb A71eE gtow o] dAdZ 25 mg/kg (°F 8 ppm)ollA= WA Tt
VEH : A8 HSH5-30 ppm) 1 FEAHANA ot aE SFAGAL E2AGA A
myelin sheath™¥|2} axon HoE Fo7|= A= Uehdow, Huld, 7|9, A4144,
E7ht H4o] gy Hsks BAY.

H
__}&4
S,
By
o
[
i
Hu
N

AAte] Wt T2 30-120 mg/m'e] o]FetEAo] 6| ol =EHUS W AT ST
FEFNE Uetve 222 BIEHA oy, Aeko] 69 oY kEd dvolx: T7417%

Agshet BATA WPt dolgrom], Hgo
2%, 24, WYY YT FURFL Holn, o9l o4, Ry, ST FF
ZH= Bt BFSo] o AWSHE AFFE Syl

ZARAZRE] Syl HFHoln E3t LU, Jdojgu, T, AL, A4
37t 59 WL FHEH VST BYE dehdoh,

A A4H 0 wEY HS

AZPAARE WEE A2kstel 4Ao] ELsE, % BAL Kol A4, o

e 2 5%
Solu] t/) thYAOR thehdeh, A410] O3t AFFORE ZHNAAYG Bl T4 Alok]
Yo, FH G S0l AT A, ZAuARE, SFRALY, SFRIRE 5

=
Ax B Hu 2840 WESIYNES SUSIE F4 Gl BEEL,

=59

=

AR} gut ZrJA}o] H]|slo] TWAFEWAFO 2 Q5 Apgsls

5] o7 4#A AtH10-30 ppm =& Al). 20 ppm FE9] 0|3}

gh4o] 15-2097t =2 Alols @3gaivt 2ot S8 Hike g, A 9 HE@H Fofo

ot BAAAFTAACl UL U= Aol I¥tFo® Xy 3
o F=



(3) 1?__;-%}%] 1),2).3),13)

67HE7t 54, & 6AIZE FolAl 300 ppmEERE =F AIZS 1 4% T7He TSI
(ACGIH A4)

I(L8EEH) TWA : 1 ppm STEL : -

O1=2(TLV: ACGIH) TWA : 1 ppm STEL : -

TIE 20 ZH ¢ A, AUEH, AT B S S0H7E LIERLIA Y fE0HIM 2T

0]2(PEL; OSHA) l\g“Ang: :Zgopi)r;m STEL : 100 ppm (30%)
0|=(REL; NIOSH) TWA : 1 ppm (3 mg/m) STEL : 10 ppm (30 mg/nt")
FEAL(OEL) TWA : 5 ppm (15 mg/m’) STEL : -

=U(DFG) MAK 5 ppm (16 mg/m’) PLC : Il (2)

U=(OEL JSOH) TWA : 1 ppm (3.13 mg/nv) STEL : -

UR(ACL -5/ TWA : 1 ppm STEL : -

o2t (AR HE) TWA 5 ppm (15 mg/m*) STEL @ -

* 1F L2 h:*7|—75—0| |:|5.| SE Ol HIOM]  AHAIEA ]1|::|7+71t 7|z Lk %9| @EE 5:§7|—7.v_3783| =2 7]; HfZH_|C

(2) AENH LSRG 7|E2 EEARNG ARAH, A1d 5 V. A =2Ax3A J3)
- (8T H) 0 AW F TTCA 0.5 mg/g crea
- u|=HBEl; ACGIH, 2018): ZdE= A] AF3t & F 2-Thiothiazolidine-4-carboxylic
acid(TTCA)
: 0.5 mg/g creatinine
- 5U(BAT; DFG, 2017): #dFE Al AAFHF 4™ F 2-Thiothiazolidine-4-carboxylic
acid(TTCA) : 2 mg/g creatinine

WHO: iodine-azide®tgHAL; 371 59| =27t 50 mg/m'Ql Zof| LE&[91S = iodine-azide HAICZ
_Lr_*ekg 7<-|Ek7<-|o§ 1147|-CSE A nol mg T /\|E§ At |:|-§ /\|E§ CreLh 7ol 7“|O1| AHhUH:r

(o]

LEEE7F 50 mg/m* ookl W= HAFARH S/90ICt



8.

A2

1) ACGIH. Documentation of the TLV's and BEI's with Other World Wide Occupational Exposure
Values. Cincinnati. 2010.
2) Toxnet HSDB available: http://toxnet.nlm.nih.gov [cited 15 September 2012]
3) ATSDR Toxicological Profile. Available: http://www.atsdr.cdc.gov/ [cited 15 September 2012]
4) Pergal, et al. Carbon disulfide metabolites excreted in the urine of exposed workers. Arch.
Environ. Health, 1972; 25:38-41.
5) van Doorn et al. Identification and determination of 2-thiothiazolidine-4-carboxylic acid in urine
of workers exposed to carbon disulfide. Arch. Toxicol 1981; 47:51-58.
6) Hanninen,H, Nurminen M, Tolonen M, Martelin T; Psychological tests as indicators of excessive
exposure to carbon disulfied. Scand J] Work Environ Health, 1978; 19:163-174.
7) Tolonen M, Hanninen H, Nuriminen M: Psychological tests specific to individual carbon
disulphide exposure. Scand J Psychol 1978; 19:241-245.
8) Tuttle TC, Wood GD, Grether CG: Behavioral and neurological evaluation of workers exposed
to carbon disulphide(CS2).NIOSH Publication No.77-128, 1977.
9) Amarnath V, Anthony DC, Valentine WM, Graham DG: The molecular mechanism of the carbon
disulfied mediated crosslinking of proteins. Chem Res Toxicol, 1994; 7:56-61.
10) Valentine WM, Amarnath V, Amarnath K. Crabon disulfide-mediated protein cross-linking by
N,N-diethyldithiocarbamate. Chem Res Toxicol, 1995; 8:96-102.
11) Raitta C, Tolonen M: Microcirculation of the eye in workers exposed to carbon disulfide, in
Merrigan WH, Weiss B(eds): Neurotoxicity of the Visual System. NewYork : Raven Press, 1982.
12) Graham DG, Amarnath V, Valentine WM: Pathogenetic studies of hexane and carbon disulfied
neurotoxicity. CRC Critical Reviews in Toxicology, 1995 25:91-112.
13) Levin S.M., Lilis R. Carbon Disulfide. In: Rom WN (eds) Environmental and Occupational
Medicine. 4th ed. Lippincott-Raven Pub. Philadelphia. 2006. pp 1219-24.
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7|32 E-83

ZEI2

(Coal tar: 8007-45-2)

7R -AeHCarbo-cort), A% EtZ2, o|oj2Z(Coal tar, aerosol), A% EIZ Tlo| AEIUF0|ER
(Coal tar distillates), U]FA A& ElZ(Crude coal tar), YFHHEEF=Z(Impervotar), KC 261,

ghtetZ(Lavatar), 7|4 ZFRYA(Picis carbonis),

o AHE(Pixalbol), ZZEt2L(Polytar

bath), FHEHSupertah), AlE}Z(Syntar), B2 ZHAREY7] &3 A|(Tar decanter sludge),
USEPA/OPP A%A| F= : 022003(USEPA/OPP pesticide code: 022003), U] A A&t Ef=
2T E=2(Crude coal tar road tar), 9% Z4 A= g2 HA|(Bituminous brown coal tar
liquid), 7FE 2 E=(Carbo mod), 7FEEE o AEFZ(Carbomod estar), CAS RN 65996-89-6
as, A& Et2, 11.2(Coal tar, high temperature)

2. g2 oo 4
yetot DIOIIRQL EALZAE U 4
CAS No 8007-45-2 RN Y I O e e
H\'C —H=
TG O A HRAM oAl LEZERR AR
g AN 7 - - H| 5 118-123 g/cm® 2
= = oM™ 730 Z = M 205-450C
o ¥ M 207C Z 2oty -
MEF Ef2E 20| TfH| SOHEICE #HIM 22 LIO|EZHIoIM ME 22 Ho| CHEE FOHEICt
g8 8 & UIZ OHE ZE=ZF, HEks, EE COMEOIE OME M3 oHE, AF OOEEA0E
goil CIO|OE! o2 HMIRIoN EREMO=Z FOfEICtS
-7 Eb ZEf2 DA FE F70l= WS Y2l phenanthrene, anthracene, pyrene, carbazoleilt

10%2] CHeMy ERIAAS HOKSED 911 14%0| benzo[alpyreneS LSS,

£/ : 2HSDB, Uni Akron, “OIotERIZOHHAIAE
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O
—

1) g S ol §3 AN Fo] BAHAR. B, W AWE, o), 22 (Frhwl 79 5
wERYE FHoR & Fuy I

=]
¢ T
(vitiligo)7} TAYE 7= 3}, Hgdo|y AgnRd o] o]
SkstA 9l SHAF (chemical burn)o] Y37 & Sict.
2) BRI FEAFNA g etdlpio] 239 F7]0] g9 Fo HojA & &
W37 BAEJP. ZEAFA ZEE ooj2F k& A Ho] 24 {5l
3) HETH : SEAYNA ZELZ o= k& A] AFo| 2FS IsnH.

(3) TAA

Wb B ZErE w9 Jbg g5 A7 Folch. Mgt WRgke] 2upubgol shelsln
o™ IARC groupl (7ol tigt Wob4o] ege) AIYELE BiEo] Qi) ZeaAR 274}
2 gyoz o ﬂ%cﬂﬁh w g3 12t oo A& 9, %r , B, W, AR,
w5 WP, FYHE 5 4%01 BuE e EAgE aAjelA Heh Fupero] ARt
Z71 Fulo] @YY, IRulE Add T2 HAAYE] Z71- HYyO w33 oF
S2A)A AT FHote] 7k =& T 5do] AubA golATH. (IARC @ 1, ACGIH : Al).

(1L EH TWA : - STEL : -
Ol=(TLV: ACGIH) TWA : 0.2 mg/n’ STEL : -
TIE el ZH MY Bl CHE 4EC Y fHES AARPtE £F

O|=(PEL: OSHA) TWA © - STEL @ -
0]=(REL: NIOSH) TWA © - STEL : -
SUAU(OEL) TWA : - STEL : -
=U(DFG) MAK : - PLC : -
UE(OEL JSOH) TWA & - STEL @ -
U2(ACL MUL5A) TWA : 02 mg/m® HIM7I@ME0=2  STEL @ -
TIZtE(AfR|EHHE TWA @ - STEL @ -

*

1 L2 LZ7|F0] 201 e gl 8ok MAIEA (eI 7| TE 50| MEL LZ7 (2R |HE

T o

o3 >+
l'_l

HFZILICE,

1483
Mo
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2) BETH =SAXGEY 7152 AN AFAY AR 5 V. AESY =2A 24 )

- AF(LEEFTH) 2 T 1-Sto|=F ATl 4.6 1g/L

8. FAEY

1) Sawicki, E.; Fox, F.T.; Elbert, W.; et al.: Polynuclear Aromatic Hydrocarbon Composition of Air
Polluted by Coal Tar Pitch Fumes. Am. Ind. Hyg. Assoc. J. 23:482-486 (1962)

2) Kotin, P.; Falk, H.L.; Mader, P.; Thomas, M.: Aromatic Hydrocarbons. 1. Presence in the Los
Angeles Atmosphere and the Carcinogenicity of Atmospheric Extracts. Arch. Ind. Hyg. Occup.
Med. 9:153-163 (1954).

3) Simmers, M.H.: Petroleum Asphalt Inhalation by Mice. Arch. Environ. Health 9:727-734 (1964).

4) Redmond, C.K.; Strobino, B.R.; Cypess, R.H.: Cancer Bxperience Among Coke By-product
Workers. Ann. N.Y. Acad. Sci. 271:102-115 (1976).

5) Doll, R.: The Causes of Death Among Gas Workers with Special Reference to Cancer of the Lung.
Br. J. Med. 9:180-185 (1952).

6) The Aluminum Association: Mortality of Aluminum Workers. Final unpublished report submitted
to NIOSH (May 1977); cited in reference 18, p. 61.
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RIELE-84

A=
(Cresol: 1319-77-3 §)

A ZE(cresol), AFAAHcresylic acid), Eg]AZ(tricresol), ar-EFo]&(ar-toluenol),
sto| EEAEF A (hydroxytoluene), WEBH|=(methylphenol), Z&|AE(cresylol), SIO|EZA|HE

Al (hydroxymethylbenzene), A EFM(oxytoluene), SAEFZ(oxytoluol)

2. 222N HA

1319-77-3(mixture), CH3CeH,OH

OH OH T
Ccas No 9548 Tlortho) i g 2
108-39-4(meta),
0 m p

106-44-5(para)

@M EL O LERLE BM LI o £i DA His E& 3OAE WA it
. B Y WM MO 2922 N QlS. 1ol Oy uNs et UL

HA. 17

0.65 ppm(o), 0.00028 ppm(m), 0.0455 ppm(p)

2912 1030 - 1.038
2 A 2 10814 (1 = 443 ng/nf) - H z =o= '
t (1 ppm mo/m) - Hl S 1027(0), 1034(m), 1018(p)
T L sBt2 11-35C . =otg 191-203C
75 % 309C0), 120C(m), 34.8C(p) = = " 191C0), 202.7C(m), 201.9C(p)
0.30 mmHg(o), 0.14 mmHg(m),
E R TRT 1.048(0), 1.034(m), 1.035 3 71 ¢
537 % & (0), (m), (p) s 011 miHg(p)
82T(UME, 2¢2)
Lol g oM™ 4 o g Z gt ok Y 27 5 11%~14%(vol %
PR g1, s6C(m), 86T(p) o R (vol %)
2 o & 20f 27t =2(25 g/100 ml, 200). LT, OfEHZ, OIME, HiIMl BlMAUTF|2|of= 7

==L
-7 Ef MMOo=Z ARRElE F2E2 ortho-, meta-, para- OMEMISQ| 2UEQIH| FHEEL meta-OICt
EC-E2EM HiE0| 2F 5% 0igF 01 Qltt

=M the Merk index

2o Hig ZEE2 4y SEHERRYH 0. 472 ST Al e A¥E0
vt BRAL 254, A, ASA, A2A, APEAA, A 92 55 FaA, 84 so=
ARGEAL, AR, THaAl, Fee, FFE, ARIAA 59 Az ARET. A, PVC 59
STEAEAE AREE

iR
o
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N XO‘WA . HH o= T %, T ..C_.EE]
! ,olﬂ/IOMn_A.o_.klﬂoHa JII.XLU o*rc._m
e 70 Hﬂiﬁwm__%q%% ™ Ho o
= H Iy = o R o b o 0 =
6= 1_._| B ,,H__.:.ul ) XK o] o 0% o) o ..__1_ ) o2
T maoa%%goﬁwgm. N 2
i 7w7db_hmaxﬂmﬁm_m¢§mﬁ,ﬂ C
o = ™ o B o = I
q_moo_eﬁea._ﬂu Adl.‘wa,_.iru qdl = o
o o 9 z_.}ﬂﬂ.maﬁﬂi__ﬁ SR
Nz ,SL_L.__o_ﬂLmﬁﬁman_.du.o_Em}
w Mwﬂmﬂogzgﬂﬂw,ﬁm w o B
_nH m@mﬂmmﬂ%mﬂ]ﬁiwﬂqe_eﬂe#rﬂm
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o
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H 109
g 10799 22245
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Aoz o
A A W A2 Alofl 41A]
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=

=
= _E.E
FEA @=t (ARC

Q'. 20F
F7HF 1.5%9 p_CreSol

]

AR

I &
1= 1.4 ppm 50 &
L9

(2) oA
oA 9J4lH Hf



ST 29 &% 60t 40 m/p E¥=ES FoIgh FollA APA| e AFo] FASIA. TF
promotoerZA] Z-&3tHal QA Ut

7. EE7&E
O =&71&
oFR(I18LEFH) TWA © 22 mg/m’ STEL @ -
0l=(TLV; ACGIH) TWA : 20 mg/m’ STEL * -
TIE 280 2H Y= M=SFY0l LIELIA] = SE0IM 2T
0|=(PEL; OSHA) TWA 1 5 ppm (22 mg/m’) STEL : -
0j=(REL; NIOSH) TWA & - STEL © -
(A1) o-RIE Mm-RIE p-IE TWA : 2.3 ppm (10 mg/r)
FEUU(OEL) TWA : - STEL : -
=2U(DFG) MAK : 1 ppm (4.5 mg/m’) PLC | (1)
A=Z(OEL JSOH) TWA © 5 ppm (22 mg/m’) STEL : -
UL(ACL SMLS/ TWA : 5 ppm STEL : -
TI2FE(ARO|EHE) TWA : 5 ppm (22 ng/m’)  STEL : 10 ppm (45 mg/ma)
* LR LIRS B YR Y MY AAASY TIRUN, Tl U 5O PHEE LETIRYRIEE s

2) RS =SAE: A=QS

8. A2

1) ACGIH. Documentation of the TLV's and BEI's with Other World Wide Occupational Exposure
Values. Cincinnati. 2018.

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

3) ATSDR Toxicological Profile. Available: http://www.atsdr.cdc.gov/ [cited 15 September 2012]
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f712%EE-85

Al

—

(Xylene: 1330-20-7 5)

o-ALd(o-ZAH)(0-xylene), o-tro|HEHlA(o-dimethylbenzene);  1,2-tio|HEHA
(1,2-dimethylbenzene), o-#HEEZFM(o-methyltoluene), 2-HEEFA(2-methyltoluene),
Q& -2 (ortho-xylene), 1,2-AL(1,2-xylene), ALH (xylene), o-AL-E(o-xylol)

2. 22| ghord 47

1330-20-7(mixed), CeHa(CH3),

95-47-6(ortho), o @\
. . Rl gl 7
CAS NO 16 38 3(meta) R d@/

106—42—3(para) .2 dimpfybencane 13-gmslpbenzons 1.4dimailenzena
parkphene

. HOF O LA} R ECHOH Olopy OHK|ZA WOMRO| SHEOH LM (WA %K 1 007-40 ppm)

2 A & 106201 ppm = 434 mg/m’) - H| % 038802(0), 0.8642(m), 0.8611(p)
= = M -2518C0) -4787C(M),1326C(p) - B £ ™ 14441C0), 139.12C(m), 13835C(p)
599 g 37 x 9 o 6.8nmHg(0), 8.3mHg(m), 8.9 mn
Hg(p)

of 3 M 17C0), 25C(m, p) LUTNEH - E g ot A 10%~7.0%

-8 o E 20 =7 %F OEks, COE AHZE § |R7I8MEs Y ==Ch

-7 Bt AR0M B 4 Qlol UDH MRPMIQF MEOHH 20| Li EHSIE AAY s UMDITAQL
e RETIATE BIEEICE

=M : the Merk index

*AUMoE AR Qs © Q2&(ortho-), MEKmeta-), It2Kpara-) 5 37H7| OMdMIS(isomers)Q ZRE0|Ct O

Al
=
O]
M

[ E
HIEfZARIO] Z2E o211 QI ethylbenzenek: 6-15% Y& EHEIOf QlCt

3. wye ¥ 8E

[

S gAl B BeAE, FE, FEA|, OIBASA, R, WY AzGHIA HelE, 2,
Uz, 93, 9=, GHA, ARA SARA Ae

310 | ZEAHUTIT ASMA H3AU QofoIRiE 1Ll



5. g4 % CiAP

s T FE 3FV1E ot EFEANL i E ST S5
o AL BjA ‘3-1 HEZb7]: AWolA o-, m-, p-methylbenzoic acid — o-, m-,
p-methylhippuric acid2 tjAtEo] vjdET. JESHH w7+ =k 3A17F Hkolt.

A7, 7re|Eete](catecholamine)?] g9 G avo] tish A2 A4 .
SEAFANA HE 24X FAF] =& A7|H HEZ AR A= 2,010 ppm, LEEF
o] B-%ol= 3,062 ppmOlA AMgsh= Ak out dEtAARIRl F9-oll= 4,192 ppmoflA =
gttt FE 1,600 ppm w=0] 29 E= 49 B¢ k&SP AR, @550, 7,
_5‘—;-3_?%7]*;5—‘ e Yo7|Al AR 980 ppm2 =] 7Y &% kEchE WE
o] &, B} v ol JSAS 2T EF HFE ASTHe] AR, EAAE0

oy I

E71Z 1,150 ppmBEe FAH TR 40~55Q 5t k&3 et M} 719 E
2 Z4sta ool S/ 690 ppme] HEo] L 7|7t B kE&Shd W@} ot
74t Holth 95% AU 8oL E7]9] ko] wHEs|A 2w Futo] 47|11 A5 AR
gozith. E719) ol A Ak AL AHOR Zuhg EAAIL 1%ol9] o]
3717t $ oW Zhato] 7tAHRl g P

400 ppm 5%

100~ U4l 15°‘W}X] 6~24A17F =23PE BAo] B4 e Hxo
A EO%%’F 1 tﬂrF«P EHOH g0

AT TN HolA FY AZS W oA Aol
7150] Z715t5irk. 941 271(1st trimester)] ol
o] Ok Z7HRlEO foldh S-S ohgitt.
u =2 Holo] HlolA] Fol: 250 EE 500 ng/kg S,
¥ B9 Holw wekagol gloit

1) AA : 700 ppm °149] TAUNL FY AF, Ex FTHH F 3024 602 ¥
%E}wu} A SRS FE, BHY, oA, B, UAAG, B, 4z, AvE
Solth. F3 342 *10F B9, A4, 0
% Qo Ee 49 ol
A4sh, 582 shepel 2 16} 4
itk Bk, A=, g‘a—a— SUz A%E 4 9tk B4 =22 A% 7] $45L Bud o

it



=54

AZARIT, T

O
=

27145 A

__3

B4 -

2) »

B2ESYU SFANAA R

Py
seps il

)

4) H&7H :

. A

=
[e]

el

. AN2E

4%

18, 4t 7] oldel AN/

ok

= doqith

/1\1_

] dAM

E A

No

s

5) UHEHA:

a7l

3

A

HE, o

o] &

ol Z2ARA

=
=

A =

7) "8NH:

8) 7|Et:

q ’ ‘QAU‘I ’ ‘?E’

o
=

wpguo] whelg dozict A

9 Z:,"

d

A

pK
)

1)

o
s

Y

-
—

D(Not Classifiable as to Human Carcinogenicity), ACGIH|A

1
| .

EPAO] A

(3) &I

3(Unclassifiable as to

L
)

A4(Not Classifiable as a Human Carcinogen), IARCO|A]

Carcinogenicity in Humans)

7. EEZE

71&

=
=

1) x

150 ppm

STEL

100 ppm

TWA !

150 ppm

STEL

TWA : 20 ppm
7| N=5Y0| LIELIA Q4= fE0M A

0j=(TLV; ACGIH)

™MGF
oo

=
=

HoEL R

=
0l=(PEL, OSHA)

71z 289

: 100 ppm (435 mg/m’)  STEL :

TWA
TWA !

STEL :

0l=(REL; NIOSH)

100 ppm (442 mg/m’)
LI (2)
STEL :

STEL :
PLC

TWA : 50 ppm (221 mg/m’)

(OEL)

(DFG)
2UE(OEL JSOH)

ol
g4
ol
ok

q

MAK : 50 ppm (220 mg/m’)
TWA 50 ppm (217 mg/n?)

TWA : 50 ppm

Hr

STEL :

U2(ACL 2M=57)
HIZIE(AIRETHR)

100 ppm (440 mg/m’)

STEL :

TWA @ 50 ppm (220 mg/m’)




(2) AETH E2ARGFY 71EL SLEARIFAD ARH, A 25 V. A5 2w gA Fa)
- (AR eEH) AW F HEYuheAr 1.5 g/g crea
u|= (BEL ACGIH, 1999) : 252 & AFH 4 WEvkAimethyl hippuric acid) : 1.5 g/g
creatinine
EA(BAT, 2024): ZHER T AFHsH AW vt methyl hippuric acid) : 1,800
mg/g creatinine
- WHO(1999) : &Y< & AFHT 4¥9 WErkxi(methyl hippuric acid) : 1.4 g/ (
*HH E= DA FAAE SAT S o, AW dAF FEUt HEY =& A 527t
32 olf2 ALIER=
1. FREAR HE = AHS ZrRe
* 2. BT AlRE 3-45F olUof BASHY, ¥Ed Algs UiEd B = Qloh

8. FAEY

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

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

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

4) Fiedler N.L., Organic Solvents and Fuels. In: Rom WN (eds) Environmental and Occupational
Medicine. 4th ed. Lippincott-Raven Pub. Philadelphia. 2006. pp 1102-19
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7|32 E-86

SZZME OE oEH =2
(Chloromethyl methyl ether; 107-30-2)

CMME, HHE]?l ZZ&YEA]-(methane, chloromethoxy-), ZZZHEAIHEHI
(chloromethoxymethane), oH|Z2 SZ24|d WY (ether, chloromethyl methyl), E2&0}0]
He  oJHZ(chlorodimethyl  ether), <1, gu-tho|ZEErtolvd  of8|E(alpha,
alpha-dichlorodimethyl ether), HEAIZZZHH|A(methoxy chloromethane), WEZAHE
3= (methyoxymethyl chloride), W2 ZZZHW¥ oJgZ(methyl chloromethyl ether),
nrZgacolhd  ogEZ(monochlorodimethyl ether), EZLZ=addE HE oH=E
(monochloromethyl methyl ether)

CAS No 107-30-2 . BRI G 22N CHSCIO _o__a
- DO Bl BN 37| 5O2 M| itk ARMQI AT L SAHMKOL ofiA|
85 A % 8051 (1ppm=335mg/m’: 200) - H] 5 1.060C
= = M -1035C Z = M 590C
3195 277 -5 1 Y-
o 3 M -7.8C (THLEN) T oA -
g o E FoiY (8 200
|

S71 b 7| 50| £7/9F HHSUIO] HOALTE WO IES SANRICL QA% U HOAL, EAM G
UNDIERY S QETIAQG FT[F WG], LS O 8 BE OO HUAL0L ESUOIER Lofolof
BA-Z2EHEOIE2S FUOICL BYUG Alofols LRSH WSO HA-S22UYOEIZT 1-8% %R

£[Of QAL

=X the Merk index

4. 72 =E5E 3

- FEARE - 8x] HIEEA, SRbE T 3. Ul olkugeAl 9 38 A Al

-
>4

314 | ZEAHYHLH A

A
n
>
40
|
>+
=
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:|:|
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5. &4 % oA

« &5 WAL HiA R R L e gF HS, Bl g8 &4

.

HASZ 2 EH 2(bisCME)ZA9] E&Eo] gl 4% SE2YEH g 2(CMME)l| ARt
= AAo|rt,

oA o] &l 34 =& *] A FFE 4ot Fo] ofzy &dy} 23t A7a

Aok WaBE 34 LAk HeE 28 0 A ABAAE Qoqch FRedHHald
2o} wageadolgad] Jsd 2A=E WHVIAT 37] B NRSEY Fht B
wet 1 Hwst e,

(2) WY AT

¥4 =% A 7130] 4a &ol Aol WY, SEZ L AFLst dofutt,
(3) ey

g2z vadg o A3
g2 Wgdd og 2o

22 A o] ol WASH=l, A= AlZeto] Eottt.
= v AZ22Y " ofg|Z(bis-chloromethyl ether)9]
. U8 SEEYEYEHEMAZEEYHH 20

werasel gehA FEauY) g
Q2 A)E AF | FolFAbotA 40| |-50] dHAysitt. AF 9 u]l"j_ o] B2 S o]ojA] "ol =X
AL vrEH uio] 5353 o4Fo] wol TR, *”-401] A7 HEF wgo] okt
Al A HQte] T THsAdo] oIt -1Ttol i sf ‘Q%* =4z 944, (ARC: 1,

MAK : 1, NIOSH : X, NTP : K, ACGIH : AZ, OSHA : X, EPA : A).

S22 EH) TWA : - STEL : -
O]2(TLV: ACGIH) TWA** - STEL : -
0]2(PEL: OSHA) TWA : - STEL : -
0]2(REL: NIOSH) TWA : - STEL : -
SEUAL(OEL) TWA : - STEL : -
=Ql(DFG) MAK @ - PLC : -
2U=(OEL: JSOH) TWA : - STEL : -
U(ACL ZHE5/M) TWA : - STEL : -
TIZE(ARIEHHE) TWA : - STEL : -
* } Lf2 |.|:s:| h—_§7|—75—9| E@ @E al I:IFOH\-I /\H/\IE/\-I ]1|u7w 7|E ﬂm lgg| @EE igﬂ—’j—%‘ﬂﬁ% ’SEHE,*LIE}.

o wiotg ] 12010 0IZOINO] TLV: ACGIH TWA %OHIr| 242, S7Hlopi BLIEojorot AOIR bisCME
R L ERN )

oo
o
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2) Besd =SAE : A= gls

8. ¥ig#

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

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

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

4) Fiedler N.L., Organic Solvents and Fuels. In: Rom WN (eds) Environmental and Occupational
Medicine. 4th ed. Lippincott-Raven Pub. Philadelphia. 2006. p 1117
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RIIYE-87

SEZHI7
(chlorobenzene: 108-90-7)

Hd dsl=(phenyl chloride), Xix-ZZ2HlA(monochlorobenzene), cp 27, i.p.carrier t 40,
mcb, HIEZAl sp(tetrosin sp), ErZFZZHZE(monochlorobenzol), #lA HSHE(benzene
chloride), #1Al, Z =22 (benzene, chloro)

Cl

- CAS No 108-90-7 - AR S22 CeHsCl

- DQE LA RAE LA QO PO o OHA| Of2Cot THe WAH(LHAIS| Al 1 021 ppm)
4

,,,,, B OOAE #1256 (1 ppm = 461 mg/m’) - H| 1107 (20TCofn)

oA

,,,,,,,,, L L M -452C E & ® 1317C

,,,,, Lz 7w g 39 3 71 ¥ 12 mHg(25C)

""""" 9B T 292C(UHE), 638T (ML) g

-8 8 & 20 o =ECK005g/100m, 200) 2RRUE, YT HIH 5 Q7|8Mojl= T =LCt

20| LI FJYOH} ALY oz et
= |
2

O=ME O STt

=X the Merk index

¥, aniline, DDT, diphenyl oxide, diisocyanates, nitrochlorobenzene®] AAkA|of 5}3}

Z7HE; FRIE, ZEEYE 3, Edto] I8y 84 dAGA|(heat transfer medium)©l|A]
AHE-.

4, 2 LEL|E

I.

™
o o

A& Hphenol), oFdd, DDT Al 574, M4 A4 &4, =FolEd

RS
o
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SEX
of ZA sy, Lugu xAFEANA 7P wol

« Wi 9 ¥EGY] ) Ao g HidEN FE o8ttt sEAHA T 32%= 244170
A0 F vldHE} AW F YARMERZE 4-cholorophenylmercapturic acid, chlorophenols,
chlorocatechol, madelic acid, Z12]al 4-chlorocatechol°o] &AW Fo|A AEHTt A
NAN= 2¥ F HAMFEZ A madelic acid®} 4-chlorocatechole] 2Ju] QA AEHoh

incoordination,
o] 2F E0171d,
3F B9 o TAIZHA

)
I E5 A S0 BEEUL, W = Ao o] F wie}

g

(3) ¥4
ACGIHOIA+= A3(Animal Carcinogen), EPA°YIAl+= D(Not Classifiable as to Human

Carcinogenicity
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7. L ENZE

D x=E871%
Ot(18LFS) TWA 10 ppm STEL @ 20 ppm
0IZ(TLV: ACGIH) TWA : 10 ppm STEL : -
TIE el ZH el BRpE YOILIA| ¢f2 HEol £FEOIM A
0|=(PEL OSHA) TWA 75 ppm (350 mg/m) STEL © -
0l=(REL; NIOSH) TWA @ - STEL * -
FHAL(OEL) TWA : 5 ppm (23 mg/m’) STEL : 15 ppm (70 mg/m®)
=U(DFG) MAK : 5 ppm (23 mg/m’) PLC 11 (2)
U=(OEL JSOH) TWA : 10 ppm (46 mg/r?) STEL : -
UR(ACL S5/ TWA : 10 ppm STEL : -
TIZIE(AFR|EHE) TWA 5 ppm (23 mg/m’) STEL : 15 ppm (70 mg/m’)
* 7t

|_|-E|-HE:I i§7|—§9| _E_tsd @E ol l:IFOH\-I' /\H/\|%/(\5|’ ]1|_lfl_‘lrmy 7|E TRE %9| gEE i%ﬂ—’._ﬁ’gﬂlﬂé ’é.*I_’HfEJLIEf.

J

(2) BEH =SANEGEY 7182 FEARHRD A7, A 75 V. S e3AdA 2A)

-T2 eTH) AW F F ZEEJHEE 150 mg/g crea

-u=(BEL ACGIH, 2006) @ Zdszt ot & AQgFe & AHFH 28 Y
4-chlorocatechol &% : 100 mg/g creatinine
ZAF7E o9 I AAEE T A3 AW W p-chlorophenol 5% : 20 mg/g creatinine

- =4 (BAT; 1999) : 245w & AF 3 AW 9] 4-chlorocatechol FHTHENS) : 80 mg/g

creatinine

8. HuIEW

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

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

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

4) Bascom R., Upper Airway Disorder. In: Rom WN (eds) Environmental and Occupational Medicine.
4th ed. Lippincott-Raven Pub. Philadelphia. 2006. pp 587-90
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7|32 E-88

H| 2| TS
(Turpentine oil: 8006-64-2)

7, HH" 2 A(turpentine, oil), ¥ HHH, FFH(oil of turpentine, rectified), 2
El(oil of turpentine), % E|HE(spirits of turpentine), EJHE 2 U(turpentine oil),
g e, AFH(turpentine oil, rectified), X% E#HE(gum spirits of turpentine

(grumbacher), 115 EHE(gum turpentine (parks corp.)

- CAS No 8006-64-2 - B SRR CooHie e

B

- BY S M B LA AHO| 2] Mol SR TRIE HATE HHEE(HA AL 100 ppm)

2 A 2 136°CHZ 1ppm=556mo/m) - H| 5 0860~0.875 "(15C, 2=1)
L L M -60--50C (1712} % £ ¥ 150~180C P(171%)
3 Y E 47(27=0) 3 71 ¥ 5mHg (250)
of B ™ 32.2~461T(LUHNEH) % oA ot 08% - AT 6% (RUH)
2 O L& 20|= ZoHgA o LTL o2 SRRLE, WA OHECH
- 7] Ef o 2OFYOID S0 AR THATIH Ho| Lip EUOI) QY Ofs UNDIER 1He Q=7iA0)

717 LYorct,

£/ : °the Merk index, "ACGIH, “HSDB

T

o
[m
S
Y
e
m>~
o

- AU, S, FAAEY, dE, g2, b AA =

H7), sotEd Az, A%

I
oo
H
oo
)
é‘-‘f.
[-'O
fm
1ol

%, 24 BNEAT, HAE FNTH, P4, AnAFATAH. dleq, AUz, 1

=S¥

84, B2 5o Al ALgH,

’



AR

1
=

Ado7|7|=

o
=

St Had &

=]

[e)

=

-
A i A27A] A= Al

oA
=T

quRe SO

ol %

=
= ST A= )

Stel

S}

J

A
ps

ST AT, 9
Fotof

=]

E_‘B—].ofl (o)

[¢)

L=
t}. ¢-Pinene< J&

T

hE4

« A} cytochrome-4500] 2|3

)

N

AojA AA| 2

ol
ol

N, A, )

7]X 1,

S+

o §YAL 39 o

o AHAANA S FIA R, Pk,

o

o

T BE 79, FE, g2t A e

I

o] o]—

|

o

H

o

__O_H_

Mo

ol

<

of
Hlo

Njo
Ak

147F 5%

SEEX

1

) B

el

=]

X

o] Wt}
ot F<9] LC50

AlolH, isIof

—L

=

e Ao

=

s3e o7y Algol wetbA

3}

3|
S

=2

=13

sEAYNAE
3,590 ppmeolal, 6A17F &<t 2,150 ppmolth. #E

Sk

o] 47111, 150~180%0] uiu]7} 71}, oH

=
540~720 ppm &%X°] 2~3A17F &0t HYx}

e+ 73

g3}

X
B
Ho

1,440 ppmolA 30~60% =E=H

nr

=
=

M= Lol

50
il

| 321

F

F71et

ofm]

| S

1

=2

25 x| okt (ACGIH A4.)

of|A]

77}

| &t

LY
=

A
<)

1=
FL

=, Hes+5s

, ¥
 =EToAe e

|

=]
g

2l

|

(2) WA 54

(3) T

g



7. L ENZE

D x=E871%

OB SR) TWA @ 20 ppm STEL : -

0j2(TLV: ACGIH) TWA : 20 ppm STEL : -

NEAE ZH Y71 RS F/Y00 LIEILIA Q¢ 7T & Al 2F7I5 oly2 Ynloks £E0IM 27
0]2(PEL: OSHA) TWA @ 100 ppm (560 mg/m’)  STEL : -

0]2(REL: NIOSH) TWA @ 100 ppm (560 mg/m’)  STEL : -

SEUHH(OEL) TWA : - STEL : -

=(DFG) MAK 5 ppm (28 mg/ ) PLC 1l (2)

UR(OEL: JSOH) TWA @ 50 ppm (280 mg/m’) ~ STEL : -

UR(ACL P57 TWA : - STEL : -

DRI (AR R HE) TWA @ 25 ppm (140 mg/m’)  STEL : 50 ppm (280 mg/ )

U LREME LETIRO 28R S Y NS, TR, TIE N 52 BEE REVIEEEIRS YUHIELICE

2 REFA =2AE: A= e

8. Muoy

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

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

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

4) Bascom R., Upper Airway Disorder. In: Rom WN (eds) Environmental and Occupational Medicine.
4th ed. Lippincott-Raven Pub. Philadelphia. 2006. pp 583-609.
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7|32 E-89

1,1,2,2-HIE22 22 0j|El
(1,1,2,2-Tetrachloroethane: 79-34-5)

Atastotqgdd, 1,1,2,.2-HEZEZZ2HQI(1,1,2,2-HEHZZ 2% ,1,1,2,2-tetrachloro
ethane, 1,1,2,2-TCA), s-HEZZZZ|E(s-tetrachloroethane), °oMNEd HEZIASH=
(acetylene tetrachloride), QA F+%- HEHZZZeH(sym-tetrachloroethane), 1,1-tZ2=2
- 2,2-9Z2=2ofek(1,1- dichloro- 2,2-dichloroethane), ©l&, 1,1,2,2-HEZHZZZ
-(ethane, 1,1,2,2-tetrachloro-), HEZHZZ=Z9E  (tetrachloroethane), HAFZ
symmertical HIEZFZZ&20f&t (symmetrical tetrachloroethane), AM2AEY, cellon), H-2E

(A&, bonoform)

i

N
o
']
a
¢
a3

>

o2
Cl [#4]
- CAS No 79-34-5 SR 9 234 CoHyCly <
Cl Cl
Cmor gy 7Y EE EEMOI SR 2R oM 32RES LR UAUD LU WM (MM o
1.5 ppm)
2 A ¥ 16786 (1 ppm = 69 mg/m’) - H| z 1586 (250)
= L ™ 44T B = ™ 1465T1T71Y
z 7 % £ 58 z 71 ¢ 08 kPa(250)
o B M () E dt 3k H 27| & 43%~46%(vol %)
2 & © 20| & =A] QH=Ch 029 g/100 ml (2, 200C). 4l HEFS O£k, O|YTIEIA  AKY
° JIELY 22R2LE DMF St & AdQICt
-7 B} 24-dinitrolphenyl isulfide, 2RPIA - LE(RERS), LIEE(ALIZ) 52t BHOIH HHEOHC} Hof
YO Q%O 2T S HEDICE

M 1 *the Merk index, "ACGIH, “HSDB

Ed2a2o|QA(TCE) AZPHNA TCE AZ 24 % 2740l 47
F074 2424 A8E 43A, QBAFAA@E ML 4 A4 o] of]
Bt FUSIRDNAE A8 Hct

iR
o

QIRE | 323



5 5718 O AUu97%)7F S5EM F9] gl i, HE FAE &
Hohar dEA QU

o hAF: 1,12, 2-HEGZEZeS] A W diAte]l gt A= §lth
Cyp450 (cytochrome P-450)°] #odsto] 1,1-dichloroactyl chlor1de-§ FAJslal
dichloroacetic acid®} protein- bound dichloroacetyl adductsE @43}t F=4F
o A+ trichloroethanol, trichloroacetic acid, dichloroacetic acid2 tAFATH

« Hjd 9 w7 : glyoxylic acid, oxalic acid® THA] EdfEo] wjdEct FAEAL}
mousef A& F FoITFS] 80%7t thAFE O] 48-72417F Qo wiEH T} B WFAIZ Foid
FE2 39 T 78%7F HiAEA e F 16%7F Aol ZrEsttt. JAAAFNA= dd &5
oA &olufil 97% 1,1,2,2-TCAY] 97%7F &5 =i UHA| v A=A 911 Td=
HiSE Tk AW HEE-2 0.015%/minol Atk QUAl W thAtel et F A A= oFF

n&
JZi
re
-
2
>

I} A2 82 285-6000 ng/kg = zﬂ‘zit}. AT

LD50= F AgofA 319 mg/kg, 7} AFolA 700 mg/kg, TH LD50= E7]9] 3% 6300 mg/kg
olitt. T&71E 53 AgolA HENA] L 1000 ppmOlA XEH %Ekolﬂ} H Q)
(2) T AFFY»

2) 45U A Aol A9 B¢ 9HERt 371 &3 1000-4000 ppm FEO] =EEH A
TE . el A dAsE o] HofAls HH (], dsat aop2

H

q
ool ATAoR B, o)A tAEE SHetR AT W REEE 49 1 BA0] $7t
=t

3) AW : MYHOR BY Eb WREney F4u 9ol ARy, 48gE, A, AFdL
s, A, dopast, A, 914 5go] A1 TE, 8715, 9B 59 FA

324 | ZENHYTCH ARAIY M3 [OHANE HETIOM

- =2 =]



@) TH

[IARCOlA+= 2B (possibly carcinogenic to humans), ACGIHO|A+= A3 (animal

carcinogen)® £&35}11 Qith.

7. EEZE

O =&71&
(2 8EER) TWA 1 ppm STEL : -
D|IZ(TLV: ACGIH) TWA : 0.1 ppm STEL © -
0l=(PEL; OSHA) TWA 5 ppm (35 mg/m’) STEL @ -
0I2(REL: NIOSH) TWA : 1 ppm (7 mg/m) STEL : -
FHAUOEL) - STEL @ -
=2U(DFG) MAK & 2 ppm (14 mg/r) PLC : 1l (2)
U=(OEL: JSOH) TWA 1 ppm (6.9 ng/m’) STEL @ -
YE(ACL Y=578) TWA : 1 ppm STEL : -
HIRIE(AIRIEHR) TWA © 1 ppm (7 mg/nt) STEL : 3 ppm (21 mg/m’)

U LR BETIR F

ret
od
HT
Pi=t
o
I¢)
b
=
>
Jn
2
A

UM Tl WY 52 BEE RETIEEEIRS YOI

E

2) BENH =X : A= A&

8. 12

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

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

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

4) Fiedler N.L., Organic Solvents and Fuels. In: Rom WN (eds) Environmental and Occupational
Medicine. 4th ed. Lippincott-Raven Pub. Philadelphia. 2006. p 1114-5.
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R7=EE-90

E| ECIOIo|E2 R E
(Tetrahydrofuran: 109-99-9)

THF, 1,4-°ZA5EH(1,4-epoxybutane), HEZHEH AtSHE(tetramethylene oxide), 2A}
AtolZ2H e (oxacyclopentane), AC|EZEHEHEd Atd=(cyclotetramethylene oxide),
Het du dep-AtskE(butane, alpha, delta-oxide), ¥t (furanidine), &3 oxolane)

1T O
- CAS No 109-99-9 . B BN CHeO (")
- EOF Ol LAY OWE EL OffE|2 BIRTE LA LIS RSO ol (A oAl 2~7.4 ppm)
2 A ® 7217 (1 ppm = 295 ng/m) - H 5 08892° (200)
L b ™ -1085C - B B M 66C* (250)
371 %Y & 25 (3= 3 71 ¢ 145 mHg (200)
ol B M -145C° (LHIYE) - E & ok A 2%~11.8%(vol %)°
g i = E UIZ OEHZS EHRAH gMQE A AlQICE
<71 Bt Z7| BOIM LEOl TE ROl MYOHH ZebY aMibEo] AWgkof Botofl BOHE|0] QL 8719
OFHE & Uf BHSIOR X2 Al RO|E QOH| HATH M= QUARIIEIY TS QET(AQL Z7[7} HIAHGH |

M 1 *the Merk index, "ACGIH, “HSDB

-H3E D A 9 AT HFARES] PVO)R] EAl, =7F, HIE, J3 52 AR A

-&&: 27k HRIE, 44 59 Az

- FAFAYT: 829 HFEA, PVC 5 AZTAFAE oA 7Hgote 34 JAFAE AL
St= 374, 271 43 HRAE AR 9 AR 34 tetraethyl lead AR 34 A= 715 54

of FEt. Fd HEISOIE2/IHTHRY 25-40%< 271E
nEE S ke *c}o?}ﬂ 571 & &% 150 ppmed HA =
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T °F 0-6%7F EE &35
oAb B AFNE AFEES
metabolitegt= AT7F U
AL El= Ao 2 AFEAT

« A @ AESH] Y= = 32

%—’F—% Fo=z FHsAr.
1t dAtolAl GHB(#HF Slo]ESA] FEE ofA|=)7}
. =AY A= THFS 7t cytochrome P4500] 2]5fiA]

Lgﬁ
E
@

ot

M

= A F/dolth Asko EHUZ o 1+ X9
2 S4= Edth kad A9 AR 7t RAHGAIA 7Y fatty
LEEUAY A2 A Ao R o Ao =

371% THF &%= 47-259 ppm(XL | 229 55)0I31L olF9 A2 287 ASSH, oA"ES,
T892 o]t} 400-800 ppm FE9] IETo] TAZE LEE LE2AA A immunoglobin-A
A dte] syt HalE A= ek Iy § ol e EHA oA AR 3718 e5std

Fds J=
3,000 ppm &%=2 F7]9] ?3‘}—‘:—% 8/\]7W 2001 EO} ra /\] 7 AT A2 5@01 SN o]—I:]-'
T A7l Higt &4 F5)71% st ofutk o] FFF2 o] o A EeE Hed A
oz yZHk MNE shFo 6ATHY 12¢ B 200~400 ppm FEO] =& AHES W, 2
ol Fazo] UEhtA| ettt 29 AFAxo] o5t THF= HRE A=5HA &l o RAAs
YOo7AE A= ZAoE FHA Ut

(3) &I

[IARC : 2B, ACGIH : A3

7. =ENZE

O =271F

otx(18LEE TWA : 50 ppm STEL : 100 ppm

01Z(TLV: ACGIH) TWA : 50 ppm STEL : 100 ppm

TIE 8Ol ZH g7 BT A= BY YN, TMESl REFAS BN, SFNEH Y2 YT 2 s 2F
OF A STELiZ LIRAI=D ME=HEE LAOH| oot 2702 47 IIRS Eéfo‘i TEYE E40ER
I8 (skin) A7,

Ol=(PEL: OSHA) TWA : 200 ppm (590 mg/m’)  STEL @ -

0j=(REL; NIOSH) TWA 200 ppm (590 mg/m’)  STEL : 250 ppm (735 mg/m")

oo
o
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FETH(OELD) TWA : 50 ppm (120 mg/m’)  STEL : 100 ppm (300 mg/mf)
=2(DFG) MAK : 20 ppm (60 mg/m’) PLC : 1 (2)

U=(OEL JSOH) TWA : 50 ppm (148 mg/ m*) STEL : -

UZ(ACL ¥L=57) TWA : 50 ppm STEL : -

HZFE(NRIETR) TWA : 50 ppm (150 mg/m’)  STEL : 100 ppm (300 mg/mf)
* U LR LE7IR0| 2% YR U WOy WAS TIRUN 7T WA 50| Hee LE7IZGRHE MIHIRILICE

() BBHY =BAE

u]Z(ACGIH, BEL, 2008) : AAZE A] A £ THF: 2 mg/l

8. 12

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

2) Toxnet HSDB available: http://toxnet.nlm.nih.gov [cited 15 September 2012]
3) ATSDR Toxicological Profile. Available: http://www.atsdr.cdc.gov/ [cited 15 September 2012]
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RII=EE-91

gz

(Toluene: 108-88-3)

1. 5299

WDl A (methylbenzene), 1-HEWA(1-methylbenzene), MEWZE(methylbenzol), =gt
Al

(phenylmethane), EF&(toluol), W2 WA (methyl benzene)

B | =2
Hy
. CAS No 108-88-3 . B G ABA CoHsCHs é
- D S HA M SO S oA ROl 2E0 HAH(EM AL 2.5 ppm)
8 A # 921423(1 ppm =377 mg/m’) - H| Z 0.86672(200)
£ = M 9500 LB £ M 1106C
37 % = 33(37=1) 5z 71 4 22mmHg (20), 59.3 mHg (40C)
of 3t M 44T (UMMEL) E 2ot H F7 5 1.27%~7.0%(vol %)
g o & 2o T 9t =ECH0515g/100m, 20C). |7I8Moll= 7t AQIC

- 7] B Qlokgo] nje 2 oA,

=M ¢ the Merk index

-UAY PIFAR, T, £A A4 fUIERMEGE, oKE) ARdA
-8% IR, ER, A BA f71ERECE, oE), AR/AE 59 §EE AR
= A% AF FHoNA BAENoY, ZHols AF FA BN FAAEY S
A9 high flash aromatic naphta AE0 =2 ZEgE|o] Qic}. o]Hlo| n-heptaned 12 A &|5}o]
A& St FrIsRtES] EESEgolA HAET, HHidAT|dE A 2= o] T
EFAZ 3}, a5, HRIE, Aok A 5 EopollA FRIfISHA AREE=H, AltK(thinner), Y=,
T, 9Em, 224 5o A B YRR ARH
2, A, HRIE 59 AR o]&d & oy} ¥,
=549, 987, FF, AP 22 e AR AMEHe
7184 59 steltt. wEba &4 Fa 3EERIE, =7t
5); FEd AR IR AFRAR, AE/Fol Y A

it

29 o] 2Alohlo]E, EPUER
AAROIA T del AgEE
9, 9=, WUAE AAR, 4EA

L ol

371 A& FHF T M =&

ot
N

iR
o
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4, 322 LEL|E 27

- FAEAEE  BEe] FHE Fh, AR R, Wi, 34, 55, 33 34, AF 59 34

s T4 FE SEE O T 9F 20% e HE HA| g2 AR 57] Fo8 HiEH
A AL 7 AES] FRole HREE S AL B 1194 olfE AT F5k
7hsetel, 625 ng/kg] EFME A+ HFHT T AFGE AHZE Ead € Qo

o AL YAl 80%+= microsomal mixed function oxidase system©] 93] benzoyl
alcohol® %1l alcohol dehydrogenase ¥ aldehyde dehydrogenase system® &J3f| A5}
HARE AXA QEAIGFAte] HH FEj4lat Addste] whiAkhippuric acid) 22 # Hot.

« B A HEE T4l AW SO R HjdEY, dRE QEE-AHE(o-cresol) &2 HIXY
=53 EU0o|=(benzoyl glucuronide) 52 FEHE A¥ FOE HHEH. o] wFof] 709
2¥ 5 HAHEE F othkdlo] O LESARE ARREHO oy Fds REE-FYHE
(o-cresol)o] M2 =ESAEZE AFREH7|E St}

5
() WY AR

oX,

o

Y

£ oz
olN
>,
ZJ-‘
ol

rd

w74 & ol9ol|x Ao s kEd AFoA A2, AZEES, Al Ak
5Ol A dgEE0A A v =& A 7IAH =l 7o FolE ¢

il
e,
lo
L
i

1) UEH : ST v AskollA w43t S48 715 Astel EATH

S
7S ZAet 398 AAESCl 2EEO e UEE el AdEEE VAE
At 100 ppm(E4Aez AREAE A =27|E X))o E2HUS W S
S717F EGAL LAY 7|29 Wl &5, 39 7|k A, S5E =4 SOl THAA
O kEd IRANAA =EHA &2 dixTol vls) A5 HAl %2 F+E ekt
=54 7191 F42® =2HAUS o A4S 9Tl tigt dFolM = £H%Y 5
AAA EE7152 Aot 7 FEHA AR HuEl. @2AFA 9] Fofie B}
ou ol A& EFA S0 e 2T 4 F2 EeEd ot Aos AZEHY.
A7 EFAE ESHRES Wl A Folrt dojuAIRt tiFEe] - 7 Aol



2) BEMH : EFAL 27|= 571 A=Atk A 71 Z2W Y 371E FdE ©@skeart
Ak, 713A] F™ol o5 &7]-g4t 7] 3ol (ventilation-perfusion dysfunction)7}
dojutal, s AASHH, AAEH AU AlSo] o, 2= o84 tiF4ol
ojuHA "ot =59 A=7t S7HdrE SERALE AP o|& & Utk 94]o] gl

0]

3)

N, g
" [
(i ri
( ml.m
i
5
flo
N
4
i
e
rEl
1o
=i
oX,
(LU=}
:

, K
=2,
Hu)
<
o>,
rl
U\l
T
ox,
1o
18
1t

o AL
i
rr
pou)
b

oX, ]
oZ, oZi-:L ..

ooy o 02
g
>

olN
o

4)

ng
~
X

ooz o M
3@ N e
LU oo

Ko

r

>

o[\

S

N,

my 12

flo

iz -

=

=2

1o

ot

to

of

o

sk

5)

H

k=
4r Ar
o
o
ne
lo
()
L

6)

H

5% 300 ppmFH AZEH Aot

o T
golt. B2l Y ko] SR Wi B %3t 5 2T &4, b

1T g [Ar

ooy

o

7) 7IE: TgAR1 A FEARECNAIA WA AlS
A5, Atk S0 EiEloy ot I 7t
EF4 iAoM) 7= f714F #ARES] £4
A AsE do7l= AoE AZEI )
=50 ko] & "REAC e AR vFo] E8AES0NAl ol 27100 Aol I¥=
NA e Aoz AZHEn. B FAANAA FEAdo] Higdl Qo HdHos EF
TEASNAME t=gol BEEA LAY ofF mm|Rl Aos e

d EFQA FEAEONAA Hojutel Zo] 7S Hopddo] 447t 2 vA= AL

g 9l § 2EEe] BAIE E8et A5 Hoks A oA T CR LeEE o &%

Al SASH Fo4y Jodsol, AEAA, FALHI AK Y o), Rt A

< UEhdth 2449 Al Ay AbSol o3t At AlAdo} Abgo] HuE it Tyt o] et

Aoe FFZ0IY HE F718A &3 S50 7] dEel Mol FHE [itth

(3) TAA

ol Ny

rQ i oN o

[ARCO A+ 3(Unclassifiable as to Carcinogenicity in Humans), ACGIHO|A+= A4, EPA
oA+ D(Not Classifiable as to Human Carcinogenicity)
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7. L ENZE

D x=E871%

=(18EEF) TWA : 50 ppm STEL : 150 ppm

OIF(TLV: ACGIH) TWA @ 20 ppm STEL : -

71 g0l ZH Tl BN LIEES Q= 8- Aok R4 52 HNIoks 2E0IM AT

0|=(PEL; OSHA) ngng ZOBOOppppnT STEL : 500 ppm (102)
0|=(REL: NIOSH) TWA @ 100 ppm (375 mg/m’)  STEL : 150 ppm (560 mg/m’)
FEUU(OEL) TWA : 50 ppm (192 mg/m*) ~ STEL : 100 ppm (384 mg/m’)
ZUDFG) MAK : 50 ppm (190 mg/r?) PLC : 1l (2)

U=(OEL; JSOH) TWA : 50 ppm (188 mg/n?)  STEL : -

UR(ACL L5 TWA : 20 ppm STEL : -

H2E(AR[EHS) TWA @ 25 ppm (81 mg/m’) STEL : 100 ppm (380 mg/rm)

U LERE RETIRC B U8R G LS, AANEY TR, TIE WY 52l HEE REVIREEIRS YOHRLCE

(2) BENY ESARGY 7|2 FEARG ARA, AE 25 NV, RESH 2ARAA FY)
- I EEFH): AW F o-IFY = 0.8 mg/g crea

- W[={BEL; ACGIH, 2018): <752] wpA|gt i 2319 Jude] 70 &5 : 0.02 mg/{
AR AT P 2 F EFA : 0.03 mg/ L
AR A% QAT &9 F LELA-IHSOESF) 1 0.3 mg/g crea.
- £YU(BAT; DFG, 2017): ZAESE AT AT AW 39 =50 : 600 wg/L
AASE AT AT 49 175 ug/L
AASE AT AT 49 -AHECEAF) 1 1.5 ng/

=

A

o 4o1v

=
2
=

ofN ofN
B o=

8. HiIEH

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

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

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

4) Fiedler N.L., Organic Solvents and Fuels. In: Rom WN (eds) Environmental and Occupational
Medicine. 4th ed. Lippincott-Raven Pub. Philadelphia. 2006. p 1103

5) Camara-Lemarroy CR, Rodrigueuz-Gutierrez R, Monreal-Robles R et al. Acute toluene
intoxication-clinical presentatio, management and prognosis: a prospective observational study.
BMC Emerg Med. 2015; 15: 19
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RIYE-92

ll-2,4-C|O| 2 A|OLH|O| E

(Toluene 2,4-diisocyanate: 584-84-9 §5)

1. 899
EF91-2,4-t}o|ololo] AALO|RFAHE- QM -2, 4-T]oFo] AA|QFA)  (toluene-2,4 -diisocyanate)
2,4-t]ofo| AARME-1-HEHIAN(2,4-diisocyanto-1-methylbenzene), OFo]AAIQHAL  4-HE

-m-H2d of|A¥(isocyanic acid, 4-methyl -m-phenylene ester), 4-#HE-Hdd ofo|AA]

OFAFA(4-methyl-phenylene isocyanate), 2,4-T]ofo]AAloP}EERIN(2,4-diisocyanatotoluene),
2,4-TDI, 2,4-E5<l t]olo]AA|Q A (2,4-toluene diisocyanate), 2,4-Ed@ t]olo]AA|QLAL
H(2,4-tolylene diisocyanate), m-=dd t|o}o] &AM (m-tolylene diisocyanate), EZd
2,4-t]olo] A A QA (tolylene 2,4-diisocyanate), 2,4-EFdltjolo] A A QALY
(2,4-toluenediisocyanate), TDI

2, 22|99 HE

N
CH3CgH3(NCO <l
- CAS No 584-84-9 . HApA gl 27l 3CeH;(NCO) ©/ ©
2 N
o=°
SINHO| OHM|ZA FE A= At WAMTE QICE AlTiEl= T Fol= 24-TDI7t 100%,
ot g gy | 507 65% 501 Gl O M| T GIZH|, 3UBOE MEORs Ol 95%= 80% 2U
© * BT 2ot24-isomer 80%8t 2,6-isomer 20%2| 20| PR S| ALRE). (LHAHR| A
1 0.17-3.2 ppm)
82 A Z 17416% (1ppm=724mg/m:200) @ - H] Z 12244T* (80 : 20 2o2)
= £ ™ 195-21.5C (100%) Z = M 251C%(80: 20 TUE)
5712 E 60 z 71 ¢ 0025 mHg (200)
o ¥ W o132C Toaoobq -
g8 o & =4 QS (L Hg2 2Uoi)
71 Eb OIMIE, O OMMIEIOIE, EFU S0z =3. 04 ppm OIYIME LEF Aol HHITHZIO]
LIS AL 2 S

=/ 1 2the Merk index, PACGIH, ‘HSDB

SEge s EeQdE Sokal ARAGY, BUSUT A8 Ay
T AR, o], ABR 59 EW 244 2L PR ol §Hu, WAA, A, YA
fl=tE | 333



k. TDIC9 717 712 A9 ;(]_:Lg}oq @’—‘41—]' _n_}\}?_ =15 907
lc%ﬂtﬁ 7R e Zuiel WA, 35hA HE, HEE EE S9 9oz & %E}
=AM B F, BT, ]HO}ﬂl(gumea pigs)® 4A17F LC502 9.7, 11.0, 13.9 ppm
old, TEEL HEZY HE8E =t 7|Yotg 1E 6A17Hs9t 0.18-0.5 ppm X9 =&
AREY, 2557 dRle s %.ﬁ\_rs-mt‘r A75 BBES 0.1 ppm BEE 5150] GAZH, 43U
SAFER F AZE de Holl d5ade] REHAL, FolMe 44t wheE BRI

(2) u]—k] 71 } 1:2), 4)

1) AEA DI B4 EE WO w2 Fo] EHF 4

37 (euphoria), AZ(ataxia) &2 FH4

EH Beole W 75, 7199 Ao, "S- S4°] Ao, Askol T k=9
Gl e Teid vk gl

2) SEIA: TDI % 224l 5~10%el4 A4 A4l WAk Ao AeA o
THAAE S AN 224, 7SR 224, PVIAIR 3L =T, 9AH Alx
TA TR u457] AZZA GG AR, 249z ARZTA 122} SojA TDIo 9sh

O =3

Nl OO('

=

O o v
AAA HAlo] H1E v} itk TDI = 24 A=A v APA Al v 557 =gyt
4 Iy {3 % FelH ot EEA B4 E4HAZ(toxic thrombocytopenia)S

Sdrsict= H a7 ok

A% =3 A4, g71E 7oA A=, 2™ A=) o)

L 2 , I, 5%, AE 73R g 4
= o Yyehdtt ¢ 2 5%(0.5 ppm

7|, ol 7|1#AYS 4 7|HA|FZ(bronchospasm)¥t HHE0]

JEV]E otH, ol lr:%%% T 3~TLA FAgol A&



A &EE= 49 vRSA 7|23 S35 (reactive airway dysfunction syndrome)o] HAsH &
ATt 0.02 ppm ©°J5te] A W= Ao F=E AV He AL =F7Y #E
(sensitization)22A4], ol Y WA F/HLESt =28 AFFA EFAHLE J4o] AIRtE o
of7t &S (nocturnal dyspnea)®+ okt 7]&(nocturnal cough)C.2 AJ&slo] HH HAA
Z1BAd o E A Wes SAE BEY. =5 T T4 TATA Y AIZRE 671EolA 200]do]
Ae| 1 A Hol= Aol A AAHA 4 HARES SAIE EY Sk 1A, At A8=
AX XS4 (status asthmaticus)® LAY = ot TDIO tist WAL #Aof ofEx|L;
=7 ¥y 5ol wek o7t A ¢ 4 sEold kEHW FEE 4AE 4 Ak

9 1 71" HE7F #ofsh= AR Ho
AT TDI 4 73’51% o2 Al Bls o $7F $A| i HASA o] B A&GE= A= ot

27] 2] ﬂ—o] UH

4>

—{o
‘ifi,
ko

(3) &I

[ARC : 2B, NIOSH : X, NTP : R, ACGIH : A3

7. = E7E

1) x=271%
P=(28=ER) TWA : 0.005 ppm STEL : 0.02 ppm
DI2(TLV: ACGIH) TWA : 0001 ppm STEL : 0,005 ppm
7|7 Aol ZH 1 7|0 CHYE AR2S A|ADISID LIS UOTA| OFS MEO| 52 AL
O]2(PEL OSHA) Ceiling : 002 ppm (0.14 mg/m) STEL @ -
O]=(REL: NIOSH) TWA @ - STEL : -
FEAL(OEL) TWA @ - STEL : -
£(DFG) MAK : 000Tppm (0.007 mg/m’) — PLC & | (1)
2U=(OEL JSOH) TWA : - STEL : -
UR(ACL Y5/ TWA : - STEL : -
TZIE(AMRIEHE TWA @ - STEL : -
YU LRRE 27ROl BY B O wekg NS TIRLN, TI= TN 5O BEE RETIRERIES AIHRILICE

(2) WEINA 2% A= Je

8. A2

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

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

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

4) Redlich C.A., Isocyanate Exposures and Health Effects. In: Rom WN (eds) Environmental and
Occupational Medicine. 4th ed. Lippincott-Raven Pub. Philadelphia. 2006. pp 502-512.
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S7|32E-93

l-2,6-C|0| 2A|OtH|0| E
,6-diisocyanate: 91-08-7 &)

_?_
(Toluene-2

E2490-2,6-f0o]AA]oH|o| E (toluen-2,6-diisocyanate), HIAl, 1,3-tjo}o]4A A|QJPE-2-HE
(benzene, 1,3-diisocyanto-2-methyl), 1,3-tjofto|A AlofYE-2-HEHlA(1,3-diisocyanato-
2-methylbenzene), ©Fo]AAISF AF 2-HE€-m-F|dl o|AFE(isocyanic acid, 2-methyl-
m-phenylene ester), 2-Hlg-m-Hdl o|AE ofo]i A|F:H2-methyl-m-phenylene ester
isocyanic acid), 2,6-tjolo]la AlofyE EF9 (2,6-diisocyanatotoluene), 2,6-tdi, m-&2
d tolo]A A|FAFA(m-tolylene diisocyanate), &2 2,6-tjofo]A  Alopd|o]E(tolylene
2,6-diisocyanate), 2-Wg- HE-HHd tT]ofo]h AJo}d|o]E (2-methyl-meta-phenylene
diisocyanate), 2,6-tJo}o]4 A|QtE-1-HEHIAN(2,6-diisocyanto-1-methylbenzene), 2-HE-
HEl-Hdall o}o]4 AJo}d|o]E (2-methyl-meta-phenylene isocyanate), 2-HE-1,3-5d<l
tjolo]4 Alold|o]E(2-methyl-1,3-phenylene diisocyanate), &% T]o]4& A|Qtoo|lE
(toluene diisocyanate), m-&2 @ Toth A|FOfo]E (tolylenediiso cyanate), 1,3-TJ0]4& A
otoflo| E-2-w|&HIAl (1,3-diisocyanato-2-methylbenzene), 2,6-TJo]4A A|Qtoo]E EFd

(2,4-diisocyanatotoluene)

CHsCeH3(NCO),

I Al N
) = _Lﬂ =eo
Ow ~0
oy
=N

EMO| ok 2o oiMZAM TS M= EQY BATH UCE AILEE R Fols 24-TDIt
- B M 100%, 80%, 65% =01 Qe Wl Ml THTE Qe SU8LE AEOE ROl 95%=

[e}} =Xe)

HO|
80% 2¥=0ICH2,4-TDI 80%2 f 2,6-TDI 20%2| 2U=) (HAH HA| : 0.17-3.2 ppm)

- CAS No 91-08-7

MHI

— A

2 A2 17415 (200 - ] 5 122 at 20C° (8020 gte

5 £ @ 1151350 3 £ M 251C (8020 %)

SN EE 60EINI=T Z 7] % 0016miHg (200)° (80:20 £22)
ol B M 132C MY Z oub ot B -

2 & © BIOEZ QR LIO|EZ B OfMIE Of|E|2, O AE, StZHSH 20| =S 2k oo

° HIGIHES L IEfH

-7 Et OfHZ, OMMIE, ofH HIEﬂOIE, =8 Sol= =32

£/ : °the Merk index, "ACGIH, “HSDB
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3. wye ¥ 8E

- By Setay ARAYY, BQAT A AYY
- 8% A, O, AFA 59 EA A 2 FEAR ol§H0, YAA, A4, A9

>1":'

4. 2 LEEE= 37

- FAFAIRR  8&9] HEda, S AR 3%,
AN A2 =AY, Y7l AxRe7de] SEAl A A, 29 A2, A4

= 37
9 59 374

R4

5. &4 % oAt
- &, WAL Mid ' R FR SIS B9 5 &7 2.6-HolRAOHo|EE TS
204 B2 2 4-tJol Ao Eo] B3] F/|AHR 7|t Fo] § wornE 7%
ol AHiHoR o @ %ol A% Hrh

6. BMYIIE HYSH

2.4-tolaAlohio] E9 §AFHA AROIAA FE EAL Jlze] e ApTold, 1
9o WRE FHAA 92S Yo7 % 9tk DI Z717} 71E Hehe A2kl AT} GARH
2 9o 4 gt WeEd] kEHW VWA £ B /| UAY, ot HY, s

=z —
‘6‘}?}7—'_ =2 Z ?_]_'
- = O

T5 59 9oz

Hﬂ.—ﬂ

5 7], 7IYotd d(guinea pigs)? 4A17F LC502 9.7, 11.0, 13.9 ppm
o, 58S H5ESY HEEE At 7IYoty 1E 6A7Hs<t 0.18-0.5 ppm &0 =&
AEY, &7 Auto g Astth A7 5552 0.1 ppm &= 51F0f 6AIZHY, I
Aol 5YFER E AFE we= Hof| T4l FEENL, FolA= HA3t g TEE U

Fo] B4 A48 F4o] UehtAE ghout
B v gt DHEe] wyHos

s o
E}"%*%}(euphona) QJ_(atama)é—S— A F/do]
LEH Afol= W F&, 7198 Ao, J578o) 22 S40] Sy, A 5&of T k&9
POl tsiA= g vt gl

ZYIH : =EA B4 4804S (toxic thrombocytopenia) BAY.

REI : TDI 1% 2249 5~10%4 HA4 Balo] BAsk Ao LelA om T
M= BHQUT A 22, FTEY 224, AR B AT, FAH AZFY
ST, W57 AZTY B9 AT, 294 AZFY 224 SoI4 TDIO] g M YA

o 1 v 1"

fIle= | 337



Zalo] EuH vt Qlok. TDI & 34 AS4 98,
WA HAAS 4 0.1 ppm °AY sk
sh, 21 A= o8l 7| 8A] AA| =] &4 S5
AR 713 AEd 1 713, H, 86 Y T4l % SA| E= = AIZE
e =2 5%2(0.5 ppmol)oA= AT F62 L7t o= 7]7_;‘]03% 2 7]7_11—/?———’:?
(bronchospasm)—b} HEHZof ot A LS
S5 F 3~T7UTHA| 4Ol Z]—’—EV]E gt Ak aF Be TR ]/\1 12/\]7}77}11 13]
H T 718A H4A S A 8] EolF 7| A Rl S0l YEhT] AlASte] ko]

SlulE So= FETE HA FAo] AGEH= 49 ¥R 71=HH FFFHreactive
airway dysfunction syndrome)o] ¥A +% At} 0.02 ppmolstY Ask THHL-Z
Alofl =2 ZAI7F He A2 25719 A (sensitization) 22 A, o= +L WA FLEd
EE2H AFROIA EP40RE S0l ARE ] o T &5 (nocturnal dyspnea)Eh ofzt
71&(nocturnal cough)2.2 Al&sto] A A 7|HAFoZ W] Yrtes SAE 2.
e § S EATAY AR 67 EoA 2009do] dEjal ANk EO]L SER}O A
AALHA 4 HAARES SAE EY = A3, ARt AeSe HARAESAH (status
asthmaticus)=® WAL $& Stk TDIC] et W3S Ao ofExy L& =7] ¥
ol wheh Zpol7k yA] kil kol kEEHW et AEE o ok TDI /i
AL W2l 713 v W FEeAQl 71 BF7F Wolsh=s ALE Fof gl
TDI & A4l b AAo] vlsf| 7t £4] kil AASA0] B A&EH= A= Bof

At

1Y)
O_L: mﬂ Eg
2

uE u
-
18
i)
i)
-
il

J

OLL; )
o,
offl
i
jﬂ
i
_OH
_EL
E
rlr

=
A

m o=
‘g

(3) =

L5178Y uR-20fA EF4 2,6-HOo|AAOHHO|E HIES FU5ts o0& HIEH.

FAEA 10 ppmEEl 6 hr/day 3-597F &% =& AlH= A AYA0IUH. 0.37-7 '
Seof| npeAT kE2E AS A ASSAde] S, AREET] A= §44 §heel
59 A7 0.14 mg/msolie] EFQl 2 4-tJo|AAJoldo]Eo] Q5] fitd FAFI} vl
oM YEeRGTH IARCOIA+= &390 2,4-tjo]AAJot|o]EQ} tbd A2 Group 2B(possible
occupational carcinogen)® FEol FTEOJA WIAo] ol HL QAAHTHI SHYETH
(sufficient evidence in animals). (IARC : 2B, ACGIH : A3)

7. EEZE

O =271F

OI(NREEE) TWA : 0005 ppm STEL : 0.02 ppm
0IZ(TLV: ACGIH) TWA : 0,001 ppm STEL : 0,005 ppm

T1E Aol A 1 7|0 CHYF AE2S AATIOED UABISS UCTIN| OF2 MEO| SR ATYOILE
D|2(PEL: OSHA) TWA : - STEL : -

0|2(REL: NIOSH) TWA : - STEL : -
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FEAA(OEL) TWA : - STEL : -
ZU(DFG) MAK : 0001 ppm (0007 my/nf) — PLC & | (1)
U=(OEL JSOH) TWA : - STEL : -
UR(ACL 2M-57) TWA - STEL : -
TZIE(AMRIEHE) TWA : - STEL : -

* 1 Lzl L27|50| 29

U LerE ez Y Ol ok, AAE, TRUN, TIE U 50| HEE kETIRGRIHE AIHIRILICE

T o

2) BeTH =EAE: A= Y&

8. 1Y

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

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

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

4) Redlich C.A., Isocyanate Exposures and Health Effects. In: Rom WN (eds) Environmental and
Occupational Medicine. 4th ed. Lippincott-Raven Pub. Philadelphia. 2006. pp 502-512.
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Q7I2A%2-94

EZ|ZE2HEF
(Trichloromethane: 67-66-3)

222 ZE(Chloroform), A3} HE|D(methenyl trichloride), E&]EZ&XE(trichloroform),
443t W (formyl trichloride), 1,1,1-E8]Z2 29 eH(1,1,1-trichloromethane), Ag3} W&t
(methane trichloride), &3} WH Y(methenyl chloride), 493} W€ (methyl trichloride)

2. 22| -3 HA
C
. CAS No 67-66-3 . BRI G 27A L CHCl 4

- B KM ROl R oA ARSI OF7F FZOHHAM NSO OFR Al

-

2 A 2 11938° - H| 3 1484 (200)®

= = M -635C(171Y)*° - B = M 6l-62C

37 Y £ 412(27=10)0° 3z 71 & 100 mHg(10.4C)P
ol o M E Z 4o

M2 H 2 1 ppm =487 mg/n’ ;1 mg/m® = 0206 ppm (25C, 760 miHg)®

olo
=2
H

s

S0 97t ==C7.95%10° mg/0 |, 25C)C. YRL, OfE|2, B O[UTIEID  AHTIEIL
S

| 7123 & MoIC,

|
-7 Eb UD|IZR Sto] QUL Al SAlE 85 ppm(5715), 2.4 ppm(£8°)

N

=M 2 Merck index, "ACGIH, “HSDB

- YA Z22 0 27} (fluorocarbon)-22 AXL?
- okZ R 98X g, AHE 9 GAZo|t A|RojA &A1Y
- QukA|RA ETAE M4 G5 A 1R AAFA, clolZEy 5o gukeAlR AREY

* Ao vhAR ALSHATP.

4, 72 LEEE 373
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1)

A
&5 EEERYEE 7R 3578 Bl S5EHY, 4FH 9 nREE SolA SE
25 Q. 33712 EAMLE oF 77-94% AL7} T2, A7E 2H 4 100% 423}

AR FSED. EFSRauEe w2 F5E0 BE 71T —ritﬂ‘ﬂ, FH R =
AAzHo] Wz AN, Fdo] o3t kEo] JFS ulF $ & gQozE AT,
AAH 5ol 92 At FYE EYEEENHY e sHE Lo AHgHes H]Eﬂ
gtk &4 ¥ 2412 o|ujoll A E AdHi(body equilibrium)of] =g Yo E S0 2 7
oAl 147 ool 1 FFrs BA
AL Aol E0] =& EZEEEHTY tils F=E 1|4 o]FolAH 4AS 23 HhE
ZA|M = AR kA 7Hg Aol ool e 8BS =40l S7HE o H EREEER
Hete] 5714 A HEAREL ojAkgletsolty ), &F-E polybrominated biphenyls,
AHZOIE, AE 50l A EHH =40l F7I6t=H ofute o0& EEE0] EYERE
Hgke] iAol ZHgste] =4S 77 AR AL ot Ty gedlEo] B

220l disulfirame 23|18 EA4S g4

l

ARSSE(=RS
A tjREo] 357|8 B4 WiEd EE SRR gRES dEdE e,
Axto] ojAgletAR EH AL, 3] H2 OJ-% Aoy fiHoR: wiEHHD,
v 5718 &5 8%8Y Xl%lx}OH A E e =& A7l AFoA ¥ oF
14-90% oAV, A4 A1z HF3t 4 1 A BE71E 13-90% o] A},

EYSzEMe2 His #H2A 4519 Hoteom &

NEH: URE He SE olste] AvEe] R2E B9 A3 LA, FRAYA oA 2o
I=H}s =]
[e)

UFE]"é*—/F—‘ilOU% IEE & A 752 s A,
sg, 794, 5 @ Apgef o]E £ Yo FAHLE Al 4096 ppmolA A7]F €
TFE7F DASEAL, 1475 ppmoll #23t =&F oA F U EBHZHE oI5t o, 77%
NG Ao vlaAZo] SHEATAL BA5HAL, 1024 ppmo] AR =& Al ¥2 Y

F5o] TS the Bt Qg

2) R Fn w2 A] 7F &AFS oy,

3)
4)
5)
6)
7)

HETH : T5E =& Al Ao &A5 ofy|giet?,

DR HY, QIR mEo] LEEW k& B9d miR Az, $F, FH 5ol yerdoHo,
YA wE Al WAAL, TE, JFAS vESd AT Foirt e 5 Qo7
AEH : 7t ZE e (catecholamine)ol| 23]

YBIH: NeE =F Al TFFH] LAY & g,

g WA,

1

Q7lvtue | 341



2) W 23e%

1) BH : Z717E °F 22 ppmof kEd S2ANA SFAGA A, 2sHx, B, T 52
ZAro] vy O],oﬂq_GIB)

2) WA WP AQl & A] 7HRA] A, g 7H|gE BHIsE 71 &4fo] BhRIE £ Qlom,
o] QI8 Aol o]Z £ Ur}e’319 10~200 ppmeOl 1~4d7t
25%° A4 7| di7F TEE A 27 Aok 28y tE Aol 4
4L Eo|gt FAfo] YEIA] ofth dutz o g 7HEAL &5 24-48A|7F O]
Uz = ZAog dEA Q.

3) HIR7IH : 9HAZQl =& A] A1F9] &xto] WS 4= glon o] & Q13| Algof o] &= Jried)

4) & D2 HY QS : VL F7|o k&H FP A9 A= AdHA=(blepharospasm) 59
= 5t £ Au} 2= zhu} Aty

o
uj
rir
Y
ol
offt
o|X
Ofolr
cz
o
<

=
1)

8

&
4
e
ofl
ox,
ol
10
o|N
oz
o,
i
uj
i
H

) MBI 1T W A Aol ofs) Ak 4 glek.

6) TZTH 1 A7|7F HEELE 2 A] TFEAMo] UERTH,

7) 7IEH: AYSE AFoA YA F 9F 100 ppm Ol EEH AL G4 FAolAE, 1 A
A%, HAFE, FMLD(cleft palate) 53 2 AAHA 71%’% E%“i‘:‘r“).

(3) T

APEE ATOIA 19U AP Bosle Ao LA AT, S850] THE Fad} 5%
22 AT A2 AU & ATOIA Y, WFU A FUBIEO, T TAR A I
3 9L A otk 222 W2, (IARC © 2B, ACGHH : A3)

64.24ppmo 2 Ut L&7|E9 68 olAtolAtHKang et al., 2014).
| AHE 2| AR HE A A a5 224 1670 2RERE(ETZRRvHo] $ed
MAAE AHEst] AAZA S HAYSE S710] g o] 54710 WAyt

(KOSHA Alert 2022-01%).

| AH 3 | AAEE AZDA A 7}5"3 Zﬂ% EHo Zol%e B4R-E AASH] s AAA
(EdEE2vE 2 AFHHES 9T
(KOSHA Alert 2023-019_).
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7. L ENZE

D x=E871%

SI(1RLEH) TWA : 10 ppm STEL : -
0l=(TLV: ACGIH) TWA 1 10 ppm STEL : -
7|—’£A57“0I oH ¢ 2R N HIOrEEs ot ABEIIED, 871 S8(organ injury)ol LIEfLE SEO
20| 10| SHYEICE STEL(1986) @ Z7MO| 50 ppmE AM[G,
0IZ(PEL: OSHA) Ceiling : 50 ppm (240 ng/n*) STEL : -
0l=(REL: NIOSH) TWA @ - STEL(60&) : 2 ppm (9.78 mg/m’)
FEUAL(OEL) TWA 1 2 ppm (10 mg/m’) STEL : -
=ZU(DFG) MAK 0.5 ppm (2.5 mg/m’) PLC : Il (2)
U=(OEL JSOH) TWA : 3 ppm (147 mg/rf)  STEL : -
UL(ACL $AL5A) TWA : 3 ppm STEL : -
TZIE(MRIEHE) TWA 1 2 ppm (10 mg/m’) STEL : 4 ppm (20 mg/m’)
AL LETIRS ¢ PR S g, AAEE IR, TIE T 59 HEe REVIRERIRE YUHIRLICE
2) BT =EAE
57]  EelgRadusy. Sw 02 disshiEe gAY Eelge ettt
4" 5 Qoo RIWAAEZA VYA g Yk
8. MuEH

1) Anonymous; European Chemical News, 10 June 2002

2) Bingham, E.; Cohrssen, B.; Powell, C.H.; Patty's Toxicology Volumes 1-9 5th ed. John Wiley &
Sons. New York, N.Y. 2001. pp 5:51

3) Prager, J.C. Environmental Contaminant Reference Databook Volume 2. New York, NY: Van
Nostrand Reinhold, 1996. pp 453

4) Doull, J., C.D. Klaassen, and M. D. Amdur (eds.). Casarett and Doull's Toxicology. 2nd ed. New
York: Macmillan Publishing Co., 1980. pp 47

5) USEPA; Ambient Water Quality Criteria Doc: Chloroform p.C-5 (1980) EPA 440/5-80-033

6) IARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man. Vol 20
(1979).

7) WHO; Concise International Chemical Assessment Document 58-chloroform. 2004 Available
from: http://www.inchem.org/documents/cicads/cicads/cicad58.htm [cited August 26, 2008]

8) USEPA; Health Assessment Document: Chloroform (Draft) p.1-3 (1984) EPA-600/8-84-004A

9) Ahmadizadeh M, Kuo CH, Echt R, Hook JB. Effect
beta-naphthoflavone and phenobarbital on arylhydrocarbon hydroxylase activities
chloroform-induced nephrotoxicity and hepatotoxicity in male C57BL/6] and DBA/2] mice.
Toxicology 1984;31(3-4):343-52.

10) The Chemical Society. Foreign Compound Metabolism in Mammals Volume 3. London: The
Chemical Society, 1975. pp 329, 635

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

of polybrominated biphenyls,
and
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12) 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. pp 4054

13) Kayser, R., D. Sterling, D. Viviani (eds.). Intermedia Priority Pollutant Guidance Documents.
Washington, DC: U.S. Environmental Protection Agency, July 1982. pp 2-1

14) Hardman, J.G., L.E. Limbird, P.B., A.G. Gilman. Goodman and Gilman's The Pharmacological
Basis of Therapeutics. 11th ed. New York, NY: McGraw-Hill, 2006. pp 1681

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

16) Malten KE, Spruit D, Boemaars HG, de Keizer MJ]. Horny layer injury by solvents.
Berufsdermatosen 1968;16:135.

17) Klaassen, C.D., M.O. Amdur, Doull J. (eds.). Casarett and Doull's Toxicology. The Basic Science
of Poisons. 5th ed. New York, NY: McGraw-Hill, 1995. pp 748

18) WHO; EHC163: Chloroform (1994) Available from:
http://www.inchem.org/documents/ehc/ehc/ehc163.htm [cited August 28, 2008]

19) US EPA; TOXICOLOGICAL REVIEW OF CHLOROFORM (CAS No. 67-66-3) In Support of
Summary Information on the Integrated Risk Information System (IRIS) p 9. (October 2001)
Available from: http://www.epa.gov/iris/toxreviews/0025tr.pdf [cited August 28, 2008]

20) Bomski H, Sobolewska A, Strakowski A. Toxic Damage of the Liver by Chloroform in Chemical
Industry Workers. Arch Gewerbepath. u. Gewerbehyg 1967;24:127-34.

21) Grant, W.M. Toxicology of the Eye. 3rd ed. Springfield, IL: Charles C. Thomas Publisher, 1986.,
p. 213]

22) U.S. National Cancer Institute: Report on Carcinogenesis Bioassay of Chloroform. NTIS Pub.
No. PB-264-018. U.S. National Technical Information Service, Springfield, VA (March 1, 1976)
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RI=AYE-95

1,1,2-E2|S 2 20| El
(1,1,2-Trichloroethane: 79-00-5)

vd  EgAsHE(vinyl trichloride), HWE-EZEZ 2o g (beta-trichloroethane), Oj&t,
1,1,2-Eg|Z&2-(ethane, 1,1,2-trichloro-), & E&¥3H&(ethane trichloride), 1,2,2-E
YZ22ek(1,2,2-trichloroethane), 1,1,2-E8|Z229]|8K1,1,2-trichlorethane)

- CAS No 79-00-5 . HA O 28N C,-Hs-Cl . .
AT 273 3 ._~|/I\/
- BY o Al 222D HIRTE AT DETE AT L RMOl 2O oA
B At 7 13342° . H| 3 14416 (200)°
& W 3660 B £ nssc
.3 7 ¥ E 421g/0(BP, 760 mn Hg)C Lz 7 o 19 mmHg (20C, saturates in air

at 25,000 ppm)®

ZYORK: 6.0%
HF SF H| EHMIBHE: 1559

= [ =120 -

At =P 460C (Kosha)
-8 8 & 20|t ot ECK450 g/l at 25C). OfEte, 2REEE Ul off2ofs A S
ST b T UIR, 220 gford @ 24Tt A 20| LI BUOh A ool EAH, %

O L T =20 o~ =

2URL OfplE, T MRKE 50| WD

T ppm = 544g/m* ; 1 mg/m’
= 0.184pm (25C, 760 mnHg) °

M

AN
T

—

=AM 2 Merck index, "ACGIH, “HSDB

- F& vinylidene chlorided] Az & 38549 F7H=4 (ex. 1,1-dichloroethylene?]
A+ 9 tetrachloroethanes® &43)Y

SA(AH, A, dA DEE YR A2,

- 71 9 BZA|, Teflon tube AAF T& U Fg ZHOAL ALY,
=

[e]
ol A hABFo] ol Q7] vze] WA AgFS WA .

4, 32 LEL|E 27

o
o,

- vinylidene chloride® A% &4; &4 A&

oo
o
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- 1,2-dichloroethane® AjAta} ofgto]jy; 1,1,1-trichloroethane, 1,1-dichloroethane®]
das}t wpg?

7t gt Aol A 1,1,2-trichloroethane
g%‘ lr:% °5r aﬁ°}7ﬂ %—’FE]% Ao® UERH 04—7”‘41”401]71] radiolabeled
,2- 1227} At 5 HE F7o04 FUFY 10%7}
HH%Q?J\J—’—, &2 HEA EP— 4027} A H oF 0.5%7F HHEQ%«“:}. ALY 90% o=
5040] A Fol= Aol EAstAtt. oA 1,1,2-trichloroethaneo] FH{sHA N

1,2- Eﬂ—qiioﬂ‘ﬂq thALAl cytochrome P450°] E¥3Kdechlorination)
o] %‘ﬂﬂt Aoz A 9lom glutathione H¥o] Za% Aoz AZHT Y.
FoA Ao =Z vjAdA] chloroacetic acid, S-carboxymethyl-L-cysteine, thiodiacetic
acid, 2,2- dichloroethanol and oxalic acid 59 "41*}”“%0] A FQI T}

« oA oA kgF 100-200 mge EHF HER FARIAS W, §F9 73-87%= 4¥oR
16-22%= 3712 WA= . Egt 43253t HES} FHof ] TAAF ANAE Ao HES 8-
72%= AROZ 15%= T7|2 HjAEJA oW, miceld HF 76%+= AHOE 10%+= 7|2
EIESRE A=

« ¥2t7] :1,1,2-trichloroethanes 1,005 ppmoZ FHolA 1A7F &% SP=E & AT
BV E ARCIA 6258, AOlA 203+, HolA 147&, HIFOIAM 127&, HolA 122&,
Ao A 438, A4 398, ZHollA 198CE Uetyth & AA Bi7]= 49.380=

AREE| P,

»
%

6. BN Ty

O 34 AF9E

1) &, mg g ol 2 AF35H, gBgE o] gisiAs o &2l vzl Qio.
1

C
e =
ARO] o] HolERE o 38, 55, B =% Aol Uiy
=

2) A R BEOIME FFAHA o4 Ago] WU £F, A, ol g, TR 37}
oy, £, BN, 1 59 FAo] Uekd 5 gom, WsE wF A LA, Ao
o}g % s

3) BBIH: 587, B3] AR 537|2 2380,
4) IYTH : G ok AT > AP,

5) WEEH | SEAT] olstal 1,12-Ed G2 Rolge Agslta SRensnchs 715 40|
4o} 1,1,1-Egg2ogRcs S50 B 43 ACE BIEHAP,
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6) Bl : 4] Aol WA % TP,

*1,1,2—trichloroethane°| LDSOO EHE% o|got AMolIM HE Al 837 ma/kg, Y Al 9g/cu m /6 hr

@) W AFIP
1) 27 B717 g Al 59 &4do] HAES
2) HIR7IH - F713F g Al A A #iAgdo] HuE .

B} teratogenic effecte HO| ¢l HOZ HIL|IOM mutagenic effects Qf YO Hoz

L P EY 9 2N ESo] dhgslg oL, HEOAE
oF AFAo] FHHA 0, 2.05 or 6.24 mgE HAE9] 1Ho] H3FYS
AAJTH. (IARC : 3, ACGIH : A3)

7. EEZE

D x=E871%

SIS E TWA : 10 ppm STEL : -

0j2(TLV: ACGIH) TWA : 10 ppm STEL : -

TEAYO| ZH ¢ ZFREA UM M8 5w AR VA ASEY, TS0 LIELLA] Qs £FOM ATy
0|2(PEL; OSHA) TWA : 10 ppm (45 mg/m’) STEL : -

0|2(REL; NIOSH) TWA : 10 ppm (45 mg/rv) STEL : -

FEAY(OEL) TWA : - STEL : -

£2(DFG) MAK : 1 ppm (55 mg/m’) PLC: | (2)

U=(OEL JSOH) TWA : 10 ppm (55 mg/r) STEL : -

UR(ACL Y57 TWA : - STEL : -

TIZHE(AFS|HHE) TWA 10 ppm (55 mg/m’) STEL : 20 ppm (110 mg/m*)
* T LR wR7IEO| B e ol wery AWANEA iR TlT T So| e LE7ERIES AHiRLCt

2) BE3A =2AE : A= oS

8. HuEW

1) JARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man. Vol 52
(1972).

2) Lewis, R.J. Sr.; Hawley's Condensed Chemical Dictionary 15th Edition. John Wiley & Sons, Inc.
New York, NY 2007. pp 1266

3) DHHS/NTP ; Bioassay of 1,1,2 Trichloroethane for Possible Carcinogenicity (1978) Technical Rpt

s
o

I
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Series No. 74, NIH Pub No. 78-1324

4) Ullmann's Encyclopedia of Industrial Chemistry. 6th ed.Vol 1: Federal Republic of Germany:
Wiley-VCH Verlag GmbH & Co. 2003 to Present, pp V8 47

5) U.S. Dept Health & Human Services/Agency for Toxic Substances & Disease Registry;
Toxicological Profile for 1,1,2-Trichlorethane (1989) PB/90/196411/AS.  Available:
http://www.atsdr.cdc.gov/toxpro2.html# bookmark05 [cited December 26, 2007]

6) MacDonald JR, Gandolfi AJ, Sipes IG. Acetone potentiation of 1,1,2-trichloroethane
hepatotoxicity. Toxicol Lett. 1982 Sep;13(1-2):57-69.

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

8) Organization for Economic Cooperation and Development; Screening Information Data Set for
1,1,2-Trichloroethane, 79-00-5 pp 229-241 (2000). Available from:
http://www.chem.unep.ch/irptc/sids/ OECDSIDS/sidspub.html [cited December 26, 2007]

9) Bingham, E.; Cohrssen, B.; Powell, C.H.; Patty's Toxicology Volumes 1-9 5th ed. John Wiley &
Sons. New York, N.Y. 2001. pp 5:133-135

10) Fire Protection Guide to Hazardous Materials. 13 ed. Quincy, MA: National Fire Protection

Association, 2002. pp 49-146
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RI=EYE-96

Eg|Z2 203
(Trichloroethylene(TCE): 79-01-6)

TCE, Adstotd@#(acetylene trichloride), At E@(ethylene trichloride), Adztel
Bl(trichloroethene), 1,1,2-trichloroethylene, 1,2,2-trichloroethylene, Araslog]d
(ethinyl trichloride), 1,1-dichloro-2-chloroethylene, 1-chloro-2,2-dichloroethylene,
trichloran, trichloren, algylen, benzinol, cecolene, chlorilen, chlorylen, dukeron,

threthylene, tri, trial, triasol, trielene, trielin, trimar, vestrol, vitran, westrosol

Cl Cl

CClLCHC =

Cl

A

- CAS No 79-01-6 .

P
1=

AT

HI

- ROk Ol LHAY  DAHO| 204 H|RHAIM OHN|2M S22E 270} H|{SE SEESE LHARTE LT

T o T = =20 L

B A & 131397 H| 3 14559 (2508
L = M o-848C Z = ™ 869C (760 mHg)?
57 U £ 453 (Z7=1) 5 71 ¢ 58 mHg (200
. Zdo1ohE 80% (250)°
C = H
ol 3t M 90T(UMIEN) T2 Buoik 105% (250
- M H 4 1 ppm =538 mg/nf ;1 mg/mt = 019 ppm (25C, 760 mnHg)"

-8 8 & 2ols oF SECh Aol X SECLP

- T

71 Eb AR Ao ofpl HOHEI0] HothR, HAHO| SMEEICE

=M ? Merck index, "ACGIH, “HSDB

3. wye ¥ 8E

D) 259 g2, A Ay § bFd S §A4Y
2) 94, Egtolged?

3) ¥l B Aweie)?

4) EA>

5) SFePgARR el FhAkEY

6) AAAFS] 4 o Ax?

7) ARG FEA

8) +&& nHA 2 AEA

oo
o
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4, 32 LEEE= 27

1) EdfolZey W G
2) 84 24 % AHgY
3) LA, WA, 42, SR,

4) =4 2"

APLE A|QJstiles Hie &
HRZI}E,

« gAL E5E EYEEREA(TCE)Z AA HolA cytochrome P450°] #ofsto] 4Hs}
ZAHtrichloroacetic acid)@ AFg st et (trichloroehanol)& thAlE]o] Ao g v =
o] I} A & =EoA= tAREC| F=o BlSH= first ordergE WEIL 15k =&
A& tAREC] Lot B3R zero orderg WET TCEZL AF@t2AC & ThALEY] flsiA =
ADH7} 2 85}7] wj&of] TCEo| &= dFZof gt WA(intolerance)o] A7 o]3t
717 0] &RXZAALY] & F(degreaser's flush)} @2 o] Q= A0 & AZstal Tt & HA=
glutathione¥} E3E 0] S-(1,2-dichlorovinyl)glutathione (DCVG) 52 FAR 1Y,

« B4 gIREE A¥og wjdEn 1 Qo 372 B AAH}EY,

« 9] AP0 R TCEO Ed A4 Ao R AR = AR ¥d7]= oF 41A17F
ojtHY. 1 9] ¥ oA ArdstolghE(trichloroehanol)9] ¥H71E oF 10417 E&
10-15A1710.2 | A5tz Ktrichloroacetic acid)®] ¥H7]+= 9F 52A17H(H S © 35-70417h)
EX 70-100A17Fe.2 B E| Q510

2, 27, 55, S34AFA A9A S4, A E 719" AsF vERE 4

Z¥, Q1A] oA}y, ZEFASH 45 AW, AvAY] T4,

=2 3 £ 45 9gH>1929 TCE 1000ppmell
A7t~ 2A17E HE B0t & EH AFFEC] AI4LE 58 oA TASIPTP,

2) A AutEar) 27kl 1r g L E2EE AHoo| Al A% S9] HAmiyl Ax;
ohe| 2 QI8 APES 4= Y. mEAE 15,000 ppm °]A; 9] TCEY &% Apgo|A
BAuo] YRAPE H 17 Q)

3) MEEH : 15520 TCEA| k& ZEA A 7k 9] A 2 E s HlEo] Uiy,

TE 1T v A F4 754, 7o) walet 4= 9low, o]2 <l Algo] o]F 4 TR,
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4) Hle7[H : EstolF=d EHo= ARES}
A E 7L QH?,
5) BZ7H: T57E A= 5t 3857 2760,

HIY, A% - 0] RS M) W 3 A Sl WARTP Y, w3 Futy

rr

5ol TCEE S4T Fo 4470l 2t=

6) = 1l

7) A g3 Al A9 AR, HAAL, TE, BE Fol e 4 Y.
(2) WY ABIY
1) NEA: olAEe, FE /Y 2R, /RER ¥2 Agge), BxdAvse g, 4%
L QA 22 Sol T 4 e TOEE A /1ot
AToA E7here] uhulzh rehgeho?
2) AR AEe)A ol gao] Lehd 4 gl

._‘

3) THHZH . alanine aminotransferase(ALT), aspartate aminotransferase(AST), total
bilirubin %19 o4}, 7+, 7H|gi7F HAEJG>SP, g 22 At 7F SAT A
AE7E B3 = Ao,

4) HILT[H : X759 &s)7F grgst 4= Q.

T
o~
e
il
H

5) &, &, Y, Q! = CE9| =&H+= 2247} TCE =& A% ¢3S 43
g AAHo R ZT2E WA Hi= GAZAXS] ZX(degreaser's flush)7}
o2 mRo] LZE= Fol= B4 A8 o) 7telg, &k WA,

6) YA : HAAL, FFH Aol 5ol YepdH?,

7) 7Et: T, xEHS o] YEd $ AoB®. TCEY g o4 Z2AA FAEA o]
U= AL oY Aol A EE 191 FANAE & (ibido)o] Fadth= Bavt
ATHY. TCE x=&2 wodd gy Ay =r] g JdS F7HZ S oPs),

(3) WFQFA] 30-33.40.4D)

e Aty AFEM TCEA m&d AZoNA 4GS =30l dieh St <A7F SlaL, 1ok
4 H| 5271 YEZZF(non-Hodgkin's lymphoma & Hodgkin's lymphoma) 2ol st Aste

4
ZAZL ek, ] A9 ZSE Ao WAl It o, -2 Aol Y
B F77t ok BuEA] ootk xaere] B9 ok skHQl FAL girk (ARC : 1,
ACGIH : A2)
(4 =fZ22dENd A JUYIE I A
1) A7tZ2 (Phoon WHet al. 1984)
| A 1] 19729 ARBAHERALE Az FReNA 1749 o] Ao Aea-E&
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| AFll 2 |

| A 3

| AH 4

2) =
| AFl 1

| Al 2 |

S (Stevens-Johnson syndrome)°] ®AYstAT}. o] L2AES BS54 Qlo] EF
FAAES 8710 S°1%l= TCES| B7F Aldsh= 42 sttt dv7t =&
Fof o] WAt AYE B FANAA 3L ol EASHAT. d=2 &

3 A A5 i S dkoRAko] o] RSt Ay oAl 7He| e}
TS HAUA, 75 ASHE YErs

197940l 244] ¥A7E AASHEDAFTENH 273}
4YTHL Aoty 22ke gt 4ol FGE BAE] B 5 YL
93 AHAY, T AL Ak &Y A% 5F Fo thYFuPYe] Fiol
LRSI, Fgo] WASkEoH, 77150l AstEIr
198000 3041 WA} A G FEFEAR)ONA Lol stalet, e
AAE TCE F27h U AP FHETL AZTHE AL 312 4474 shgic
491 A% 37 T A4 ol AAoM 1308 A T Aol HANZE
g ulo] WAPstel YUsHAL. 1357
U9 A2 F FRE ] 99 FAFL = A PEAAD} thed AAF
1= ] Ie]

AT rEEFe] ST 14 F HRAS B WBFOE Agstact
3

198190 A 174 A7) AR ARl 3 3 RARRE AFIHEEA Al 25704
SAsAT. 1981 440 YArete] AFAt 5717k AR F AGuiAE A
2% Fof 3} &of @hdo] sttt YAl TCE Bkt 370 g/’ =&
71E2 2oy 7 sAst Adx Byt

o
e
0%
ol
K
38
=
o,
—~ 01-;[
o
1o

kel
o
Xl—%i_‘rq kX 701— AHulo. '11@{3_}__‘_ [‘4“651_(—;‘9_1:1 A] Héh:ﬂ

NEE At

1995¥ EA R I G YA (Toxic Epidermal Necrolysis, TEN)o] HHAjsto] Aptd:
SHATE 19959 5¢ 29 254 A ZLE2AE YA g AARolA o g3t 43
T Fof wzlo] Yehtal Qijto] do SAES 47|7] ofEe S/l A5
AHEA-EE FI9(Y)S) B SR SHYAS(TEN) YAstal Aw 5 HES
O 2 APYSITE. ZFEAX7E F45] ASEC] AT FH7IE o5t H4l 3o
o] wREHY o] dHE A HEoE AFSHGIT. o] ZEA: YARREA]
Anf = A oo} A& AFs LASHAY v E AlAZAGS sHlH o] AA7dA
Haote 242 =549 /\] /\}%5}5 AHRAE, A4t 24D, 7HAT, Hokad,

L

b

AOOL 20029 8¥€ol AHIQIFA g AA Fdoto] A|F st FEoh=
7FEAACl dAtste] 170D 7F ERA AIFZAE sHTh 200249 9 S &
7173 & Fo] £1 mE7F HAX = FA4do] U SETRE YA =47E
mRAg o= Jd AJmste] FA4ol THEJT Ty 20029 10¥ S 43k=
ANAY stFoy FA49] F43t okslz 200249 109 17€ IAMY HHy) EgESR
Zogdl 934 SFFOE AFYSIRTH

=
HE

>1E e
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| Al 3| 2941 E@A7} ool #&ts = F2juto]2E TCER *ﬂ%’é‘% A

g & AAAE AEERAEE )T =4 o] WS AFHS ot

SR H S SHR| 9] BFA Aol I A= A At ”4—‘?— drety) Fe g9
274 Ho|al Sith EHHA|A W LLTF 27}0]’ i, 771550 At oH
EHzZalofA 7+ AR &£ AAS Bt F [gEImmunoglobinE)7t 37
SR 24 Btk g @7 oojdRE TR AAeIA 8o E AlFAYS ot
TCEol| =&= it Adoll= 5714 7|A1do] i 4o s BE2 TCEZ

=7 Sl ot e she #de skl

| A=l 4] 5 ATEjof A ke 2041 &g 224k AFH 7352 TCER w9kal 27§zt

ohE 713, okt Rl Fo] EAYst o) &

ot AAET TCE =28 QI #ilk

| AH] 5| A28 S5FES =Aske ARIAFOIA &% =24 27%0] TCE A3z HiolA
H2ARAL st AlF xRl ARkl e ek TCE 5710 S55 0 Argsialtt
(KOSHA Alert 2015-053).

| A=l 6 | ARsAE BAE 2+
B 5 d2E vkl 1097 TCER 5 A3 2

Aero] AIBHATHKOSHA Alert 2014-06%).

rﬂ _&
g
E, o
mlotw
ac)
ul

o)
e
ol
0

57 AIAEFOIA 8%t TCER 5 A& Ad=
£= < o 222 29004

7. L ENZE

D x=2871%

=(28EER) TWA : 10 ppm STEL : 25 ppm

O}Z(TLV: ACGIH) TWA : 10 ppm STEL : 25 ppm

e 2H  BRUEBH AM B, &5, 1 =780 LIELA| 9 £FE0IM 2

012(PEL; OSHA) z\gﬁné 1:0208%“% STEL : 300 ppm (5rvin in any 3rs)
DI2(REL: NIOSH) TWA © - STEL : -

FEAY(OEL) TWA @ 10 ppm (54.7 mg/ ) STEL : 30 ppm (164.1 mg/m)
=YU(DFG) MAK - PLC @ -

UZ(OEL JSOH) TWA : 25 ppm (135 mg/m’) STEL © -

UZ(ACL Y38 TWA 1 10 ppm STEL : -

TZE(AIRIEHS) TWA @ - STEL * -

LR LETIES B

1 ME Gl Hob MAIEA (=7 7| I 50| MEL L7 | AR |HE AFIHERIL|CH

o A 200 0O

[IRS3
o
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2) Besd =SAEGEY 7182 AT AT AR BF V. AESY =E3ARAA )

-S| AW 5 SHYSHE 300 mg/g crea, AH F AEStRAF 15 mg/L
o= (BEL; ACGIH, 2018)

+EF(workweek) PHEF & ZfFHTE AW 9] trichloroacetic acid @ 15 mg/L
k=3

T5FF upA e J A ug st &% free trichloroethanol : 0.5 mg/ {

- ZQ(BAT; DFG, 2017)

ANEEY NE A% A7| L &7|Z(EKA)
271% TCE Q% AlGIOIAA
(ppm) (mg/L)
6 12
L2382 ® 10 20
QF Ao

° r of2{ W 2CHEE = ”» >

15 30

20 40

25 50

-WHO : Z7] % TCESE 270 mg/m’ (50 ppm) 540 mg/m’ (100 ppm)

AW F ArEStoE 125-200 mg/g AHoteld 250-400 mg/g A HotEld
AW F ISkt 75-125 mg/g A otEld 150-250 mg/g AFoteld
A & & TCEYAMME  200-300 mg/g A oteld 400-600 mg/g Aot

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

8.
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6) O'Neil, M.J. (ed.). The Merck Index - An Encyclopedia of Chemicals, Drugs, and Biologicals.
Whitehouse Station, NJ: Merck and Co., Inc., 2006. pp 1581
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S7|v8tE-97

1,2,3-Ec|g2=Z 2T
(1,2,3-Trichloropropane; 96-18-4)

o2y 1,2,3-E8|Z2Z(propane, 1,2,3-trichloro), €8 E&Y3H=(allyl trichloride),

ZYAE EZFEZZE5|=W(glycerol trichlorohydrin), ZEAMA EZZZ 23| = (glycerin
trichlorohydrin), Z8AE EZZ=Z=25|=d(glyceryl trichlorohydrin), EZZZZ35|=dH
(trichlorohydrin)

2. 27 -2 HA

CAS No 9-18-4 EA 9 23A C5HsCl /\'/\

DQF G LA DA LA CSIHO| TjoiY A2 E2ISRROISA = SRRTE HIATH WAL LiCED

2 A 2 14743 H 3 13889

o= o™ 470 T E N 1580

3 71 ¥ £ 508 (Air = 1) 3 71 & 369 mHg (25C)°

of g 7™ 733C(closed cup)® Z o of A 32&?61566;/;1, lower 323% by
-8 8 E 20| 9t =S oY YT2u} CloLofE|20f KofEP

L

=

S7] b il UOH AlONN, WO 7|, EE LMo YOR Eo| Lin Buok} LIEE, UE, Up, T
Oy 22, 01! 9 DKIHg S oSl LIS WAV 20| LiT BUOH| AT e Unolerie)
L QETAS FI7} Wkt

- conversion factor at 25C & 760 miHg : 1 ppm = 6,01 mg/m’ 1 mg/m* = 0.166 ppm®
=M 1 @ Merck index, "ACGIH, “HSDB

Ao}t FE2A2 AH9 oY, A= hexafluoropropylene T4, &oF 9 th3tst

A &
F A SEZA R WA (polysulfone HA &AL dichloropropene, 9 A4 Al &3¢

4. 22 EElE 37

Z9AF3Y 1 §A% 224 AZ, RS LRF, SaE, 5o AR 3
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2], w9 Ee A|E Boto] Sd

o AL @ ABH 9 AFoA 1,2,3-ESE2ER2T 2L Al PE] 7t u|A|AF oA thAlE o]
v/ thARRRER] 1,3-dichloroacetone, 1,3-dichloro-2-propanol, 2,3-dichloropropanol®]
AAEGD, o]t WA AKIEEL T E FFEFA 2(glutathione)d] 42, =AY &
YT BAYE Aoz FHA flon, FHEA EAR JY Fesx

« HiA @ 344m1E]9] SEO| 1,23-EEERIRETE HYHFARGE A4 1,2 3-EYSERE
22 HEA ExE T ARG A 222 158 oo Rl 37%7 A=l
4A1ZEo] Ad o 7HA] ohE RAHY § B2 o] Folfldtth. 4A]710] AR o]Fo= FE
AR ZA 7ol 71 B2 ol "orRlRlth. AWSAL 24417 o|ujo] FofzFe] 90%71 HiAd
Helom, Foigfo] 47%7F A¥S &5 WA= AT HAEA] 22 1,2,3-EYSEEXET
(Fol&e] 5%) 37(expiration)g AT v ATk

s BE7] 0 tiARER] 22 1,2,3-EfEERIERY 27| WA EF V= 47
0.29 ¥ 23 A|Zto]glom, ZtoA= 0.57 & 40 AIZE, A olA= 0.31 & 30 AIZE, AgE3]
oAE 1.8 € 44 AZh mRojAE 0.87 E 36 AlZh, Z8olAE 1 € 45 A7t o] to.

=

=
i

= IR H Q= : 100 ppm ©f 158 B9 2% AFHEIA =1 9 =3 EF st
A7} S,

2) WEA: QZNAN B4 FRAAA FAAT e 4 ek,

3) PHEA: ofe] B AWSIA 719 724, /%A W L )% st ekt
AES 1,000 ppmol 4412t Z5H Guke] & 5ukelvh AERLom9, 2500 ppmel Y
1084 =28 RE 109 3 77t 108 5 APSHEcHD.

1)k, T, B 5 WS A Wt ARSAL B E, HRAS ofsae?),
2) AEA : Qb AN oAl FRAAA o ekt & 9T,
3) WA W HRTH: RES HFOR 3 TF AFNA 250 ng/kg/dayR 12097 1,2,3-
EYZSERLERS ?L Fof FZ o, 1/4001A4 7toll ¥HHo] 711, 9 Huhe] A= &4
Al A0 A dAYo] YEHTEH T 63 mg/kg/dayCl o E 60Y7F A+ Fo S o 7t
A, 9] At wgR el 2FeH £l AU, TE/E BT Y AT
F 1,2 3-EYEEER2TS FEY &Y A2 1 100 ppmol/ide] XA 7+9] FAZF
7t aAS HIA, 135 =& HUS o AR Bidiz #F =AY ® 1337
1,23-EFE2EEXRTE 113 Bx 149 ng/kgl & HEOA &3 o] A Fof AlZ
Aol 8%, AFEAl 93 2 Al Al W oA 7 dAto] WEECH?.
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(3) T

National Toxicology Program(NTP)o] oJall A|SH HAdo] dist s=AdAA 1,2,3-E8

S22 HEOAN HPYT 55, 4 L X*H(forestomach)«l &F, A3 A9

A

S, HAEG 59 Bo] S7HE= 2HE Ak (IARC : 2A, ACGIH : AZ)

7. =E7ZE

1) =&7|&
(L8R TWA : 10 ppm STEL : -
012(TLV: ACGIH) TWA @ 0.005 ppm STEL : -
TZAEOl 2H 1 &, AE DZT[HO| ASEEEES AATIOLT] Bl 7WOIICE ESE RO Y= NSNS AT}
Ot7| {IOICt
0]2(PEL: OSHA) TWA @ 50 ppm (300 mg/m’)  STEL : -
0]2(REL: NIOSH) TWA : 10 ppm (60 mg/m’) STEL : -
FEAA(OEL) TWA : - STEL : -
=2(DFG) MAK : - PLC : -
2U=(OEL JSOH) TWA : - STEL : -
UZ(ACL ZME57) TWA @ - STEL : -
TRIE(ARIEHE TWA : 3 ppm (18 mg/m’) STEL : -

3
" LR w27IE0] B R O W, NS, T

Of BEE LE7IFERIRE YUIHILICL

2) Besd =SAE : A= glg

8.

ADEY

1) ACGIH. Documentation of the TLV's and BEI's with Other World Wide Occupational Exposure
Values. Cincinnati. 2015.

2) Weber GL, Sipes IG. In vitro metabolism and bioactivation of 1,2,3-trichloropropane. Toxicol
Appl Pharmacol 1992:113:152-8.

3) Weber GL, Sipes IG. Covalent interactions of 1,2,3-trichloropropane with hepatic
macromolecules: Studies in the male F-344 rat. Toxico Appl Pharmacol 1990;104:395-402.

4) Mahmood NA. Overstreet D, Burka LT. Comparative disposition and metabolism of
1,2,3-trichloropropane in rat and mice. Drug Metab Dispos 1991;19:411-8.

5) Volp RF, Sipes IG, Falcoz C, Carter DE, Gross JF. Disposition of 1,2,3-trichloropropane in the
fischer 344 rat: conventional and physiological pharmacokinetics. Toxicol Appl Pharmacol
1984:75(1):8-17.

6) Buropean Chemicals Bureau; IUCLID Dataset, 1,2,3-Trichloropropane (96-18-4) (2000 CD-ROM
edition). Available: http://esis.jrc.ec.europa.eu/ [cited 17 July 2009].

7) Silverman L, Schulte HF, First MW. Further studies on sensory response to certain industrial
solvent vapors. J Ind Hyg Toxico;1946;. 28:262-6.
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8) O'Donoghue, J.L. (ed.). Neurotoxicity of Industrial and Commercial Chemicals. Volume I. Boca
Raton, FL: CRC Press, Inc., 1985. pp 137.
9) Smyth Jr HF, Carpenter CP, Weil CS, Pozzani UC, Striegel JA. Range-Finding a. List Toxicity Dat
VI. Am Ind Hyg. Assoc J 1962;23:95-107.
10) McOmie WA, Barnes TR. Acute and Subacute Toxicity of 1,2,3-Trichloropropane in Mice and
Rabbits. Fed. Proc. 8:319(1949).
11) Sittig M. Handbook of Toxic and Hazardous Chemicals and Carcinogens, 2002. 4th ed.Vol 1
A-H Norwich, NY: Noyes Publications, 2002., p. 2262
12) U.S National Toxicology Program: Toxicology and Carcinogenesis Studies of
1,2,3-Trichloropropane(CAS No. 96-18-4) in F344/N Rats and B6C3F1 Mice(Gavage Studies).
NTP TR 384. DHHD(NIH) Pub. No. 91-2839. NTP, Research Triangle Park, NC(1991).
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RII=YE-98

oS 220
(Perchloroethylene: 127-18-4)

1,1,2,2-Argslolg®(1,1,2,2-tetrachloroethylene), 1,1,2,2-Afa8}0l€l(1,1,2,2-tetrachloroethene),
Atdslofed(ethylene tetrachloride), BIEZFZZ &9 El(tetrachloroethene), carbon bichloride,

carbon dichloride

o B | =
. CAS No 127-18-4 . A 923N CoCl =
- DQF Ol LHAf  2Ho DAHO| 2ol oA Z2R2TE E= OfEH2Q HIRTH HAH(HA] %A| : 5-50 ppm)P
2 A @ 16583 . H| 3 1623 (200)°
N e R o ® 21t
37 % E 57 FN=)° 3 71 ¢ 20 mHg (2630)°
o B Sl L
M2H 2 1 ppm =679 mg/n ;1 mg/m® = 0.15 ppm (25C, 760 miHg)®
8 8 & 20| Hol o ==CH0015g/100ml, 25C). CHEEO| R7I8MLE QUOjl= & iCtb

Ef 20 ARt HIE & 28 Ba4, O MRPa Siks R3Ot ROHklHE Fotes, EAU
IR SO WRUEICE

e
S

r

%/ 1 * Merck index, "ACGIH, “HSDB

[

3. 4¥e ¥ 85
1) Egtol2Ed & Al AR AR
2) 249 AlF 2 g1 Zh A A7 A2
3) E3letA(fluorocarbon)Q) A4S 95t TZFYEY
4) H47]9] Qusld 9 Wz pAd

5) 7H&-& AP

4. 32 LEEHE 37

1) Sefolgey'?
2) Bl gx 342, Bakeae] AP

oo
o
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« B EE SO FE F5EY, Ry AHE 53 5k REFoR dojd 4 Qo

s AL HEEECEAE ok A4S &Ao Hs] & tAEA don, FE AASIRAF
(trichloroacetic acid) 22 TAFETH®. cytochrome P450 ZHE9 FQhAMIES
trichloroacetyl chloride¥ oxalyl chloride®]™, beta-lyase pathway® thAME S
S-(1,2,2-trichlorovinyl)glutathione (TCVG)= uju|gt thAAEEC|Y EA4Z8of Q3%
g Y. 1 9o oxalic acid, trichloroethanol, dichloroacetic acid,
trans-1,2-dichloroethylene2% Y¥ thA7} o] o]},

« HiA  EYd HEEREEHY fEES IdE V& FoA HIEEHILQ2Y ool 98%),

A Hato] thAtE|o] ARolL tiHo R Wi E 0,

- 9] EE HEREEA ) Bl 1-7241%F HE] MYATGY. Gruberan E 52
Ao AFE HIzzogde] wvE 71.5A1ZlEt e RIstdon? do
Trichloroacetic acid®] ¥F7]= 75-80A17F AEo|al A4 Q] BH17]&= oF (Yol Uth=
BHI%E Qb

©)

S0 HEz2aodd R 4087 RS
A%t ZrA7H(burning sensation)d #A3H S4l

ol Fhetergker,

1) & mg H oE: = 3 g HuS 2=
5 HLE]

2) NEH : FAEA

3) VHEA: TBE wF A 7] JA 5 7] AL opIF 5 ALY,
1.3

4) HR7MH : e =& A Pk, Sk 5 St Ued 5 3lon Ao &4 Tet

14,15,18,19)

ot

5 REIA: V1A § 2F7] ASSH H 239 44t 2T & A B ek kF A
H5Fo] WA 4 QEp0,

6) YN T=E L= A HAAL TE MAL ddo] Ygd & Qrpild)

7) MEIA: R wF A RAEe] Ued & Q. Erld I%E b A A3
epinephrine®] et ZA&AS Yor7|= A0 HIUEQYTID,

(2) 94 AZ}H3F

1) TR 7ko] Ak of/le]Y, HEmedgdo] WAH BAE (R 45T oploAA
F2 9 et Bas e,
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5) $B7H : 5F7) A2 ZApo] YepdHY,

6) ST : BF, Wul7k ek 5 e,

2R gof, BY 5 4 40| o4l
253 Qlek. et PAIE oj4o] 2]
Z7KIE BaE geh,

fr
o
rlo
B
O
j?_p‘
ek
iz}
Fo
=]
30
£
[
1o,
2
als}
Sl
R
_\|l_4

(3) ey

SEAYN A= 7 (hepatocellular carcinoma)® ¥E&%( mononuclear cell leukemia),
A Jo] S7RIth= H17t Qlou AlgollA= o] Wl SA= sith

g0l FAMSH= AFES AL E 3 A5t AFEoA = Bl A o, A=Y, A3BFEA,

ZrQH(of g0l ARt A9l S77F BEE7|E stelod, & HE AFoA = olE &I 4 glith

YR AP A& lymphosarcoma, W@ (leukemia), THYo] BHA¥o] F7kete= Zlo] Bl =

Stelch (IARC @ 2A (A%, A34F, dx/Z2E7]A), ACGIH : A3)

o}
“

= (18EER) TWA : 25 ppm STEL : 100 ppm

Oj=(TLV: ACGIH) TWA : 25 ppm STEL : 100 ppm

NE el ZH AE5Y N SFRUEH UM SOl LIEHLA of= fFOIM A

0l=(PEL OSHA) Z\gllAng ?Ogogp;;m STEL & 300 ppm (Sin in any 3rs)
0|=(REL; NIOSH) TWA : - STEL : -

FEHAU(OED TWA : 20 ppm (138 mg/m’) ~ STEL : 40 ppm (275 mg/m’)
=2U(DFG) MAK : 10 ppm (69 ng/nf") PLC : Il (2)

22(OEL: JSOH) TWA : - STEL : -

UR(ACL PM-57) TWA : 25 ppm STEL : -

TRIE(ARIEHE) TWA : 10 ppm (70 mg/m’) STEL : 20 ppm (140 /)

U LERE LE7IES 2 PR G Ly AASY, TIRUA, TIE WY 50l HEe LEVIEERIRE HIHILICE

L

s
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2) Besd =SAEGEY 7182 AT AT AR BF V. AESY =E3ARAA )

8.

- (I ELFR) - AW F AFSkRAF 3.5 g/ !

u|=- (BEL, ACGIH, 2018)
A A S 57 59 HEHGEZFZ2EH : 3 ppm
AHFA AFHg 5 HESZZ2EH : 0.5 mg/ 0

- =9 (BAT; DFG, 2017)

Z7HAAER 1647 o]F Y3 B2 HESGZ220gd © 200 w/L
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RI=AEE-99

| =

(Phenol; 108-95-2)

AetiHcarbolic acid), A9 (Phenyl Hydroxide, Phenyl hydrate), ®'d4Kphenic acid),
¥'d d4Hphenylic acid), B'd =¥ =Z&(phenylic alcohol), At (hydroxybenzene), 2=
sto] EE A M A (monohydroxybenzene), SA¥Ml Al (oxybenzene), H'Y¥FE(phenyl alcohol),
H=%FE(phenol alcohol), MA|&=(benzenol), E=H&=(monophenol)

- = a9 o=
- CAS No 108-95-2 . -E.Kfﬁl EI*I _'|l__7§_/¥ C6H60a @
2 W A RAM-RgAMo] HYY M| EQ0| LEOID EfZep 12 WM Al 0.04 ppm)°
‘E‘ 7"’ %F 94112 H| _§ 10712
L—';' E 7.‘-_'.' 40.85ta % E 7It__-ll 182"(:31
371 Y E 324 (371=1) z 7 @ 035 mHg(250)
° EHI—U|—U|»‘H-: 17%
79C(T|AER). B
4 = % 850CE7H%+§EH§13 Z o ob A 2t 86%°
(AR 7150)

- ™8 H & 1 ppm = 352 no/m 1 mg/nt = 0284 ppm (25C, 760 mHg)®
2(1g/15 md)2k #IHI(1 g/12 )l & =L oltf pHE 60ICh 1 9 S2REE, UTFE,
L8 O E OfEZ ojguieta, ZaME Hpual Sl QY AR ANRISO| O§R A Lrh TRt

MQ OfE2R0llE =A| of=CtP

S 7] Eb o ZOVYOLD, UOH ARGM| So| AOIIANLAT} HACIH 20| Lin Ewor %A Ofjs At
Eih LS QETIAGH ZT[T} LML ZAAER 102 ol mEHS A ofn THS Hs 84S U0l

Ofd4lg, & % ofd 5 342

E 42 =AA[LD
O o122 T o.

2/ 1 ? Merck index, "ACGIH, “HSDB



}.

4. 32 LAEE 3
D) A52Q SIEALY, 34K, S715RtE 2 dwol A4 24
2) A5} 7|7

3) g

C B BUE0~80% AE ol Z7), WE =2, M 5 BE ARS B9 w2 goEc,
Ao 7], A % IAE 13H0E AUgS 9o A 3719 49 F5 5L FY

oA FTE= 744 e Szo|raso,

o AF: A¥oZ HjA F9 YAMKEES HlE Z4HA(phenol sulfate), HlE 2FF2Uo|=
(phenol glucuromde) slojE 2 A= FEFZEU0|E(hydroquinone glucuronide.) o]eF ™.

« HiA FE WY 4R s AU E(ES] 2-&FNA), EF= tAE ] 16417 o]did
AW 53 sjAEd?. I 9 IRE YU giEe 53 sy

s W] AEAE A LE EY R OF =55 T AolA BEE oF 3541t R ST
HAHY, 28U Bentur Y 52 WH7I7F oF 13.86A17 0|2k HushicH?.

240] 3 LA&Eo] Aot WAl FES ofE AR FoEolE A]A

d =E Al Q o
£5] AnFo] YeAl & A, AIAAY] A 50-500 ng/kgole] ol Sl Ak
A= A Lo AT HEA ol ALY AlZbet

4 sk A2 ek 4 ok ol B34, A%,
B, 3 U Aol SHOE A ARSHA Hek. 2k, A L 55719 71%50] AskE At E3]

A& E dog 4 gep?
2) HIETH e A A, 29 gh, oA AR, B4 Akw B4 5 A 542 e

13,14,16)

3) AEA: FRAAA AT L oA B, AW, &3, A, E4, 4420l tehd S gt
11,15,16)

5 557 4239, 9HE ol Uehie, ARES o 4 YUtk

59 F 5 Akt BT WAV Ut Do dse S0l Wl dEel el

9
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1) &, TE, B, 018 whYHel nE Al Y B 4 9lo
ochronosis)o] AJ71t}820,

2) HE7H : A& =&
Sgo] Zpahts 0,

ot

3) A BAEY wE A FE, olAEg, T8% L 27 So| WU,
4) SrgTA: AR

5) Ve WEHY wE A 2hol AT 5 U,
* R|QF RO Al 6UoIM 15UTA] QLo ZFLE 120 mg/kg OflM 280 mg/kg THA] FOOHH EOjZfof| Ti2}
EHKI—O” E/\'Iol LI'El-Ll'Ol_I- K|7|KFQ_O O—IO{['.ZI). _/t?_:igl tl)'_}— %—T—E:’_Oﬂ 9|U|-Dl_:| OI/\|7|7|- 013 EI| ’|3ppm

10 -

L0 LER|H ENR] 24ITF FA TO| KTAUE0| SISICID SHCE
(3) TAA

H E= AFol =L 2,500 T 5,000 ppmA Eof AojA 13F B WS AL 52F &
14vte] & 5utgolA fFFo] AL 72F Fo Aol 18 A fHesd s
A2A ol 9] #lizo] mio] wEs|A god FYigo] 2HHEGY. A 9] HEsg Fo
HollA= Wt QutFo] wo] W¥st= A= dHA gl 1035 &<t 2,500~5,000 ppm
SE9 HES 2350 AojA FHeh Ao Hie wole wdads FAT 5 I

71 EAAYGOl FAlohs ZEAEC] tigt dstRAb AitolA HiEo]| =EEHIS A A
T57] FFEARY Aol ke Ao E e oy, ol A7t AT A b =4
A =E2EH Y A7) 2ol dHos AEAS 4 gtk of7bA] Abgoly FHO
H=59] WS ERIEA gttt (IARC @ 3, ACGIH @ A4)

H] Sof

)
o o &

|

o Foxg

7. L ENZE

O x=271%

ot 18 EH) TWA 5 ppm STEL : -
0l=(TLV: ACGIH) TWA © 5 ppm STEL @ -
TNZEEQ 2H ¢ NS5, BFUEH 5 D8I YBEA, T AOHTE LR ¢ fFE0IM B
0|=(PEL; OSHA) TWA : 5 ppm (19 mg/m’) STEL @ -
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TWA(15&) © 5 ppm (19 mg/ v
AI=(REL: NIOSH) Ce|||ng((15T; 156pgpm((60 mgg//mi STEL -
FEAA(OEL) TWA @ 2 ppm (8 mg/m’) STEL : 4 ppm (16 mg/ )
%(DFG) MAK - PLC @ -
2U=(OEL: JSOH) TWA : 5 ppm (19 mg/m’) STEL : -
LE(ACL #8579 TWA @ - STEL @ -
H2E(AREHE) TWA @ 2 ppm (8 mg/m’) STEL : 4 ppm (16 mg/nv)

*

2
T Lt L271F0 Y PR Y LYY, AASE TR, TIE U S0l PEE LETIRERIRE HIHELICE

2) BENH =SANEGEY 7182 SEARG A7, A 75 V. A =2ARHA4 )

8.

-3 (18 eFYE) AW F HE 250 mg/g crea
- ]=HBEL; ACGIH, 1999) : #dE= 25 Ak, A F F H= ¥idF - 250 ng/g Cr
- O]Z(NIOSH) : 4% £ % H¥& 8% - 4.5~20.7 mg/g Cr(HIFPA =), 300 mg/g Cr

(S HA)

- Z94(BAT; DFG, 1999) : FdER A5 Ak, & F F HE 8 - 200 mg/ 0

* 2%F9] El&(thymol : 100~300 ng)}& HHAZ A&t
* Ygste Ffole 49, dsste Arole AL 1Y st EEd 5 Qo

R

E
el

1) O'Neil, M.J. (ed.). The Merck Index - An Encyclopedia of Chemicals, Drugs, and Biologicals. 13th
Edition, Whitehouse Station, NJ: Merck and Co., Inc., 2001. pp 1300

2) Reynolds, J.E.F., Prasad, A.B. (eds.) Martindale-The Extra Pharmacopoeia. 28th ed. London: The
Pharmaceutical Press, 1982. pp 571

3) Gerhartz, W. (exec ed.). Ullmann's Encyclopedia of Industrial Chemistry. 5th ed.Vol Al: Deerfield
Beach, FL: VCH Publishers, 1985 to Present. pp VA19 309

4) U.S. Agency for Toxic Substances and Disease Registry: Toxicological Profile for Phenol. U.S.
Public Health Service, Atlanta, GA (1989)

5) 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. pp 1228

6) Gilman, A. G., L. S. Goodman, and A. Gilman. (eds.). Goodman and Gilman's The
Pharmacological Basis of Therapeutics. 6th ed. New York: Macmillan Publishing Co., Inc. 1980.
pp 967

7) Britt DL, Hushon JM; Biol Effects, Crit and Stand Haz Pollut Assoc Energy Technol. 1976. pp 29

8) Sheftel, V.O.; Indirect Food Additives and Polymers. Migration and Toxicology. Lewis Publishers,
Boca Raton, FL. 2000. pp 135

9) Kenyon EM, Seeley ME, Janszen D, Medinsky MA. Dose-, route-, and sex-dependent urinary
excretion of phenol metabolites in B6C3F1 mice. ] Toxicol Environ Health 1995;44(2):219-33.

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

Baltimore: Williams and Wilkins, 1984. pp III-346
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11) USEPA; Ambient Water Quality Criteria Doc: Phenol p.C-19 (1980) EPA 440/5-80-066

12) Bentur Y, Shoshani O, Tabak A, Bin-Nun A, Ramon Y, Ulman Y, Berger Y, Nachlieli T, Peled
YJ. Prolonged elimination half-life of phenol after dermal exposure. ] Toxicol Clin Toxicol
1998:36(7):707-11.

13) Sullivan JB Jr, GR Krieger (eds.). Hazardous Materials Toxicology-Clinical Principles of
Environmental Health. Baltimore, MD: Williams and Wilkins, 1992. pp 1093-5

14) Lober CW. Chemexfoliation—indications and cautions. ] Am Acad Dermatol 1987;17(1):109-12.

15) Gilman, A.G., L.S.Goodman, and A. Gilman. (eds.). Goodman and Gilman's The Pharmacological
Basis of Therapeutics. 7th ed. New York: Macmillan Publishing Co., Inc., 1985. pp 969-70

16) Ford MD, Delaney KA, Ling LJ, Brickson T; Clinical Toxicology. W.B. Saunders Company.,
Philadelphia, PA. 2001. pp 752-3

17) Osol, A. (ed.). Remington's Pharmaceutical Sciences. 16th ed. Easton, Pennsylvania: Mack
Publishing Co., 1980. pp 1263

18) Grant, W.M. Toxicology of the Eye. 3rd ed. Springfield, IL: Charles C. Thomas Publisher, 1986.
pp 720

19) Gossel, T.A., J.D. Bricker. Principles of Clinical Toxicology. 3rd ed. New York, NY: Raven Press,
Ltd., 1994. pp 222

20) IARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man. Vol 47
(1989).

21) Bingham, E.; Cohrssen, B.; Powell, C.H.; Patty's Toxicology Volumes 1-9 5th ed. John Wiley &
Sons. New York, N.Y. 2001. pp V4 390

22) Bioassay of Phenol for Possible Carcinogenicity (1980) Technical Rpt Series No. 203 DHEW Pub
No. (NIH) 80-#1759, U.S. Department of Health Education and Welfare, National Cancer
Institute, Bethesda, MD 20014

370 | EAFHUTICH NRAN M3 Sofeits 2ol



R712H4=E-100

HEISERH &
(Pentachlorophenol: 87-86-5)

2,3,4,5,6-HEerZ 2 29%(2,3,4,5,6-pentachlorophenol), 1-5F°]|E2A]-2,3,4,5,6-HEIEZ
ZHA(1-hydroxy- 2,3,4,5,6-pentachlorobenzene), (1-hydroxypentachlorobenzene), =%
AE 7(dowcide 7), BEFEZ(penchlorol), e penta), ALEH 20(santophen 20)

. CAS No 87-86-5 . B 92BN CoHCs0 PO«
- B9 Gl LAY mis o GHAHQL OHR O TN HES MMO| 2G4 HIW TIAO|CtP |
B A 2 26634° - H| 3 1978 (220)°
= = M 190-191C - ® & W 309-310C
z 7] @ £ 920 (27 = 1)° 3z 71 ¢ 000011 miHg(20T)P
o B M - R BRI B
e H S -
g o g T L=1(20COIM 14 ppm), HiHol| & =OH(20THIM 11% w/v) AfIER(20TCOfIN

53% w/v), CIO[EOfE|2, HEF(20THIM 57% w/v)ofl OHY 7t =irtb

-7l Eb 9E0|H BARIR| ok=Cf

ZM 1 * Merck index, "ACGIH, “HSDB

3) BAES dalFy 9% 5), dAER, HTo] gprAd
[n]

[e)
* OIZ0IME FHojl= o] AFREIQINDE WAl Bio| AHotA| Qe

= L

r
|

4, 72 L= 27
D 4FAY, Az

2) B B
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o
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= G dAEA et SE o diFES dAEA &L &
SHA i dES. i = oA HAbES] SFFEUC|=(glucuronide)®t HHEAY, 4te}

=9 43Hoxidative dechlorination)ol] 2J8} tetrachlorohydroquinone @431V,
« HA : 387|2 B3 S5" A9 90%0l4de] 4, tiE, 5718 S5 WidEY. 7 d A%

7159 &40 YA Gt HEEERuEe F9 9@ 2N w2A AALG?,

=
3|
&l

« BE7] L ARRAEOIA &35 S8 EE 229 AEsH vTIE ST A oF 1.3 Al

OlUTHI. 1 9 QITtofIA] THIARI keE Al A¥E B3 ¥ oF 20Y0I1, g ¥

H
=
1
39
<

WEE w20 ot Wl oF 104719

* Aol EfYRS EIROICHD HITt QICHS),

1 1 O,

o W= BIH e,

S540] UrERdTt, Aol 1 mg/m o149 WA Ei
A719} 7140 BA Wk, 0.3 ng/w BEANE 2
HRetg U YRGS opjste, S22 ofay
[T, B 3 B Al JPe SEE, A7 &4, A

2) M FE, 9L, TR, AN BF, E5 AU, AT L AP o)F & A,

3) e 7 UERE S
4) H7[H : A®EFo] HM3l I YA} AFE AAS HO|T}HOe819),

5) BEI: AREEFIE AFeH, WSE 5 539 Wel 9 sFTYo] et 4 9l

13,16,18,19)

E

6) YA : WAAL, HE 5ol Y dH Al F59 FREH )

7) B @YPAS), Wdo] WSty FHFSF A AR Ao of7E = Ao,

rd

8) 7IEr: AtBlQIAISIAgo] FukElo] MRS A FSlo] W, Wo] LrERdTHEY),

(2) W IR FE
1) &, D%, HY, QA5 29y, v FHI7ded 2 mF Qe 80l =oH, vPdnRE=
(porphyria cutanea tarda)o] AT 4= QI 41819

2) THEHEH - ubg w2 A 719] &ARS ofr|Eheh41Y)
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3) HI7H : v &9 I2X oA dejF7] 9 Fotd QIEANCPK, creatine phosphokinase)

=
AT ASHAC, ] EAgo] WAT S UL,

6) ZHIH : HetZ2 ey
gk 2t ek,

7) TIEL: V12dhAkES] Sk AT U, T-4279] 7|5 o4 & W75 o4
270 i BuEE UeHo)

i
>
oo
i)
i
r
(it
2~
gk
-
oo
™
fifo
10
oy

@) ey

HERZERHE &2 HUETE, HSAZIHES IS doit= IS E, SX-tix A+
5 o8 gsy A7t #FEEo, dA FAGTFAJTARC)ONA Group 1(carcinogenic to
humans)2 & E&513L Qlth. (IARC : 1, ACGIH : A3)

4) 71&

Ae2EeEe 08 Aol 35558 404 fge] Ak
S2oA eigel et E2go] Gtk A4 o] 1] 5-50 ng/kg FoIshE Fofafo]
b ggel e B4, Z 949 AES, FARE, Ful BY, TAZ, 5T © 232

7150] I,
oby B WA v glont, WeEEEdE AN 3P By TEA 298 fyos
3 A7AA olFY GMA L TEY GUAZF Z7HAcT B Ak,

Tt

C2 giolof ofgt Hoiat HloRIAY LHE, LR2T| § AIE 70t MIFAT UYL olufolls L
285, M7 37158 B

TET0| Pt HEN(TIRTH EHD PR Y AMHIS(VIRETH o7t 45)T Wit

222 OFU(PAYY) WY I LES avich Ay WL BS UMl 52 22 5 73
I 7120) B2 @Fy BE INSUI 2FY MOl Ml WEoZ solglt 222 ol wE
O MARID 2B, 7 B, O, T, 715, (S| HIE FISt SOl AWUCH T BRI BA| THRIC
BB/ OIEZ0IT WE Lol TN ARSIl SO, 1% 5 TINHS ShEvrs 47t 9Lt

oo
o
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7. L ENZE

D x=E871%

P=(1BLEH) TWA : 05 mg/m® STEL : -
O12(TLV: ACGIH) TWA : 0.5 mg/m’ STEL : 1 mg/m®
TNEAEel ZH N BE2 Lo o £TOIM A

O]=(PEL: OSHA) TWA : 05 mg/m? STEL + -
O|=(REL: NIOSH) TWA : 05 mg/n? STEL @ -
FHUAL(OEL) TWA © - STEL @ -
=(DFG) MAK - PLC : -
2U=(OEL JSOH) TWA : 05 mg/m® STEL : -
U=R(ACL U5 TWA : 0.5 mg/nm’ STEL @ -
TIZIE(ARIEHE) TWA : 05 mg/m’ STEL : 1.5 mg/m’
U LREME LE7IEe B gH Sl ek MAEM DRUN T U 59| PHE LETIEERIRE HOHRRILCE

2) BETH =SAXGEY 7152 AN AT AR 5 V. AESY =2A 24 )
- A=A EEEE) - BY F FEHEERRHE 5 mg/l

8. A2

1) O'Neil, M.J. (ed.). The Merck Index - An Encyclopedia of Chemicals, Drugs, and Biologicals.
Whitehouse Station, NJ: Merck and Co., Inc., 2006. pp 1227

2) Farm Chemicals Handbook 87. Willoughby, Ohio: Meister Publishing Co., 1987. pp C-194

3) Lewis, R.J. Sr.; Hawley's Condensed Chemical Dictionary 15th Edition. John Wiley & Sons, Inc.
New York, NY 2007. pp 953

4) National Pesticide Information Retrieval System's USEPA/OPP Chemical Ingredients Database on
Pentachlorophenol (87-86-5). Available from: http://ppis.ceris.purdue.edu/ htbin/epachem.com
[cited October 1, 2009]

5) National Research Council. Drinking Water and Health, Volume 6. Washington, D.C.: National
Academy Press, 1986. pp 385-386

6) Casarett L], Bevenue A, Yauger WL Jr, Whalen SA. Observationson pentachlorophenol in human
blood and urine. Am Ind Hyg Assoc J 1969 ;30:360-6.

7) Braun, W.H.; Blau, G.E.; Chenoweth, M.B.: The Metabolism/Pharmacokinetics of
Pentachlorophenol in Man, and a Comparision with the Rat and Monkey. In Toxicology abd
Occupational Medicine, pp. 289-296. W.E. Deichamn, Ed. Esevier, New York (1979)

8) Uhi S, Schmid P, Schlatter C. Pharmacokinetics of pentachlorophenol in man. Arch Toxicol
1986;58:182-6.

9) Ahlborg VG, Lindgren JE, Mercier M. Metabolism of pentachlorophenol. Arch Toxicol
1974;32:271-81.

10) Casarett L], Bevenue A, Yauger WL Jr, Whalen SA. Observations on pentachlorophenol in human

blood and urine. Am Ind Hyg Assoc J 1969;30(4):360-6.

11) IPCS; Poisons Information Monograph 405: Pentachlorophenol. (May 1989). Available from:

http://www.inchem.org/pages/pims.html [cited October 9, 2009



12) Morgan, D.P. Recognition and Management of Pesticide Poisonings. EPA 540/9-80-005.
Washington, DC: U.S. Government Printing Office, Jan. 1982. pp 22

13) USEPA; Ambient Water Quality Criteria Doc: Pentachlorophenol p.C-12 (1980) EPA
440/5-80-065

14) IPCS; Poisons Information Monograph 405: Pentachlorophenol. (May 1989). Available from:
http://www.inchem.org/pages/pims.html [cited October 9, 2009]

15) Shepard, T.H. Catalog of Teratogenic Agents. 5th ed. Baltimore, MD: The Johns Hopkins
University Press, 1986. pp 443

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

17) Dart, R.C. (ed). Medical Toxicology. Third Edition, Lippincott Williams & Wilkins. Philadelphia,
PA. 2004. pp 1530

18) Lewis, R.J. Sr. (ed) Sax's Dangerous Properties of Industrial Materials. 11th Edition.
Wiley-Interscience, Wiley & Sons, Inc. Hoboken, NJ. 2004. pp 2835

19) The Merck Index. 10th ed. Rahway, New Jersey: Merck Co., Inc., 1983. pp 1021

20) Mcconnachie PR, Zahalsky AC. Immunological consequences of exposure to pentachlorophenol.
Arch Environ Health 1991:46(4):249-53.

21) Ruder AM, Yiin JH(2011). Mortality of US pentachlorophenol production workers through 2005.
Chemosphere, 83(6):851-61.

22) Hardell et al.(2002). Exposure to pesticides as risk factor for non-Hodgkin's lymphoma and
hairy cell leukemia: pooled analysis of two Swedish case-control studies. Leuk Lymphoma,
43(5):1043-9.

23) Pearce et al. (1986b). Non-Hodgkin's lymphoma and exposure to phenoxyherbicides,
chlorophenols, fencing work, and meat works employment: a case-control study. Br J Ind Med,
43(2):75-83.

24) 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. 1981. pp 1

25) IARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man. Vol 20
(1979).

26) Bauchinger M, Dresp J, Schmid E, Hauf R. Chromosome changes in lymphocytes after
occupational exposure to pentachlorophenol (PCP). Mutat Res 182;102(1):83-8.
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f712HE-101

EEYH0I=
(Formaldehyde: 50-00-0)

HEbd (methanal), ZELH 5] =(formic aldehyde), <AMWEHoxomethane), 2A|HEd
(oxymethylene), AFstH|Ed(methylene oxide), WEBYH S| E(methyl aldehyde), Z=T¥
(formalin), WEYH 5| =(methaldehyde), morbicid, paraform, dormol, fannoform,

formol, karsan, lysoform, superlysoform

.= = o2
- CAS No 50-00-0 . _E_Km I;é _‘Il__7l(_/l|| CHan H)_LH
mor g gy B/ SO 1 ppmOIStolin QNI £ Sl A AR WATE L 22 T
(KHAH %A © 0.05-1.0 ppm E= 0.83 ppm)°
2 A @ 3003° - H] z 0815 (-200)°
kW oU Z &= ™ -195C (760 mHg)
=7 @ £ 1067 (27=1)° 3z 71 ¢ 10 mHg (-881)°
37%E2L2I(15%MHEls 232
of 9 7 SOC(UMAMEH), 37%E22RN(0 - E g S H 7~73 vol %°
Efs TQ QRNS 83T(UMINE)P
- ™2 H 4 1 ppm =123 mg/m’ ;1 mg/m’ = 081 ppm (25C, 760 mnHg)°
-8 8 E 2O 0iR I =C0 o=l YT20E T ==Lt
-7 Eb 20| B RN 37%(by weight) EEYUHBIEQ!I ZSURI OKM[O|CE UBH MTIMZA of2] THA|
SfotEat oA HHZOMH, £7F 52 FROlE HH3/0| DHR HAM WOrH RS ot YOl giCtf

M 1 * Merck index, "ACGIH, “HSDB

[

3. w8 % 8E

1) $doHurea) ZELHIS|E, H=(phenol) ZELHSIE, Hetil(melamine) ZEYH 5=
2 ZgjobA|e(polyacetal) $4]Q] APAHD

2) olddl ZEZ(ethylene glycol), HEIZEZ|E(pentaerythritol), AL HE=H
(hexamethylene tetramine)] 4§43

3) RARE 1A, WAl A0

4) vl7, g Gd4, FESA 5o A LE(resin)?

5) 7H-& HEA|, AREE, 7=, 9=, SHFE, 9, 5, A=A, WEA 5o Y7l

6) A2 H7I7kAY YRS He o), gr]e Y, dejdr]oe 25010
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REELE S $AFe SetaERo] i 3

M, P, GIA g 3y

ATAZR, BE, AE, G Y, B 5 PRA 5 4217
3 7234, Soay BY By

EEA =S AR WAAA 5 AR FAH

gEHoRLE o)F AF-(mobile home)olAl AHs AR, AR Bt HEE AR

T ZEYYsIEE 2 Y B HHE 50 S5EHT dFoAs H7E 6 5
%]—/}10 12).
AL SYE ZEYHSIEY 95% A= &5E0] ZEIHSIE g4a(formaldehyde

dehydro- genase)oll 93 7Hu]AHformic acid)C.2Z ®F2A tiAtET ZESAH S| == AX
oA 593 tfAFEER] N5,N20-H g dlH Egtoto] =2 X A K methylenetatrahydrofolic
acid)ﬁ —g—ék]g]_q_lo,ls,l@‘

A Z2AH 5 E= HEE ujitd(formate) AA oARlRAR 3715 B HiEEH,
AHO0F BjAEE AuAtdd o2 AREAL. 5] AgFo|gpoly,

- W) A EEUEE =] W] 1-15R0BE 1R E FUT AU ofietu
LEASoE 15Eg AEYRE =)
6. BMYIIE HYSH
1) 34 A9
1) & D8 HY, QF: IEAY =L % AFAR HE 2-3 ppmolA &, Z 5 45
Ao 7|, 10-20 ppmOlA+= “6‘}711 ==0] U I}t 59| AdY 5 A= TS Lot
491617 E 3} zof] Eoj7t Aol Zuto] AgH £AS JLr!7® mHo| & Ao

2)

Ty, X 9 $24 THo] Yed 4 9low, mEyL Aoz W £ Qi TE
dHslE= AP fREAT 7MY &3 dAFY stuolth. A=A HE5A R A(rritant)
2 A 274 (allergic) AEFAH HHH BFE FIU 54 =& Aol 422 A A=
sto] & FHO] HEZ(periorbital edema)S oF7]stct. ESE 7-10€9] induction periodE
AA ol Zol BFA(chronic eczema)s YL7]|=H| o= YR HNINFES TIA7|=

9L Foto] o] ol Tk,

fllo

TEIH: 0.1-0.2 ppm? HS LN E 714 S 557] A=2Z4F 9 FH Qrulzio] R
st 0.5 ppm °JAY] FEoA= HEZol UEhd o Utk W2 FEoA R 7|84, QIF

=
[¢)

5ol €5 4o 4 9lem, 10-20 ppmolAlE SFITo] LSt o w2

ZEol &€ 48 $= doH, HEFS E HH, AgelZHA olE & AT, EF



)

2)

3)

4)

5)

378 |

3 ppmolA B A7 & Eolw ke AlgolA] $7] 4] whe-g op|¥ 4= Ylths Bk
Ak
AEH
=x}o| wrARSyCH
QR ﬁi /\] Uﬂ./_\_ %, +E, /g/\]—, E_E ,] % ] a5k __/[: 9»7]\1:]'4'17'22).
UEEA 43 Al FEo] Yehgths Bast g,

73 A3 A ol ik, B I AZo] Yeid 4 rh?,

NEMH - HF T AEYo] AP Bl Yok,

& T8 HY, QIR A%, 7|3 7]18A 59 952 oprlst WAIE F wA] EsHA "7,
ZATH OB = F AUt JINEE oA v|ASAAE DAL, HEO &4, goblet
cell 54, HPATSHY(squasmous metaplasia) E FF9 o|8 F4S5(dysplasia)S

Bl o]F FAZFS o] WA,

BETH 1 3 ppmOl5te] keEol M= HETF2 7‘525 7WRE ‘{W’@Ei ﬂﬂé‘ﬂ’“ 715 2
78RS DA, RHEE a2

NEH: ASEo] EEAYSIEY] MK wEE A9 £F, 7o At Fuge] 59
o] Z7Hck: Bat ek,

T 5 A SISO FE FSAEY A 5, BEY, BYF SoIA ol
el 9ol 4 4 Atk EEYEI S| kEd
2ROl A9 GUSIAINN 27 o A S T A g )

TABLE 1. Human Adverse Health Effects Associated with Inhalation of Various Concentrations

of Formaldehyde )
Approximate
Formaldehyde Air
Concentrations
Reported Health Effects (ppin) References
None reported 0.05 69-71
Neurophysiologic 0.05-1.50 69-71
Odor threshold 0.05-1.0 67.72-77
Eye urritation 0.01-2.0% 68.71.74,75.77-82
Upper airway irritation/Increased nasal airway resistance 0.10-25 71,76, 77, 83-93
Lower airway and chronic pulmonary obstruction 5-30 71, 72.76, 89. 92, 94-100
Pulmonary edema, mflammation, pneumonia 50-100 92, 98, 101
Death 100+ 97, 100

*The low concentration (0.01 ppm) was observed in the presence of other pollutants that may have been acting
synergistically.
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(3) wehy v

EEQYHSL AFAY WYL FIHAAE AOE o] GohH Aol TEH
2 9ol gre] WAjo] F/HYTHE ATEE Wol itk Edt Ho] AL RS =Y
w23 PSS BHY A WA Aolo] FH FuWAZ} Yrke HIEE Yok

IARCOIH ESUYSEL vlolreks W@go] $HA 277 93, LulEde] Awa 247
A= AL =Z FAoFAE (IARC : 1, ACGIH : Al)
(4) AYAAT T A
| A1 11 0002 19934 SHFEEA@HSA)E A3k 000 YAkstel Bare] Ay
IAER, 2 E, §7] 2L dgstach. AR Yol ASHs 24,
At AT Y S 243 LR A2, G A, A, SoF oo
9 Sl mEHUt Y4 A LA27] D 557 o] gom, Y ol Fol=
o1k oA Tl TR 200008 TSR Aol A
H sl 200349 19 HAFHo] AZElel 0000HANA W7l A
WA EE7 Ao R At B Az AT Wy
o901}, o] ¥ 39 6719 Bte] AL ) ekt 5571
2 o) @A) AFS HA| PP J3H Kol whay SE]
AYBE HE £7) ALAAZ Ao WY A Amaol B 4 Sl
2YATE S vjula SFolgiet. et
OOOHA WAT 24 P48 4 Hols THHAREF AR oI5t AL
4G ol M =BE chope FHBLe] A4 24 L o5t SHsAS AU
| A=l 2| OOOARTAFHE 20049 99 159 FFPALL ARAELAE Sg5tdd
W) 234 HYS TR AN AL, Iy A2 A e
00% 42402 FFPANYI FRUAAYL F2 +Y5Hd A7| 2FAZA ol
AU Qlol WA 2] 4] Zolt= SOHABANI} AR 2 A AT v
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ARERIEE A Aol ol wjdo] WAYsH] HE=d i middols YaEAR
AHA gAY FEES=A(Polycyclicaromatichydrocarbons, PAHs) E—l TEY
S|t 59 &3] xItEO] U= ALE THA flon, XYY B w©ay

g

22, A% 5 g2 fo12A) BAEAL oA A
% bol =g ER 5% 5 ReE A0 = 224

oA thyg B4l WS EELTI =Y B SEE 17,53 ppmol ULk,
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7. L ENZE

D x=E871%

380 |

SI(NRLEH) TWA : 0.3 ppm STEL : -
DI2(TLV: ACGIH) TWA : 0.1 ppm STEL : 0.3 ppm
TEAEel ZH NS5Ol LIELH ¢ 8k £#F2=2 AYOIICE
0|=(PEL OSHA) TWA @ - STEL : -
TWA : 0.016 ppm

0]2(REL: NIOSH) Celing(153) :p& o STEL : -
FEAL(OED TWA : 0.2 ppm STEL : 0.4 ppm
52(DFG) MAK : 0.3 ppm (037 mg/m’)  PLC: | (2)

. TWA 0.1 ppm (0.12 mg/m’) .
2E(0EL JSOH) Ceiling : 0.2 ppm (0.24 mg/m’) STEL -
UR(ACL SMLEA TWA : 0.1 ppm STEL : -
TRIC(MRIEHE) TWA : 03 ppm (037 ng/n’)  STEL : 06 ppm (0.74 no/m)
" LR 71RO 29 e O ek NS, IIRUN, TlE U 50| es LETIRIRS ALt

2) BEd =SAE : A= gF
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2) Lewis, R.J. Sr.; Hawley's Condensed Chemical Dictionary 14th Edition. John Wiley & Sons, Inc.
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Wiley and Sons, 1991-Present., p. V11: 944 (1994)
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Pharmacological Basis of Therapeutics. 6th ed. New York: Macmillan Publishing Co., Inc. 1980.
pp 970
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12) Jeffcoat AR et al. Chem Ind Inst Toxicol Conf on Formaldehyde. Toxicol 1983. pp 38-50.
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13) Matsumoto K, Moriya F, Nanikawa R. The movement of blood formaldehyde in methanol
intoxication. II. The movement of blood formaldehyde and its metabolism in the rabbit. Nippon
Hoigaku Zasshi 1990;44(3):205-11.

14) Casanova-Schmitz M, David RM, Heck HD. Oxidation of formaldehyde and acetaldehyde by
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1984:33(7):1137-42.

15) The Chemical Society. Foreign Compound Metabolism in Mammals Volume 3. London: The
Chemical Society, 1975. pp 339
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R712H42-102

B-EEO|QErE
(8-Propiolactone: 57-57-8)

2-2 A|E}=(2-oxetanone), H|E} L Z(betaprone), 3-Slo| EEA| T 2 0] A¢ SE
(3-hydroxypropionic acid lactone), ZZWE3IE(propanolide), 3-ZZH235HE
(3-propanolide), ZZ23 == (propiolactone), 1,3-ZZ23 QZE(]1,3-propiolactone), 3-Z
21 2Z-E(3-propiolactone), HE-EZE2 3 @ &= (beta- propionolactone), dFo]=gtotT
At HEF-ZE(hydracrylic acid, beta-lactone)

2. 82| vhore A
AN
. CAS No 57-57-8 - BRI g aTA CHL0; \[T
. DO Ol LA MOl OYHEA] ORF IRV LN 9l2
B At 2 7206 (1 ppm = 300 mg/m)> - H| 3 11460 (200"
= LM 3340 T £ M 1620
57 % g 25 (air = 10) 3 71 ¢ 34 mHg (250P
ol B M 74T(UMIEH)P Z od oA 375 29%vol %)P

olo

8 & 37 g/100 ml, (£, 250)P
7| Eb M4 1 ppm = 294 mg/r?, 1 mg/m® = 0340 ppm (25C, 760 mnHg)"

£/ : 2 Merck index, "ACGIH, “HSDB

-7 BdAY &FAR AR, e 949 FE

H

A=A ARESHA 2
Aolu olaEl 2R/ Bk SMPER TA
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5. % % oMt

ol

C g4 2EANA F2 Yol WRE B9 Fout
C oAb WEREENQES WSl wHeste] 3-SRauey oS YAt (55 B

0 TR, HY QE 0 MR A, SEY, BREH, gR, NEFH Fo] Yeife] o
4ol ztet gefo] za)g 5 ek, A9 HRo] ME-TRNoYEL ol wi
NAG wF AAL U FUL TS| YT YRAT 4ol ek

2) $2IM Y 357] A 34

3) 399 FojA Tw] We-mEveBES 43 B Eal 2AYS W 4%, £3E,
A, 3% 59 F4o] FHOZ WKL ASHUT. B F ] FAG B A L
AAe] £4L of7|5tstt,

(2 54 29T A Uol Wjg-TeuoPEL A9 Ex N 150 39y P v=w
553} vsglo] WAV, o P40R WE Soid AN A oA 500t 3 sukolA
CERE P ESTE S

(3) HQFY: ARl MM oby BAWA oy FRUIME WMol AFHel o
o2 mjsojuol ArINE Weko] 9l& 54l Gtk (IARC : 2B, ACGIH : A3)

7. EE7&E

O =271
= (L B8EEH) TWA : 05 ppm STEL : -
0=(TLV: ACGIH) TWA : 05 ppm STEL : -
TEEPO| ZH ¢ 2ET| ASEY, S20IMQl TR LS AATDKH| (ol AEe
0|=(PEL; OSHA) TWA : - STEL : -
0|=2(REL; NIOSH) TWA : - STEL : -
KEAY(OEL) TWA : - STEL : -
=2U(DFG) MAK : - PLC : -
U= (OEL: JSOH) TWA : - STEL : -
LE(ACL =573 TWA : 0.5 ppm STEL : -
H2tE (AR EH TR TWA : - STEL : -
* LR LRI B¢ g G oMy, MAIEY TR 7| UN 50| MEE LET|IZEEES MIHIRLICE

d



2) REFA =2AE: A= e

8. MuFH

1) IARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Humans. Geneva:
World Health Organization, International Agency for Research on Cancer, 1972-PRESENT.
(Multivolume work). p. 71 1112 (1999)

2) Grant WM. Toxicology of the Eye. 2nd ed. Springfield, Illinois: Charles C. Thomas, 1974. pp 859

3) 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. 1981.

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

5) Grant, W.M. Toxicology of the Eye. 3rd ed. Springfield, IL: Charles C. Thomas Publisher, 1986.
pp 766

6) Patty, F. (ed.). Industrial Hygiene and Toxicology: Volume II: Toxicology. 2nd ed. New York:
Interscience Publishers, 1963. pp 1824
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R712H%E-103

o-LEIZC|L|EZE

(o-Phthalodinitrile; 91-15-6)

1,2-91AY 7R YEHE (1,2-benzenedicarbonitrile, 1,2-benzendikarbonitril), 1,2-#1z2¢]
UEH (1,2- benzodinitrile), 1,2-fAJop=HlAl (1,2-dicyanobenzene), TEAF TUYEZH
(phthalic acid dinitrile), ZTE¥ZYYEH (phthalodinitrile, ftalodinitril), ZTEZHYEZ
(phthalonitrile, ftalonitril), 2 2&-#At]7}EYEH (o-benzenedicarbonitrile), L2 E-HAl
YUEH (o-benzenedinitrile), 22 E-Alofi=HlZYEH(o-cyanobenzonitrile), 2 2E-Tt]A|o}

A (o-dicyanobenzene)

2. 22| -guid HH
//'II
. CAS No 91-15-6 . A IRAL CgHN, ©<
\::hll
. DY G A QNS e LMol B EU(NTIZS DI WS WAL oo
B OR & 12814C - H| 3 1238
= = ™ 138CC n = ™ 3045C
z g - 5 7 ¢ 375x102mHg"
o B M - Z oo oob A Buwyge gt
g of & 95mg/l (2 25C)¢ /20| Qi =OLt UTL2 OfF|Z, OMNE, HiIMoj= At =C}
-7 Bt -

M 1 * Merck index, "ACGIH, “HSDB

nREAMA AR P AR A% U A 3

o

s
o
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2) &, T, HY, A5 9 SR g A5
3) 7k 1] BojQl FAOR FE, oA, HlazAgo] ehdth 7147 ABF U 87
0] Z0), B A/GHIO] Fa, AL E7heke AR ®elt
Aol A WEwZ A LD50S 46 ng/kg, %7 W FA A LD50S 25 mg/kg, FHAHA A
LD50L 65 ng/kg ol9om, REC|A B o AZ B8 LD50L 62 ng/kg T,

(3) WA
Aot Aeo] AH Ee UR-Fuh 5 T Aol Ao hRED HEo] Wyt FEolH #yY
o] $u 9T, YR(SS A)IAL Tk ReolH FFol BASAT.

( IARC : -, ACGIH : -)

7. LE&

(1L EE TWA : - STEL : -
012(TLV; ACGIH) TWA : 1 mg/m’ STEL : -
T|l=AEe| ZH

0|2(PEL; OSHA) TWA : - STEL : -
0]2(REL; NIOSH) TWA @ - STEL : -
SHUAL(OEL) TWA : - STEL : -
=2(DFG) MAK : - PLC : -
2A=(OEL JSOH) TWA : 0.01 mg/n? STEL : -
US(ACL TMLEM TWA : 001 mg/m’ STEL : -
TI2IC(ARIEHE) TWA : - STEL : -

LR BRI 7Y EE O MY, AANEY TR, I U 52| HEE RETIREEIHS YOHRLCE
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1) Thiess AM. Observation on health hazards and poisonings by o-phthalodinitril. Zbl Arbeitsmed.
1968;18(10):303-12. (German)

2) Zeller H, Hofmann HT, Thiess AM, Hey W. Toxicity of nitriles (results of animal experiments and
15 years of experience in industrial medicine) Zbl. Arbeitsmed 1969;19:225-38. (German)

3) Lewis, R.J. Sax's Dangerous Properties of Industrial Materials. 9th ed. Volumes 1-3. New York,
NY: Van Nostrand Reinhold. 1996. pp 2699

4) Pliss GB, Vol'fson NI. Leukogenic effect of phthalonitrile. Vopr Onkol. 1972;18(1):81-6. (Russian)
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712 YE-104

I 2| ¢l
(Pyridine: 110-86-1)

ofx}Hl Al(azabenzene), °F&(azine)

2. 82|- ofop Ay

. CAS No 110-86-1 . B G IBA CoHoN ©
gop gy gy P EE BMOI T oNoIot I M2 PORULRE WMTH
(WA Al 1 017 ppm)
2 A & 79102 - Z 098 (200
= L ™ _A46C . B £ ™ 1152-1153C
z 7 ™ £ 273(271=1) (KOSHA) 3 71 ¥ 18 mHg(200)°
ol g M 20T (UMW) E gt b H ORRLI8Y MORLI24%ZTE)P
M2 H 2 1 ppm =31 mg/m ;1 mg/m’ = 0323 ppm (25C, 760 miHg) ®
g i £ 20 % =1 YIS OEEZ U L2 Q7] U 27| 2o & Aol
7| Bt UDH ARIMIQF MEOHA 20| Lty RS AAY Mis UAMIIZIE UMDY TR RETHAQ}
S0 s,

=M 2 Merck index, "ACGIH, “HSDB

3. w8 % 8E
-dQlE, 1% 9L Belhudels 41 JAE 9t 84
-gag 9 BEAg WA
A=

- ASA, AZRA, AdA Az FHBANE
- ¥ (piperidine)®] ¥4
- HE, FA|(FHAFA A=A, REOHA 5), &, AR ¥ AA 2 2o Az

LA 4 Z7HPAE

=

4. 32 LBEE 37
-HQIE W MT A 3

- AEA, Az 1 AR A%
- ¥ 2 d(piperidine)?] ¥4 34
-H[EHd, oA, 9=, 499 U AYA 2 2ug AR 53
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. 1‘41/%. /gz] 28 Oc}} S22 CQAAZNA pyridine N-oxide, N-methyl pyridine,
4-pyridone, 2-pyridone £+ 3-hydroxypyr1d1ne2i T ALE] T,

- WA F2 AMS 59 wdEY o, i 2 5718 SN sjaEg?.

« BE7] 0 AZbolA L&A FAE FH 0.05 mg/kgS L3 AH AFEZ W, 24413 F F 67%7F
Ao A LA

o
== ]
2
A
-
~
nE
rx
-
A
O
——]

Q.

1) AEA: MRS FFA Aol 43S HHNGS O U, TF, BEZ 4B,

HY, 9% DEde Fu w5 9 2o AFSAE oY, Fe LEREE 1%
A oI & om, FARE E Al 2% SMEE o1 4 AT

3) QA 4% A A 7P A8RA, WAL 5o] Ao Uehdth B kg 43
a7t RS,

te

oll

£
o>,
o
4
Tt
e
>,
ojf
15
do
o}
r o)
o,
==

4) UCH - 8 w2 A 7ho] &ARS ofr|Ep,
5) HE7H : 718 =& A] AZ9] &£ARS ofr|ghY,
6) TEIH : TF7A A=EZAt0] yag 4 JP). SASE0E AP Al RAA HEEa}

7) AEEA 18] w22 AFEAY THsAol A
8) 2 9l: %o T oF 342 10 ppmOlMRE BHT 5 AUk, AFAA Thsd AT
AAFFZ 0.5-5.0 g/kgol™, LDLOZ 500 mg/kg oIt

1) &, o8 HY, 95 &ZHOo R R &5y nRx= Z4to] dhagsicl,
2) THete | mLZ A] 719] &AFS ofr|EheH ),
3) H7|H : BHLeE A] AR &4 ofy|gH 9,
4) MEUH : AT =22 AR £4E oPF

A
n
5) ZYIH : AdFolA 2875 AFste] Faw P F7M7E oz IR

¢

(3) A

PEQ} FE 0] 83 ZEAFNA AT AE @ = e ey skt
“ﬂ ZFo] WIS, SEAZ oA L WelAlo] ERIEIR| T Aol A= A g5ty A7}
olx]A] o¥orch. (JARC : 2B, ACGIH : A3)
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7. ENE

D x=E871%

L2 EE TWA : 2 ppm STEL : -
Oj2(TLV: ACGIH) TWA : 1 ppm STEL : -
TRl ZH ¢ RSOl QR LA ATASY(AENME, fat o| ofdl EEE AMM)S AADRT| QP AHY
Oj2(PEL: OSHA) TWA : 5 ppm (15 mg/n?) STEL : -
0]2(REL: NIOSH) TWA : 5 ppm (15 mg/n?) STEL : -
FEUAL(OEL) TWA : - STEL : -
=2l(DFG) MAK @ - PLC : -
2U=(OEL JSOH) TWA : - STEL : -
UR(ACL ZML5) TWA : - STEL : -
TIZHE (AR HE) TWA : - STEL + -

* I LRRE R 2710 B YR W Y NS, TR TIE U 5O WEe LETIRYRIRS ML

[

2 REFA =2AE: A= e

8. ¥ig#

1) 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. pp 3350

2) 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, 1990. pp 262-4

3) DHHS/ATSDR; Toxicological Profile for Pyridine. 1992. pp 18

4) Gosselin, R.E., R.P. Smith, H.C. Hodge. Clinical Toxicology of Commercial Products. 5th ed.
Baltimore: Williams and Wilkins, 1984., pp 1I-408

5) The Merck Index. 10th ed. Rahway, New Jersey: Merck Co., Inc., 1983., pp 1150

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

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

8) International Labour Office. Encyclopedia of Occupational Health and Safety. Vols. 1&II. Geneva,
Switzerland: International Labour Office, 1983., pp 1577

9) Ibamm, Bennett S, Storch A, Ghosal A, Thomas PE. Synergistic induction of rat microsomal
CYP1A1l and CYP1A2 by acetone in combination with pyridine. Cancer Lett 1993:74:69-74.
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R712H4E-105

AT Clo]AAOHH|O|E
(Hexamethylene diisocyanate: 822-06-0)

1,6-Yo]AAofYEJA (1,6-diisocyanatohexane), HO|AAQFAF 1, 6-FAH &
(1,6-hexanediol diisocyanate), 1At 1,6-tjolo]aAlobo]E (hexane 1,6 diisocyanate),
1,6-IA Ed tjo]AAlod|o]E (1,6-hexamethylene diisocyanate), 1,6-3Ad tjo]AAlo}
Hlo]E (1,6-hexylene diisocyanate), AP EH-1,6-t0]|AA]oM0]E  (hexamethylene-

1,6-diisocyanate)

2. 23| gpetd Ml

) 7 o2

CAS No 822-06-0 - 2R gl 27 SLSHZZNz P NSNS
0 ol WA 2 = IO LEMHC O] OA|R UBH AFSAJO| WHATE LiTE
2 A & 16820° - H] Z 104 (25C 2=1)°
= = M _g7C (1712) Rz = ™ 2128C (171Y)P
57 % & 58 -3 71 ¢ 05mHg(25C°
Qo M 140C -2 YA -
M2 H 2 1 ppm =688 mg/m ;1 mg/m’ = 0.146 ppm (25C, 760 miHg)°
g8 o E 2ol= HO SA| oLt Q718N 2 SeCth

-7 Ef S gR30to] Qlopy, 4 B BAVC| TIATH WAURIE THEEI F77H WY ot F71et BY
Gtof Z2o| 2ol Qltt

%8 : *Merck Index, "ACGIH, “HSDB

201 X
- E9EE HAEL}F =AA
-AIAm, ZHEI= 9 owg FAA AAY] AdAR AN
- DR W gHAS A

- 22 E FRES} =A 9 HSAZ AFEEE TEAFF HEl Z|olAAJob|o]E(biuret
poly- isocyanate)?] A4t TH(HAJAES Eg2oA A EZ t]o]AAJol|o]E TFA 9
Sroeke (0.5-1.6%% 374)
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il

i)
[>
v
N
oflh
)
BX
of4
o

* F 0 3VE S8 Yol F =Edolth

o A SUE FAHER HolAAofo|E= HF] FEHAEHC Q5] MRS He o=
A7vElH | Hexamethylenediamind Q2 tALETH.

- WA AWS B3 WA wjdE.

« H37] ¢ JAMAEEQl Hexamethylenediamind® 4
1.247H1.1-1.4 AIZHog R,

6. BNYIE HYYol
1) 34 AZIP

1) SZ7 : s gE tolalohiol=o] 34 EA4L SFAXNA SE} 0.5 ppmeld
SiFer 3571 whgol A7 71540l 9lth. w2717} 0.5 ppm ol4e] o] Wt 35

N

/g0l UEIYZ| 712 9] FE7|7k0] 4-8A1 A28 8 Y. dATHLEE 7H, 71”0l YL
o5 fof 5ol A AY e 7B/A BHlE, FF 2§52 A5t SF A=
2T, &2 FET FoE F40] 3-7¢€ ASH.

Aol oA kg F # o] AYA FAol MM YEUYAR kEFo] B
e 293 AshA yerdt. 27342 EE el S&IHT 7ol yAR J

719 AAow AR,

7}E HolaAlofo|E ROl et wAEE =
HE ZEAE EFAYC|AAPHC|E(TDD =& A7
TDI's% 0.0001-0.002 ppmollA HANIE-S YEtWth. 1 %5 59 <
UeED 11394 34 2 A4 olFuhso] YetHTtt. 169H% 8% tHgHEo]
Ao E(MDD % ¥H-&-5t3ith. Al Ho] A]
M-S YERHY E9F 34 % TDI®F MDIO ¥H-5ktt. TDI ¥ MDIo] ¥H33t 895

—
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4742 TDIARE =&5 Z o] QI3 o] 498F 2982 MDIO| ¥-&-5F%th. MDIF TDIO| thst
o3t A=Z u|Fo] Hol 7|Eyqldo] Q= AFFoAE ZFE T o|AA|otH|o|EXF THo
3ol oMl g0 wApgo] Urte AL & 5 A

2) NEH : AA2F D ZL71FolAo] HAEE Bzt QUi

(3) TAA

SE Aol HAEEE 7 <t . (IARC @ -, ACGIH : -)

(L 8EEH) TWA : 0.005 ppm STEL : -

0|2(TLV: ACGIH) TWA @ 0.005 ppm STEL : -

EMEOl ZH! & T Y BF7|9 AFSNE AAUH ot 9| UNZ KAV FEE IR A
0|2(PEL: OSHA) TWA : - STEL : -

0|2(REL: NIOSH) TWA : 0,005 ppm (0.035 mg/m*)  STEL: QO pom (QKO mgmi) (102 (Q
FEAIA(OEL) TWA @ - STEL : -

£(DFG) MAK: 0,005 ppm (0.035mg/m) PLC : 1 (1)

U=(OEL JSOH) TWA: 0.005 ppm (0.034 mg/r°) STEL : -

U2(ACL RY=57) TWA : - STEL : -

H2tE (AR TR TWA : - STEL : -

g

© LR RETIES B % LYY, YAEE, TIRUN, TIE U SO BEE LETIRERIEE HIHRLICL

2) BEH =SAE : A= ¢ls
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R712HHE-106

n-H4ot
(n-Hexane: 110-54-3)

L¥-3iHnormal-hexane), n-&4t (n-hexane), #4Hhexane), 854 (hexyl hydride),

AAEEH B (skellysolve B), QX & (dipropyl)

2. 22| getd M7l

O i e B

CAS No 110-54-3 . BRI O ARAL L CHy, @ HC N N,

. B W M THA2 BIROH OIS WAPE LES R S00H 2ol 1S ORI(AM oA 1 130 ppm)P
2 At @ 8618 . 5 06591 (200)
5 E M -100~-95C* . = M oe9C
371 % E 297 (3R .3 71 9 124 mHg(200), 145 mHg(250C)°
Mg H 4 1 ppm =352 9/ ;1 ng/m = 0284 ppm (25C, 760 mnHg) >

g o g 2 =ECH00076g/100m), eok K U 500 Cherel SUISHN ¥

st

=/ @ Merck index, PACGIH, ‘HSDB

€}

- AFACRS, T THE AP

- AP A (ex. ZFHEHS HiA)?
=

o
248 2=A Az

4. F2 LEEE 37

- Eeed U SAFTAY Ax ABANE, WAL, BHA Az 37
-G, TN 7T AR B
AL 248 LEA Az 3

— o
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