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1, n]ZFAE A AE71E 93] (American Conference of Governmental
Industrial Hygienists, ACGIH)9] ety B&7|3

oty BRIIE

Al ol7tol| Al HFeFAd o] &el¥E (Confirmed human carcinogen)

A2 ol7tol| A HrbAdo] o] A% (Suspected human carcinogen)

A3 sEolAls EAgol el Hloy, AzbolAE wldol dEA A =
(Confirmed animal carcinogen with unknown relevance to humans)

I Ao A= T em E7T + Q=
(Not classifiable as a human carcinogen)

= AZbAE TS 7HAIAl 2 A= HaE= 22
(Not suspected as a Human Carcinogen)

2. ZA] ¥AF4 (International Agency for Research on Cancer, IARC)<)
g ERVIE

=]
oty 227IF

AollAl gt TekAol e =2

(The agent (mixture) is carcinogenic to humans)

Group 1

Abetoll tigk TekAdol S&3] sl e =

(The agent (mixture) is probably carcinogenic to humans)

Group 2A

Aol Tjg Wt AbsAle] Qi B4
Group 2B ] _ ) ] )
(The agent (mixture) is possibly carcinogenic to humans)

Abetoll tiek Tekgel v £RE 5 gl =2

Group 3 . . " . N
(The agent (mixture) is not classifiable as to carcinogenicity in humans)
Aol gt kAol fle =3

Group 4

(The agent (mixture) is probably not carcinogenic to humans)




3. U= 3B S5 FH(U.S. Environmental Protection Agency, EPA)2]

oy BRAE
dory BRIIE
A Aol tgt ¥FF&E2 (Human carcinogen)
- BT uehute) lubeAlo] BE FE oty 347 gl B
- Abtoll tieh EeHgol S&3] sl e =8
(Probable human carcinogen)
- AFHAQ] st 2717} 9le
(B1) - . . . S
(Limited evidence of carcinogenecity from epidemiology study)
Gy | - ATl EAE BESAR SRAHIN SR 24 UR
(Inadequate human evidence but positive animal evidence)
Apgrl Tist kel THs Aol gl 2A
c (Possible human carcinogen for humans,)
- 5w AYoA AR Ee 2Rt S ey A g7k glol"rt &
FEAL g 23
Aol s wery BAE BRE S gk 23
D (Not classifiable as to Human carcinogenicity)
- AR Be FEolA HHA A s EsAY jle =2
Aol digh ] wetd =3
£ (Evidence of noncarcinogenicity for humans)
- AR g2 FH79 FEO digld Hox F i FEI FEAY E=
R ool 27 9 FRANAT U FA7 Qi 24
4, IGEFH IA A2013-38% IHEA B =4 A9 =ETE
wobAl, AAAIE Wol9d B AIAEA Anl WA A SHo] ofd ARAE BHoz %A
(1) gty
A AT A (International Agency for Research on Cancer, IARC), B|=AFY] A A 714 3] (American

Conference of Governmental Industrial Hygienists, ACGIH), H]=+%5A4] X & 713 (National Toxicology Program,

NTP),
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SHAGSY EH7 Ao #§E FZ(Furopean Regulation on the Classification, Labelling and Packaging
of chemical substances and mixtures, EU CLP)& 7|F22 24

1) AWAKIE 0|4 Hwgalo] )|
RAAE Woley FHBAY Erlt BRIBAY HREA 2 BAGARALR B 71E)
o uhe} kgt ol w13
7ho1a: ARgelAAe] detaat Avas e FA gk 24
U 1B: Tk ol shel sgshe B4

© ZHFZ o188 A Win vivo) FHA AAAE ol A@NA %4
@ ERFE o183 AA Win vivo) AAE WMol UA AFeIA FAoli, AN E
BolS 9o 4 ke A% US
® w2E A A AZONA o)A AT F7heh 2ol Aol MAME Wol UK
AlA oA
o 2: thg ol shtel sigEle] AAAES] SHA BAMelE Loz o] g 24
D EFE o188 AA Yin vivo) AAE Wl A Aol A A
@ 2 g ABEZE ol 87 A Ulin vivo) ANE SA54 AFelA o, AH

W(n vitro) Ho|YA AP =712 Ad=E HSL
® E4F AEES olg3 Hﬂo1°wxlww Adolnl, LR WAAE ol BT 3
A Lz IAE HRE A

ARSI Wl orlaFe Fi AOR BHT Hmel A
A Bgo] TS Tk A0E 23T PR FEA

=

23 AP A7), BRI Wl AYTE T AR MY B8 A EE



QAR 22T Bl G2 Y9 BHY b3

1 8% 185 sted o

E934 QA k=& 7|FH (2013.8.14)

Sollelxt = ns TWA STEL  [me or
IEHI|(F=2H)) ppm mg/m’ ppm mg/m' | ST ==
7142l (Gasoline) 8006619 | 300 | 90 | s | 1500 S ot
SEEI=2U|5| = (Glutaraldehyde) 111-30-8 C005 | C 020
B -Ur==o}l (8 -Naphthylamine) 91-59-8 - - - - (91-59-8], oM 1A
YEZZE|AA (Nitroglycerin) 55-63-0 0.05 0.5 S |-
U E 2 W|eHNitromethane) 75-52-5 20 50 v o2
UEZHA  (Nitrobenzene) 98-95-3 1 5 s [ HF2, A2
pUEZodd (potujilEZHA 100-01-6 - 3 S
p-4 EZZ 2 2l (p-Nitrochlorobenzene) 100-00-5 0.1 0.6 S [d 2, A2
U EZEFA (Dinitrotoluene) 25321-14-6 0.2 s | g 1B, W2 A2
frgodd (Dimethylaniline) 121-69-7 5 25 10 50 s |9 2
NN-tH|ElolH| Eofu| = (NN-Dimethyl acetamide) 127-19-5 10 35 - - s | A 1B
* S hvE=¥ = - E] L= =
qDﬂn?tﬁiyﬁ;Enu]—‘diN’Nquﬂai”OM—’ 68-12-2 10 . - - s [A 1B
‘_t]o P ol =2 gy
i Tty Dtons ey methune) T T A I R N L
tlofgldl Egjolyl (Diethylene triamine) 111-40-0 1 4 s
qoﬂgoﬂEﬂg (o] =oEl| 2, Diethylether) 60-297 400 1200 500 1500
14-T]2A} (1, 4-Dioxane) 123-91-1 20 72 s | qF 2
qo]i—‘%‘é‘ﬂl% (Diisobutyl ketone) 108-83-8 25 150
gZ2 2ek (o] 93l E ], Dichloromethane) 75-09-2 50 175 i)
o-T)Z = Z WA (o-Dichlorobenzene) 95-50-1 25 150 50 300
p-t]Z=2 =2 HIA(P-Dichlorobenzene) 106-46-7 10 60 20 110 i)
12-tjE2E 2ol o] gsloEal 1, 2- DiCh]OTO@T.hYlEﬂE) 540-59-0 200 790
qDldﬂOI‘()ﬂLl()IT)ﬂ’Lﬁle} e 2250, 75434 10 4
1 1&1;41&—1%& 1-2F9 20jek(1,1-dichloro-1-fluoro 1717-00:6 500
ek dslo|Eejo )= (= He|QIAL Maleic anhydride) | 108-31-6 0.1 0.4
e iy e MR AR o064 | 16 s[4
FA AU o] AA]o ole
A iaylene bipherst o) 01688 | 05 | 0055
2-B A2=(2-hexanone) 591-78-6 5 20 - - - |2
Q2B HERZZEA= (o -Methylcyclohexanone) 583-60-8 30 230 75 345 s
YA ZFZ S (Methylcyclohexanol) 25039-42-3 50 235
W E--gkol] A& (Methyl n-amylketone) 110-43-0 50 235
wE 4T (HEHS, Methyl Alcohol) 67-56-1 200 260 250 310 S
2-HE}=(2-Butanone) 78-93-3 200 590 300 885
3ll&(Hexone) 108-10-1 50 205 7 300 s | 2
el %EEPOIC (E220gE Methylchloride) 74-87-3 50 105 100 205 a2
yeEZaazs(1],1-EdZ220fE Methyldioroform) | 71-556 350 1900 450 2450
“HAl (Benzene) 71-43-2 0.5 - 25 - S || 1A, ¥ 1B
WA (Benzidine) 92-87-5 - - - - S |9 1A
13-5Elt]al (1,3-butadiene) 106-99-0 2 4.4 10 22 9k 1A, W 1B
Q. Bl dal= E] =
ijimili‘ﬂ (?]Butacjxyetlinol EElCI;_BE) A= 111762 20 7 ) ) s |2
_ 20 E(ollelg|=a]= HE)
e e Rt v e IR I I W
1-H e (1-F8RE, 1-Butylalcohol) 71-36-3 C 50 | C 150 S
2-REAT S - HERE sec-Butyl alcohol) 7892-2 100 305 150 455
AR ELEI QT2 (tetra-Butyl alcohol) 98-51-1 100 300 150 450
1-HZ2 R 23 (1-Bromopropane) 106-94-5 25 125 - - Al 1B
2-HZ W I 2} (2-Bromopropane) 75-26-3 1 - - -
BE234E (Methyl Bromide) 74-83-9 1 3.9 - - S |¥ 2
AFAsFeRAs (Carbon Tetrachloride) 56-23-5 5 30 - - S |9 1B
AETIE £HIE (Stoddard solvent) 8052-41-3 100 525 - - - | ¥ 1B, HIB
2E]H (Styrene) 100-42-5 20 85 40 170 s |4 2
4 | ZEXAZZC MEX|E H3H RSHCIXE ALK




SR A oS TWA STEL e _—
ZEH|(F2H|) ppm mg/m’ ppm mg/m' | ST

A|ZZ28A= (Cyclohexanone) 108-94-1 25 100 50 200 s |2 2
Al Z&28IAs (Cyclohexanol) 108-93-0 50 200 - - s
A|ZZ8)AL (Cyclohexane) 110-82-7 200 700 - - -
AlZ=2 Al (Cyclohexene) 110-83-8 300 1015 - - -
opdd (ofu A} 71 FZA) (Aniline & homologues) | 62-53-3 2 10 - - S (9 2 H2
O EYEZ (Acetonitrile) 75-05-8 20 33 - - s
OLA|E (Acetone) 67-64-1 500 1188 750 1782
o EAX _o]| E. 13 12 —Lal= El

o S ety e e | sy | s | s | 4
O ELTB|= (Acetaldehyde) 75-07-0 50 90 150 270 )
ol HZYET (Acrylonitrile) 107-13-1 2 45 - - S |4 1B
ol ol = (Acrylamide) 79-06-1 - 0.03 - - S | ¥ 1B WHiB, A 2

&

g TR L o T B N A

Bl Lal= E o|lE =3 =_z]=
B e e B B I e e R
ofgdlo]l (Ethyleneimine) 151-56-4 0.5 1 - - S |9 1B, ¥ 1B
ojddZz Zolo| =2l FRZ ek, Ethylen chlorohydrin) | - 107-20-0 Cc 1 C 3
o |l (Ethyl benzene) 100-41-4 100 435 125 545 -2
ool o] ([ LoFALANE, Bihylacrylate) | 140-885 5 20 - - S e
23-O)ZA|-1-Z2HZFTAE, 2, 3-Epoxy-1-propanol) | 556-52-5 2 6.1 - - - |dF 1B 2, A 1B
of| 72 2 2 3}o] = &(Epichlorohydrin) 106-89-8 0.5 19 g 1B
o]ARE &2 (Isobutyl Alcohol) 78-83-1 50 150 - - - |-
o]iohy AFE (o)AMY AT, Isoamyl alcohol) | 123-51-3 100 360 125 450
0] A 2 H ek (Isopropyl Alcohol) 67-63-0 200 480 400 930
o|dAstol el (12-t]E2 2 ofJek, Ethylene dichloride) | 107-06-2 10 40 - - - |28
#0]8}8}ekAs (Carbon disulfide) 75-15-0 1 - - - S
AT EA Y (edZ e E R e goE 2

OfA|E| 0| E Al 2 & H oA H| 0] E | 2-Metoxyethyl|  110-49-6 0.1 0.48 S

acetate)
ZAbo| Aol (A Y Tsoamyl acetate) 123-92-2 50 260 100 520

1319-77-3
A& (RE]AD, (Cresol) 95-487 5 2 5
108-39-4
A (Xylene) 1330-20-7 100 435 150 655 - |-
22" WEHog 2 (Chloromethylmethylether) 107-30-2 - - - , - | Er A
bis-ZZ 2 gofg| 2 (2 Zf|H|Z, bis-chloromethylether) |  542-88-1 0.001 0.005 - - - 1A
Z224A (Chlorobenzene) 108-90-7 10 46 20 9% - e 2
E|H| W13 (Turpentine) 8006-64-2 20 112 - - - -
1122 HESE 2 2oek (AFdslolgd] 11,22 Tetachlroroethane) | 79-34-5 1 7 - - s v 2
H Eg}slo| =232 (Tetrahydrofuran) 109-999 50 140 100 280 -2
E24ll (Toluene) 108-88-3 50 188 150 560 S | A 2
B2 4 T]oMAJORO]E (Tolune-2, 4 Diisocyarate) 584-84-9 0.005 - 0,02 - - E 2
+E202 6 To|AAORO]E. (Toluen-2 Gdiisocyarate) 91-08-7 0.005 0,02 - - e 2
EZE2HE (E22 XS Trichloromethane) 67-66-3 3 14,7 S
1,1,2-E8|ZZ20f&} (1,1,2-Trichloroethane) 79-00-5 10 55 - - S ¥ 2
*Eg|Z 2208 (Trichloroethylene) 79-01-6 10 - 25 - )
123-ES| 22X 27} (1,2 3 Trichloropropane) 96-18-4 10 60 - - s |2 1B, A 1B
w2 2ogdl (8| EgfE2 20|24, Perchloropropane) | 127-184 25 170 100 680 - |¥ 1B
#H|% (Phenol) 108952 5 19 - - S |# 2
HEFEZ 295 (Pentachlorophenol) 87-86-5 0.5 - - S | 2
*IZ29MH|3] = (Formaldehyde) 50-00-0 0.3 - - - - A
HERZ 29 Q2E (B -Propiolactone) 57-57-8 0.5 1.5 - - - | A2
u2]d (Pyridine) 110-86-1 2 6 - - - (g2
3)=2}A (Hydrazine) 302-01-2 0.05 0.06 - - s A2
3l 1= o] AAJoRd|olE
N ekt oty mto) R I N
“BA} (n-3Ak n-hexane) 110-54-3 50 - - - - |2
e (n-3Ek, n-heptane) 142-82-5 400 1600 500 2000
] (A 2 u]AE Copper dust, fume and mists, as Cu) | 7440-50-8 1
o) oy ML=
ﬁ(%acin??lﬂgingc compounds, as Pb) 7439921 ) 0.05 ) ) | 1B A IAEES S B )
YAC/d3RE) 7440-02-0 - 0.1 ) - - -
UAGEEH 1ok 7440-02-0 - 0.2 - - - |-
FQofeixte AZ A, HFo T2 22U 2819 L&7|& Halr




SEHQIRE HA CAS TWA STEL ]él_'i— aroryy
ZEHI(S2HY|) ppm mg/m' ppm mg/m' | ST
YA (F4) (Nickel metal) 7440-02-0 - 1 - - - g2
YA 7}2 8 YJ(Nickel carbonyl, as Ni) 13463-39-3 | 0,001 0,007 - - - |9 1A, A 1B
7 E71318HE (Manganese and inorganic compounds, as Mn) | 7439-96-5 - 1 - - - |-
=15 A= B = U
O{(PMar]lgaije] ifjglemad;r]l};:l]—icarbonyl, as Mn) 12079-65-1 ) 0.1 ) ) sl
W7F E(Manganese fume) 7439-96-5 - 1 - 3 - -
Alsloldd (554 HE 2 (Zine oxide, Respirable fraction) | 1313-13-2 - 2 - - - |-
Alsloled(E)(Zine oxide, fume) 1314-13-2 - 5 - 10 - -
AFsF&(Iron oxide, as Fe) 1309-37-1 - 5 - - - |-
AkshE (€ (Iron oxide, fume) 1309-37-1 - 5 - - - |-
T2 (oFdslehE) (Mercury, Aryl compounds) 7439-97-6 - 0.1 - - s |-
w:ﬁ%cor;;ﬁ;) = DAl forms except aryl & | 230 o0 ¢ - 0025 - - s [A 1B
T2(LAsgHE) (Mercury, Alkyl compounds) 7439-97-6 - 0,01 - 0.03 s |-
ote] 23} 71 SIgHE (Antimony and Its compounds) | 7440-36-0 - 0.5 - - - |-
A20)5(7HEA ) (Aluminum, soluble salts) 7429-90-5 - 2 - - - |-
U2 0] 5 FEE ) (Aluminum, metal dust) 7429-90-5 - 10 - - o
2 0)5(YZ) (Aluminum alkyls) 7429-90-5 - 2 - - - -
AZ0l5(E4 B)(Aluminum fume) 7429-90-5 - 5 - - - -
2053 23}9-5) (Aluminum . pyropowders) 7429-90-5 - 5 - - - |-
PR L= ko) A—] Hz 4l &
igi—;t(]ﬂdkg(gspmble flacytjon z)ivfilnrigum 1314621 ) 0.5 ) ) A 42
2L (lodide and iodides) 7553-56-2 0.01 0.1 0.1 1 - -
F4(F<) (Tin, metal) 7440-31-5 - 2 - - - |-
EYS| 1S5 (Tin oxi inoreanic
Te;((e—crgzlsgn}}iga; (5111[)1 oxide & inorganic compounds | 740 37 5 ) 01 ) ) s |-
A 235 1 3FHE (Zirconium compounds, as Zr) 7440-67-7 - 5 - 10 - -
=8 Od‘f% eblpﬁ; fra(cgf)i?nunl and compounds, 7440439 - o) - ; S 1A, W2, A 2, B84
FHFE (B2 9 &)(Cobalt dust& mist, as Cu) 7440-48-4 - 0.02 - - - |2B
(C%mﬂ-;ef(iucg)(chromte ore processing 7440473 . 0.05 : i B RE TN
F-E(F4)(Chromium metal) 7440-47-3 - 0.5 - - - |-
IR (284 5512 i
ﬂiénzgof}ni%atcf éolublle%ngrga)r(ﬁcchi%nnggnénvcﬁ) 7440473 ) 0.01 ) ) B
FE67} skE (4-849)(Chromium( VDcompounds(Water soluble) | 7440-47-3 - 0.05 - - - A
FEAE Y(Lead chromate, as Cr) 7758976 - 0.05 - - - | W o1A, A 1A
3EZAF o}(Zine chromate, as Cr) 13530-65-9 - 0,01 - - - | o1A
3= 27} 3 Chrominum( T )compounds, as Cr) 7440-47-3 - 0.5 - - - |-
ELi 37} 3FgHE(Chrominum( I )compounds, as Cr) 7440-47-3 - 0.5 - - - |-
2HI(7184 3FHE) (Tungsten(Soluble compouds) | 7440-33-7 - 1 - 3 - |-
‘3"/\13](?9—/‘q M) Tungsten(Insoluble compouds) | 7440-33-7 - 5 - 10 - |-
Fza} (2 oPAE]lA S ) (Acetic anhydride) 108247 | C 50 | C 200 - - - -
E3=4 (Hydrogen Fluoride) 7664-39-3 0.5 - C 3 C 25 S |-
AP EE (Sodium Cyanide) 143-33-9 N 3 , 5 T
AlQFSIZE (Potassium Cyanide) 151-50-8 - 5 - - - |-
A4 (Hydrogen Chloride) 7647-01-0 1 15 2 3 - -
A} (Nitric Acid) 7697-37-2 2 5 4 10 - -
EEE 20N EAKAFS 3} 2AL, Trichloroacetic acid) 76-03-9 1 - - - |22
A} (Sulfuric Acid) 7664939 - 0.2 - 06 | - gf%g?% ek 1ACaAL Misce]
£ (Fluorine) 7782-41-4 0.1 0.2 - - - |-
HE (Bromine) 7726-95-6 0.1 0.65 0.3 2 - -
Abstolddl (Ethylene oxide) 75-21-8 1 2 - - - [Z]S:ékgg]n;%%“\é 14, AAAE
AR 23] A (Arsine) 7784421 | 0,005 | 0,016 - - - | 778421 kA 1A
AlQkslrA (Hydrogen Cyanide) 74-90-8 C 47 | C 52| s
A2 (Chlorine) 7782-50-5 0.5 15 1 3 - |-
Q2 (ozone) 10028-15-6 0.08 0.16 0.2 0.4 - -
OJAKSIR A (Nitrogen dioxide) 10102-44-0 3 6 5 10 - |-
UAFSRI A (Nitrogen monoxide) 10102-43-9 25 30 - - - |-

6| 2ExAZH




= = —
a0l T ons TWA STEL s _—
I=HI(S2H7)) ppm mg/m’ ppm mg/m | ST
QARS}ELA: (Carbon Monoxide) 630080 30 34 200 229 (630-08-0] A=A 1A
EAA (Phosgene) = 712 HY 2 glo|= 75-44-5 0.1 0.4
EAD(ABpA) 7803512 | 03 0.4 1 1 -
3leas (Hydrogen Sulfide) 7783-06-4 10 14 15 21 )
fZ22MA U} 1 % (Dichlorobenzidine and  Its salts) 91-94-1 - - s |9 1B
kU Eol} 1 4 (g -Naphthylamine and
=2 Ead ) 29 _ - =13
its salts) b 134327 0.006 = 2
3EZAF o} (Zine chromate, as Cr) 13530-65-9 0,01 R - a 1A
L =2E-Egdy} 1 H(o-Tolidine and its salts) 119-93-7 - - R s |4 1B
tolAIdT} 1 & (Dianisidine and its salts) 119-90-4 0.01 - - 2 1B
g2 5|15 HE i P
;’]e)E‘EFJ—]' I 33HE (Beryllium and compounds, as 2440417 0.002 i 0.1 s |ur 1a
e "
(Arscxnic & inorganic compounds, as As) 7440-38-2 0.01 - - = 1A
B : "
(T4t (Chromite ore processing (Chromate)) 7440473 0.05 - N 2 1A
k] ZEFZ 1]%] (Volatile coal tar pitch) 65996-93-2 0.2 - - IV
23} YA (Nickel sulfide) 16812-54-7 1 - - HF 1A 9 2
@AM (Vinyl Chloride) 75014 1 - f - B R N
HZEg|ZZ2e}0|E (Benzotrichloride) 98-07-7 - C 0.1 - S |¥ 1B
A (Asbestos, crysotile) 1332-21-4 0,17l/cm3 - - LV
Q9 n|AE: IEA (Oil mist: mineral) 8012-95-1 0.8 R B
IEEZ] (Grain Dust) 121-75-5 4 . B}
EAPER(ZAFE)(Wood — dust(Western  red — cedar,| 05 ) ) N
inhalable fraction) . =
ZEAJEZ(Wood dust) 1.0 uF 1A
42 A5 (Fibrous glass) 5

s ARJOFARAM AIHFR] A (2016.02.17)0] 2J5ke] SolApE w2l o] FLr|Fo
FaUAO) wEVES A WEAdPARAY ATt
5

E 5 ee] A Gy B

2

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

carcinogens based on mode of action

4 9% (Furopean Commission) =& 7|&%

assignment to the groups of

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

appropriate:

model appears

1,3-butadiene (quantitative risk  assessment performed), vinyl chloride (quantitative risk assessment  performed), methylene

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.
LNT model may be used as a default assumption, based on

the scientic uncertainty :

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

performed)

In these cases the

(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
FoaioIxte AN, HEgo 02 2uel 2319 &7|1& Mg | 7




FollRIxt HE LEI7|1E FAoN]
= o2 7
CASHZ TWA STEL =a |2y He
ZEH7| (YR H7)) - - =T JlE o | =
ppm mg/m ppm mg/m
8006-61-9 7F&59 (Gasoline)
111308 ZFEF2 Y3 = (Glutaraldehyde)
91-59-8 B -UZEot 1 4 (B -Naphthylamine)
55030 YE=EZ2|A|= (Nitroglycerin) 0.01 0.095 0,02 0.19 skin C 2008
75525 UE &g (Nitromethane)
98953 UEZWHA (Nitrobenzene) 0.2 1 _ _ skin 2002
100016 pYEZoRdH (popu| U ERHA
100-00-5 p-HEZZ & 2413 (p-Nitrochlorobenzene)
25321-146 | YYUEZEZ4N (Dinitrotoluene)
1214607 tuelopd®l (Dimethylaniline)
60-11-7 p—l:] Uﬂ %o}u]i?}}_qi_]z‘ﬂ
(p-Dimethylaminoazobenzene)
127195 NN-t]H|EolAEo] = (NN-Dimethyl acetamide) 10 36 20 72 skin 1994
@122 trgZ2oln|= (NN-THE ZZ2olu|x) 5 15 10 30 skin 2006
101-14-4 4’?&2}%3&&%5& ﬁﬁdﬂh%xﬂ?neﬂmne) not feasible not feasible skin A 2010
111-40-0 tojedl Eg]olul (Diethylene triamine)
60-29-7 oEoH 2 (EefE2) 100 308 200 616 1991
12391-1 1,4-T]2AF (1 4-Dioxane) 20 73 _ — 2004
108-83-8 tjo|AHEAE (Diisobutyl ketone)
750922 tEE e (o] gz e
95-50-1 o-gZ=Z ZHl3l(o-Dichlorobenzene) 20 122 50 306 skin 1995
540-590(sym) | 12-] FEZ o (o] HBfolA|E D)
75434 q%ﬂi&iﬂiﬂﬂ?}
(H= ZEo2neh
569-61-9 ulAEL (Magenta)
108316 o] dste|egole (= Qb
ms [PUEEREGEn s e ad | | | | | | ”
HEdM| Ao | AAOR[0]E (Methylene bisphenyl
101-688 isocyanate)
391786 HE nHE FAE (Methyl n-Butyl Ketone)
383-60-8 © 2B HEXZ 28 (o -Methylcyclohexanone)
25639-42-3 HEA|Z 23N (Methylcyclohexanol)
110430 HEn-ot AE el 50 238 — — 1991
67561 e -8 (Methyl Alcohol)
78933 HE oA E (Methyl Ethyl Ketone) 200 600 300 _ skin 1999
108-10-1 HE o] AFEAE (Methyl Tsobutyl Ketone) 20 83 50 208 1991
74873 wg Z2glol= (FZ2HEh
71556 HESEEEE (11,-EFE2 2 — — —_ — 1995
71432 WAl (Benzene)
92875 X} 1 9 (Benzidine and Its salts)
106990 13-2Ek el (1,3-butadiene) ez 2007
mwe | F _,]E]AEM]ﬂiéogial FeE B 20 8 50 246 skin 1996
1124072 Z’ﬁgyl%% OPAIEIOIE (2-butoxyethanol 20 133 ) 333 skin 199
71363 L-REYTS (1782 — — — —
7892:2 2-HHoHS - RERS)
106945 1-H 2RI 23} (1-Bromopropane)
75-26:3 2-H2 W23} (2-Bromopropane)
74839 HESHH|E (Methyl Bromide) not feasible not feasible skin A 2004
36-235 Aldslebas (Carbon Tetrachloride) 1 6.4 5 32 skin D 2008
8052413 AECIE S$HIE (Stoddard solvent)
100-42-5 2~E|F (Styrene) _ _ _ _
108941 AlZ 28 A= (Cyclohexanone) 10 40,8 20 81.6 skin 1992
108930 A2 23 s (Cyclohexanol)
110-82-7 A ZFZ 84} (Cyclohexane) 200 700 _ _ 2001
110-83-8 AlZE Al (Cyclohexene)
62533 0}2%%“(: E'i%iggﬁs = 05 1.94 1 387 | skn | C 2010
8 | ZRRtAZZTICH MEX|A H3H FMUXE AL EoH




FollRIxt HE LEI7|1E 2t

_ e I

CASHS _ _ TWA STEL = | e El E
I2H7|(F2 #7) =T = | mE | =
ppm mg/m’ ppm mg/m’
75058 O EUEH (Acetonitrile)
67-64-1 OFA|E (Acetone) 500 1210 1000 2420 1997
g
wso | TS BN e ez oo | 2 u - — | skn 207
75-07-0 OFM| EYUH|3] = (Acetaldehyde)
107-13-1 olad2YEZ (Aarylonitrile) _ _ _ _ skin 2003
79-06-1 olZ o= (Acrylamide)
110805 | % ‘("lﬁ; M]g;i So]g o] Al 2 8 _ _ skin 2007
107211 | ogalZe)=E (1,2-t]3| == Aojeh 20 52 40 104 skin 1995
62896-6 | o€l 22F YUEHO|E (UER F2F)
151564 | o|ddlo]dl (Ethyleneimine)
107073 | HAEZ 2sjo|Ed] 2-FEZoehS)
100-41-4 ol&HllAl (Ethyl benzene) 100 442 200 884 skin 1995
140885 | oot |o]E (o Hola YA T) 5 21 10 42 2004
556525 | 23-OEA--Z RIS (FE|AE)
106898 | sl Esto] = 2 Epichlorohydrin asigned asigned skin | A 201
égz/%)%jz)l\Q A4S} v|=|d (Chlorodiphenyls)
54% HA -
11097-69-1
2465-27-2 | 22F7 (Auramine)
74-88-4 Q =3} wE (Methyl Iodide) _ _ _ _ 1999
78-83-1 o]AHE F-E (Isobutyl Alcohol)
123513 | o|2old gd3S (o]aHE dHP) _ — — —
67-63-0 o|Az 2 HAF-2 (Isopropyl Alcohol)
107-06-2 olloldd (12-t|E2=20%h
75-15-0 o]&3}tekAs (Carbon Disulfide) 5 15 none none skin 2008
= | L
628637 | ZAto]2obd (AL HE) 50 270 100 540 1991
65996932 | ZE}Z (Coal Tar)
}gg;zzg A= (Cresol) reccﬁ)glﬁend _ _ skin 2002
95-48-7(ortho)
08-39-4(meta),
106-44-5(para)
1330-207
g;“j:;’%) A4 (Xylene) 50 221 100 442 skin 1992
(ortho)
108-38-3
(meta),
106-42-3
(para)
107-30-2 %Ei%r”ﬂ% HE ofH|2 (Chloromethyl Methyl
52881 | bisFREM o2 (ZRRH2) asoned assigned A 2009
108907 | Z=2=2dIAl (Chlorobenzene) 5 23 15 70 2003
8006-64-2 | H|HHI-F- (Turpentine)
79-34-5 L122-HEZZ 22 (Aol
109999 | HEg)slo| =23kt (Tetrahydrofuran) 50 120 100 300 skin 1992
108-88-3 E24l (Toluene) 50 192 100 384 skin 2001
584-84-9 E24012 4 t]o| AAJO0]E. (Tolune-2,4-Diisocyanate)
91-08-7 EZ26-t]o]AA0l|0|E (Toluen-2,6-diisocyanate)
67-66-3 EfZE2vE (FRRXD) 2 10 _ _ skin 1995
79-00-5 1,1 2-E2|Z 2 20|k (1,1,2-Trichloroethane)
79-01-6 EglEZZ 2094l (Trichloroethylene) 10 54,7 30 164.1 skin 2009
FQaffoixte AZaah, Heto M2 2o 2819 =&7|1& H2HE | 9




Sefioixt B [ 215t
= = Wik
CASHZ TWA STEL =. |2y e
2287|(Z2 77) = 7= || T
ppm mg/m’ ppm mng/m’
96-18-4 123-EB|E2Z X 27} (1,23 Trichloropropane) assrilg(ged assrilg(;ged skin A 2011
127184 | HE22dd (HEFS 22 20 138 40 275 skin | D 2009
108-95-2 #|+ (Phenol) 2 8 4 16 skin 2003
87-86-5 HEFZZ 295 (Pentachlorophenol)
50-00-0 ZEAH|S| = (Formaldehyde) 0.2 _ 0.4 _ skin 2008
57-57-8 HjERZ 2 1] @& (B -Propiolactone)
COHA(CN? | R 28 ZERCUEY (¥4 Teka]
skin,
85449 EFE]ojlo|=gto] = (Phthalic anhydride) _ _ _ _ respiratry 2010
no no
110-86-1 ge]d (Pyridine) recommend recommend skin 2004
ation ation
= . not not .
302-01-2 S| =214 (Hydrazine) assigned assigned skin B 2010
AR ol A oRfolE
822060 (Hexamethylene ~ diisocyanate)
110543 | SAF (n-3)4D 20 72 — — 1995
142825 | ek (n-geh) 500 2085 _ — 1995
5 By . not not .
77-78-1 SR H|E (Dimethyl Sulfate) applicable applicable skin 2004
123319 | B|ER2F = (14-T] 3| =ZAHA
Ha7]s: | 7] (23, & 9 njAE) on going
947]5 : pb | (DI L 3PFE (Lead and s Compounds) _ 100 _ _ 2002
0.005
U475 YA} 71 3ghE (Nickel and Its compounds) (respirable _ _ C 2011
fraction)
0.01
(inhalable
fraction)
_ b =l 0.200
47|13 Mo B 1 sk _ (inhalable | Pt 2011
(Manganese and Its Compounds) fraction) assigned
0.050
— (respirable | ot
fraction) assigned
Arglotd (27D
Atk (& 2 B3
APAESH| 4 (Arsenic Trioxide)
20 R =]
o115 - 1| T L BE
wA7IE  Hg (Metallic Mercury and Its Compounds) - 0.02 - - 2007
Srel 2t 1 Bk
(Antimony and Its compounds)
UEu|EL 1 S
(Aluminium and Its compounds)
49409 (TetraalkylLead)
AR (B3 2 5
L& (lodide)
FA3} 1 F7)388HE (Tin and Its compounds) insﬁziem _ _ 2003
A2dEa 1 SR
(Zirconium and Its compounds)
_ 7]_]: \:11‘_ 1 3E 0.004
75 cod| TEENT T EE X — (repiratory — — C 2010
(Cadmium and Its Compounds) fraction)
SE (E71 9 8
4705 o g3 I =
R ‘ (Chromium and Tts Compounds)
B O sRkE
(Tungsten and Its compounds)
108247 | FpzAl (e ofAElAIA )
7664393 | B34 (Hydrogen Fluoride) _ 15 3 2.5 1998




FoliQlxt B LEIIE PizS;
_ e IR
CASHZ _ _ TWA STEL =. |2y e
I2H7|(F2 #7) =T = | mE | =
ppm mg/m’ ppm mg/m
143-33-9 AlRFSIUYES (Sodium Cyanide) _ 1 _ 5 skin 2008
151-50-8 AloFslZHE (Potassium Cyanide) _ 1 _ 5 skin 2008
7647-01-0 | P3R4 (Hydrogen Chloride) 5 8 10 15 1994
7697-37-2 | HAF (Nitric Acid) — — 1 2.6 2001
76-03-9 EZ SRR EA (4HE3tEAD recorg)glend _ _ 2004
ation
7604-93-9 | BFAL (Sulfuric Acid) _ 0.05 _ 0.1 2007
7782-41-4 E4 (Fluorine) 1 1.58 2 3.16 1998
772695-6 | EE (Bromine) _
75-21-8 Akslol gl (Ethylene oxide) _ _ _ _
T2l | AFraBHH A (Arsine)
74-90-8 AlQFS}=4r (Hydrogen Cyanide) — 1 — 5 skin 2008
7446-09-05 | OFSHAF7}A (Sulfur Dioxide)
7782505 | G4 (Chlorine) _ — 0.5 15 1998
10028-15-6 | 2= (ozone)
10102-44-0 | ©]AFsF&l A~ (Nitrogen dioxide) _ _ _ _
7&6102—43—9 UARSHR 4 (Nitrogen monoxide) _ _ _ _
630-08-0 QJALS}EFA (Carbon Monoxide) _ _ _ _
75-44-5 Z27 (Phosgene) 0.1 0.4 0.5 2 2011
7803512 | EAT(QIERA) 0.1 0,14 0.28 1998
7783-06-04 | B34 (Hydrogen Sulfide)
oroe1 | HEEEMAGEY I 9
(Dichlorobenzidine and Its salts)
isimn | bUpEElonz T o
(a -Naphthylamine and Its salts)
13530-659 | A=Al o} (Zinc chromate)
119937 | LEE-EZUI 1Y (o-Tolidineandltssalts)
119-90-4 oA} 1 ¢ (Dianisidine and Its salts)
=5 Sl
e Be wl%e?yﬁlﬁ aﬁ];lgl—fCompounds)
S \= 5o e
7440-38-2 Hl&rseiic:,l m_g;l] i%zgamc compound)
7440473 aé}oéé}%qcfromw ore processing (Chromate)) - 2 - - 2004
65996-93-2 | B|9H ZEFE ] 2] (Volatle coal tar pitch)
16812-54-7 | 338} YA (nickel sulfide) _ <rgs'$g1e C 2011
fraction)
0.01
(inhalable
fraction)
75-01-4 &5k (Vinyl Chloride) _ _ _ _ 2002
HZEZZZYE (Benzotrichloride)
A (Asbestos, crysotile)
CnH2n+2n210) | 2. H]AE: 3FEA] (Ol mist: mineral)
L5127 (Grain Dust)
SHEA BA (Mineral mist)
H B2 (Cotton Dust)
HegE | & 24 (Wood Dust) 2005
FROQIXtE AL, HEo w2 ZUel 289 &7|1F Helr | 11



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

Celling?h®] 'C’ #7]= 593 f@Adol e =do HVIFTHL Hol 3UF (Some particularly

hazardous substances are marked as note in the column "ceiling value") celing ZF= W= HA|5HA] &kal

‘c 2uk 3713

B R Et NG skinolek E750] 9t S &7
NP 713 SEZW Pk Ba HREHE weso sk BAo| ths) BT (Note the

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

the air content,)

HlolA]

= ) )

A, AREEE Ao e

[felx 253 == .
CAS TWA STEL Ceiling Léll_j-: ﬁg
A2x|E 82| mEe 92 2| wo || o || o || i i

==l Gasoline 8006-61-9 2012
ZRel2edgs|= Glutaraldehyde 111-30-8 0.1 042| C 2012
6 -y=dgoly} 71 4 B -Naphthylamine 91-59-8 2012
HEZZIAH Nitroglycerin 55-63-0 0,03 0.3 0.1 1 skin | 2012
UEZuet Nitromethane 75-52-5 20 51 2012
UEZ A Nitrobenzene 98-95-3 0,2 1 1 5.1 skin | 2012
pYE=Zopdd p-Nitroaniline 100-01-6 1 5.7 3 17 skin | 2012
pUEZZZ 2l p-Nitrochlorobenzene 100-00-5 1 3 skin | 2012
fUERZER Dinitrotoluene 25321-14-6 0.2 skin | 2012
tugobd®l Dimethylaniline 121-69-7 5 25 10 50 skin | 2012
p-or o] opx Al p-Dimethylaminoazobenzene 60-11-7 2012
NN-t]H| Eloly| Eoju| = N,N-Dimethyl Acetamide 127-19-5 10 36 20 72 skin | 2012
ez Soln|= N, N-Dimethylformamide 68-12-2 5 15 10 30 skin | 2012
44-tlo=33 tiFE 2] duel | 4,4'-Diamino-3,3-Dichloro-diphenyl-methane 101-14-4 0,01 | 011 skin | 2012
gl Egopyl Diethylene triamine 111-40-0 1 43 3 13 skin | 2012
togojg 2 Diethyl ether 60-29-7 100 310 200 620 2012
14-T]2AF 1 4-Dioxane 123-91-1 10 36 40 150 skin | 2012
Co|AREAE Diisobutyl ketone 108-83-8 25 150 40 240 2012
| ZZ2 2t Dichloromethane 75-09-2 100 350 250 880 2012
o-UZ==2HA o-Dichlorobenzene 95-50-1 10 61 50 300 skin | 2012
12-tE2 2o g 1,2-Dichloroethylene 540-59-0 200 | 800 | 250 | 1000 2012
OE22 R 220 2t Dichloromonoflurormethane 75-43-4 10 40 20 80 2012
u}AlEk Magenta 569-61-9 2012
el ofslo|egtol= Maleic anhydride 108-31-6 0,1 0.41 0.2 0.81 C 2012
2T EA] o EhE 2-Methoxy ethanol 109-86-4 05 16 skin | 2012
HEHH|AH o] AA|ol]|o] E Methylene bisphenyl isocyanate 101-68-8 2012
He n-HE AE Methyl n-Butyl Ketone 591-78-6 5 21 10 42 skin | 2012
Q2 HEHAZZIA = o -Methylcyclohexanone 583-60-8 50 230 75 350 skin | 2012
HEXZ2 = Methylcyclohexanol 25039-42-3 50 240 75 360 2012
HE-n-old A= Methyl-n-amylketone 110-43-0 2012
e 47 Methyl Alcohol 67-56-1 200 270 250 330 skin | 2012
HEEAE Methyl Ethyl Ketone 78933 100 | 300 skin | 2012
HEo|AREAE Methyl IsoButyl Ketone 108-10-1 20 80 50 210 2012
e Z2gboje Methylchloride 74-87-3 50 100 75 160 2012
HESZ22 xS Methylchloroform 71-55-6 100 550 200 1100 2012
A Benzene 71-43-2 skin | 2012
Hx Y} 1 & Benzidine and Its salts 92-87-5 2012




QeI 2 = -
CAS TWA STEL Ceiling ]éll_ _L_JF:‘AEl.
ASX|E 77| TRE A2 H7| S ey — " =TT
13- e Ql 1,3-Butadiene 106-99-0 1 22 2012
2-HEA| o ERS 2-Butoxyethanol 111-76-2 20 9 50 250 skin | 2012
2-HE]o|El-2 olAH|o|E 2-butoxyethanol acetate 112-07-2 20 130 50 330 skin | 2012
HEolH . Butyl Alcohol 50 150 75 230 skin | 2012
1-5EehsS 1-Butyl Alcohol 71-36-3 2012
2-HEotT .9 2Butyl Alcohol 78-92-2 2012
|- HZR T2} 1-Bromopropane 106-94-5 10 50 50 250 2012
2-HZ W23t 2-Bromopropane 75263 1 5.1 2012
HE3mE Methyl Bromide 74-839 5 20 10 39 skin | 2012
ArdsherA Carbon Tetrachloride 56-23-5 1 6.3 5 31 skin | 2012
AETIE SHE Stoddard solvent 8052-41-3 2012
S| Styrene 100-42-5 20 86 100 430 2012
Al ZZ2 A= Cyclohexanone 108-94-1 10 41 20 82 skin | 2012
Al Z =23 Cyclohexanol 108-93-0 50 210 75 310 2012
A E23AL Cyclohexane 110-82-7 100 350 250 875 2012
AE2 A Cyclohexene 110-83-8 300 1000 380 1300 2012
ofdd ¥} 1 ==H Aniline & homologues 62-53-3 2 7.7 4 15 skin | 2012
O EYEZ Acetonitrile 75-05-8 20 34 40 68 skin | 2012
OLA|E Acetone 67-64-1 2012
OLA| EAL 2-0f EA]0E Ethylene Glycol Monoethyl Ether Acetate 111-159 2 11 skin | 2012
O Ed|s| = Acetaldehyde 75-07-0 25 46 2012
olmdRUEY Acrylonitrile 107-13-1 2 4.4 4 8.8 skin | 2012
olgHolm|= Acrylamide 79-06-1 0.3 0.9 skin | 2012
2-o|EA]ofERE: Ethylene Glycol Monoethyl Ether 110-80-5 2 7.5 skin | 2012
ogdlZeE Ethylene Glycol 107-21-1 20 50 40 100 skin | 2012
ofgdd Zgl= tJUEY|0|E Ethylene Glycol Dinitrate 628-96-6 0,03 0.2 0.1 0.6 skin | 2012
ofgdolyl Ethyleneimine 151-56-4 05 | 0.8 skin | 2012
ojgddlZg2slo|=d Ethylenechlorohydrin 107-07-3 1 33 skin | 2012
MERIE Ethyl benzene 100-41-4 50 220 | 200 | 8%0 skin | 2012
ofgola o] E Ethyl ester of acrylic acid 140-88-5 5 21 10 42 skin | 2012
23O ZA-Z 2 IS 2 3-epoxy-1-propanol 556-52-5 2 6,1 skin | 2012
o Zz2sfo| =g Epichlorohydrin 106-89-8 05 19 skin | 2012
A4z} vy Chlorodiphenyls 4%;/0469%5_9: 05 15 2012
5404 O -
i 1?))97?6;1‘ 2012
< Auramine 2465-27-2 2012
socsl e Methyl Iodide 74-83-4 2 12 2012
o|aHE dFE Tsobutyl Alcohol 78-83-1 2012
o|Aopd] oF51S Isoamyl Alcohol 123-51-3 2012
O] AL RO S Isopropyl Alcohol 67-03-0 2012
o| gzt Ethylene Okchloride 107062 1 4 5 20 skin | 2012
o33l A Carbon Disulfide 75-15-0 5 15 skin | 2012
ZAR-HEA| oY 2-Methoxyethyl acetate 110-49-6 0,5 25 skin | 2012
ZAo] Aol Isoamyl acetate 628-63-7 2012
g2 Coal Tar 65996-93-2 2012
1319-77-3(mixture),
ECES Cresol 33?347&?5) 5 2 | 10 | 4 skin | 2012
106—445(1)211:15
1330-20-7(mixed),
ERE) Xylene l%%égg{;ghetﬂg 50 | 220 | 100 | 440 skin | 2012
106-42-3(para)
Z22HdE HE o= Chloromethyl Methyl Ether 107-30-2 2012
bis-Z2 2| Eofg| 2 bis-Chloromethylether 542-88-1 0,001 | 0,005 | 0,003 | 0,014 2012
22 2A Chlorobenzene 108-90-7 5 23 15 70 skin | 2012
ZIEI IR Turpentine 8006-64-2 25 140 50 280 skin | 2012
1,12 2-HEZZ 2 Z2ofet 1,1,2,2 -Tetrachloroethane 79-34-5 1 7 3 21 skin | 2012
HEgslo|= 23+ Tetrahydrofuran 109-99-9 50 150 100 300 skin | 2012
E2al Toluene 108-88-3 25 81 100 380 skin | 2012
E2al-24-t]o]AAJold|o| E Tolune-2 4-Diisocyanate 584-84-9 2012
E2al26-t]o]AAoldo| E Toluen-2 6-diisocyanate 91-08-7 2012
Eg|ZZZ2uEt Trichloromethane 67-66-3 2 10 4 20 skin | 2012
L12Eg 2@ 1.1 2-Trichloroethane 79-00-5 10 | 55 | 20 | 110 2012
Feaioixty AL, HEO 02 I 239 =&7|& Hal® | 13



HoIXtH HE

S| IR | RAF
i CAS TWA STEL Ceiling ESqIEl

AR H7| TiZte 3& 27| ppm | mg/m’ | ppm | me/m'
EgEZ=2Zogdl Trichloroethylene 79-01-6 10 50 skin | 2012
123-EC|Z2222Z27 1,2,3-Trichloropropane 96-18-4 2012
HE22ogd Perchloroethylene 127-18+4 2012
= Phenol 108-95-2 2 8 4 16 skin | 2012
Hel 22 20s Pentachlorophenol 87-86-5 0,5 15 skin | 2012
ZEUY|s|= Formaldehyde 50-00-0 03 0,37 1 1,2 C 2012
HjglZ2uogtE 8 -Propiolactone 57-57-8 2012
Q2% IERTUEY o-Phthalodinitrile 2012
zZEslo|Egfol= Phthalic anhydride 85-44-9 0,2 2012
Zlegy 1 3skE Cadmium and its compounds 7440-43-9 0,02 skin | 2012
e Cobalt and its inorganic compounds 7440-48-4 0,02 2012
a3 1 e ng)hnr]ci)ﬁ a;cé t:?llromum (I, 1) compounds; 7440473 05 2012
g ezt 7 skele Tur%%st;?n, insoluble compounds; Tungsten, 7440337 5 2012
HpzAb Acetic anhydride 108-24-7 5 21 2012
E3eA Hydrogen Fluoride 7604-39-3 18 15 3 25 skin | 2012
AR IES Sodium Cyanide 143-33-9 2012
AlorsldE Potassium Cyanide 151-50-8 2012
Al Hydrogen Chloride 7647-01-0 2012
ZIAF Nitric Acid 7697-37-2 0,5 13 1 2.6 2012
E|ZZ2 2o EAL Trichloroacetic Acid 76-039 2012
SHF Sulfuric Acid 7664-93-9 0,05 0.1 2012
i Fluorine 7782-41-4 0.1 0.16 2012
=R=3 Bromine 7726-95-6 0.1 0.66 2012
Alsto| el Ethylene oxide 75-21-8 1 1.8 2012
AbpAasia] A Arseenivety 7784-42-1 2012
Alokslas Hydrogen Cyanide 7490-8 1 5 skin | 2012
O}ZFA7 LA Sulfur Dioxide 7446-09-05 2012
A Chlorine 7782-50-5 0.5 15 2012
o= Ozone 10028-15-6 0,05 0.1 0.2 0.4 2012
O AKSFA A Nitrogen dioxide 10102-44-0 3 5.7 6 11 2012
AALS}E A Nitrogen monoxide 10102-43-9 25 31 2012
QAALslERA Carbon Monoxide 630-08-0 30 35 75 87 2012
EZAA Phosgene 75-44-5 0,02 | 0.08 | 0.05 0.2 C 2012
Z29 ydrogen Phosphide 7803-51-2 0,1 0.14 0.2 0.28 2012
e K Hydrogen Sulfide 7783-00-04 2012
fEZ2=2WAdy 1 o Dichlorobenzidine and Its salts 91-94-1 2012
Sl Elollyl 7 o a -Naphthylamine and Its salts 134-32-7 2012
24 o} Zinc chromate 13530-65-9 2012
LEEEgdyt1y o-Tolidineandltssalts 119-93-7 2012
tlolyAldy} 1 4 Dianisidine and Tts salts 119-90-4 2012
wdg 1 ake ggﬂﬁg metal 7440-41-7 0,001 2012
Ha 9 7 27 3gkE Arsenic and its inorganic compounds 7440-38-2 0,01 2012
EEEP ST Chrc(ﬁrngg na;([lal chromium (II, III) compounds; 7440473 05 2012
I ZEE 94 Volatile coal tar pitch 65996-93-2 2012
Hgd Pyridine 110-86-1 1 3 5 16 skin | 2012
sl=akAl Hydrazine 302-01-2 01 | 013 | 03 | 04 skin | 2012
A e t]o|AAJoRo]E Hexamethylene diisocyanate 822-06-0 2012
AL n-Hexane 110-54-3 20 72 skin | 2012
et n-Heptane 142-82-5 300 1200 | 500 | 2100 2012
St e Dimethyl Sulfate 77-78-1 001 | 0052 skin | 2012
S E2H = 1 4-Dihydroxybenzene 123-31-9 0,5 2 2012
e Copper and its compounds 7440-50-8 1 2012
o (D3} 1 IRHE Lead and its compounds 7439-92-1 2012
YAy 1 e Nickel and Its compounds 7440-02-0 1 2012
Yl Nickel, metal 7440-02-0 1 2012
Nickel, compounds 0,1 2012
UArtzry Nickel carbonyl 13463393 | 0,001 | 0,007 | 0003 | 0,021 2012
et e s Wﬁgﬁgsisi?%gfalmorgamc compounds; | 743,065 02 2012

14 | 2EXAZHG A




FolQIX HE LEIIE
CAS TWA STEL Ceiling JT%L|-‘/$'\_ _LEAEl-
MexiE 27| mRIc 92 85| o || | | e B
U7F AlEE2HE] o dE-]ZHE Y | Mangaanisyklo-pentadieeni-trikarbonyyli 12079-65-1 0.1 0.3 skin | 2012
Alsoled Zinc oxide fumes 1314-13-2 2 10 2012
AkslE Iron oxide fumes 1309-37-1 5 2012
ARAFSH] A Arsenic trioxide 1327-53-3 2012
o3 1 B ﬁgﬁgg and is inorganic - compouncs 7439-97-6 0.02 skin | 2012
ote| Ryl 1 SgHE Antimony and Its compounds 7440-36-0 2012
AFu)Eyt 11 IHE Aluminium and Its compounds 7429-90-5 2012
4971 Tetramethyl lead ;?_92? 0,075 0,23 skin | 2012
QAP E Vanadium pentoxide 1314-62-1 0.02 2012
[erC lodine 7553-50-2 0.1 1.1 skin | 2012
243} 7 B35 Tin, metal 7440-31-5 2 2012
A2FE5T I ¥ Zirconium and its compounds 440-67-7 1 2012
23t v Nickel sulfide 16812-54-7 2012
e Vinyl Chloride 75-01-4 2012
HzED SR Benzotrichloride 98-07-7 0,012 skin | 2012
A Asbestos 2012
229 nAE: LEA Oil mist: mineral 5 2012
R Grain Dust 2 2012
JEY 24 Mineral dust 2012
o 23 Cotton Dust 1 2012
= 522 Wood Dust 2012
4 & Welding hume 2012
Fibrous glass
58 A inhalable dust 5 2012
fiber/cm’ 1
TROQIXtE AL, HEgo w2 FUel 28 E7|1F Hel® | 15



4, £ DFG (Deutsche Forschungsgemeinschaft, S A1d3]) =& 7|&%

© The MAK value

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

not established,

o oty

b

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

01998 ol EA o] BEyl k| gitt o] - 9] List of MAK and BAT Valueso]|A] TIIA1, TIA2, HIBE
A A E Y A o] Categories 1, 2, 3 22 /NAE AT Category 42} 571 MEFA F7FE Ak
Aol AdEEA o] e AR HYW EFELS Categories 1 E= 20 EFEH

BAT(biological tolerance value for

oo
r{r

MAK (maximum workplace concentration, Z|tZAA-5%)
) go] el ered WUHEAR o4
ALEo] © o7 MAK

O g=
= T

occupational exposures, XG4 0] AHETH4 38X

= ¢ Category 308 ERED 11 EZo °

i BT qol ST Cregory 491 st wate] AAAS 8 BAL ARt AL B

# o ABA o el e A9 i% SEMAK EL BATEHS
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[eS NS
=
o

mE

Category 40 5% &322
=] S|

| =,
=)
U= B mo &=

S Zte A=A HlokA FACE \—@zﬂr/}
category 1 : QIZHOA HFEAo|n] QP o] 2 7| wrhw 7 4 Qi 24 st
A AqtollA A =E3k oF HAY Abolof ek f& AL A= AWM= A7
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MAK

s2n7| DFG 27| CAS No pc | LT | wor* | mapas
ppm mg/m’ =T

=l Gasolines 8006-61-9 (o] Za(ﬁg o)
ZFEl22d5| = Glutaraldehyde 111-30-8 0,05 0.21 1(2) 4
G -Yy=zgoly} 11 4 2-Naphthylamine 91-59-8 1 H 1
HEZZIAH Nitroglycerin 55-63-0 0,01 0,094 (1) H 3B
UE=ZHer Nitromethane 75-52-5 H 3B
E=ZHA Nitrobenzene 98-95-3 H 3B
pUEZopdel 4-Nitroaniline 100-01-6 H 3A

pUEZZZZHA p-Chloronitrobenzene 100-00-5 H 3B
gUEZER Dinitrotoluene (mixtures of isomers) 25321-14-6 H 2
ugopd N,N-Dimethylaniline 121-69-7 5 25 Qe | H 3B

p-tH| otu] ol Al p-Dimethylaminoazobenzene 60-11-7

NN-TjHE oA Eotu]| = N,N-Dimethyl acetamide 127195 10 36 1(2) H
gz S0l = Dimethylformamide 68-12-2 5 15 11(2) H
44-tloln) =3 3-t|Z2 2] et | 4 4-Methylene-bis(2-chloroaniline) 101-14-4 H 2
gl Egopyl Diethylenetriamine 111-40-0

toeojg| 2 Ethyl ether 60-29-7 400 1200 1(1)

14-T]2AF 1 4-Dioxane 123-91-1 20 73 12) H 4
HolardAZ 103838

tZ229gr Dichloromethane 75-09-2 3A
oUEF=E= HAl 1,2-Dichlorobenzene 95-50-1 10 61 1(2) H
12t e s 12-Dichloroethylene sym 25(435)592(&2)5) 200 800 | 1@

S22 220 2uet Dichlorofluoromethane (FC-21) 75-43-4 10 43 11(2)

ulAlE} Magenta 569-61-9

o] ¢lslo|selole Maleic anhydride 108-31-6 0.1 0.41 1(1)

2-HEA] gk Ethylene glycol monomethyl ether 109-86-4 1 32 1(8) H
slgel s dolalohols | TS TP OOl o 005 | 1 | H | 4
e e AE 591786 5 21 ne | H

L E2EHEAZZAA= 1-Methylcyclohexan-2-one 583-60-8

SRR Methylcyclohexanol (all isomers) 25039-42-3

HE-nopl AE Methyl-n-amylketone 110-43-0

g g7 Methanol 67-56-1 200 270 11(4) H
HeogAE Methyl Ethyl Ketone 78933 200 600 1(1) H
Heo|AREAE Methyl Isobutyl Ketone 108-10-1 20 83 1(2) H

e Z2gloje Methyl chloride 74-87-3 50 100 1(2) H 3B
HESZ22xE 1,1,1-Trichloroethane 71-55-6 200 1100 11(1) H

A Benzene 71-43-2 H 1
WA d 1 o Benzidine and its salts 92-87-5 H 1
13-FE<l 1,3-Butadien 106-99-0 1
2K EA ek 2-Butoxyethanol 111-76-2 10 49 12 | H 4
2-ELE|o|gk-2- olAH|o|E 2-Butoxyethyl acetate 112-07-2 10 66 12) H 4
1-HEgae n-Butyl alcohol 71-36-3 100 310 (1)

2-HEotTo sec-Butyl alcohol 78-92-2

l-HEnsag 1-Bromopropane 106-94-5 H 2
2-HZ2HEga 2-Bromopropane 75-26-3

HEshg Methyl bromide 74-83-9 1 39 12) 3B
AldskerA Carbon tetrachloride 56-23-5 0.5 3.2 11(2) H 4
AETIE SHE Stoddard Solvent 8052-41-3

ES | Styrene 100-42-5 20 86 1(2) 5
A SR = Cyclohexanon 108-94-1 H 3B
A SR Cydlohexanol 10893-0 H

Al Z2 Ak Cyclohexane 110-82-7 200 700 11(4)

AlZ2 slAl Cyclohexene 110-83-8

opddl 1} I 5= Aniline 62-53-3 2 7.7 I | H 4
oM EYUEH Acetonitrile 75-05-8 20 34 1(2) H
18 | 2ERXALVE MR HIH DKL 22|




ZE2H7| DFG E=#7| CAS No MK PLC I%”'T: SrobAR* | FAMAE
ppm mg/m’ =T
oA E Acetone 67-64-1 500 1200 12)
OHYEAF 2.0 EA|oE] Etl;}éleetr;tee glycol monoethyl ether 111159 ) 1 1) H
oM Ed|s| = Acetaldehyde 75-07-0 50 91 1(1) 5
olmdRUEY Acrylonitrile 107-13-1 H 2
o7 Holu|= Acrylamide 79-06-1 H 2
2-O| EA| o ek Ethylene glycol monoethyl ether 110-80-5 2 7.5 () H
ogdlZeE Ethylene glycol 107-21-1 10 26 1(2) H
ogd & tyEge|E Ethylene glycol dinitrate 628-96-6 0.05 0.32 (1) H
ofgilo®l Ethylenimine 151-56-4 H 2
odd FzEslo|=g 2-Chloroethanol 107-07-3 1 3.3 11(1) H
of &l uilzl Ethylbenzene 100-41-4 20 83 ne | H 4
ogoladyo|E Acrylic acid ethyl ester 140-88-5 5 21 12)
230 ZA -T2 RS Glycidol 556-52-5 H 2
o Zzzsto| =g Epichlorohydrin 106-89-8 H 2
429% GAi
#a Y Sai: | om | op |10 ] H | @
11097-69-1
2o 1:322322 k’;l;dciochloride 21}4962582()7?2 H 2
aercst vy Methyl iodide 74-88-4 H 2
O|AKE AdFL Isobutyl alcohol 78-83-1 100 310 1(1)
o|aold IFE: 3-Methyl-1-butanol 123-51-3 20 73 1(4)
O| AT Z YL Tsopropyl Alcohol 67-63-0 200 500 1(2)
olgstol gl 1,2-Dichloroethane 107-06-2 H 2
oletalgha Carbon disulfide 75-15-0 5 16 1)
24} 2-u|E Aol Etl;)él;t;fc glycol monomethyl ether 110496 1 49 1) H
ZAfo|opd A[?Y}Jeiﬁdtaecé{laltlelsomers) 628637 » 70| 1w
g2 Coal Tar Pitch Volatiles 65996-93-2
1319-77-3(mixture),
EE Es Cresol (all isomers) 8;4359;281?{13 H 3A
106-44-5(para)
133020 7(mixed),
ERE Xylene (all isomers) 985348736&32?) 100 4 | 1@ | B
106-42-3(para)
ZZ2uE fE og = Monochlorodimethyl ether 107-30-2 1
bis-Z 22| dofg| 2 Bischloromethyl ether 542-88-1 1
F22uAl Chlorobenzene 108-90-7 10 47 1)
EEILIEE Turpentine 8006-64-2 3A
1,12 2-HEZZZ 20| et 1,1,2 2-Tetrachloroethane 79-34-5 1 7.0 1(2) H 3B
gl Egslo| 2t Tetrahydrofuran 109-99-9 50 150 12) H 4
E=2al Toluene 108-88-3 50 190 11(4) H
E2al24-t]o] oo E Toluene-2 4-diisocyanate 584-84-9 3A
ERal26-t]o]AAopdo|E Toluene-2,6-diisocyanate 91-08-7 3A
EgZ22E Chloroform 67-66-3 0.5 2.5 1(2) H 4
112-Ed|Z2 2ot 1,1,2-Trichloroethane 79-00-5 10 55 1(2) H 3B
EgEZ=2Zogdl Trichloroethylene 79-01-6 H 1
123-ET|E2222Z27 1,2,3-Trichloropropane 96-18-4 H 2
HE22odd Tetrachloroethylene 127-18-4 H 3B
o= Phenol 108-95-2 H 3B
Hel 22 28s Pentachlorophenol 87-86-5 H 2
EZEes|= Formaldehyde 50-00-0 0.3 0.37 12) 4

FRoloixtd HyMsl, ol T2 Fuel 239 =E£7|1F Hel® | 19
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MAK

ZE2H7| DFG F=#7| CAS No PLC i'"f': HrobAf* | FAMAE
ppm mg/m’ =T
HEel 220 o= {8 -Propiolactone 57-57-8 H 2
Q=g IZERCUEY
ZEFofslo|Egfol= Phthalic anhydride 85-44-9
gyl Pyridine 110-86-1 H 3B
Si=E| Hydrazine 302-01-2 H 2
SR o AAlohylo]E 1,6S-chamthylcnc diisocyanate 802-06:0 0.005 0.035 (1)
ynonyms

A} Hexane (n-Hexane) 110-54-3 50 180 11(8)
3lek n-Heptane 142-82-5 500 2100 1(1)
SRAMCw e Dimethyl sulfate 77-78-1 H 2
2= Hydroquinone 123-319 H 2
-+ Copper and its inorganic compounds 7440-50-8 0.1 1(2)
o (D3} 1 IRHE Lead and its inorganic compounds 7439-92-1 2
YA} 1 sk Niﬁﬁ?ﬁcnﬁ;io;o)mpounds 7440-02-0 1
L sk Mi?ngigifni? %réfpﬁlﬁ%a?rigcti(m) 7439-965 0.02 11s)
Asioted

1309-37-1;
AkshE Tron oxides g(])?g%i S:

1345-25-1

T440-38-2:
ARk 4 Arsenic and inorganic arsenic compounds f;{;?.lélgc.;ﬁtﬁ 1

¢ trioxide
203} 7 s M‘;ﬁ;%r(ymfﬂgoﬁﬁw and fnorganic | 230,076 002 | u® | H | 3B
el 1 s N bl o, St o e | 7440360 2
2oy I 3R Aluminium (inhalable fraction) 7429-90-5 4
4970 Tetraethyllead 78-00-2
QAN E Vanadium pentoxide 1314-62-1
Qo Todine 7553-56-2
A O BI13RE Tin and its inorganic compounds 7440-31-5
2357 1 s Zirconium and its insoluble compounds 7440-67-7 1 1(1)
e Cenm s o om0 o |
ke C%béglgg? cobalt compounds (inhalable 7440484 H 2
S} 1 SR cton Chromon conends B
gAEY} 1 3eHE Tungsten and its compounds 7440-33-7
Bz AL Acetic anhydride 108-24-7 5 21 1(1)
E3eA Hydrogen fluoride 7664-39-3 1 0.83 12)
AR ES Sodium cyanide 143-39-9 3.8 11(1) H
ARSI E Potassium cyanide 151-50-8 5.0 (1) H
Al Hydrogen chloride 7647-01-0 2 3.0 1(2)
ZA} Nitric acid 7697-37-2
Eg|ZZ2 2o EAL Trichloroacetic acid 76-039
SRk Sulfuric acid 7664-93-9 0.1 (1) 4
B Fluorine 7782-41-4
SR=3 Bromine 7726-95-6
Alsto el Ethylene oxide 75-21-8 H 2
A4S 4 Arsine 7784-42-1
Alokslarar Hydrogen cyanide 7490-8 1.9 2.1 1(2) H
o}ZFA7 | A Sulfur dioxide 7446-09-5 0.5 1.3 (1)
EEN Chlorine 7782505 0.5 15 11)
o) Ozone 10028-15-6 3B
o) AISHA A Nitrogen dioxide 10102-44-0 0.5 0.95 1(1) 3B
USR] A Nitrogen monoxide 10102-43-9 0.5 0.63 12)
UAkslEr A Carbon monoxide 630-08-0 30 35 11(2)

20 | ZEXAZS A




=k [=Fxs RSIS o= *
=ZE2H7| DFG E2H7| CAS No PLC | =0 |2 | =AEE
ppm mg/m’ =T
EZAA Phosgene 75-44-5 0.1 0.41 1(2)
ZA9 Phosphine 7803-51-2 0.1 0.14 1(2)
ool Hydrogen sulfide 7783-06-4 5 7.1 12)
tEE=2WAda 7 o 3,3-Dichlorobenzidine 91-94-1 H 2
Sufpzgoyl 1 g 134-32-7
3Z4F ofAd chromic acid, zinc salt 13530-65-9
e =y 1 ¢ 3,3-Dimethylbenzidine 119-93-7 2
tolyAldy} 1 ¢ 3,3'-Dimethoxybenzidine 119-90-4 2
HIEY 1 3HE Beryllium and its inorganic compounds 7440-41-7 1
A 9 7 27 3k Arsenic and inorganic arsenic compounds 7440-38-2 1
a5 b 7440473
SHby ZEL2 1% Coal Tar Pitch Volatiles 65996-93-2
25 42 Nickel sulfide 16812-54-7 1
Ashg Vinyl chloride 75-01-4 1
HZES2E Benzyl trichloride 98-07-7 H 2
A Asbestos 12001-29-5 1
Qol U]/\E; 3'6]—%/%‘
=57
B 722l
W B2 Cotton Dust(only to raw cotton) 15 1(1)
= Hx) Wood dust (except beech and oak 35
e wood dust)
44 &
S S Wollastonite (fibrous dust) 13983-17-0
8
s
e
w7t
71
Al
2914
ufol 2} gl 2] et

5. 9& & 7|&% (OEL ¥ ACL)

2010—2011 The Japan Society for Occupational Health

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

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

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

*: Fibers longer than 5 x m and with an aspect ratio equal to or greater than 3:1 as determined
by the membrane filter method at 400 X magnification phase contrast illumination,
w @ Substance whose OEL is set based on non-caninogenic health effects; see TII.
a: Exposure concentration should be kept below a detectable limit though OEL is set at 2.5 ppm
provisionally.
b: OEL for gasoline is 300 mg/m’, and an average molecular weight is assumed to be 72.5 for

conversion to ppm unit,

FRalioite My s, HEgol M2 Il 239 =&57|1F Helmw | 21



c: Not applicable to women of child bearing potential.

osfo|x} HEI OEL — ZIEh x
L )él—?—xﬁg-rgg l_l(xégo %‘E‘ Ez)) ats ppm mg/m’ %ﬁ—j\_ 2uy 7= | o8 QE
8006619 73 (Gasoline) 100b 300b 2B 185
111-30-8 ZFE2YY3| & (Glutaraldehyde) 0.03* 1|1 "06
91-59-8 B -H=golrly}t 71 ¢ (B -Naphthylamine)
55630 UEZ A7 (Nitroglycerin) 0.05* 0.46" S 186
75-52-5 U E=ZHE (Nitromethane)
98-95-3 UEZWA (Nitrobenzene) 1 5 s 2B ('88)
100-01-6 pYERoRE (p-ohu|i- U E 27 - 3 S 95
100-00-5 pUEZZZ 2R (p-Nitrochlorobenzene) 0.6 mg/m’ 0.1 0.64 S 189
25321-14-6 CYEZEZA (Dinitrotoluene)
121-69-7 tugoldd (Dimethylaniline) 5 25 5 93
60-11-7 p-tiH|Eohu] =0} ZHA (p-Dimethylaminoazobenzene)
127-19-5 NN-T]H[EolH Eolu] = (N N-Dimethyl acetamide) 10 36 s 20
68122 Y gL Eo|E (NN-TJHEl EEolu|r) 10 ppm 10 30 s 2B 74
o oo e et 0005 ngt |05 | s | 2w %
111-40-0 tlodd Ezjoll (Diethylene triamine)
60-29-7 tjodofH2 (oEofH 2) 400 ppm 400 1200 o7
123:91-1 1,4-t]2A4} (1,4-Dioxane) 10 ppm 10 36 s 2B 84
108-83-8 tjo|AFEAE (Diisobutyl ketone)
75-09-2 HEE2u (o]dstEd) 50 ppm 13& 51/?(())* S 2B 9
95-50-1 o-tJZ2= WAl (o-Dichlorobenzene) 25 ppm 25 150 94
100-46-7 Fap-tjE2 =2 WIA(P-Dichlorobenzene) 10 60 2B 98
’;&;?Ofggm) 122z zog (o]dsfolEa) 150 ppm 150 590 70
75-43-4 IR Z220 2ug (SRR L2790 2ueh
569-61-9 ulAIE} (Magenta)
108-31-6 Teo] ¢lsto|Eafolt (K= W 914h
wpsed | ZIBAIRE OIS e o e | PR I »
101688 ﬂ]gﬁlﬂliﬂ]‘éoliklo}qlolé (Methylene bisphenyl
isocyanate)
591-78-6 HE n-HE AE (Methyl n-Butyl Ketone) 5 ppm 5 20 S 84
583-60-8 L ZEWEHAZZIAE (o -Methylcyclohexanone)
(#31) Methylcyclohexanone 50 ppm 50 230 S 87
25639-42-3 e A28 (Methylcyclohexanol) 50 ppm 50 230 80
11043-0 mgn-opd AL (2-3E)
67-56-1 el 4578 (Methyl Alcohol) 200 ppm 200 260 S 63
78-93-3 HE[EAE (Methyl Ethyl Ketone) 200 ppm 200 590 64
108-10-1 e o] AR EAE (Methyl IsoButyl Ketone) 20 ppm 50 200 84
74873 e SReto|t (FEEHE) 50 100 84
71-55-6 HEZg e e (11,-EgF22o|eh
Reference value corresponding to an
individual excess lifetime risk of cancer
individual
excess Reference | Method of year of
lifetime risk value estimation estimation
71-43-2 WAl (Benzene) 1 ppm of cancer
Average
10-3 1 ppm relative 97
risk model
10-4 0.1 ppm
92-87-5 WA} 71 4 (Benzidine and Its salts)
106-99-0 1,37l (1,3-butadiene)
s |PREAEE ClEA FeE wid oz,
HEA24&H)




OEL

oN

o310 = e = x
CAS No sexi E| (G2 22 27 ACk o [ g | 8% |22 i am| de
112-07-2 2-HEAofek2: oAf|H|O]E (2-butoxyethanol acetate)
71-36-3 -HEYE (1-F5hE) 25 ppm 50* 150 87
78922 2-HET S 2K e 100 ppm 100 300 87
106-94-5 1-H2 R I 27} (1-Bromopropane)
75-26-3 22HZ I 27} (2-Bromopropane) 1 5 9
74-83-9 BE3H|E (Methyl Bromide) 1 ppm 1 3.89 03
56-23-5 AFASFERA (Carbon Tetrachloride) 5 ppm 5 31 2B 91
8052-41-3 AETE SHE (Stoddard solvent)
100-42-5 2EJE (Styrene) 20 ppm 20 85 2B 9
108-94-1 AlZZ2 8 = (Cyclohexanone) 20 ppm 25 100 70
108-93-0 AlZZ8IARE (Cyclohexanol) 25 ppm 25 102 70
110-827 AlZ=Z84L (Cyclohexane) 150 520 70
110-83-8 AlZE 3l (Cyclohexene)
62-53-3 opdd (oh) .l T} 1 FEA4| (Aniline & homologues) 1 3.8 88
75-05-8 OPNIEYEZ (Acetonitrile)
67-64-1 OIA|E (Acetone) 500 ppm 200 470 72
111159 o}ﬁﬁg i}‘jﬁﬂ%@— (Clddl Felg meold 5 ppm 5 7 85
75-07-0 O ELH|3] = (Acetaldehyde) 50* 90* 2B 20
107-13-1 olaHZYEZ (Acrylonitrile) 2 ppm 2 43 2Ay 88
79-06-1 ol= oM (Acrylamide) 0.1 mg/m’ - 0.1 24 04
110-80-5 2Of|SA[OEE: (ol 22iE Hicold ofEE deds) 5 ppm 5 18 85
107-21-1 =T 1,2-H3|=FAD
628966 ofgdl FEE tUEoE (UER 23 0.05 ppm 0.05 0.31 86
151-56-4 o g&llo]ml (Ethyleneimine) 0.05 ppm 0.5 0.88 2B (90)
107-07-3 gl FRIsjo|ER -FER|ERD)
100-41-4 o =Wl (Ethyl benzene) 50 217 2B o1
140-88-5 ool gH|o]|E (oHota YA E)
556-52-5 23-9ZA-- T2 (SEAD)
106-89-8 of|u]Z&ZZ3lo] =8 (Epichlorohydrin)
429% A :
5 405/34%9_;}2_1:9 A2} vlgd (Chlorodiphenyls) 0.01 mg/m’
1097-69-1
2465-27-2 22kl (Auramine)
74834 QoTs} mE (Methyl Todide)
78-83-1 o] A3 e AF-E (Isobutyl Alcohol) 50 ppm 50 150 87
123-51-3 olioll UFL (o]adE AFL) 100 ppm 100 360 66
67-63-0 o]z 2HAF-E (Isopropyl Alcohol) 200 ppm 400 980 87
107-06-2 oldzlogd (12-tJZ2REh 10 ppm 10 40 2B 84
75-15-0 o]&3kelAs (Carbon Disulfide) 10 ppm 10 31 74
5 e
628637 ZAto| 4ot (A HE) 50 ppm
65996932 | FEHE (Coal Ta) WA o
1319-77-3
(mixture),
95-48-7(ortho) | |2 (Cresol) 5 ppm 5 22 86
08-39-4(meta),
106-44-5(para)
1330-20-7(mixed),
Zggjafgfg’) SA (Xylene) 50 ppm 50 217 01
106-42-3(para)
107-30-2 SZ22|9 wE og|Z (Chloromethyl Methyl Ether) - - 24 2
542-88-1 bis- 2=z doE|2 (E22E =)
108-90-7 Z2 2414l (Chlorobenzene) 10 ppm 10 46 93
8006-64-2 Bl (Turpentine) 50 28 01
79-345 1122-HEZZ 2olet (Al E) 1 ppm 1 6.9 84
109-99-9 | Eg}slo| =235t (Tetrahydrofuran) 50 ppm 200 590 78
FeaiQIxtE AL, HEO 02 2 2 TEIE Helr | 23




N

o= = (=]

CAS No sexi E| (G2 22 27 ACk o [ g | £% |22 ag
108-88-3 E240 (Toluene) 20 ppm 50 188 S 94
584-84-9 E 79012 4-T]0] 2O 0] E (Tolune-2 4-Diisocyanate)

91-08-7 E2401-2,6-t]o]AA|OH|O| E (Toluen-2,6-diisocyanate)
(A1) E=90t] 0] 2A]0P|0]E. (Tolune-Diisocyanate) 0,005 ppm e 0.0 2B 92
67663 EgF2 2y (F22ELE) 3 ppm 3 14.7 2B 95
79-00-5 1,12-ER[Z220fg} (1,12 Trichloroethane) 200 ppm 10 55 (78)
79-01-6 Eg)ZEZ 2o (Trichloroethylene) 10 ppm 25 135 2B 97
96-18-4 123-EB| 222X 27} (1,23 Trichloropropane)
127-18-4 wI2 2ozl (HEZE2 D) 50 ppm
10895-2 #H¥ (Phenol) 5 19 78
87-86-5 HEeFZ 2295 (Pentachlorophenol) 0.5 mg/m’ 0.5 (89)
50-00-0 EE|E]E (Formaldehyde) 0.1 ppm 821 82142 24 07
57-57-8 HlERZ 2 1] @& (B -Propiolactone) 0.5 ppm
COHA(CN)2 | RE2E ZERCUEY (F4= LER
85-44-9 zErg ojslo|=ato] = (Phthalic anhydride)
110-86-1 g2 (Pyridine)
302-01-2 3=} (Hydrazine) 0.1 85 2B 98
822-06-0 A E ] t]o]AAold|O]E (Hexamethylene diisocyanate) 0.005 0.034 9
110-54-3 Ak (n-34b 40 ppm 40 140 85
142-82-5 et (n-3Eh 200 820 83
77-78-1 SRACIH| Y (Dimethyl Sulfate) 0.1 ppm
123319 S| EZ = (14-T] 5| SEA A
U715 Cu| 7] (2R, & 2 n]AE)
HUA71E :pb | F (9D} 2 SRFE (Lead and Its Compounds) 0.05 mg/m’ - 0.1 2B 82
YA} 1 3leHE (Nickel and Tts compounds) 0.1 mg/m’ - 1 2B 67
YA E B (gl 0.001 mg/m’
HUA7]|S : Mn| Y7HY T SJBHE (Manganese and Its Compounds) 0.2 mg/m’ 0.2 08
Alsjold (3D
AP (& 9 23D
ARALS}H] A (Arsenic Trioxide)
Y4713 Hg | 23 1 SIS (Metallic Mercury and Tts Compounds) 0.025 mg/m’ - 0.025 98
OFe] 3} 1 31¥HE (Antimony and Its compounds) - 0.1 91
U205y} 1 SHE (Aluminium and Tts compounds)
424091 (Tetraalkyl Lead)
ABHIUE (231 2 8 0.03 mg/m?
7533-56-2 292C (lodide) 0.1 1 68
A3 1 F7)8KHE (Tin and Tts compounds)
2357 I 3gHE (Zirconium and Its compounds)
Y4713 s od | 7F=8T 1 3§HE (Cadmium and Tts Compounds) 0.05 mg/m’ - 0.05 1y 76
SUE (731 9 ) - 0.05 2B 92
Y4713 s o | A2 1 3KHE (Chromium and Tts Compounds) 0.05 mg/m’ 89
B AH} 1 3$HE (Tungsten and Its compounds)
108-24-7 T2AE (7= OAE A E)
7664-39-3 B34 (Hydrogen Fluoride) 0.5 ppm 3 2,5* 00
143-399 AlQFSIHES (Sodium Cyanide) 3 mg/m’ - 5* 01
151-50-8 AlotslZbE (Potassium Cyanide) 3 mg/m’ - 5* 01
7647-01-0 A3kr4 (Hydrogen Chloride) 5* 7.5 79
7697-37-2 AT (Nitrie Acid) 2 5.2 82
76039 ETZRE RN EA (Agstz4b
7664-93-9 ZHAF (Sulfuric Acid) - 1 00
7782-41-4 E4 (Fluorine)
7726-95-6 HE (Bromine) 0.1 0.65 64
75-21-8 Atslofl el (Ethylene oxide) 1 ppm 1 1.8 1y 90
7784-42-1 AR5k 2 (Arsine) 0,01 0.032 92
7490-8 AlQFsleAs (Hydrogen Cyanide) 3 ppm 5 5.5 90
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CAS No i) oA &2 ACL oL I | oy | B0 | 74
MexE B (U2 B2 5)) oom | mym | & | THE CThe| 9
7446-09-5 O} A7 (Sulfur Dioxide) pending 61
7782-50-5 2~ (Chlorine) 0.5 ppm 0.5* 1.5 s 94
10028-15-6 QZ (ozone) 0.1 0.2 63
10102-44-0 o]AkSFA A (Nitrogen dioxide) pending 61
10102-43-9 AAEsHE 4 (Nitrogen monoxide)
630-08-0 AAFSFERA (Carbon Monoxide) 50 57 71
75-44-5 27 (Phosgene) 0.1 0.4 69
7803-51-2 ZAT (sl 0.3" 0.42* 98
7783-06-4 2Flr4 (Hydrogen Sulfide) 1 ppm 5 7 01
91-94-1 tlEZ2 2R dy} 71 ¢ (Dichlorobenzidine and Its salts)
134-32-7 2o}t 1 4 (¢ -Naphthylamine and Its salts)
13530-659 3EAF o} (Zine chromate)
119-93-7 Q2ZE-E7U} 1 g (o-Tolidine and Its salts)
119-90-4 ol A} 1 ¢ (Dianisidine and Its salts)
Y4713 Be | HIEET 1 3§HE (Beryllium and Its Compounds) 0,002 mg/m’ 0,002 2Ay 1| 2 63
Reference value corresponding to an
individual excess lifetime risk of cancer
individual
o . excess. Reference Method of year of
7440-38-2 H] {]\A‘rs ‘El;‘nf_ i;jd i]—t‘fijr—l%gmc compound) 0.003 mg/m hgeftn(;% Crésr'k value estimation estimation
) Average
10-3 3 pgm ; srflﬁgslel 00
104 03 pg/n
- S13%
7440473 ﬂi}%}?&mrﬁm ore processing (Chromate)) 7o
65996-93-2 3akAl ZE2 ¥)A] (Volatle coal tar pitch)
16812-547 | 38} Y7 (nickel sulfide)
75-01-4 Askd (Vinyl Chloride) 2 ppm 2.5 0.5a 1y 75
98-07-7 HZEZZ 22 = (Benzotrichloride) 0.05 ppm
A (Asbestos, crysotile) ié j|z_§|_ g ?l/%—i‘

CnH2nt2(n=16) | 2 w|AE: 354 (Ol mist: mineral)

6. U]+ OSHA % 7|&% (PEL)

1910.1000 Table Z—1

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

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

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

and 760 torr,

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

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

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

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

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

individual compounds,

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

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

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

CETNE

712

o



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

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

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

Footnote(2) See Table 7—2.

Footnote(3) See Table 73

Footnote(4) Varies with compound.

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

1910.1000 TABLE Z-2

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

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

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

[62 FR 42018, August 4, 1997] as amended [71 FR 36009, June 23, 2006]
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TABLE Z-3 Mineral Dusts

Substance mppcf® mg /m’
Silica:
Crystalline
. 250° 10 mg/m*®
Quartz (Respirable) . ... .......... %5055 550,12
30 mg/m'
Quartz (Total Dust) . ... .......... ... %Si0,+2

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

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

Amorphous, including natural diatomaceous earth 20 WS‘% g /m
0 2
Silicates (less than 1% crystalline silica):
Mica . .......... . . .. ... . ... 20
Soapstone . .. ... ... 20
Talc (not containing asbestos) . . .. ... .. 20°

Talc (containing asbestos) Use asbestos limit
Tremolite, asbestiform (see 29 CFR 1910.1001)

Portland cement . . . 50
Graphite (Natural) . . . ............... 15
Coal Dust:
Respirable fraction less than 5%Si0,....... L. 2.4 ng/m®
. . . 10 mg/m®
Respirable fraction greater than 5%Si0,.... | ... ... %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 = miillion particles per cubic meter = particles per c.c.

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

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

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

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

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

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

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

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

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



_ _ 1910 Subpart Z — Toxicand Hazardous Substances
SolQIXt HE
Table Zz—1 Table Z—2 1910,1003
CAS 8—hour TWA (unless acceptable maximum
HEX|EHT| otherwise noted) Skin| 8AIZE |acceptabl peak!) 1835
(OSHA PEL ®7|) TWA | e ceiling . LtEER)
ppm(a)(1)  |me/m(3)(b)(1) SE Z[ch7 |2t

79 8006-61-9 - -
ZEE=oss 111-308 - -

L}z Elola|x o]
e o598 | : o
YEZZ2A™ (Nitroglycerin) 55630 (©0.2 ©)2 X
Y E 2 i[EkNitromethane) 75-52-5 100 250
UE=ZHA (Nitrobenzene) 98-95-3 1 5 X
p-YEZoPd® (p-Nitroaniline) 100-01-6 1 6 X
p-YHEZZ 2 2l (p-Nitrochlorobenzen) 100-00-5 1 X
UEZEFA (Dinitrotoluene) 25321-14-6 15 X
tigold? (Dimethylaniline) 121-69-7 5 25 X

Elo O Z Y| A

paﬂﬁetﬁ/}iﬂi;;gb‘gnzene) 60-11-7 ) ) ©

- Elo Eo =
N et e 2195 |10 5 | x
]| g Z£Eolm| = (Dimethylformamide) 68-12-2 10 30
44’-tjon| =3 3 t] E2 2] dvet 101-14-4 - -
tjolgal Egjolnl 111-40-0 - -
tlo |2 (Fthyl ether) 60-29-7 400 1200
14-T) 84 (1 4-Dioxane) 123-91-1 100 360 X
tlo] AR EAE (Diisobutyl ketone) 108-83-8 50 290
22208k (Methylene chloride) 75-09-2 | 25, 125(STEL) )
o-UZ=2 244 (o-Dichlorobenzene) 95-50-1 (C)50 (C)300
12-tZ220gd (1,2-Dichloroethylene) | 540-59-0 200 790

= =
- (%ﬁﬁ)ﬁoﬁiiﬂﬂ?me) 75434 1000 4200
uplet 569-61-9 - -
)] osto]=glo]= (Maleic anhydride) 108-31-6 025 1
2-H| EA] OB (2-Methoxyethanol) 109-86-4 25 80 X

El Aol A E
o (ﬁglﬁ;ﬂ ;S;L;’;}oi jl;:ln_ate) 101688 (©)0.02 ©0.2

g L HE
ml(ﬁe?ﬁ r?Bi]l}? Ketone) 591-78.6 100 410

= E_WEIA= SN A=
o o D) 608 | 100 o | x
HEAZEF XS (Methyleyclohexanol) | 25639-42-3 100 470
W E-n-o}Y A= (Methyl n-amyl ketone) | 110-43-0 100 465
He &FL (Methyl Alcohol) 67-56-1 200 260
HEloHAE (Methyl Ethyl Ketone) 7893-3 200 590
HEo|AREAE (Methyl IsoButyl Ketone) 108-10-1 100 410
weg ZZalo|= (Methyl chloride) 74-87-3 () 100 ppm | 200 ppm | 300 ppm |5 mins in any 3 frs
HEZ2ZEE (Methyl chloroform) 71-55-6 350 1900
WAl (Benzene) 71-43-2 10 ppm | 25 ppm |50 ppm| 10 minutes
sz o 92-87-5 - - o)
13-FEft]al (1,3-butadiene) 106-99-0 1, 5(STEL)
2-HE A oE-8- (2-Butoxyethanol) 111-76-2 50 240 X
2 Aok, opHJEo]= 12072 : :
1-HLE57-2 (n-Butyl alcohol) 71-36-3 100 300
2-HEAT L (sec-Butyl alcohol) 78-92-2 150 450
1-HERIgg 106-94-5 - -
PRCE=AR A=k 75-26-3 - -
HE3M|E (Methyl Bromide) 74-83-9 ©20 (©)80 X
AFAS}EEA (Carbon Tetrachloride) 56-23-5 () 10 ppm | 25 ppm | 200 ppm| 5 min, in any 3 Irs
AETIE S£HIE (Stoddard solvent) 8052-41-3 500 2900

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

2) 4-Nitrobiphenyl, etc., 1910,1003
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_ _ 1910 Subpart Z — Toxicand Hazardous Substances
FalRIxt B
Table Z—1 Table Z—2 1910.1003
CAS 8—hour TWA (unless acceptable maximum
HEX|EET| otherwise noted) Skin| 8AIZE |acceptabl peak 135
(OSHA PEL ®7]) TWA | e ceiling - Hiot= |
ppm(a)(1)  (mg/m(3)(b)(1) sE | Fi7izt
2EJE (Styrene) 100-42-5 () 100 ppm | 200 ppm | 600 ppm |5 mins in any 3 Irs
A ZZ23AH= (Cyclohexanone) 108-94-1 50 200
AlZ23As (Gyclohexanol) 108-93-0 50 200
A|ZZ3A} (Cyclohexane) 110-82-7 300 1050
AlZ2 3All (Cyclohexene) 110-83-8 300 1015
oy [¢) AN =Z3
Fine & bousdoe) 1 @3 | 5 oox
O EYEZ (Acetonitrile) 75-05-8 40 70
OFA|E (Acetone) 67-64-1 1000 2400
OIM|EA} 2-0]| & €]
}g]_gh‘gxgezﬂy? :lng) 111-15:9 100 540 X
O EYUY|3]| = (Acetaldehyde) 75-07-0 200 360
ol HZYEY (Acrylonitrile) 107-13-1 2, (010
ol ol = (Acrylamide) 79-06-1 03 X
2-o| EA]oERE- (2-Ethoxyethanol) 110-80-5 200 740 X
oEd=TE 107-21-1 - -
€] =Zal= Eflo|E
Q](gﬂali;;ﬁgleycj H=He= 628966 ©02 ©1 X
odalo|ql 151-56-4 - - o
gy= Slol=
e oy s | s 6| x
o9l Al (Ethyl benzene) 100-41-4 100 435
oglolaY|o|E (Ethyl acrylate) 140-88-5 25 100 X
2,30 EA|-1- L 23-E(Glycidol) 556-52-5 50 150
oj| 1] & 2 2 5}0| = #(Epichlorohydrin) 106-89-8 5 19
Oﬂaa%/](: ﬂﬂ”‘)(chlorochphenylb) 53469-21.9 1
Ak (_]5_450/](: HEI ﬂ)"‘ (Chlorodiphenyls) 11097-69-1 05 X
og 2465-27-2 - ;
223} oE (Methyl lodide) 74-88-4 5 28 X
O] A E AF-E (Isobutyl Alcohol) 78-83-1 100 300
o]Aopy A4F-& (lsomyl alcohol) 123-51-3 100 360
o] Az 2 H ok (Isopropyl Alcohol) 67-63-0 400 980
ojdslo&d (Ethylene dichloride) 107-06-2 ) 50 ppm | 100 ppm | 200 ppm| 5 min in any 3 I,
0]2}5lEkAs (Carbon Disulfide) 75-15-0 (2) 20 ppm | 30 ppm | 100 ppm| 30 minutes,
ZAR-H|EA]of| &l (2-Methoxyethyl acetate) | 110-49-6 25 120 X
ZAbo] ol (lsomyl acetate) 123-92-2 100 525
=El2 (Coal Tar) 65966-93-2 0.2
| Z (Cresol) 1319-77-3 5 22 X
FA(Xylenes (o-, m-, p-isomers)) 1330-20-7 100 435
= g g =
a%ﬁﬂnﬁcﬂgﬂe l\(/}‘lti‘ﬁ_ Ether) 107-30-2 B )
bis-Z 2 ZH EloJE| 2 (bis(Chloromethyl) ether) | 542-88-1 - -
ZZZHA (Chlorobenzene) 108-90-7 75 350
g Hl-5 (Turpentine) 8006-64-2 100 560
_H|E
T 2 rechiorodhane) w5 | 5| x
H Egslo]| =232t (Tetrahydrofuran) 109-99-9 200 590
29| (Toluene) 108-88-3 (2) 100 ppm | 200 ppm | 300 ppm | 5 mins, in any 3 fns,
EE2924-t]o|AAJol]|o| E
(?sil‘lgézjl)lﬁoﬂyaﬂe)]# 584-849 (©)002 (©014
EFd26To|RA o] E 91-08-7
EgjgE 2 (Chloroform) 674663 (©)50 (0240
112-Eg]Z2 208t (1,12 Trichloroethane) | 79-00-5 10 45 X
EglZ2 2o "4l (Trichloroethylene) 79-01-6 () 100 ppm | 200 ppm | 300 ppm | 5 mins, in any 2 frs
Endoouoy
S eeroprorne) 14 | %0 00
w2 2of|gdl (Perchloroethylene) 127-184 () 100 ppm | 200 ppm | 300 ppm | 5 mins, in any 3 frs
|+ (Phenol) 108-95-2 5 19 X
FRAMQIRIY AZE e, HEol w2 2uUel 289 LEIIE F2l' | 29



_ _ 1910 Subpart Z — Toxicand Hazardous Substances
FalRIxt B
Table Z—1 Table Z—2 1910.1003
CAS 8—hour TWA (unless acceptable maximum
AEX|EEHT| otherwise noted) Skin 8A|Zt |acceptabl peak 138
(OSHA PEL H7|) TWA | e ceiling ~ i
ppm(a)(1)  (mg/m(3)(b)(1) sE | Fi7izt
HEeFEZ 295 (Pentachlorophenol) 87-86-5 05 X
Z 25| = (Formaldehyde) 50-00-0 | 0.75, 2(STEL)
HELZ 23] 92t 57-57-8 - - 0
ek ojslo]=gto] = (Phthalic anhydride) [85-44-9 2 12
o2]d (Pyridine) 110-86-1 5 15
3] =2}2 (Hydrazine) 302-01-2 1 13 X
SRR clol2Aloplo]E 822060 : :
At (n-S|4h 110543 500 1800
gt (-3 142825 500 2000
S e (Dimethyl Sulfate) 77781 1 5 X
B|EZ 3= (Hydroquinone) 123-31-9 2
2] (Coppe Dusts and mists (as Cu)) 7440-50-8 1
2] (Coppe Fume (as Cu)r) 7440-50-8 0.1
(DTS (Lead inorganic (as Pb)) [7439-92-1 50 ug/m®)
4247 (Tetracthyl lead (as Pb)) 78-00-2 0.075 X
VVVVV 497 A (Tetramethyl lead (as Pb)) 75-74-1 0.075 X
yAd} I sRbE
(Nickel, metal and insoluble compounds |7440-02-0 1
(as Ni))
yAn 1 sk
(Nickel, SO]UE]G compounds (as Ni)) 7440-02:0 1
YAz} 1 SI$HE (Nickel carbonyl (as Nb) |13463-39-3 0.001 0.007
CEEEE ST ; :
(Manganese ?ompounds (as Mn)) 7439965 ©5
o7l L s i i
(Manganese ?ume (as Mn)) 7439965 ©s5
ARstoled(EAD) (Zine oxide fume) 1314-13-2 5
Abslold(FA) (Respirable fraction) 1314-13-2 5
Alslo}ed(FA) (Total dust) 1314-13-2 15
ARSI EZD) (ron oxide fume) 1309-37-1 10
ARSI 4 1327-53-3 - -
220 S E A=
S R i 5
(Mercury (aryl and inorganic)(as Hg)) 7439976 @ 1 mg/10m'
07 S1SEL
23 1 SRkE 5
(Mercury (vapor) (as Hg)) 7439-97-6 @ 1 mg/10m
20 7] 55
23t 1 3RkE 5 s
(Mercury (org;‘io) alkyl compounds (as Hg)) 7439976 @ 001 ng/nr’| 0.04 ng/m
ot 1 33
(Antimony andt'compoundq (as Sh)) 7440-36-0 05
SFult 1 slale i
2T 13 =
(Aluminum Metalu(as Al) total dust) 7429-90-5 15
dEnET I BRE
(Aluminum Metal (as Al) Respirable 7429-90-5 5
fraction)
SATBHIE(EAIEE)
(Vanadium RespimT)le dust (as V:05)) 1314621 €05
ERE RS
(Vanadium Fume (as Vzo;)) 1314621 ©o0.1
2 2E (lodine) 7553-56-2 (©)0.1 ©)1
4] (Tin, inorganic compounds (except -
T )
oxides) (as Sn)) 7440315 2
4] (Tin, organic compounds (as Sn))  |7440-31-5 0.1
REERFEACE T i
(Zirconium compouzds (as Zr)) 7440677 >
ZI=83 1 3HE (Cadmium and Its
Compounds) 7440439
ZIEET} 71 SeHE (Cadmium fumed)) 7440439 01 mgm’| 03 mgy/m’
ZIERT} 71 3fsHE (Cadmium dusty) 7440-43-9 02 mg/m’| 0.6 mg/m’

3) 50 pg/m' ; Maximum permissible limit (in xg/m')=400 divided by hours worked in the day.
4) This standard applies to any operations or sectors for which the Cadmium standard, 1910.1027, is stayed or
otherwise not in effect,

30 | 2ExAZEC ALXE FNIE RS AZEol



FoliIxt FE

1910 Subpart Z — Toxicand Hazardous Substances

Table Z—1 Table Z—2 1910,1003
B CAS 8—hour TWA acceptable maximum
HEX|EHT| (unless otherwise noted) | gyin| 8AIZF |acceptable peak 135
(OSHA PEL H®7|) TWA ceiling ~ EHOES A
ppm(a)(1)  |me/m(3)(b)(1) SE Z|ch7|Z¢

FHEFEAYE) (Cobalt metal, dust,

and fume as Co)) 7440484 0.1
323} 71 385 (Chromium metal and
VVVVVVVV insol salts (as Cr)) 7440-47-3 1
323} 71 3}8HE (Chromic acid and

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

compounds (as Cr)) 7440473 0.5
323} 7 3RS (Chromium (11

ccc;mpounds Fas Cr)) 744047-3 0.5
23 1 33 (Chromium (VD) T440-47-3 5 ug/mf
B2E 1 ke 7440337 - -
=2 AF (Acetic anhydride) 108-24-7 5 20
B34 (Hydrogen fluoride (as F)) 7004-39-3 3 ppm
ARISIUER 143-33-9 - -
AlQTEHE 151-50-8 - )
A3l=4 (Hydrogen Chloride) 7647-01-0 © 5 ©) 7
ZA} (Nitric Acid) 7697-37-2 © 2 © 5
ED|Z 220 EAL 76-03-9 - -
SFA} (Sulfuric Acid) 7664939 1
£ (Fluorine) 7782-41-4 0.1 0.2
HE (Bromine) 772695-6 0.1 0.7

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

ApZ= 38| A (Arsine) 7784-42-1 0.05 0.2
AloFS}=4s (Hydrogen Cyanide) 74-90-8 10 11 X
oA} (Sulfur Dioxide) 7446-09-5 5 13
A4~ (Chlorine) 7782-50-5 © 1 © 3
Q= (ozone) 10028-15-6 1 2
O] XS} A (Nitrogen dioxide) 10102-44-0 ©) 5 ©) 9
UAFSFR A (Nitrogen monoxide) 10102-43-9 25 30
AR (Carbon Monoxide) 630-08-0 50 55
Z2A (Phosgene) 75-44-5 0.1 0.4
ZF(Phosphine) 7803-51-2 0.3 0.4
254 (Hydrogen Sulfide) 7783-06-04 20 ppm | 50 ppm | 10 mins,”)
fZZ2 28R 1 4 (33-Dichlorobenzidine) |91-94-1 - - [¢]
Gufupzeolnyl 7 4 (g -Naphthylamine) [134-32-7 - - o)
24k ofdd 13530-65-9 - -
SEE- Ry 119-93-7 - -
ol Ada} 1 ¢ 119904 - -
HdET} 1 e ; s | -

(beryllium com?)ounds (as Be)) 7440417 ug'm Sugm’ | Bughl3)| 30 mines
H]24 (Arsenic, inorganic compounds 5

s A 7440-38-2 10pg/mi
H|4 (Arsenic, organic compounds (as As)) [7440-38-2 0.5
a2 7440-47-3 - -
g ZEE 3|4 (pyrene) 65966-93-2 0.2
Coke oven emissions 150ug/m’
23} YA (nickel sulfide) 16812-54-7 - -
3kR|Y (Vinyl Chloride) 75-01-4 1,5(STEL)
HZEZZZ2]E (Benzotrichloride) 98-07-7 - -

5) This standard applies to any operations or sectors for which the Cadmium standard, 1910.1027, is stayed or

otherwise not in effect,

6) This standard applies to any operations or sectors for which the exposures limit in the Chromium (VI)
standard, Sec. 1910.1026, is stayed or is otherwise not in effect.

7) 10 mins. once only if no other

meas, €xp, OCcurs,
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o _ 1910 Subpart Z — Toxicand Hazardous Substances
SolQIXt HE
Table Z—1 Table Z—2 1910,1003
CAS 8—hour TWA (unless acceptable maximum
HEX|EET| otherwise noted) Skin| 8AIZE |acceptabl peak 135
(OSHA PEL H®7|) TWA | e ceiling - Hiot= |
ppm(a)(1)  |me/m(3)(b)(1) SE Z[ch7 |2t
a7)9F - -
A71Y - -
A2l f —
9] : :
S NEEERIEREE he=kar
2z
A (Asbestos) 8) 0.1fiber/cr® | 1fiber/c®9)
229 nAE: EA (Ol mist: mineral) [8012:95-1 5
HEHZ] (Grain Dust) (oat, wheat, 10
barley)
BEA X (Mineral mist) TABLE Z-3 Mineral Dusts
™ E2 (Cotton Dust) ESLEAE S0 1
EEZ (Wooddust) - _11)
248 (Weldinghume) - -
2] A5 (Fibrous glass) - _12)
Eases OSHAQ] A& 3]-87|2(PEL) F%
2 - -
A A A AR
7. u]= NIOSH k=% 7|&% (REL)
SEHOIXE HE| CAS REL STEL ]i_|_l$l_ o~
AIRX|ZIET|(NIOSH REL S2 H7|) ppm mg/m’ ppm ng/m' | &7 ==<
==l Gasoline 8006-61-9 - -
e 25 = Glutaraldehyde 111-30-8 C0.2 C08 pdentdl cacinogen
6 -y=golly} 11 ¢ B Naphthylamine 91-59-8 - - pdentid cadinogen
UEZZEAH Nitroglycerin 55-63-0 0.1 skin
UEZue Nitromethane 75-52-5
HEZHA Nitrobenzene 08-95-3 1 5 skin
pUE=Zopddl p-Nitoroaniline 100-01-6 3 skin
pUEZZZ 2l p-Nitrochlorobenzene 100-00-5 pdtentil cadnogen
fJUEZERA Dinitrotoluene 25321-14-6 1.5 skin
| eod & N,N-Dimethylaniline 121-69-7 5 25 10 50 skin | poentidl cardinogen
p- [ gotu] ol Al 4-Dimethylaminoazobenzene 60-11-7 potentidl cadnogen
NN-TH Eoly| Eojn| = Dimethyl acetamide 127195 10 35 skin
g xS0l = Dimethylformamide 68-12-2 10 30 skin
44-tloe3zriER g riddmEl | 4,4-Methylenbis (2-chloroaniline) 101-14-4 0.003 skin | potentil cacinogen
tjogdl Egjopyl Diethylene triamine 111-40-0 1 4 skin
degeoH = Ethyl ether 60-29-7
14-t]8AF Dioxane 123-91-1 C 1(30%) | C 3,660 potertial cadnogen
tolakeAE Diisobutyl ketone 108838 | 25(10A17D | 150(104]7h
t|ZZ 2t Methylebne chloride 75-09-2 pdentd cacinogen

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

anthophyllite asbestos, actinolite

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

10)

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

(lint-free respirable cotton dust )(in textile mill waste house operations or in yarn manufacturing to dust from

"lower grade washed cotton"); 750 ug/m’ (lint-free respirable cotton dust)(in the textile processes known as

slashing and weaving)

1) M= A 9L WA Bl golge] slg BAl 7
12 ¥ A4 G HEA BA ol g 54 7

1ol 48
150l 48



EENEE] REL STEL o=
ASX[AIE7|(NIOSH REL B2 H7)) CAS Sl [ | sy s | e
ot E=2= WA o-Dichlorobenzene 95-50-1 50 300
Fap-tjZ=2 =2 izl - 100-46-7
540-59-0(sym)
12-C| 2220 g 1,2-Dichloroethylene -2(cis), 200 790
-5(trans)
OE22 - 220 2t Dichloromonofluoromethane 75-43-4 10 40 skin
nbAlE - 569-61-9
] elslo|Elole Maleic anhydride 108-31-6 0.25 1
2-H| EA o EhE Methyl Cellosolve” 109-86-4 0.1 0.3 skin
HE g Asdo]AAlold|o] | Methylene bisphenyl isocyanate 101-68-8 0.005 0.05 0.020(108) | 0.2(10%)
HE n-2E A= 2-Hexanone 591-786 1(10A17D) | 4(10A17H
L EEHEAZZAA = 0 -Methylcyclohexanone 583-60-8 50 230 75 345 skin
HEA SR Methylcyclohexanol
HEn-oll AE Methyl (n-amyl) ketone 25639-42-3 50 235
e 47 Methyl Alcohol 110-43-0 100 465
H e el A& 2-Butanone 67-56-1 200 260 250 325 skin
HgolaHEAE Hexanone 78933 200 590 300 885
HE Zz2gbo|e Methyl chloride 108-10-1 50 205 75 300
HESZ22 xS Methyl chloroform 74-87-3 potential cainogen
HlAl Benzene 71-556 300 1900 potentd cardinogen
WA 1 o Benzidine 71-43-2 0.1 1 potertl cacinogen
13-5Elql 1,3-butadiene 92-87-5 potential cardinogen
2-HEX|ofekE: 2-Butylethanol 106-99-0 potential cadinogen
2-HEX|oELE: olAH|o|E 2-butoxyethanol acetate 111-76-2 5 24 skin
1-HEtaL n-Butyl alcohol 112-07-2 5 33
2-HEQlT 2 sec-Butyl alcohol 71-36-3 50 150 skin
|-BEZgxag - 7892-2 150 455
22HERIEZa) - 106-94-5
HEsd Methyl Bromide 75-26-3
AldskerA Carbon Tetrachloride 74-839 potentidl cadinogen
AETIE SHE Stoddard solvent 56-23-5 20608 | 12.6(608) potent carinogen
ES | Styrene 8052-41-3 350 1800
A SR = Cyclohexanone 100-42-5 50 215 100 425
A E2dAE Cyclohexanol 108-94-1 25 100 skin
Al ZZ2 Ak Cyclohexane 108-93-0 50 200 skin
AlZ=2 Al Cyclohexene 110-82-7 300 1050
opde] (oD} 1 EZ=4) | Aniline (and homologs) 110-83-8 300 1015
oM EYUEH Acetonitrile 62-53-3 potentl cardinogen
oMl E Acetone 75-05-8 20 34
OLA| EAL 2-of EAJOE 2-Fthoxyethyl acetate 67-64-1 250 590
O Ed|s| = Acetaldehyde 111-159 0.5 2.7 skin
olmdRYEY Acrylonitrile 75-07-0 potentl cadnogen
olm Hojn|= Acrylamide 107-13-1 10 skin | potertl carinogen
2-oEA o ER 2-Ethoxyethanol 79-06-1 0.03 skin | preentil cacinogen
MRS Ethylene glycol 110-80-5 1.8 skin
ogd 2l tUYEHS|E | Ethylene glycol dinitrate 107-21-1 1.8 skin
ogd ZeElE tyEg el 628-96-6 0.1 skin
ofeddlo|nl Ethyleneimine 151-50-4 C2 16,2 potential cadinogen
ojgdd F2&sto|=g] Ethylene chlorohydrin 107-07-3 C1 3 skin
of =l uil 2l Ethyl benzene 100-41-4 100 435 125 545
odotadgelE Ethyl acrylate 140-88-5 o p—
23| ZA-1-Z 2T Glycidol 556-52-5 25 75
o Zz2sfo| =g Epichlorohydrin 106-89-8 potential cacinogen
45} v Cioarremst (G chomns) | i o pt i
S - 2465272
Q03 uE Methyl lodide 74-88-4 2 10 potential cainogen
o|aHE dF& Tsobutyl Alcohol 78-83-1 50 150
oliopy AFE Tsoamyl alcohol (primary) 123-51-3 100 360 125 450
O|AZ RO Tsopropyl Alcohol 67-63-0 400 980 500 1225
o|gsloe Ethylene dichloride 107-06-2 1 4 2 8 poertid cainogn
o|3}slEt A Carbon Disulfide 75-15-0 1 3 10 30 skin
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oot o oas REL STEL T
AIBX|ZIFE7|(NIOSH REL €2 H7|) ppm mg/m'’ ppm mg/m' | ST
ZAF 2| EA 0" Methyl Cellosolve™ acetate 110-49-6 0.1 0.5 skin
ZAbo| g0 n-Amyl acetate 628-63-7 100 525 potential cardnogen
ZEl2 Coal tar pitch volatiles 65996-93-2 0.1
= 1319-77-3
ﬂale - (miXthe),
o-Cresol 2.3 10
m-Cresol 23 10
p-Cresol 23 10
1330-20-7 < c
A4 (Xylene) i (?fnx 2 100 45 150 655
o-Xylene 100 435 150 0655
m-Xylene 100 435 150 055
p-Xylene 100 435 150 055
Z22uE g g2 Chloromethyl Methyl Ether 107-30-2 potential cardinogen
bis-ZZ 20| Eojg| 2 bis-Chloromethyl ether 542-88-1 potential cardinogen
SZZHA Chlorobenzene 108-90-7 d
ZIE IR Turpentine 8006-64-2 100 560
112 2-HEGSZ 2 1,1,2 2-Tetrachloroethane 79-34-5 1 7 skin | Potental Eamncgen
B Eajsio| = 2 et Tetrahydrofuran 109-999 200 500 250 735
E2a Toluene 108-83-3 100 375 150 560
E 2912 4-T]o| 2 AJORY[O]E | Toluene-2 4-diisocyanate 584-84-9 potential cardnogen
EFA26-tolaAopolE |- 91-08-7
EgZE22uEr Chloroform 67-66-3 2 9.78 potential cardnogen
1L12-Eg| 22 2% 1,1,2-Trichloroethane 79-00-5 10 45 skin | Potentil Samrmen
EfZE2ogd Trichloroethylene 79-01-6 potentil (éamncgen
123-ES| 222220 1,2,3-Trichloropropane 96-18-4 10 60 skin | potential carcinogen
HEZ22ogd Tetrachloroethylene 127-184 potential cardinogen
|5 (Phenol) Phenol 108-95-2 5,C 1A | 19, C A5 skin
HEel S 2 29E Pentachlorophenol 87-86-5 0.5 skin
ZEds|= Formaldehyde 50-00-0 00 C Ol potential cardinogen
Hek T2y ogtE £ -Propiolactone 57-57-8 potential cardinogen
QEZE TEZUEY - COH4(CN)2
m-Phthalodinitrile 626-17-5 5
IEFQfslo|Egfol = Phthalic anhydride 85-44-9 1 6
gz Pyridine 110-86-1 5 15
=] Hydrazine 302-01-2 CO0BRAIZY | C004AIZY potential cardinogen
SIAEd t]o]AAlold[o]E | Hexamethylene diisocyanate 822-06-0 0.005 0.035 | COMN108) | C 0140105
AL (n-3lAD n-Hexane 110-54-3 50 180
ek (n-Feh n-Heptane 142825 85 350 | C440(155) | C 1800(15%)
ShAC e Dimethyl sulfate 77-78-1 0.1 0.5 skin | potential carcinogen
SlE2 = (1403 =ZAHIAD | Hydroquinone 123-31-9 C 2(15%)
T8 (FX, & 9 uAE) Copper (dusts and mists, as Cu) | 7440-50-8 1
Copper fume (as Cu) 1317-38-0 0.1
(D 1 I¢E :
H(]_ead "o It Sompoun ds) Tetramethyl lead (as Pb) 75741 0.075 skin
Tetraethyl lead (as Pb) 78-00-2 0,075 skin
YAz 1 st Nickel metal and other potertial carc
(Nickel and Tlts compounds) compounds (as Ni) 7440020 ) 0.015 cnogen
Nickel carbonyl 13463-39-3 0,001 0,007 potentil cardnogen
Manganese compounds and
fume (a5 Mn) 7439965 1 3
o Manganese cyclopentadienyl ves .
%}(ﬁ -L i}%ﬁh& - & tricarbonyl (as Mn) 12079-65-1 0.1 skin
anganese and Its un
. PO Manganese tetroxide (as Mn) 1317-35-7
Methyl cyclopentadienyl : .
manganese ¥l (s Mn) 12108-13-3 0.2 skin
Zinc stearate 557-05-1 100ota), 15(resp)
qH7) g
Adgtordd (&4 Zinc oxide 1314-13-2 *“@g(%)*“@ 10
Zinc chloride fume 7646-85-7 1 2
ote| 2y} 7 313HE Antimony 7440-36-0 0.05
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S3oIXf ZAl as REL STEL 2] o
ASXEEI|(NIOSH REL HE E7|) ppm me/m’ ppm mg/m' | &= TT°
oFEnld} 7 Sk Aluminum 7429905 12((2;1))
4971 Tetraethyl lead (as Pb) 78-00-2 0,075 skin
QABHRE (B 9 Vanadium dust 1314-62-1 0 OS(CIS 1)
Methyl iodide 74-88-4 2 10 skin ial carcing
= (odide) e. yl iodi I8 | potential ogen
Todine 7553-560-2 C 0.1 1
ZA31t 1 5|53 Tin 7440-31-5 2
(Tin and Tts compounds) Tin(IV) oxide (as Sn) 18282-10-5 2
A2} 1 S Zirconium compounds (as Zr) 7440-67-7 5 10
~ Cadmium dust Cd 440-43- tial carc
JeBa) 7 sRiE .um ‘us (as Cd) 7 39 poten‘ (mtmcgen
Cadmium fume (as Cd) 1306-19-0 potential cardnogen
e (27 1 B) Cobalt metal dust and fume (as Co) | 7440-48-4 0.05
Cobalt hydrocarbonyl (as Co) 16842-03-8 0.1
s Chromium metal 7440-47-3 0.5
=23} 71 IR
B 1 St - 18540-29-9
o= ) S e Tungsten 7440-33-7 5 10
SLpEzAL Acetic anhydride 108-24-7 Ccs 20
EoleA Hydrogen fluoride 7604-39-3 %isg‘:#? 2(?’5 _g_ )S
ARISRIE S Sodium cyanide (as CN) 143399 (‘if_;) C 5(155)
AlorslE Potassium cyanide (as CN) 151-50-8 854_}7;;_7) C 5(158)
A3l A Hydrogen chloride 7647-01-0 C5 Cc7
ZA} Nitric acid 7697-37-2 2 5 4 10
E| S 2 Zo|EAL Trichloroacetic acid 76-039 1 7
A} Sulfuric acid 7664939 1
i Fluorine 7782-41-4 0.1 0.2
BE Bromine 7726956 0.1 0.7 0.3 2
Abstol el Ethylene oxide 75-21-8 é%(l),uc) O(lfo’ _é_: ) ? potential carcinogen
Ak AsiE] A Arsine 7784-42-1 C(lggz potential cardinogen
Alokslaras Hydrogen cyanide 7490-8 47 5 skin
O ZFAL7 | A~ Sulfur dioxide 7446-09-5 2 5 5 13
A Chlorine 782505 | 5(1C5—‘i) 1.45(158)
o= Ozone 10028-15-6 0.1 0.2
O AISHA A Nitrogen dioxide 10102-44-0 1 1.8
QAALS}E] A Nitric oxide 10102-43-9 25 30
AAslEkA Carbon monoxide 630-08-0 35, C 200 | 40, C 229
ZAA Phosgene 75-44-5 0. }i 5%;_())' 2|0 ?i 5%;_())' 8
ZAY Phosphine 7803-51-2 0.3 0.4 1 1
eIzl Rl Hydrogen sulfide 7783-06-4 C10(10%) | € 15(105H)
fZzaddy 1 o 3.3-Dichlorobenzidine (and its salts) 91-94-1 potential cardinogen
Qtul- Uz Eoyl 1 o a -Naphthylamine 134-32-7 potential cardinogen
AFAL ofdd - 13530-65-9
cEEEYUY 1 9 o-Tolidine 119-93-7 % 6(())—‘5’% potential Eamn(gen
ClopAlEs} 1 o o-Dianisidine 119-90-4 potetl arinogn
2 =l e Baylum & belium compounds (s Be) | 7440-41-7 0,0005 potenial carcinogen
HlA g O 3] 3kt Arsenic (inorganic compounds, as As) | 7440-38-2 C(l(;'ﬁ‘?_.o)z
3257 7HE Chromium metal 7440-47-3 0.5 ¢
SHbA] ZEl2 u)H] Coal tar pitch volatiles 65996-93-2 0.1 potential cardinogen
3k YA - 16812-54-7
Asud Vinyl chloride 75-01-4 potential cardnogen
HZEDS2E - 98-07-7
AW - 12001-29-5 potentil cardnogen
2 "AE: FEA Oil mist (mineral) 8012-95-1 5 1
T T H 7]
il JLERS MY
FE4 BA Silca, rystalline (as respiable cst) | 2TOIPROUS 0.6
crystalline silica 0.05 potential cardnogen
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8. U= ACGIH =% 7|&3%

QafeIxt 23

CAS TWA STEL | e | 7HE
2257 A2 H7|(ACGIH) (mg/mr) | (mg/m) e
79 Gasoline 86290-81-5 300p13) 500p 1990
2 2dT|| = Glutaraldehyde 111-30-8 C 0.05p 1998
G -U=zgomly} 1 8 -Naphthylamine 91-59-8 1979
YEZZAH Nitroglycerin (NG) 55-03-0 0.05p o | 1980
UE=ZHEr Nitromethane 75-52-5 20p 1997
HEZHA Nitrobenzene 98-95-3 1p o 1992
pYEZoldd p-Nitroaniline 100-01-6 3 o 1992
pUEZZZ 29 p-Nitrochlorobenzene 100-00-5 0.1p 1985
fUEZEZ Dinitrotoluene 25321-14-6 0.2 1993
| eod & Dimethylaniline 121-69-7 5p 10p o 1990
pt]of ool izl : : : -
NN-TjH oA Eotu]| = N,N-Dimethyl acetamide 127-19-5 10 o 1990
gL Soln= Dimethylformamide 68-12-2 10p o 1979
44" -tlotu]ie3 3 Tl ZFZ2 2] d el | 44 Methylene bis (2-chloroaniline) (MBOCA) 101-14-4 0.01p 1991
tlogdl Egopyl Diethylene triamine 111-40-0 1p 1985
tojeojg| 2 Ethyl ether (Diethyl ether) 60-29-7 400p 500p 1966
14-T] 24k 1,4-Dioxane (Diethylene dioxide) 12391-1 20p o 1996
to|aREAE Diisobutylketone (2,6-Dimethyl-4-heptanone) 108-83-8 25p 1979
tZ229& Dichloromethane (Methylene chloride) 75-09-2 50p 1997
o-tZ=ZulA o-Dichlorobenzene (1,2-Dichlorobenzene) 95-50-1 25p 50p 1990
(Fp-t)ZF2=2 HA p-Dichlorobenzene 106-46-7 10p 1990
12-t| 2220 gd 1,2-Dichloroethylene, sym-isomer (Acetylene dichloride) 540-59-0 200p 1990
OE22 R - 220 2Et Dichlorofluoromethane 75-43-4 10p 1977
il - 632:995 - -
atglol olato]=afol= Maleic anhydride 108316 0,01 2010
2-H| EA o gk-e 2-Methoxyethanol (EGME) 109-86-4 0.1p o | 2005
HE ]| AH o] aAoR]|o] E Methylene bisphenyl isocyanate (MDI) 101-68-8 000.5p 1985
HE n-FE A= Methyl n-butyl ketone (2-Hexanone) 591-78-6 5p 10p o | 1995
QZEHEAZ 2= o-Methylcyclohexanone 583-60-8 50p 75p o | 1970
HEXZ2I A = Methylcyclohexanol 25039-42-3 50p 2005
HE-n-old A= Methyl n-amyl ketone (2-Heptanone) 110-43-0 50p 1978
g g7 Methanol (Methyl alcohol) 67-56-1 200p 250p o 2008
HEogAE Methyl ethyl ketone (MEK; 2-Butanone) 78933 200p 300p 1992
Heo|AREAE Methyl isobutyl ketone (Hexone) 108-10-1 20p 75p 2009
HE Z2go|= Methyl chloride 74-87-3 50p 100p o 1992
HESZ22 xS Methyl chloroform (1,1,1-Trichloroethane) 71-55-6 350p 450p 1992
A Benzene 71-43-2 0.5p 25p o 1996
HAdy 1 o Benzidine 92-87-5 o 1979
13-EErql 1,3-Butadiene 106-99-0 2p 1994
2-HE|oEke 2-Butoxyethanol (EGBE) 111-76-2 20p 1996
2-HEX|ogk2 ofAH|o|E 2-Butoxyethyl acetate (EGBEA) 112-07-2 20p 2000
1-HEaL n-Butanol (n-Butyl alcohol) 71-36-3 20p 1998
2-HEotT9 sec-Butano (sec-Butyl alcohol) 78922 100p 2001
JRCEARE b 1-Bromopropane 106-94-5 0.1p 2011
2HERIEZT - - - -
HEsHE Methyl bromide 74-839 1p o 1994
At sEkA Carbon tetrachloride (Tetrachloromethane) 56-23-5 5p 10p o | 1990
AETIE SHE Stoddard solvent 8052-41-3 100p 1980
AElH Styrene, monomer (Phenylethylene; Vinyl benzene) 100-42-5 20p 40p 1996
A EZ A= Cyclohexanone 108-94-1 20p 50p 1990
A SR Cyclohexanol 108-93-0 50p 1979
AlEZ2 AL Cyclohexane 110-82-7 100p 1964
AlE2 sllAl Cydlohexene 110-83-8 300p 1964
opdel (ohu|:=wllA) T} 1 FEH) Aniline 62533 2p o | 1979
O EYEZ Acetonitrile 75-05-8 20p o 1905
oA E Acetone 67-64-1 200p 500p 2011
OLA| EAL 2-0f EA]0E 2-Fthoxyethyl acetate (EGEEA) 111-159 5p o 1981
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FolIxt 3 cAS TWA | STEL | | WA
ZEFT| HIH 7 |(ACGIH) (mg/m’) (mg/m1’) He
O Ed|s| = Acetaldehyde 75-07-0 C25p 2011
olgdZYEY Acrylonitrile (Vinyl cyanide) 107-13-1 2p 1997
o7 Holu|= Acrylamide 79-06-1 0.03 1905
2-oEA]oflEh2 2-Fthoxyethanol (EGEE) 110-80-5 5p 1981
ogddlZE = Ethylene glycol 107-21-1 C100 1992
ogdd Zgl= tyEY|0|E Ethylene glycol dinitrate (EGDN) 628-96-6 0.05p o 1980
ol =dlolnl Ethyleneimine 151564 0.05p 0.1p 2008
ogddZz2slo|=d Ethylene chlorohydrin (2-Chloroethanol) 107-07-3 C1lp 1985
oflgHiAl Ethyl benzene 100-41-4 20p 2010
odoladgo|E Ethyl acrylate (Acrylic acid ethyl ester) 140-88-5 Sp 15p 1986
23O ZA - Z 2L Glycidol (2,3-Epoxy-1-propancl) 556-52-5 2p 1993
ojmE= 2slo|=Y Epichlorohydrin (1-Chloro-2,3-epoxypropane) 106-89-8 0.5p o | 1994
s} w5 Chlorodiphenyl (42% chlorine) 53469219 1 42% 1979
Chlorodiphenyl (54% chlorine) 11097-69-1 | 0.5  54% 1990
ol - - -

Qocslmg Methyl iodide 74-88-4 2p o | 1978
o|aHE dF & Tsobutanol(Tsobutyl alcohol) 78-83-1 50p 1973
o|hohd UdFL Isoamyl alcohol 123-51-3 100p 125p 1990
O] AT ZHALT L 2-Propanol (Isopropanol; Isopropyl alcohol) 67-03-0 200p 400p 2001
o|astolgl Ethylene dichloride (1,2-Dichloroethane) 107-06-2 10p 1977
o|3}slEr A Carbon disulfide 75-15-0 1p 2005
ZAR-HEA|oE 2-Methoxyethyl acetate (EGMEA) 110-49-6 0.1p 2005
ZAto] ol 1-Pentyl acetate (n-Amyl acetate) 628637 50p 100p 1997
ZE2 Coal tar pitch volatiles 65996-93-2 0.2 1984

1319-77-3;
EEEs Cresol, all isomers 190%45%_74’ 20 o 2009

106-44-5

1330-20-7;
A Xylene (0, m & p isomers) 190;{}378;6?;7 100p 150p 1992

106-42-3
Zzedg o o2 Nomotioremety ey chlorometleher] 10730 197
bis-ZZ2ZHEofg| 2 bis(Chloromethyl) ether 542-88-1 0.001p 1979
22 2HA Chlorobenzene (Monochlorobenzene) 108-90-7 10p 1988
glgu-$ Turpentine 8006-64-2 20p 2001
1,12 2-HEZZZZ2of et 1,1,2 2-Tetrachloroethane (Acetylene etrachloride) 79-34-5 1p o 1995
Bl Egslo| 2t Tetrahydrofuran 109-99-9 50p 100p o | 2002
E2a Toluene (Toluol) 108-88-3 20p 2006
E2al24-t]o] oo E Toluene-2 4-diisocyanate (TDI) 584-84-9 0.001p 0.003p 1992
E 242 6-t]o| o]0 E Toluene-2,6-diisocyanate 91-08-7 0.001p 0.003p 1992
EgZZ2ue Chloroform (Trichloromethane) 67-66-3 10p 1990
1,1 2-Eg|Z = 2ot 1,1,2-Trichloroethane 79-00-5 10p o 1992
EgZZ2ogd Trichloroethylene 79-01-6 10p 25p 2006
123-E8|E22 227 1,2,3-Trichloropropane 96-18-4 10p o 1992
HEZ2ogH Tetrachloroethylene (Perchloroethylene) 127-18-4 25p 100p 1990
= Phenol 108952 5p 1992
HeEE 29E Pentachlorophenol 87-86-5 0.5 1992
EZEdYs|= Formaldehyde 50-00-0 C03p 1987
HEe T2 Q= 8 -Propiolactone 57-57-8 0.5p 1992
Q=g ITERCYEY o-Phthalodinitrile 91-15-6 1 2011
ZEFofslo| o= Phthalic anhydride 85-44-9 1p 1992
hiEli=] Pyridine 110-86-1 1p 1992
=t Hydrazine 302-01-2 0.01p o | 1988
A EE T]o|AAoldo]|E Hexamethylene diisocyanate 822-06-0 0.005p 1985
AL (n-BlAb n-Hexane 110-54-3 50p o 1996
e} (n-3Eh Heptane, all isomers (n-Heptane) 142-82-5 400p 500p 1979
SRAMCw e Dimethyl sulfate 77-78-1 0.1p o 1985
S|ER = Hydroquinone (Dihydroxybenzene) 123-31-9 1 2007

13) ppm
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o2kt HE

- TWA STEL | gy | 7H8
2mgy| AT |(ACGIH) (mg/m’) (mg/ ) He
o) (87, & 9 uAE) Copper 7440-50-8 Fume 0.2 1990
Copper 7440-50-8  |Dus and niss 1 1990
()3} 7 sk Lead inorganic ompounds 7439-92-1 0.05 1991
Lead chromate 7758976 0.012 1990
Elemental 7440-02-0 15 1996
U 71 sk Soluble inorganic compounds (NOS) 7440-02-0 0.1 1996
Insoluble inorganic compounds (NOS) 7440-02-0 0.2 1996
Nickel subsulfide 12035-72-2 0.1 1996
b} 1 s Manganese 7439-96-5 0.2 2011
inorganic compounds 7439-96-5 0.02 2011
Zinc chloride fume 7646-85-7 1 2 1992
13530-65-9;
Alglored (4D Zine chromates 11103-86-9; 0.01 1992
37300-23-5
Zinc oxide 1314-13-2 2 10 2001
A (& 9 22 Iron oxide (Fe203) 1309-37-1 5 2005
Aspl e : : :
Mercury Alkyl compounds 7439-97-6 0.01 0.03 o 1992
£ 1 SRME Mercury Aryl compounds 7439976 01 1991
Mercury Elemental and inorganic forms 7439-97-6 0.025 1991
olE| 23} 1 IJHE Antimony and compounds, 7440-36-0 0.5 1979
A2ujEY 1 SHE Aluminum and compounds 7429-90-5 1 2007
4970 Tetraethyl lead 78-00-2 0.1 o 1992
QAN E Vanadium pentoxide 1314-62-1 0.05 2008
o Todine 7553-56-2 0.01p 0.1p 2007
Todides 7553-56-2 0.01p 2007
Tin Metal 7440-31-5 2 1992
FA3} 1 BY)3HE Tin Oxide and inorganic compounds, except tin hydride| — 7440-31-5 2 1992
Tin Organic compounds 7440-31-5 0.1 0.2 o 1992
A2FET} 11 I3 Zirconium 7440-67-7 5 10 1992
SbeRat 0 e Cadmium 7440-43-9 0,01 1990
compounds, as Cd 7440-43-9 0.002 1990
Cobalt and inorganic compounds, as C 7440-48-4 0.02 1993
FUE EA YL B Cobalt carbonyl 10210-68-1 0.1 1980
Cobalt hydro carbonyl 16842-03-8 0.1 1980
Chromium,and inorganic compounds, 7440-47-3
23 7 sl Metal and Cr III compounds 7440-47-3 0.5 [ 1991
Water-soluble Cr VI compounds 7440-47-3 0.05 1991
Insoluble Cr VI compounds 7440-47-3 0.01 1991
Tungsten 7440-33-7 1979
E~Ey O SkE Metal and insoluble compounds 7440-33-7 5 10 1979
Soluble compounds 7440-33-7 1 3 1979
FzAL Acetic anhydride 108-24-7 1p 3p 2010
E3eA Hydrogen fluoride 7604-39-3 0.5p C2p 2004
ARES Sodium cyanide 143-33-9 (&) 1991
AlQtslt s Potassium cyanide 151-50-8 s o 1991
AsleA Hydrogen chloride 7647-01-0 C2p 2000
ZAk Nitric acid 7697-37-2 2p 4p 1992
Eg| S22 Zo|EAL Trichloroacetic acid 76-03-9 1p 1992
SRk Sulfuric acid 7664-93-9 0.2 2000
=4 Fluorine 7782-41-4 1p 2p 1970
BE Bromine 7726-95-6 0.1p 0.2p 1991
Alstol gl Ethylene oxide 75-21-8 1p 1990
Arpasia] A Arsine 7784-42-1 0.005p 2006
A|QFSk=A Hydrogen cyanide 74-90-8 C 47p o 1991
O} A7} A~ Sulfur dioxide 7446-09-5 0.25p 2008
EES Chlorine 7782505 0.5p 1p 1986




oHIAt B cAS TWA | STEL | . | JHE
22H7| H2HTI|(ACGIH) (mg/m’) (mg/m’) T H=
Ozone 10028-15-6 1995
Heavy work 10028-15-6 0.05p 1995
o= Moderate work 10028-15-6 0.08p 1995
Light work 10028156 |  0.10p 1995
Heavy, moderate, orl ight work loads (2hours) 10028-15-6 0.20p 1995
O AISHA A Nitrogen dioxide 10102-44-0 0.2p 2011
PR R Nitric oxide 10102-43-9 25p 1992
AALslERA Carbon monoxide 630-08-0 25p 1989
A Phosgene (Carbonyl chloride) 75-44-5 0.1p 1992
EZAY Phosphine 7803-51-2 0.3p 1p 1992
i K Hydrogen sulfide 7783-06-4 1p 5p 2009
fEZ2=2Wxdy 71 o 3,3-Dichlorobenzidine 91-94-1 o 1990
sf- Lozt 1 g : : : :
IZ4F ofAd Zinc chromates 13530-659 0.01 1992
e 2 Eedyay o-Tolidine (3,3-Dimethylbenzidine) 119937 o | 1992
clo Al 1 : : : :
WdET 1 33 Beryllium and compounds 7440-41-7 0.00005 o | 2008
HA 9 7 27 3gkE Arsenic and  inorganic compounds 7440-38-2 0,01 1990
5% 7= Chromite ore processing (Chromate) - 0.05 1991
by ZEl= 1A Coal tar pitch volatiles 05996-93-2 0.2 1984
Pt Yz : : - :
Asiud Vinyl chloride (Chloroethylene) 75-01-4 Ip 1997
HZEZSZZE Benzotrichloride 98-07-7 C0.1p o 1994
A Asbestos 1332-21-4 0.1 f/cc 1994
Mineral oil, excluding metal working fluids 8012-95-1
29 uAE: FEA Pure highly and severely refined 5 2009
Poorly and mildly refined - 2009
T EH 2] (Grain Dust) Grain dust (oat, wheat, barley) 4 1985
SFEA EZ] (Mineral mist) - - - -
M EA (Cotton Dust) Cotton dust, raw, untreated 0.1 2009
Wood dusts 2009
& B2 (Wood Dust) Western red cedar 0.5 2009
All other species 1 2009
FRAMQIRIH AZE e, HEof w2 2uel 289 L&E7IE H2l® | 39



[ 79 (Gasoline)

—

. 2|0
H E E(petrol), &|¥F-G-(motor oil, motor fuel), W& (benzin), M EFAT] Sl (motor spirits), 7}<&T-of &F

3}HE(gasoline-ethanol mixture), 7}4~&-10% o 8F-2-(gasohol-10% ethanol), 7FAF&(gasahol), &4 F 22

o o

<
3t NeF7HEYU('N" grade gasoline with alcohol)

ey

2. =8| =t 943

- CAS No 8006619 . EXPA QI IRAL

S 2O 9 WA RAREE sty P AR B

o

Ei - H

it

% 0.70-0.80°
H -90.5C ~-95.4T° R
3l £ 3~4

&M 0.732~210C"
o]

7 F 304 ~0684 (37.87C)°

ol

X 40~70C"
T B =A FAT d3E, qHE, SE2EF, WA s &a)E.”
Fol & EHHET Jitdo]l A7] wi&ol &7 Fol

oF RS w@Ekeal] 3] F e
7H e AEA] A whalea o] ek oonE Skt 7)o el 9l

o — o
E -

Moo ro o Mo HD

S EY A AR B4, EUHE F A4, WA, SRS F4go] ki, 2R, of
o . 1

CTAb A relA QA QA 2 Eae] ofF) djAbEc?
ApAREO] Aoy AZETE?
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o1 = = 3) 1 =
U]’H eyl gB2 = FZ B 9 Hulo] xpFSA)o) %1\1;}3' 140 ppm2 LA T A= FA)o
L
—

5 Z4o]
T BHO FHOE £F, Ao, oA

Aew BaE wrh TAELC] O gFos kA ol i eY 27 waH 4odx
of| A &R} ol|(basophilic stippling, erythrocyte protoporphyrin 57}, ALAD SAAE =77} WEE A=
g, ol 7k&de 23d #7149 A9tE g2 Y Aos YAEY, ki &Y F)0] =E2W 3
AR o A thoFst dNRSHHIE, A A4S, thrombocytopenia, neutropenia)©] H L% Q=] 71& o

=38 9 gEe Aow 2gH.

2) SE7 A

FEAYNN T wE Al H dFo] AU
Ao R TMEUS FUTE AFFOIAIN AAE o]dte]l ®uE gt

ol & 7Hed B9 A 28HFol WY ARzt 9%

5) H|=7 |7

59 Al A =L BuEZR Aol vhdFQl sMEd w=E3F AT BEAdS Hash 9
Eo| gty aEy thRE dAEo] wZo] 3t ARy BFela, thE UGB SAY k&
Fgon, §d7 7o TeHSo] 1 E R okorr

6) A7

T4 =E A oA L, FF, #7|F, AofEE, 54 So] 4 4 gt A kE Al 4N 7]
Lol HE, dxAAME 5o Al RuE] Ty

(3) W
H AT JhER AaBdd] mEE AR wgUdT EA Rkl HA
T dTEe] At FEAH &30

ol £of 9l AL nEFte] 7HEUL Al e dod TFsAol Ak B, 2 B3

(IARC : 2B, ACGIH : A3)



7. = EI7|E

1) 7% =&71%

B (8 EH 2013) TWA : 300 ppm (900 mg/m’) STEL : 500 ppm (1,500 mg/m’)
u|=(TLV; ACGIH, 2011) TWA : 300 ppm (900 mg/m?) STEL : 500 ppm (1,500 mg/m®)
712848 4A - v A7= A=l UEUA| e oA A

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

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

S ASHOEL, 2012) TWA : - STEL : -

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

QX (OEL; JSOH, 2012) TWA : - STEL : -

QW (ACL; SAI-E4], 2012)  TWA : 100 ppm (300 mg/m?’) STEL : -

ATH=(AFS B AE 2011) TWA : - STEL : -

*

it MAIEN mEZE 7= A SO HEE L&V IEHE|EE FOdbEL T
*FRE EEE DWL"E%ILIEF. (¥ACGIH= 2011 & EI 2e= 201148 TS B astiaLict)

(2) BESH 2UEHH : A7 ¢

8. F1F

rar

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

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

p. 348

4) Grant, W.M. Toxicology of the Eye, 3rd ed. Springfield, IL: Charles C, Thomas Publisher, p. 714. (1986)
5) Niazi GA, Fleming AF, Siziya S. Blood dyscrasia in unofficial vendors of petrol and heavy oil and motor

mechanics in Nigeria, Trop Doct. 1989;19(2):55-8.

6) Kovanen J, Somer H, Schroeder P. Acute myopathy associated with gasoline sniffing. Neurology.

1983;33(5):629-31.
7) Poklis A, Burkett CD. Gasoline sniffing: a review. Clin Toxicol. 1977;11(1):35-41.

8) Rosenstock L, Cullen MP. Textbook of Clinical occupational and Environmental Medicine. second edition.

Philadelphia :Elsevier saunders. p1055. (2005)

9) Lynge E, Andersen A, Nilsson R, Barlow L, Pukkala E, Nordlinder R, Boffetta P, Grandjean P, Heikkild P,

Horte LG, Jakobsson R, Lundberg I, Moen B, Partanen T, Riise T. Risk of cancer and exposure to

gasoline vapors. Am J Epidemiol. 1997 Mar 1;145(5):449-58.

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

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



L SFELZ2YY3]= (Glutaraldehyde)

S2[01

Al A0 dZEld 8d), 1,2-t] 22U I 231 3-diformylpropane), =FEF2 (glutaral), FFEF2AF
t] & ] 8] E(glutaric dialdehyde), & FEF&(glutarol), 1,5-#EFT] 2H(1,5-pentanedial), 1,5-HET] 2
(1,5-pentanedione), 3ZHIE|o} A FFEFZAH|5}0| = (potentiated acid glutaraldehyde), &FE| & H|slo|=

(glutyraldehyde)

- CAS No 111-30-8 - ERR 2 TRA G0,

S B A A Aigo]n] WA| X+ 0.04 ppmo|Th”

B X 2F 10011 - H| = 1.11 20C)

= = XM o4 - B = A 187-189T (760 mmHg)"

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

B YE 34 -5 7 Y

ol 3t A ¢1S(50% and 2% solution)” - E b 5
-8 8l = oEe, WAl o" 2, Bof &34e] At
=5 : *the Merk index, "ACGIH, *HSDB

=7 78 SFEELHRE SN2 HEA FREE oF 5%, EZ|A 30~50% &5 E]‘}{i_ﬂ,
Ao Zaboll A HEA F 12, EZOIA 33% F4 AT GAL ol At A7k mE
£ ARES A dFoA SREESH R Es Wty RS sk ESkAR, Tkt
o] 3~ 140k TR Z4AFS B, 3~ dnk AuE Bein

AL ¢ FEH gIARES oASIERA(CO,) 0 %1 a, LY =g Av(aldehyde dehydrogenase) 7} 7
EEALS oAbslEta R ASIA AT,

ARy B8 AR AWMFAL A 10~30A17F, BE EEX A] 20-100A17F0 2wl E A|ZF
71 AL g yat Agtely] wiel Aom Azbec,

d



6. 25 I8 LM

o 84
1 ORE AFeta, 387

ppmO|il, 0.2 ppm ©]5}9] FIkeof 4
A= FAo] WA, FEEEL
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o] WAEtAH”. FRerE A s =
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&

Aol AGHEE vheau2S 5] 95 AHS
7 EFE WA 25

B
>

P 2

nJ
o

(3) &

24 or

27} Al A BHrEA R 7 oF E (JARC ¢ - , ACGIH @ A4)

7. =EI|1E

D 7% =271%

al

d
Al

FEE 03
oJa}of A &=

o ual F BZAsHe of

AL, WA AlA AL A

]_}\g O]—Oj qj 3)

)

SR RIEES

e 59

A4 A farolLt 7]

S (AT H | 2013) Ceiling : 0,05 ppm (0.2 mg/m")

u]=(TLV : ACGIH, 2011)
7]5A4x44 27 : 19979 TLV-C 0.05 ppmoE T8,

s, =, 9Ret o AFEAb] B
Ly 550 24 mush Qo o] /2L A Wl
27] whgol deiA: S8 HBolFA Ea

Ceiling @ 0.05 ppm (0.2 mg/m’)

STEL : -
STEL : -

UE AFLEoA 0.1 ppm ©]|5}2] FEOf A
S (ACGIH) ‘%*?JOM 0.01 ~0,

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

34 ppmof =5+ AR
A de ARl &




Y E(OFL; JSOH, 2012) Ceiling : 0.03 ppm STEL : -

QA = (ACL; ?‘HﬂiEH 2012) TWA : - STEL : -

A= (A AR 2011) TWA : - STEL : 0.1 ppm (0,42 mg/m’) (C)
*aRlY MASNM TEZE U= 45 SO FE= LEVIEHe|EE R LCE

B pE EH = RAMEZQILICH (XACGIH= 20113 T El 2EE= 2011E TS FHusIIELICt)

(2) W2} BUEHY: A2 58

8.

it

nk]

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 BEIl's with Other World Wide Occupational Exposure Values.
Cincinnati, 2010,

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

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

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

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

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

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

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

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

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

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

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



L B —v=zdoll (3 —Naphthylamine)

2-ofu| =y L g (2-aminonaphthalene), 2-U4 3 & ol q](2-naphthalamine), 2-1 32 gl o}q]
(2-naphthalenamine), W|ER1Z & o} (beta-naphthylamine), 6-1}3Z 2 0}Hl(6-naphthylamine), 2-U-3XE o}y
HAEFE (2-naphthylamine mustard), 2-0}9| k=W 28 (2-aminonaphthalene), I|AE XS A &

scarlet base B), BNA

2. 223318 4

- CAS No 91-59-8 - B AT CHNH,
- 2QF gl A R o xpAjo] Aot £o WA} Pk
2 X 2 14318 - H| = 1.061 (98C)°
= = X 111~113C" B2 = A 3060
=7 YU 5 495 = 7] ¢ 256x10" mmHg (25C)°
o & H - = a5t -
2 of E ZALE 43 o= &34 Urk”

Z3 : °the Merk index, "ACGIH, “HSDB

2, 159 A, 2- g3l g onl(2-chloronaphthylamine) A% (VA= ARgo] FX|E o] ¢

fex]
m
TEHo 2T A o2 AMEI 9S)
5 AkstA e A7 o] FFebd YA E, 2-F ez E ofvl(2-chloronaphthylamine) 2] A4k

c g4 Ry 52 44 Fead,

* hAF - ARSI S S84 2-amino-1-naphtol2 AR, thAtE] = BFoA A7]= XA =
2@l bis (2-amino-1-naphthyl) phosphateZ} 733t 2FetAd-S 7FX]al Q= Ao r g A Qi

c U A OAREEQ] 70~80% AW O R 20~30%= thHo R wjAE Ty

W) AR Sl



(@) WY ABIT

1) HlARAL |2

1060 HErbzEolul A% Ao HARE AAolA o] MAISAY, 1ARCE THo)
ATE AEstel eSS Qlztel A ST welE AR AYSATE. Teln FEIlE 164
Hzoly

(-85 2013) TWA : - STEL : -

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

71289 ZA 7oA et e] ElE E30l7]| el =E7Es AR AXSHA] ¥
u]=-(PEL; OSHA, 2012) TWA : - STEL : -

0] =1(REL; NIOSH, 2012) TWA : - STEL : -

2 F AFHOEL, 2012) TWA : - STEL : -

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

QX (OEL; JSOH, 2012) TWA : - STEL : -

AR (ACL; TAEA], 2012) TWA : - STEL : -

= (A H AR 2011) TWA : - STEL : -

*

ObM MAI=M [EZIE 7|2 2 50| HHEe L E7|2F™2|HE & OdiEC)
E% HEe EAHE%LI Ch (®ACGIH= 2011E El TE= 2011 EHE FHusiAsUot)

(2) BESH ZYEHFY : A= ¢l

o

8. &m

Ao
it

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



3)

5)

06)

7)
8)

Raton, FL, p. 616 (2000)

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

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

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

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

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



[ YEZZ 2| A= (Nitroglycerin)

1. 390

oAU (angine), Z9FA Hg} €l (blasting gelatin), Z%F-F-(blasting oil), YEZ 2 A S(nitroglycerol),
A Eg & AKglycerol trinitrate), AF2AF 1,23-E2]& (1,2,3-propanetritrinitrate), o] EZZE]AH
(nitroglycerine), Y E 228 Z(nitroglycol), i} Hz}E (blasting gelatin), Y E 2-A3H(nitro-span), 1,2,3-3
Z2REYE, EZAHI,23-propanetriol, trinitrate), S A Eg| A Ak(glyceryl trinitrate), Y E-E(nitrol),
Y E 2 ZFH(nitroglyn), SZA|E AAk(glyceryl nitrate), S A& 2] AAF Eg] o A (nitric acid triester of
glycerol), E2|Uo] E 22| A H(trinitroglycerin), T Z2TE 2]-8 E 2] & AKpropanetriol trinitrate)

CAS No 55630 =N Sp=TR VN o
OZN/O\)\/O\NOZ

Do ol LHAY TreRafo] chmsl A7) oF7F L= FHollA oA
2 X 2 227.09° - H| = 1.593120C)°
= = ® 1310 Z = X (8TA Z
= 7] U = 20410 mmHg (207) - & 7] 2 0.00026 mmHg (20C)°
ol 5 ™ 28C° = db 5t
2 & £ = Hi, opNE, o Z, WA 59 %ﬂ%XﬂS&} =3E

Zx : %the Merk index, ACGIH, HSDB

3. BME 2 S
ZoF rlolyulolE YW FZrho|E ZAA X (Hd FEF YUEY 0B} £3y), AF A=A

N
.|

Hu
i
n
rir
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0z

B A=A A% FA
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o1 B BREE LI whgelo] At S, WA 2y AspaEe, L

= F9 YAAFEL glyceryl mononitrate, 1,2-glyceryl dinitrate®} 1,3-glyceryl dinitrate 5-°|t}, ©]&
dinitrate’= glycerol@} o|AMslEt AR HEH oz AETy,

< giabibE e FREFEYEsiE] Avy gEoR widEg

U] B S - 3R], AESHE Wil 30kolt



A%, 0.04 ppmo] =EH ZAAN A FELS H
oz AZtEY WEHo R L&Y YERZE
o] AW FH A =&EH o FEo] A
oty molHom 24 mg YEZZEA LS
—Z—%}(Cheyne—stoke S 5)o| WAYELY ];]_6>

(g
>
o
(o]
o,
i)
fo
U N
N
=k
o
]I,lo[r rLl?l"“
I

22 Az 34 YEZIHA™ E}OMUPOlE 2ol A FAET AFFATE RauEdo”
0% R AFE B =E FE 0.18-0.24 ppmol Y. HERIARE] 4HHEE Aol 7
AS & d8A A ged, = 7] A= AAEIL Stk A= A=l WA S =5
T 7 A s @deSo R Qe AEAA, Aol AEARelAL, 4 ¢
A7t &S FH3 H Yadoly F7F 7z Fo A w=E2E ) wAsts Agubsolaolch”
an JERFUAY =& fEsRIENdZo] wAE 5

A3t BEo] Al A BLFS 03mg0]|T, sodium nitrate®] 1008] &EI7F Yok 2 ARFS 200 mgo]il
=9 54 wjFo] ofyet g & IHrebound vasoconstriction) 2 (1% F4g F’—?"‘—;x_?io]‘% A7 A ‘IH
£ Zow Bz

eE Ao o 1 AeiAtellA 717t AlEBA AR A FIAVIEA ] HalAEe P
A A, ERZe Y] mEE YRl Agase] Al wrke A7 AU

M

(3) L

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

S (R E 2013) TWA : 0,05 ppm (0.5 mg/m’) STEL : -
u|=(TLV; ACGIH, 2011) TWA : 0,05 ppm (0.5 mg/m’) STEL : -
NedRe) 27 BR FHoR FEI YANE Hassis vE FaQrh
u]=H(PEL; OSHA, 2012) Ceiling : 0.2 ppm (2 mg/m’) STEL : -
u]=H(REL; NIOSH, 2012) TWA : - STEL : 0.1 ppm
S ASHOEL, 2012) TWA : 0,01 ppm (0.095 mg/m’) STEL : 0.02 ppm (0,19 mg/m’)




8.

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

o] H.(OEL; JSOH, 2012) Ceiling : 0.05 ppm (0.46 mg/m’)  STEL : -

AE(ACL;, TA=5A], 2012) TWA : - STEL : -
AHA=AS B AE, 2011) TWA : 0,03 ppm (0.3 mg/m’) STEL : 0.1 ppm (1 mg/m’)

o MASY, DR JlE 2% SOl YeE =E7IENeIES UL,

M oE Hee RAEZQLICE (%ACGIHE 2011 T TI2tEE= 20113 THe EustR&Lct)

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

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

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

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

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

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

7) U.S. Army environmental Hygiene Agency: Occupational Health and Industrial Hygiene Evaluation-
Nitroglycerin. Special study No, 99-005-72. U.S. Dept of Army, Badger Army Ammunition plant, Baraboo,
W1 (1971)

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

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

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

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

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

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

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

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

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

Epidemiol. 1983;118:418.

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

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

safety and health, Cincinnati, OH,



L UYEZue (Nitromethane)
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L}o] ERILE2E (nitrocarbol)
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- CAS No 75525 EXA L ATAL L CH3NO, Hsc—"f\
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DoF 9l WA Ao 94 alxfolu], TG WAIZE Wk WAje] ¢X& 35 ppmelrt”

2 Xt 2F 61.0401 ppm=2.50 mg/m")" H = 11322057, B=1)°

= = & 285C Z = A w.2¢

=71 Y 5 211 (Z7)-1) = 71 ¢ 27.8 mHg 20C)

o 3 A 405TLHAEBTONGAE" - = g 5 A 5k3k7.3% AEhe3n”
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o, 23X, Wil gk Ame Aol YERuetd 2 wep e
o] Aol A Q7o) mfo A HEH A}

A tho| Egto] Enitrite) 9} ZEUE| S o] =2 AR,

A

L]
Ui BEAYAA Au Bow wEHc
R AR G

T
[m
i
X
i)
e
1)
I
)
y
o
H—‘
e
e
gt
-
2
op
i)
ol

7] A=ol vy wRel Hupel| A=& &



2) W AR
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Z2 A3 o] A drelAlo] w9 1;}7{

(IARC : 2B, ACGIH : A3)

1) 7% =&71%

S (I8 -F 5 2013) TWA : 20 ppm (50 mg/m’) STEL : -
u|=(TLV; ACGIH, 2011) TWA : 20 ppm (50 mg/m’) STEL : -
7180 2A  sEAYNA AL SF7IA O HE FF= Y o = =R 5T
1] =H(PEL; OSHA, 2012) TWA : 100m (125 /m®) STEL : -

0] =H(REL; NIOSH, 2012) TWA : - STEL : -
S A3HOEL, 2012) TWA : - STEL : -

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

QX (OEL; JSOH, 2012) TWA : - STEL : -
AR(ACL TAEEA], 2012)  TWA : - STEL : -
AH= (AFS] R AF, 2011) TWA : 20 ppm (51 mg/m’) STEL : -
*EIEM MAIEM OEZA 7|2 A 59| MEE L E=T7|&EE|BE FOHIELIC

P RE HEe ZAEZQLICE (%ACGIHE 2011 T HI2tEE= 2011E THe EustR&Lct)
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[ YEZ A (Nitrobenzene) ]

1. 390

Y E 2 ¥l Z(nitrobenzol), B 24" S-(oil of mirbane), IHE=(oil of bitter almonds), WA-L}o|ER
(benzene, nitro-), B|2HFS] AA|E(essence of mirbane), B|ZH} 7] E(mirbane oil), Uo|EZHZH

(nitrobenzol), Wo]|EZMA, N (nitrobenzene, liquid)

o

CsHsNO, /\N @
e

HARZE doh WA 9 X]= 0.018

- CAS No 98953

0
=
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FAA el G4 eiReln of
ol A 0,005 ppme|c}.”

i
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flo

S B X2 123110199 m=0.53 mg/m’)’ H & 1.205 15C)
e = X o570 a = A 210.9C (760 mmHg)"
=7 W E 425 = 7] @ 028 mHg 25C)
9l & F ssTCLTAE, TOCRIAE)” - B % st A S e
2 & & Bo] o Hu, UYL WA, oM E, oH 2, 2o A Ec}”

Z=x : ®the Merk index, ACGIH, °HSDB
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oldd A|Z, Cellulose ethers®] &4, F<FEMA| A X, Benzidine, Azobenzene Az, ©]AA|old|o]
E AzA, vl ¥4, obM Eotu]iedl

B FAA] F7F AHEE AR obd e, Cellulose ethers®] A4, 2433804, Benzidine, AzobenzeneH|
Z, o] || E, AZA|, 15 A 34

- F5 o BY, AT, IEZ FLE 5 9l Eﬂ, ppm FEo] YEZHA] ez Hw of 25 ngo]
YERWA] S48, 11 F 138 iz F5H,

« A} ANEF o w _L}a}quiﬂii tAbE AL, BriAg o R opdyoR iAbE,

- A ma}-u Ezds, stehotu|eslizo] aWom wdH,
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AH Wy wER 4 FRUFZe] BuHYt, 0 ppmEel] MY T =F
T2 FollM FEI WESE Aol Aol Stk 36 ppmoA= 397 T 2] Fe FUIS
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A =& AT 7F 2Ao] WA £ . APl ¢ YERWA] 19719 5 k&

A& TP o] Rusgy, WR AR SeiA ek,

ZEAF A ool BE Q). (IARC : 2B, ACGIH : A3)

S (1855 2013) TWA : 1 ppm (5 mg/m’) STEL : -
u|=(TLV; ACGIH, 2011) TWA : 1 ppm (5 mg/m’) STEL : -
712848 2A  HEFEIENESS a8 & 5 e A= sl
u|=(PEL; OSHA, 2012) TWA : 1 ppm (5 mg/m’) STEL : -
0] =H(REL; NIOSH, 2012) TWA : 1 ppm (5 mg/m’) STEL : -
SHASHOEL, 2012) TWA : 0.21 ppm (1 mg/m’) STEL : -
= A(DFG, 2012) MAK : - PL : -
o] E(OEL; JSOH 2012) TWA : 1 ppm (5 mg/m’) STEL : -
AJE(ACL;, SA=FA], 2012) TWA : - STEL : -
AHA= A EAE 2011) TWA : 0.2 ppm (1 mg/m’) STEL : 1 ppm (5.1 mg/m®)
* E'E* 2, dA=d, DRdA, 7 45 59 dEs =E=V(eEeHE FuHiE Lo
*QE He= xxfa;guq (XACGIH= 2011 Tt TRt = 20113 I 2stsLct)
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X H =3 A c= H =
| = =3 Al Caxa | ol
BEI(ACGIH, 1994 ol = = B 2yEn 2z HEo|H, o
@i ;91? E:— gﬁiglmémﬁo 2 |50l S
A% WESRIF=R F 2AAEE Al A| 3
é%ﬁ%ﬁﬁhqéiﬂ%- ?ﬁf%ﬁ 5 mg/g u]E o] 4
Tl T2 & eotd
BAT(DFG, 1993) .
i AN w2 T 100
d% ofddl ¥E I s /e
WH3§%¢%$QEEw§ Aoz A 1.5~5 mg/{ gﬂé;%gsngﬁgnﬂﬂ%
g5 WEFZR 54 1.5 g/100g | X
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NC (1993)




p—HEZo
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1-o}1] =4- 1 E 2 ¥ A (1-amino-4-nitrobenzene), 4-UE &0} ¥ (4-nitroaniline), o9 p-U©] E 2 (aniline,
p-nitro), p-ohu|i=Uo] E 2 ¥l Al(p-aminonitrobenzene), 4-4-0] E &2 WA o} 71 (4-nitrobenzenamine), p-Uo|E
294 o}l (p-nitrophenylamine), PNA, 1< = 2G @7|(fast red 2G base), 11<& Y= GG & 7|(fast
red GG base)
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o, ]‘— /\}_ o
ol 3 = 198.9C£%1110E]1), ST 5 gy 5y g
HAE])

- & ol £ = mom, wghE, otk oEHE, ol E, ERREXE, S| 5=t
Z% : “the Merk index, "ACGIH, °HSDB

cge B, mRE Foud

« A} BEAF A 7Ho| Al 2-amino-S-nitrophenol 2 TAFE T}

cHj A EEAS A TALE] o] Ao A] 4-phenylenediamine & 2-amino-S-nitrophenolo] HA&E T}
C7] AL W oF 1A1Zrol e,

58 | ZExAZTC ALK HIE RHAURE AZEoH



UERoldd ohouS st w28 AYgeld F5 F4o] BuHUT, T F HEsko]
QA9 3 o] Aol WAISIL AFIAGL. U oSS AW FEF, /W, sk, EFEAS
R

T2 AT S AW, A% £4S o = Yk

(@) w4 A3
1) B JERold el wulo] WEdudendga 8o WY 4 e,
2) A WA =B R EAO] Glo) ol WA T 4 ek,

= 3

3) 7IEt: 4 H= & S8l Y

FaAdA TP E BT, HSF)o] EiESU (ARC : - |, ACGIH : A4)
7. = EIIE
O 715 ==71&
(-85 2013) TWA : 3 mg/m’ STEL : -
u|=(TLV; ACGIH, 2011) TWA : 3 mg/m’ STEL : -
712449 2A  HERIENEFTS do7A] & A== A5k
u]=H(PEL; OSHA, 2012) TWA : 1 ppm (6 mg/m’) STEL : -
u|=(REL; NIOSH, 2012) TWA : 3 mg/n?’ STEL : -
© HJFHOEL, 2012) TWA : - STEL : -
L= 9(DFG, 2012) MAK : - PL : -
o] 1. (OFL; JSOH, 2012) TWA : 3 mg/m’ STEL : -
YE(ACL;, T4, 2012) TWA : - STEL : -
AHA= A EAE 2011) TWA : 1 ppm (5.7 mg/m’) STEL : 3 ppm (17 mg/m’)

*

HrorM  AMAIEM OREZE 7|2 2 50| MEE =7|&52HE FhadkEiLct
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=20 O,
RE HEE xkf'—"E%H—IEf. (¥ACGIH= 2011 T, EI2t=E= 2011 TS FIstSUH )
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X|HE : BEI(ACGIH, 1994) =™ A MESH =X H o
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L p —HEZZZ 244l (p —Nitrochlorobenzene) ]
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4-Z 2 21}0] E 2 ¥ Al (4-chloronitrobenzene), Ieh-2 2 2 1}0] E 2 Wl Al (p-chloronitrobenzene), 1-ZF 22
-4-1}o] E 2 ¥l Al (1-chloro-4-nitrobenzene),  4-1}o| ER2Z 2 2l Al (4-nitrochlorobenzene), P-Uo|EZHd
& 3}E(p-nitrophenyl chloride), PNCB

2. =2| -2l g3

o)
N

- CAS No 100-00-5 - 2X JxAl L CHLCLINO,) /N'—©~C'
S

LD A teka) AR A oln], S WA} ek

=
P

HT

2 X 2F 15756 (1 ppm = 6.44 mg/m3)b - = 152
= = A 2-84iC" ek
= 7| U © 544c = 71 2 0.15 mHg 30C)°
ol 3 M 127C(UHAE) L Zodb St -
=(0.003 /100 m¢, 20C)3I} A7FE Lol oFstA =om off =, o]F3etal

ol
gl__l
H

Q) o] g L’

= : °the Merk index, ACGIH, “HSDB

i L

3w U 8%

H%, et UERSEEWA, 1FA X, F%K(parathion 5) A%

duAlzEd, et HERSZ2HAA2EA, AFAZ, FoF A=

of

£

)

5 & % CHA}
c g e mRE gl 4 A
o TiA} - 8 AW F YAKFEE nitrochlorophenol®] glucuronide / sulfate 3EEHET} nitrobenzene 2]
N-acetylcysteine 3E$HE0]T},  aminochlorophenol, N-acetylated aminochlorophenol} para-chloroaniline
o) 42 5 sl v 4 HsAgSol B4E ZANY = AT,
vl FEEE) AFA A2 FoJEH pnitrochlorobenzenedt o] A 9] thARAHE0] 72A17F W o]l

A9 hr Hlﬂﬂ‘zit}”.

« 9b37] : past phase®} slow phase®] WHE7]= 242k 2793 1479 o] e},



i sRe) sake Ao 4 9a, MR, b, 55719 4334 de2s] Hrge 4o 4
4) = = = - _ _ .
Ak, || mEE o, PE, SEEw, B APNE, £5 29, @71 F2 9 9R 4,
A Al 2 5
- Pe)

1) =714

u5ol g o) FoEe] WERIZNEFS dod 5 Yok YEZZEaddd o3t F
T 2k oldAe o8t 2% Wl AF|A Y FHE] Wiws) =1, E40 Hrw Asi)?

2) getd

7HEoh o] HalE Tt (IARC : 3, ACGIH : A3)

S TLEEH 2013) TWA : 0.1 ppm (0.6 mg/m’) STEL : -
0] =H(TLV; ACGIH, 2011) TWA : 0.1 ppm (0.6 mg/m’) STEL : -
71EAA e A HENRIENESFTS 243 £ S A== sl

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

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

© 2 oI SHOEL, 2012) TWA : - STEL : -

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

Q] E.(OEL; JSOH, 2012) TWA : 0.1 ppm (0,64 mg/m’) STEL : -

AR (ACL; TAY W54 2012) TWA : 0.6 mg/m’ STEL : -
AP AEE AR, 2011) TWA : 1 mg/m’ STEL : 3 ppm
*HIORA MAIEN [ ZEE} 7|5 2ZIxt S0 JHEL i§7| Mo g2 _T’_Hf%“—llif

dZ W E3| =2 2UZKBEL ACGIH, 19992 2y & ®X 28 Ao ZAA M2 154 7]
o
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L tJYEZE 4 (Dinitrotoluene)

S2[01

gy E &2 EZ-E(dinitrotoluol), 24-TJUEZEZANQR4-TUYEZEZA, 24-dinitrotoluene), WAIH ET]
Uo]|EZ(benzene, methyldinitro-), W&t Uo]|E R EZ A (methyldinitrotoluene), T Lo EZ 4 dH| &t

(dinitrophenylmethane)

2. =8| =t 943

- CAS No 25321-146 A YR GHNO Y P
7 \
- EQF Ol HHAY A AAA|olw, Efo WAL Q.
g og 18215 (ppm=7a5 mg/mt = 132 (AF) 1.523A) (710)
at 25C)

= = A 54700 B2 =A™ 300004 EaE’
=79z 627 - Z 7] ¢ 0.018 mmHg (20C)
ol 3 A 206.67C (UFAFE)’ - E gt 5t
2 1 = g4IV o= Eo oigt gafEct”

- 71 Eb A3 AshAel HEshE Eol val Zukgitt d4d wie AAASHEY S ERA
2o QE=7Ael 27170 WSttt 67H9] o] A -A| 7L Qlet”

% : °the Merk index, "ACGIH, °HSDB

3. HME U 8
TDIR} EFdlt]otnle] AL A7 FA, e ZiE] Wi

4, T2 LEE|= 34

Ee oY A A TOAIZFS, BAE, A

A} £ =Zultrol AAL A AL AEZ A(cellulose nitrate)
of Ffad] Fe dos ZUFED AL, UeE EEOl AN A R4l siope] a3, ofx
AR F7 AHE Az

5. &+ A A

T 7kayg 7] 9EE EETIu RS S8 &E o o

} : ZFollA] dinitrobenzyl alcohol® THAFE| S| glucuronic acid®} EgHE Tt tiAE & G5
AE AR AAlTo] aminonitrobenzyl©] FE| 2 FHAAJZITE aminobenzyl alcohol®] UH-7}

&4 wlo] SHEA EAR gAtEL 38 tAHELS 24 DNBAR A4 AEZHT g3

AHL 7RSS Z7MAAH BAS 27142 4= o]q.”



3) AEHAA - 3t

4) A 3 I3 E AFoA 7HGe R Qg APYE 9

5) MAA : TEAFNA ZHsH WA, AH 5o AFA
(3) HrtA

1) 715 =271&

(=T H | 2013) TWA @ 0.2 mg/m’

u]=-(TLV; ACGIH, 2011) TWA : 0.2 mg/m’
NEaRe 27 MEIRNAFTS ZFstel gAY
el Fe= sl

u|=(PEL; OSHA, 2012) TWA : 1.5 mg/n?
"] =H(REL; NIOSH, 2012) TWA : 1.5 mg/m’
£ ASHOEL, 2012) TWA : -
= A(DFG, 2012) MAK : -
o] ®(OEL; JSOH, 2012) TWA : 0.2 mg/m’
AE(ACL; FA=FA, 2012)  TWA : -
A= AFS E AR 2011) TWA : -

o

(2) B ZYEH

pE=3 =X Al HEstH
BEI(ACGIH, 2005): 2 5 E=
dF HEEIFERIT ZAAFTHE Al =

(3) 2y 37t

2 F HUERERAS S48 25 mg/t ol A& Al dIF
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8) U.S. Environmental Protection Agency, Integrated Risk Information System (IRIS) on 24- Dinitrotoluene,

9)

National Center for Environmental Assessment, Office of Research and Development, Washington, DC,
1999.

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)
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| eigoldal (olulriW e, Dimethylaniline)

1. 32/0f

] o) gl o}u| i ¥l Al (dimehtylaminobenzene), N N-T]H| " o}'d 21 (N N-dimethylaniline), 2,4-TH|Eold 2
(2,4-dimethylaniline), N,N-t] ¥ & ] d o} 7](N,N-dimethylphenylamine), T/ W& |4 o} 7l (dimethyl
phenylamine),  T] | € o}u] =¥l Al (dimethylaminobenzene), — o}u| k= t}ho] W & ¥l Al (aminodimethylbenzene),
N,N-T}o| i €-(aniline, N N-dimethyl-), HlIAIoY], (t}o|w| E olu] 1) Hl Al ((dimethylamino) benzene), Tho|H|
gold 9 (dimethylaniline), DMA, N-#]'d t}o]H| € o} 1l (n-phenyldimethylamine), N-Tho]m| & o}d &
(N-dimethyl-aniline), N,N-t}o]m & sl Al o} 1l (N,N-dimethylbenzeneamine), N,N-T}o|H| & o} =t Al
(N,N-dimethylaminobenzene), ¥ @ 2] NL 63/10(versneller NL 63/10)

0

- CAS No 121-69-7 Xl’ﬁl I-_r"_JF_Aﬁ CsHi1N

Ao

. 2O ol WAl TR X ZAe] 4 eolm obmut wa Bae] WAL ek

2 X Z 12118 - HJ = 0,956 (20T5)"
= = ™ 240" -2 = H 1928CF60 mHg)
= 7| U = 4717 (Z7]=1)° - 71 ¢ 1 mmHgo]d} 201C)°
62.78°C (L H A=),

S Z oA S 1%”

WA e 71840 e
Ef 7% A} HESH Hol Ua Zaraith ¢l @ uls AAASHE(oRd T
B3 ANTEL 22 §E7EAG F7]7} BT

76.67°C (R E)”
Bol| =4 b5, g3, oEE, FRExE

V)
glzl
H1

o

AW BAA, GRAZ 2, Ad T4 B, AR Ax 2R, U8Y Az 2



5. &+ A A

cE5 URER QA FE, 370E bE e S99

« A} ¢ ZFOJ A N-oxidation %]6], 4-aminophenol, 4-dimethylaminophenol@ CtjARgE T} >
cojs c adoR WA

) AR S

1) ZE7|A

obd} o] WEFRIRNGZ] AL 4 glon] WEFRIRNG Aol B4 obdud
ulsko] st}
2) =
FEAFNA 275 olito] Rugdy
(3) A
FEA A WHAuF, H)o] WAL, (ARC : 3, ACGIH : Ad)
7. =E7IE
0 715 =571%
(=T 2013) TWA : 5 ppm (25 mg/m’) STEL : 10 ppm (50 mg/m’)
0] =L(TLV; ACGIH, 2011) TWA : 5 ppm (25 mg/m’) STEL : 10 ppm (50 mg/m’)
NEdAe 2A HEHLIZUESS A4 T £ e Y= AT
u]=+(PEL; OSHA, 2012) TWA : 5 ppm (25 mg/m’) STEL : -
1] =H(REL; NIOSH, 2012) TWA : 5 ppm (25 mg/m’) STEL : 10 ppm (50 mg/m’)
£ ASHOEL, 2012) TWA : - STEL : -
L 2(DFG, 2012) MAK : 5 ppm (25 mg/m’) PL : -
&1 E(OEL; JSOH, 2012) TWA : 5 ppm (25 mg/m’) STEL : -
YE(ACL;, TAE=FA, 2012) TWA : - STEL : -
AHA=AS EAE 2011) TWA : 5 ppm (25 mg/m’) STEL : 10 ppm (50 mg/m’)
* t'E 2y, MAl=d TREAA, 7E dA 859 HEe &5V IEEeHE S
*RE EEE ZAMAEQLICH ($ACCGIHE 2011 T TItE= 2011 TS A nstiaLct)



(2) W2} BUEHY: A2 58

8.

o

L]

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

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

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

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

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

6) Hall R, Adhesives: 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 BO6C3F1 Mice (gavage studies). NTP TR 360:DHHS(NIH) Pub No. 89-2815.
NTP, Research triangle park, NC (1990)
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p —tjH|Holu] oL 2 WAl
(o —Dimethylaminoazobenzene)

1. 32/0f

HE Zhbutter yellow), N,N-T]H|E-4-o}n] o} A (N N-dimethyl-4-aminoazobenzene), N,N-T|H|El-4
(d o} Z)-dl Al o} 7l (N,N-dimethyl-4(phenylazo)-benzenamine), N,N-T W &-gt2}-g| ol Zold
(N,N-dimethyl-p-phenylazoaniline), ™ & 3Hmethyl yellow), WlAlo}Z W € old & (benzeneazodimethyl

aniline), DAB

- CAS No 060-11-7

S
=
p
i
1z

. EQF QI LHAR  3}AR o] JAro] AR Aol

= A & 22529 - Hl s -
= = 3™ 1n4~17¢’ -2 = 3 -
=7 Yz - Z 7] 2 0.0000003 mmHg
ol 3 A - = 2ot A -
g of = g3g, WA, oH=E, SEEXE o me=tt’

Zx| : “the Merk index, "ACGIH, “HSDB

3. WP W 8=

e Ao weo] o AdgEgloy, Werds ojyso] © o4 ASEA ok,

it

£Y, W, AT 4H 5 B B4
S oAb B9, Evigst, mel/Nsk Nobd
UEEC

=0l = A7 Jwk AREIL Qi

I

& e,

C14H15Ng P ‘@Nﬂ
H,C

]
o, o-make] B AX diAbEey



1) &, O, HIZ, QIS & 3ol 2da ool Al FEA4 w5 wage] HuEdct”,

(3) T

Lekadol ojalElo] AEHTIAL] ALgo] FAE Tt FEA A 1HEFo] FHE AT, (ARC :

2B, ACGIH : - )

1) 7% =&71%

SR =S5 2013) TWA : - STEL : -
u]=H(TLV; ACGIH, 2011) TWA : - STEL : -
u]=H(PEL; OSHA, 2012) TWA : - STEL : -

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

© HJFHOEL, 2012) TWA : - STEL : -

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

A X (OEL; j’SOH 2012) TWA : - STEL : -

A E(ACL; HiEH 2012) TWA : - STEL : -
A= /\}QE . 2011) TWA : - STEL : -
*aiobN  MAIEM TEZEE 7|2 ZHE S0| MEE LEV|2H2|EE ATHRRLCH
T EE s ZAEEYUCE (RACGIH= 20113 T H== 2011d g &astki&LU o)

(2) BESH mUEH : 2= 9

ille

8. &uE¢l

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

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

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

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

5) TIARC, Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man, Vol 8 (1975)
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N,N-tjHgolN| Eolu] = (N,N-Dimethylacetamide)

1. 32/0f

OLA| EAME | €l o} u]| = (acetic acid  dimethylamide), OFA|E TjW|Eoln] E(acetyl dimethylamide), DMA,
DMAC

o] CH,
/
- CAS No 127195 - BEXAl 2 XAl CHNO >~N\
HyC CHy
DOF Ol LA FLAO] olzjojn] ofmu] o} B3t WA} oF7F vkt WAy AR 47 ppmo]Tt.”
2 Xt ZF 87.12 (1 ppm = 3.56 mg/m’)’ - H] = 0.9400)"
= = & ¢’ -2 = A 163~165T 760 o)’
Z 719Uz 301 = 7] ¢ 15 mHg0C)
ol st ® 70.CONEAED = g 5t A BFsk 1.8%, AFSk 11.5%
2 & = = UFgEsigrE oA E, AE, og 2 2 44°
- 7] Eb AFEEERA, T dbe] SR ASESkeASt HET of, S5 A3 JE£T mi= 2ol U
I EZsi ZefAYR IR F 0E5AE AetA g

=7 : °the Merk index, ACGIH, “HSDB

3. uel 9 8=

A, S, HAE AAA

4, F2 LEEE= 33

setaE Rt A ARSEA, HIE AAA AHEE

5. &4 U AL
g4 WRE Ay §4vh Hn maA AR AU B9 G4t shssie,

s A} gHEotEotn| = fu|Este] oJd Hi-ud § %A 2 (monomethyl derivatives) OFA|E
ol §=7|2 thArECH,

« 8] : g EolA|Eolulo| =7 10 ppm©] T4E ] MMAC (N-monomethylacetamide) 2 A~ O 2
3] thAtE= dl= oF 304170l ARtk HuEobA|Ectn|E FY]of S5ut wiE =5 &
RARA A A FL 13.5% ARl A MMACR i E = glow, Zi7HQle] Apojof whet 300678 e MMAC
2 HEEE 49E Ay, dudoliEctuEo] & Hrhs o 2% Bus AN &
H MMACO| oz HE3 Kennedy 59 AtolA= 1 ppme] MMACS] T57] =d Al &H
o= 10 ppm®| MMAC} A IThaL Haskich o2gt A5 Hoka W ¥ MMACE HE
ol Eotulol= W&o HFH HrHE & 5 Qe 2A7E A

72 | ZEXAYTC ALK HIE RIS A

[

oy
o

Ol




L P B e =

6. EX I Hs

(1) 34 ARG

[e]

B A5 Ok DMAS E7] o] Zolsl AlFlo|A] HEzo] zhuk wAlsb elton wHo] =
AR A9 mi 2p=o] UEhd Ao g RuEQth H8 A4 wE F5 wAES F/E7o A
% 7.5,50g/kgl 2 Uephgo?,

(2) 9t A7

1) 3FAZA

du|dotr|Eotn| o) eFEH ZEANA 92, S5, FAlREREY, 22 34D, A gl A
Ao, oA g5t T2 FAko] HAYstal

o =2°0

2) ZHEt=A|

20-25 ppm FEoA A&HOoR %% XMW ghgro] Hh |k BT, wZo] of
& HIwA] Fgroy 2-108d H= A &3 =EE ZRAA 7% ol4te] BT}

3) & LF, HIZE, Q5

2527k 3 oAIXE 288 ppm®| HH[HotA|Eotu|Eof kEEH FolA I FHub A=} Zhe[tirF

Asled), of 47 ANEE & PEO NS ARLo) I WG 2 Y%
o e Al HWzojof geka sheiet.

4) 7|et
PAITE FollA BFoz FAESUS Al sfol=do] Yehbal | glort Abgstalen Al o
A RR AR F4 A 71E e dogon] ARER Y, 9 o, 74 /1¥ 52
LR
(3) LA
e AFEolA EER 1 ¢F E (ARC : -, ACGIH : A4)
7. = E7|1&
0 715 ==71%
(AT 2013) TWA : 10 ppm (35 mg/m’) STEL : -
o) =H(TLV; ACGIH, 2011) TWA : 10 ppm (35 mg/m’) STEL : -
NEdRe A 2t AAEHS Has T £ A FEZ FoA
0] =H(PEL; OSHA, 2012) TWA : 10 ppm (35 mg/m’) STEL : -
0] =H(REL; NIOSH, 2012) TWA : 10 ppm (35 mg/m’) STEL : -
FHASHOEL, 2012) TWA : 10 ppm (35 mg/m’) STEL : 20 ppm (72 mg/m’)
= 9l(DFG, 2012) MAK : 10 ppm (35 mg/m") PL : -




2l B(OEL; JSOH, 2012) TWA : - STEL : -

AH(ACL; T4, 2012) TWA : - STEL : -

A=A E AR 2011) TWA : 10 ppm (35 mg/m’) STEL : 20 ppm (72 mg/m)
=

oY, MAEN TR, Il AR S0 Yul =E7|EHES imuuum

oo, O 1710,

=13
= [
M RE HEs ZAEZQLICE (XACGIHE 2011HE T TI2tEE= 20113 THE FustR&LUct)

(2) A= ZYEH

8.

X|E:BEI(ACGIH, 1994 =5 A dE3 e
| E:BEI( : ) E3 Al LERA i
a5 T35 A4 30 mg/g N ] B
e 2y xR H|Eo|Z w9 A%
N'DﬂE]EO]'}\'"E:‘—O]’U]E %E /\] iilﬂol"ﬂ EH <) 1A, ] ]—1 5—4 ]
Skl

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. J 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,



fygzEolu|=
(N,N-tj9|g 3 Zo}lu]=  Dimethylformamide)

__=

L7199t E—-13
1. 2o
ZE 0] " o}n] = (formdimethylamide), DMF, DMFA, N-3 23 t] W g o}1l(n-formyldimethylamine), T ™|
gl 3 20| = (dimethylformamide), N,N-TjH|EH[gtolato] = (n,n-dimethylmethanamide), 3£ =Hthol| g
o}d] (formyldimethylamine), DMF(0}H}O] E)(DMF (amide))
2. B2l BfatE M3
0]
CAS No 068122 SRl ARAL - CHENO HEC\MJ\H
L,
oy g gy P WA SRS S, hmiele} Hie WAL G, WA dxs
S = = 0.47-100 ppmeo]t}”
2 X & 73.09 HI Z 0.9445025C)"
= = H e6¢ 2 = H 153T (760 mmHg)"
L= YR 25 = 7] ¢ 27 tor 200)
- ol B M sTTs(AAAHE), 7CONAE)” - Z o S A B F 2.2%-15.2% (vol %)
- & ol £ = 19 tfREY §7] EAo F 55
&% : “the Merk index, "ACGIH, °HSDB
3. wie W 8%
FATE, 2w Ag, B4 A, 7ha G, Az
4, T2 LE=Ekj= 33
A, snEs g Az B, B4 Ak 71a F4A, Ah S BF
5 & Y CHAt
c g4 ARy AE B F4E 4 A
o AL 2 ZFo A microsomal enzyme AE9] g0 72 t}y} Zro| B|FE T Fo ARIES
N-methylformamide©] t}”,
i)



0 CHj3 0 CH3 O CHj3 0 H
[ /(A I / (gWd) l / [ /

H-C-N > H-C-N > H-C-N > H-C-N

\ \ \ \

CHs CH2OH H H
(N,N-Dimethylformamide) (N-Methyl-N-hydroxymethyl- (N-Methylformamide) (Formamide)
formamide)
l 7 N20 % S 13%
Q=05 %) CH3NHCO-SHCHCOOH A
|

NHCOCH3 /13 %
N-acethyl-6-(N-methylcarbamyl)cysteine

| 32 | N,N-Dimethylformamide?| CHA}Z}H

cHjA : gRE 2EE gAbRe] AWog wjdEnh TsEe] wEHYLS uji AzFo] IR
Wo g wiAE % s}

1) 2t
DM wEEE AAE PR § 2 FAlA 7 BASE Aol BAHYC, 154
o GG WA Y AoR HAEE DWF REHE AU F 00l 2 7S A Aol
EEP R
) AMZAA
w2E A 1027 F 9ol A LaE Biel waEcH
(3) et
e BRI BY 5 DMER 2 §718400) mEEE Areld naere] FU1skeltk Bvt

%lq_l4). (IARC N 3, ACGIH : A4)

76 | ZEXAYTC HLXE ANIE RHARE AZEoH



7.

71E

M

@) 7% =27

M

S=H(-& =T 5, 2016) TWA : 10ppm STEL : -

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

7Eage] 2A

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

u|=(REL; NIOSH, 2012) TWA : 10ppm (30 mg/n’) STEL : -

S A3HOEL, 2012) TWA : 5ppm (15 mg/m®) STEL : 10ppm (30 mg/m®)
E=2A(DFG, 2012) MAK : 5ppm (15 mg/m°) PL : -

o] E(OFEL; JSOH 2012) TWA : 10ppm (30 mg/m’) STEL : -

AR (ACL;, TA=FA, 2012)  TWA : 10ppm STEL : -

AH= (AFS| R AF, 2011) TWA : 5ppm (15 mg/m’) STEL : 10ppm (30 mg/m?)
*HIORA MAIEN [EZIRF 7|z 2 So| MEL LE7|EX2|BE AodEiuct

*

o

o
*RE HeE ZAEEYLICE (RACGIH= 2011HE & EIte= 2011E H2 EustRELICh)

(2) A=k 2UEH

- 0] =H(BEL; ACGIH, 19992 287 A3 Y F3t 4o N-H g ZEolu] = (N-Methylformamide; NMF)

rl
-
N
=
>
=
e
2
2
El
Hu)

ol
:|>4:."
i)

Z3gF AW 2] N-Acetyl-S-(N-methylcarbamoyl) cysteine : 40 mg/(

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

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

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

4) Potter HP. Dimethylformamide-induced abdominal pain and liver injury. Arch Environ Health, 1973
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,
19:602-600,

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

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

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

10) www,.KOSHA . or.kr_ A8 ¥FAAE #)|2008-13.(DMF)

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

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

13) Snyder, R. (ed.). Ethyl Browning's Toxicity and Metabolism of Industrial Solvents, 2nd ed., Volume II:
Nitrogen and Phosphorus Solvents, Amsterdam-New York-Oxford: Elsevier, p. 156. (1990)

14) TARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man, Vol 47.

So1steE | 77



2718214
4, 4-tjohu|x -3 3-T|SE 2]y dyet
(4,4—Diamino—3, 3—Dichloro—diphenyl—methane)

S2[01

4 4-m| D AW A (2-F 2 2 o}d ) (4,4-Methylenebis(2-chloroaniline)), 4,4-HEAH|AQ-FZ2 2 HIAo}T)
(4,4'-methylenebis(2-chlorobenzenamine)), 3,3'-T] & 2 2-4,4'-t] o}n| k=] ¥ d | €k(3,3'-dichloro-4,4'-
diaminodiphenylmethane), H]Z20}H](bisamine), T]-(4-0}0]=-3-Z 2 2 | 'd)H| BH(di-(4-amino-3-chlorophenyl)
methane); 4,4'-H 2 -8 X (o-Z 2 2 old H)(4,4'-methylene-bis(o-chloroaniline)); 3}2} a}-2}-H| & &l H] A (F-
=2 2 o}d ) (para,para'-methylenebis(co-chloraniline)), 4,4'-T]o}u] =-3 3'T] & 2 2 t] 9| 4 1| gt(4,4'-diamino-
3 3'dichlorodiphenylmethane), W@ H] AL 2 E-ZF 2 2 o}'d ) (methylenebis(ortho-chloroaniline)), 4,4'-H|
gd v AQR-F220td H)(4,4'-methylene bis(2-chloroaniline)), 2,2'-T F 224 4'-HEd tjoldd
(2,2'-dichloro-4,4'-methylene dianiline), MOCA, MBOCA, DACPM, C-MDA

2. B2 331y I

HN NH,
- CAS No 101144 - BRI YT CHLCLN,
o’ =l
- 2QF Il EAY EEkhalo] A AR ofvly 2o WA 7} Wk’
2 Xt 2F 267.17(1ppm = 10.92mg/m")” - H] = 144400
= = & 100-100C" Z2e= A -
Zd= - - & 7] ¢ X100’ (25C)
o & H - = o 5t -
) Al ofe 2, dFLof F 1, EFRqEd, EF, HHAEAE Fof
g 5H = l-:‘—-lq-b

Z3 : °the Merk index, "ACGIH, “HSDB

3. e 9 8
ojAlollo| EE FRTH FEA A, Bl B BN AT AaA AR A A

ERils

4, F2 == 3F

oliAloto| EE Fhrole THAL A, SR eH" 9 olFA AR ThaA] Az 3

N
it}
H-‘
i
o,
fu
rlr
iy
X
L

O
&L
4z

Egoln WA FEM) I57E T S 2



o gjAL @ E7)e} A7 HEFoA ZHE] Co-A dependent N-acetyltransferase®]| tfslo] tfdA] 7|22 2F
3kt 2L Ao A arylamine carcinogenesisO| Al QWO 2 AT A N-hydroxylation®] F <}
Q1Zko] 7ko| wholA B0 SAEHA YERdT).
< Hj A - QI7E MRS ARES APA dFolA AR E SO SE 44-Ho| k33t E R
e (MBOCA)S U2 Aoz ujdEon, HEH 2229 AwWojAl= N-acetyl MBOCA2}
N,N'-diacetyl MBOCAZ} FZ =Tt MBOCAO| tidt QB4 02 MBOCA =& s 4= 9o}’
] AT ATl N Al 07k 2 By

SEE ¢ 7 fle 7 HoIRAoo|E, ERAHE 4], ZElHE A9k 7 MBOCA
of & ZRAEA kst HuEAT, A5 Fol Hlr] e A9 IBEYN. & 2=
ARl Ao MBOCAZE #55Qlal, A= o™ o7t Sa3XA &= 4 =9 75“:‘“’3‘# 29
S/gol ST NMAIZHEQE B aRolA 7.2 mg/1 2] MBOCA®] HEE AL o] & FA A A]
e He fFoR yYgton, ik, P, ARRE BE HEEHA ggron], wa 3EEic)’

1) Hl= A7 (A

19719 Linch 52 MBOCA®| 67]€~16d =249 3199 L2AS oA A A|EZTHZ]
o] Z2A= ;‘;}% 2 oty B, o AE wWard 52 TTE AL A, A
2 &9l 17899 ZRAEC] g 109 HoF FHPAL Ao A= wegehe whAE A gy
NIOSHO||A] 1968 K-E 19791 7h2] w|AIZE 88t 3ol 4] MBOCAS AAbsHe 5409 9] 225
B HAYES RAFSIo] 279 wWhgete] BuEglon, Jug ulwo] e Ago|Al wget Ay
B2 100,000 17 0]oJA] MBOCAZ} ARgholl AlA] wgeh-S %E‘:If&t}—t— 7Hde WHH, 19720
MBOCAE AAtste FolA 1570 9 o2 3Fst 3ol A] 4188

ato] MBOCAO] o3t 3W1A) HFgor EAE B 214“’.

Lo

d

(1S4
ok
FU
_|>i
)
R
—_
\O
0
OO

(3) A4

2 Aol A webde] muslglon, gkl ofEt Webde BFEstrh Jei MBocAL o
Ab2) BRI NARSE WHOlA oot "EhE Fal WP 7hE 43t FAS0] e,

(IARC : 1, ACGIH : A2)



7. = EI7|E

D) 7% =&71%

S (185 2013) TWA : 0,01 ppm (0,11 mg/m’) STEL : -
0] =H(TLV; ACGIH, 2011) TWA : 0.01 ppm (0,11 mg/m’) STEL : -
712439 2A  HEIRZERE ST A E e I gFS FAs T ¢ S JER
A4

0] =L(PEL; OSHA, 2012) TWA : - STEL : -
0] =H(REL; NIOSH, 2012) TWA : 0.003 mg/m’ STEL : -
£ H ASHOEL, 2012) TWA : - STEL : -
L= 9(DFG, 2012) MAK : - PL : -
Q] E(OEL; JSOH, 2012) TWA : 0,005 mg/m’ STEL : -
JE(ACL, A=A, 2012) TWA : 0.005 mg/m’ STEL : -
AA=AS 2 AR 2011) TWA : - STEL : -

*

HIOPA MAIEN DREZIE J|E 25 So| Mys LE7|EMe|HE A udiEic
T RE s XM'E'EO'LM (¥ACCIHZ= 2011 & Tit=EE= 2011d I HuotdaUct)

(2) AEH BUHY : A&7 ¢S

8. &m

Ao
it

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.L1 O'Conner, G.B.l Barnes, J.R.l1 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) TARC, Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man, Vol 100F (2012)
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t]ogdd Egoll (Diethylenetriamine)

2,2-tj o] =] of & o} (2, 2-diaminodiethylamine), 2,2-0]1]k=H] 2 (o] €l o0}H1)(2, 2-iminnobis(ethylamine)),
1,4,7-E 2| o} AU EH(1 4,7-triazaheptane), H] 2 (2-0}0] o] &)odl (bis(2-aminoethyl)amine), N-(2-0}0]izof €)-
1,2-o]|8kr] o} 91 (N-(2-aminoethyl)-1,2-ethanediamine), DETA

2. =d|-3fst™ M3
HZN\\//\\ ’/\\/,HHa
CAS No 111-40-0 S 3 TEA CHINg I
2O gl L A1 S540] Qs HA Ao, truol WAjzL et
2 X 2ZF 103.17(1 ppm=4.2 mg/m’)" - H] % 0.9585 (20T)"
= = # 3C -2 5 A 2067C (760 mHg)"
S 7] Yz 35 = 7] ¢ 0.37mHg20C)"
ol 3t A 102T CHYATED’ - Z g st A -
2 ol = =7 gz &aHY oHEo= &alE A Y=tk
<71 Bt 5 O 3RMEE RAAITHY
Zx : %the Merk index, ACGIH, HSDB
3 wMel 3 8=
7bE M 9 27, AMI7ES, 5520 84, AR AR ¢ AR o] HIHA|
4. T2 LEEF= 33
4= =z
5. &4 % CHAL
c 55 e A F4E
« hAF - AWT oA 4 EFO YR HEE .
«HjAd - ART giHoeR HH“QE, 2%0]8HF 7] F o]AlsletAa R v E
e BEZ7) ¢ 46A17F 3 g RE wjEEn)
6. X ZU[H ZHUZESH
1) 348 AZSF
o] Bgo] gHO FE L F5I|E AFAF|L 24 24 do £ Q. F7Y gHe



i

olitl, o)tz vl wls] wAstey, wef 5o gate opwlz|eh chul

2) T AT

1) S571A

SRSl wmZoll} Tt mZE HA WS SUAZ 5

= Aboll A HeFEd R 4% ¢t | (ARC : -, ACGIH : - )

i

7. =7\

N

1) 7% =&71%

(8T H | 2013) TWA : 1 ppm (4 mg/m’) STEL : -

u]=-(TLV; ACGIH, 2011) TWA : 1 ppm (4 mg/m’) STEL : -

7128489 A = 2 257 A=Y 5719 R AEe 2Aast & ¢ & AR A
0] =H(PEL; OSHA, 2012) TWA : - STEL : -

0] =H(REL; NIOSH, 2012) TWA : 1 ppm (4 mg/m’) STEL : -

£ HASHOEL, 2012) TWA : - STEL : -

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

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

YE(ACL;, S-S54, 2012) TWA : - STEL : -
AH= XS] B AR 2011) TWA : 1 ppm (4.3 mg/m’) STEL : 3 ppm (13 mg/m’)
* MOMAIEAN OEZIR 7|2 ZHE S0| MBS LEJ|EM2|EE RaHbEL|Ct

*RE Hes IAFEYLICH (RACGIHE= 2011E T EItE= 2011E e FHUstRELICE)

(2) LA wUHH : 72 9

o

8. HuE

o

1) Snyder, R. (ed.). Ethyl Browning's Toxicity and Metabolism of Industrial Solvents, 2nd ed. Volume II:
Nitrogen and Phosphorus Solvents, Amsterdam-New York-Oxford: Elsevier, p. 61 (1990)

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

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

4) American industrial hygiene association: Hygienic guide-Diethylene triamine. ATHA, 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. 1I-206 (1984)



L todofH 2 (o2HIZ, Diethylether)

1. 390

tlo & FAfo] E(diethyl  oxide), T o2 olE|Z(diethyl ether), Ze|ZolEoEH 2 (glycol  ethylene
ether), OfH]Z(ether), of|EA|of|EH(ethoxyethane), Of|"-2-A}0]=(ethyl oxide), &3} of| €] 2 (sulfuric ether),
ol A of|H| 2(anaesthetic ether), SWIE &2 (solvent ether), T8 Als}E(diethyl oxide), ofH|Z,
ACS. ZAE, ofH&E&ERE(Y=E| ] AuZ FHuY)(ether, a.c.s. ethane, 1,1-oxybis-, 1,1'-oxybisethane,

3-oxapentane)

- CAS No 60-29-7 - BRI IRAL CHL0 RN
mor gy gy FUCIT HAAS R A=A G A e A 89 ppm
ot}
2 X} 2 7412 (1 ppm = 3.03 mg/m’)" - H] = 07134 207)"
= = A 1630 = A 3457760 mHg)"
Z 719Uz 25 (#7] 1.0 = 7] 2 4389 mHg (200)"
ol & M 4s5C” S E 95t F7] F 1.85~45 (vol %)
g & & Bo 1, &3 WA FEaiE =3 & el
- 7] Bt WS- FAdo] Ach

&7 : °the Merk index, "ACGIH, °HSDB

WA S FEAge] A2 4R diAE e AL AREEAL A §5), s, A, AL
7 715 A, ERkaE, ddES I3Y, YA, THE-dd 5
4, F2 LEEE= 33

715 P , 7HEY, A 14%1’ A, AR7HE, BEY] ARAR YERAESRE A, Aq7ks, &

5. S+ % CHAL
s 55 HE B FY Al WA FHor Sojzir}
s AL - S dodoHlE29] 8~10%TE AR AL YR = H=2 wjEE ot 7F] microsomal enzyme

9] Cytochrome P-4500] %1+ monooxygenase system©] 2]3f] of|eh-21} ol ELH|sto| =2 thALE
o, oet2 3} ofH| ELHEto| S ofAH o] ER AtslE



uhE B} glol A4l me) Ag R, B8V A, Aud, ARA, FF, WI1F, A8H

=
5 5 )
A, oA, TR & dosin $&5 B SEAHE 3 3 5 ol

1) A18A|

A&, BH, FE, 9, xR, FE, FAT BeHy o] RuEry

2) 7|E}

Aileol HELETIE0) A 4= AUrp,

3) &ty

T AbgoA EEERE S+ QF E (ARC @ -, ACGIH : - )

7. = EI|E
) 715 =&71&

S (1855 2013) TWA : 400 ppm (1200 mg/m*)  STEL : 500 ppm (1500 mg/m’)
| =H(TLV : ACGIH, 2011) TWA @ 400 ppm (1200 mg/m*)  STEL : 500 ppm (1500 mg/m’)
&8 A AFEAT nH 8-S Had T 4 Ye Y= HA
u]=H(PEL : OSHA, 2012) TWA : 400 ppm (1200 mg/m’)  STEL : -
"] =H(REL : NIOSH, 2012) TWA : - STEL : -
S A3HOEL, 2012) TWA : - STEL : -
L= A (DFG, 2012) MAK : 400 ppm (1200 mg/m®) PL : -
& E(OEL; JSOH, 2012) TWA : 400 ppm (1200 mg/m’)  STEL : -
UE(ACL; TAW=F4, 2012)  TWA : 400 ppm (1200 mg/m’)  STEL : -
AA= AR EAE 2011) TWA : 400 ppm (1200 mg/m’)  STEL : 200 ppm (616 mg/m’)
ey, MASM ORZE Ve A 59 FEs LEV(IEEHRE FIHIFLICH
e Hre ZAMEAZQLICH (®ACGIHE 2011 T Zitc= 2011 B 2nsigiaLct)

(2) A= BUEY: 4= 9

oo



8.

]

o

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

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

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

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

5) U.S. National Institute for Occupational Safety and Health/Occupational Safety and Health Administration:
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).



1,4—t]J24} (1,4—Dioxane)

1. 32/0f

]2 AH(dioxane), ©]AFstt] o & dl(diethylene dioxide), 1,4-0]AFS}c]odd (1,4-diethylene dioxide),
toflgdl olH|Z(diethylene ether), oJAFste] o "(diethyl dioxide), &hT]24Hp-dioxane), 1,4-dioxacycdohexane,
dioxyethylene ether, tetrahydro-1,4-dioxin

]

- CAS No 12391-1 - BEXp 2 XA CHO; Ej

]

2 3 A TS ZEAA AA|, o E Bttt WA DA 24 ppm)
-2 Xt 2F 8810 (I ppm = 3.66 mg/m’)’ H = 1.0329 200
=
S

o
A 11.8C"

S #2 = 3™ 11t a7
7] & = 30 = 7] ¢ 29 mmHg 20C)
} 122C(HAH A, 18.3CURY }
ol & A Arely SRCR! e = gk 5t A 2] F 2~22 (vol %)°
e}

ol
é)ll=l
H1

B I8 RE $7]8A9 & Al
- 71 Bt 5717F g o abEHEE A4S
Zx| : “the Merk index, "ACGIH, “HSDB

=

Yot AgRo|E, MBEAA 44, WESt sse] GuiA, HHAA, fAl SOk WA,
94 5

U7t AERO|E, MBRAAL 24, HIESh vhse] Fuld, AHAA, A, Bk FEA,
A SO Az, FFE, HSA, AVBAA, A= =2 YATH

5. 4 % oAt
C B B9 AR FeEn
« A} 0 AHOA] 14 Tho] A} B -hydroxyethoxyacetic acid7} 7 Z& % Qo).

« vj A 1 85060]Ate] TJAHE(S -hydroxyethoxyacetic acid)T} AR 14 tlo]2Alo] Aoz =),
« 9E7] 50 ppm/6AIZE E9F =EE QS o ¥ Y] 0.98 10,12 AJZE o] SiTh).
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1) Hl:=7|A|

27 E¢F AlwE S0 mEE dR2d T AdAEe] 284
Astgich Aol wAetA] 15 ool FAAIR AR Apdstel

pE

[e}
At tho] &AF HE L 470 ppmo] YTt

d Al Y (hemorrhagic nephritis)©]
o). Al Al A 13

_IIN' e

Z7A 3 AAAEe] =4 7 Y AHcentral hepatic necrosis)7} 23

(3) A

FE AROIA Bk, 7He), BEeto] SHEQL o, Qlgte] Hiet TAE FESHA gt (ARC :

2B, ACGIH : A3)

S (=T 2013) TWA : 20 ppm (72 mg/m’) STEL : -
u]=H(TLV : ACGIH, 2011) TWA : 20 ppm (72 mg/m") STEL : -
712 24t E AR BAT AT Hast B £ A FE2 HF
u|=(PEL : OSHA, 2012) TWA : 100 ppm (360 mg/m’) STEL : -
u]=H(REL : NIOSH, 2012) Ceiling : 1 ppm (3.6 mg/m’) STEL : -
FHASHOEL, 2012) TWA : 20 ppm (72 mg/m’) STEL : -
=AU (DFG, 2012) MAK : 20 ppm (72 mg/m’) PL : -
&l E(OEL : JSOH, 2012) TWA : 10 ppm (36 mg/m’) STEL : -
Sl E(ACL : ﬁ*giiﬂ 2012)  TWA : 10 ppm (36 mg/m’) STEL : -
AHE=ASRAR, 2011) TWA : 10 ppm (36 mg/m’) STEL : 40 ppm (150 mg/m’)

*uory MASY ISR VS PR So| MEs wE71FNeES AunsRic,

OE EHEs RAHAZQILICE (XACGIH= 2011 E T ZZt== 2011 E T RtTsiiaLct)

(2) &S mUHHY : 7 9



8. ¥1=E

o

1) Sullivan, J.B., Krieger G.R. (eds). Clinical Environmental Health and Toxic Exposures, Second edition,

2)

3)

4)

5)

0)

7)

8)

9)

Lippincott Williams and Wilkins, Philadelphia, Pennsylvania p, 1196 (1999)

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

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.

Young JD, Braun WH, Rampy LW, Chenoweth MB, Blau GE. Pharmacokinetics of 14-dioxane in
humans, J Toxicol Environ Health, 1977 Oct;3(3):507-20,

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

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

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

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

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/)



L t]o]AXEAE (Diisobutylketone)

t] o] A 2 2 "ol E(diisopropylacetone),  2,6-T] | & -4-3) E}F=(2,6-dimethyl-4-hepatanone), 0] AR 2
(isovalerone), B 2(valerone), SYM-T] 0|43 & H oA E(SYM-diisopropyl-acetone) ©]A~K -8 A E(isobutylketone),
2,6-0 W E-]) E-4-2(2,6-dimethyl-hept-4-one), S-T] 0] 43X & I oA E(S-diosiopropyl acetone)

2. =2|-2etd g3

tHy 0 CH,

CoH;150
=A4E HZ AIAAE o] Wil A odHE WA U, WAje] o
2+ 0,11 ppmo|tt.”

- CAS No 108838

S
=
P
i
1z

2 Xb 2 1423301 ppm=5.82 mg/m’)’ Hl Z 0.8053 (207)"
= = X 415C° = A 1637 (760 mHg)
= 7| U E 49 = 7] ¢ 1.7 mHg 20C)
ol 3 M 40T i), s5TONAE” - Z 2 St A 0.81-7.1(vol %)
g2 & = oHE, &I FEEIS| =3, B &z gt

= : °the Merk index, ACGIH, “HSDB

cEe AR QS
colAb Al Tie) olIES AleE thE AR Ze qATEe AH Ao Azt
o AR gl

R AR Qe

50~100 ppm/3A]

)
H_:
i
u
f
Hl
o
Sl
2
1 (o]
_‘>i
iy
olN
ox
tlo
Jo
i

SATH. 25 ppm oA AL o

FoIsteE | 89



A5 HE B, FRAPANN o1 2ol ALk,
(2) W

T AP HAEAE G+ QF H (ARC : -, ACGIH : - )

SHH(IE =55 2013) TWA : 25 ppm (150 mg/m) STEL : -
u]=H(TLV; ACGIH, 2011) TWA : 25 ppm (150 mg/m’) STEL : -
7|24 2A A4S A4 & £ S AR AF
0] =H(PEL; OSHA, 2012) TWA : 50 ppm (290 mg/m*) STEL : -
"] =(REL; NIOSH, 2012) TWA : 25 ppm (150 mg/mr’) STEL : -
© H JFHOEL, 2012) TWA : - STEL : -
L= 9(DFG, 2012) MAK : - PL : -
o] . (OEL; JSOH 2012) TWA : - STEL : -
A X (ACL; TAY =54, 2012) TWA : - STEL : -
AHE=AS R AR, 2011) TWA : 25 ppm (150 mg/m’) STEL : 40 ppm (240 mg/m’)
* E'E* 2N, MASY, ORUN J|e 45 59 dEe= =EVIEYeHE Lot
*RE HAxEs IAPAZQILICH (¥ACGIHE 2011E T T2t== 2011d ThE FsIsLct)

(2) AETH wUHH : 72 9

o

8. HuE

o

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,



712 gE—1

L i f)Z22et (o]gshedl, Dichloromethane) ]

1. 390

A 3| & Al (methylene chloride), ©] H3lH| g, H|E It &2 2ko] E(methylene dichloride), | #IB}o]&
E 2o E(methylene bichloride), 8|2 30(Freon 30), ©]H2} Hd &l (methylene bichloride)

- CAS No 75092 - EXl gl IxAl CHLCL J_/U

- B A o) oiFon) ThE WAL vk WAje] HA]&= 25~150 ppmo| Tt
2 Xt & 8493 (1 ppm = 3.47 mg/m’)" - H] = 13266 (207)"
= = A o5 -2 = H 39.75T((760 mmHg)!
=79z 2093 - & 7] Y 349 mHg(20C), 440 mmHg(25C)"
ol s A wrtax’ - Zod ek A -
& ol = dFEEY {7]8AY 4ol = EEA 5=

Zx : “the Merk index, ACGIH, °HSDB

3. HMAHQ Ol R

» B O X

&

[E 9 BiUA AAE, dlo2E A=, 54, 94, AdlA 7H¢l =&

4, F2 LEE= 3F

AERZOMAEO|E A=, Set2E A=

5 &5 H At
c 55 BYEE Ao wEkA 31-75%7F BE7IE EF5E) o s Aulsi
« AL AARStERA R giAETE 500 ppme] 8AIZF ER FIEEAF BRI 2] FE7F 12%714] A

%5}9113]'3) olA| Al o] A 50, 100, 1502+ 200 ppmoﬂ 75A17F &2 70~75%7F S4E 0] 25~34%
7F 7] F AR AR HjEE I, szt AL R] Rl 7] Fo R HjEE QT EF TIEEA]
uF=H Hr 7h2F 1.9, 3.4, 5.3, 6.8%0] %},

A - giALEA] e fE 229 E) ARl ARIE AT 37] SO HjdEn, 97 A
o2 ey,

W] WE W)E S-d0Roll, W] B XA 50-60E, D8& S0-80%, A|xAe
240~400% A= o]t} ¥

rE



HAE A7 5o 2 F FYOR AT F5 AE] AU HEE] AHENN =F 5
E= SAEA FUAT, 54 A FEE 20000 ppmO R GHA Ut FFABAE AAAIA A
FoHA = At

A7k HA e FolH HIRRuES 1347 wEEo] £E, oAee, £ Ao, =) 4
Alsha wisks Baskglet”. 7200 ppmof] 8EF =EFE S W AR o]ARZre] HALE QAL 2300
ppmo] SE 7t =FEo] of xRy}t RS BT,

S5 AHE F 8w HEREH ] TRE HRJAE AAA =&H 18 Aol At

(SraLtHAHSE, AYY LY ZE(KOSHA alert) NO. 2010-02.)
A 27go] Ex 2o =HQl WHoA F2E HIREWES *

vy
B
ofr
R

]_

o

fEz2yere AdAste AR JAE L, 7I2EAFEZEE 257t 5% 2TehH PAZo] Q=
ShAls BEA FAS dozity HuEm o’ o8t ArEdA fEzadd uHos
wEEE AT S8 AR BHAS A AFEC] AU
gEEade 100 ppmol| =EHW FEEASRIER FE7F swold AR =Fo] 250
pme 2HSHH ZIEEAIS IR e oM wheba BlFARRIA 10% ool TtEEAE
E.—;fi*i el g2z aue g ofd 4 gt
2) AEA|

FEANA 7k Higre] WAYo] BuEdon” AN =EFEUS HS EE vlEA|
3

Yxzo do7 4 s A7 QITFYIARC ¢ 2A, ACGIH : A3)

92 | ZEXAZTE HEXF M3 FeHURE HLEo



7. = EI7|E

D) 7% =&71%

(2)

=}

8.

S (15 2013) TWA : 50 ppm(175 mg/m’) STEL : -

v|=+(TLV; ACGIH, 2011) TWA : 50 ppm(175 mg/m’) STEL : -

7128489 2A : FIEBAIS|EIERN Y FHAFA JAE st & 5 s Az AA
u]=-(PEL; OSHA, 2012) TWA : 25 ppm STEL : -

u|=+(REL; NIOSH, 2012) TWA : - STEL : -
621 91 3HOEL, 2012) TWA : - STEL : -
&= 9)(DFG, 2012) MAK : - PL : -

X (OFL; jSOH 2012) TWA : 50 ppm(175 mg/m’), Ceiling : 100 ppm(340 mg/m’)
UE(ACL; TAW=FA], 2012) TWA : 50 ppm(175 mg/m’) STEL : 100 ppm(340 mg/m’)
AA =R A, 2011) TWA : 100 ppm(350 mg/m") STEL : 250 ppm(880 mg/m’)
*HIOMN  MAIEA [|EZER J|E A S0 MEE LEV|1EAH2|HE R odpiuct

E O, [}
*ERE HE= ZAPAZQILICE (¥ACGIH= 2011 T T2t = 2011 T

= YalolAst o)

el mUHY

SR B 5 2012) - 2FY 7 Al AFHE = CoHb : 10 % o]}t
0] SH(BEL; ACGIH, 2010) © 2HY] 22 A 3t 2ue] tZ22uE 1 0.3 mg/l

rar

[ |
|:|—_'|—T'__

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.

5)

0)

7)

8)

9)

Toxicol Appl Pharmacol. 1981;59:130-140.

US. Environmental Protection Agency: Health Assessment Document for Dichloromethane (Methylene
Chloride). EPA 600/8-82-004., Office of Health and Environmental Assessment, Washington DC (1982).
Haun CC, Vernot EH, Darmer KI et al. Continuous animal exposure to low levels of dichloromethane.
In: Proceedings of the 3rd annual conference on environmental toxicology. Paper No 12;AMRL-TR-130).
Wright-Patterson Air Force Base, Ohio Aerospace Medical Research Laboratory (1972).

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

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

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

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

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



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) Rr=qkiebd gt 2R T A E(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 J Med. 1989; 321(21):1426-1432.

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

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

23) 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,



271815220
o —t|ZZ =244 (0 —Dichlorobenzene) ]

S22 & tZFZ2ZWZ(o-dichlorobenzol), & ZZWl(chloroben), 0-DCB, ortho-dichlorobenzene,

1,2-dichlorobenzene, dichloricide, Dowtherm joud

8
- CAS No 95501 - A HTEA CHICL @“
- 2 Sl A AR ggralo] hA R Wk WAz v, WAe] 9= 0.3 ppmo]t)”
2 Xt 2F 147.01 ( ppm = 6,01 mg/m’) - H] = 13059 (20C)
= = X 17.03C° - # £ #H 1w0s5TC”
=7 U5 51 -5 7] & 1,56 mmHg 25C)"
o s T, OO - B W # A 7] F 2229.2% (ol %)
2 & = 2o =z o%w, a4 og =, W] Aok’
<71 B A B e G dFlE, 4R 0E e JScHE Bol Yol Fdkwitt A4
= H3}4=4, ethyleneimine % YAMSFEE A 2 {=m7kA0L S7]7) WAISTE

Zx{ : °the Merk index, °ACGIH, *HSDB

A, EAA, EFA Ev ASA(ESoL ), 34HERENEY 5 A2A 5 SstefE T4
A al A =

S o} 3
Al 287], sk o AL WAZIH AlRAL MDL Al2e] M= A, ok

 FE LEEs 3

34TZER obdu 2 1B ARA TAHY FAE, O W ¢S] St 71847
A, 27 seome] WA, AUAHA, GUBHE] FHAE

co} - ZREE ARE Ee) gabEo] 4¥ F AR 60 mercapturic acido]iL, O]
= ARE 23, 340 2E2HE Z3HEo|t)
HjAE a1, 7-19%E tEe S s En
ZF 0,08, 0049} 0.02 A7+ o]k,

folsteE |95



5] 5] 15-605 ERSHEL u FFEA]
oNM HEA TRl HIEALH, o)
ZF ol SEWS, 3AY ol
3} A7 =S AFFA] B

R A= PRI 4

:]—,L—]:%EI_—Q :ﬂ—y O_T;] iii

o =%

pus
OO

==

=
Ejlo}oﬂlll—j)
1~44 ppm(B++ 15 ppm)ol =

2 o}

o 1

PATVIRE N

L

= QA

(2) T AT

1) ZHEEA & AflA t5go] RiHAT).

2) Hlx7 Al : 55 AolA] AgEAo] HilE it

3) BT oDCB W& T} PelElo] ddle) Rl g,

leukoblastosis) 18], ¥ dupd Widy 19, 283

] 4] vy

2T o 12

(3) AH|

oeF

-6 =

d o-DCBO|| =E3} Akl

7. = E7|&

@)

% w712

1 2 (0-DCB) ©]]

o] QAT (IARC : 3, ACGIH : A4)

S (L85, 2013)
u|=-(TLV; ACGIH, 2011)

TWA : 25 ppm (150 mg/m’)

TWA : 25 ppm (150 mg/m’)

STEL : 50 ppm (300 mg/m?)
STEL : 50 ppm (300 mg/m’)

712dAe 27 9 AR A2 S4bo] YRR g AYE RN HE4S Has @
> g8 Ar=E AF

u]=H(PEL; OSHA, 2012) Ceiling : 50 ppm (300 mg/m’) STEL
1] =H(REL; NIOSH, 2012) TWA : - STEL : 50 ppm (300 mg/m’
£ ATHOEL, 2012) TWA : 20 ppm (122 mg/m’) STEL : 50 ppm (306 mg/m’)
=AU (DFG, 2012) MAK : 10 ppm (61 mg/m’ PL : -
& = (OFEL; JSOH, 2012) TWA : 25 ppm (150 mg/m’) STEL : -
AE(ACL, SA=%A], 2012) TWA : 25 ppm (150 mg/mr’) STEL : -
AHA= A EAE 2011) TWA : 10 ppm (61 mg/m?) STEL : 50 ppm (300 mg/m’)
*ERORM  MAIEAN MEZEE 7| A 50| MHLE L EJ|EX2|EE2 AodiELch

FEE HEs EAHE%LM (¥ACGIHE 2011 E T H2t== 2011E IS ATstRSL )

2) B ZYEHH : A= Qs

LEEE A=
2o A T F O B X 3 =73} 244
EA S = 100 ppmof|
=8 ARl = ot WH3tE

-

EEH &

Zdl= UxA W B (peripheral
B 2g|oc}




8. ¥1=E

o

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

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

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

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

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

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

7) U.S. National Toxicology Program. Toxicology and Carcinogenesis studies of 1,2-dichlorobenzene
(o-diclhorobenzene) (Cas No, 95-50-1) in F34/N rats and BOC3F1 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, J Med Lyon, 1969;50(1164):761-768,



o 7|§|.6|-l= 21

1,2-dE2=dd
(o]gslolAIEd, 1,2-Dichloroethylene)

S2[01

22 20| g #(dichloroethylene), T 2 3Z-E(dioform), oFAE# T &= (acetylene dichloride), 1,2-H&
2 2 of=l(1,2-dichloroethene), of|€®l, 1,2-T]& 2 =2-(ethylene, 1,2-dichloro-), ©f|€l, 1,2-T]Z 2 2-(ethene,
1,2-dichloro-),

2| - =}

.= =7 o=
CAS No 540-59-0(sym), -2(cis), -S(trans)a = - XA I FFA - CHLCL /=/
DOF 9l LHAY  RLANO] BupA oz o2 ZOowA o7t B 2L WAL (HA 9] 17 ppm)”
2 X} Z 96,94 H Z 1.2837 (cis), 1.2565 (trans), (20C)"
= £ A -81.5C(ds), 49T (trans)” 2 = A 59.60C(ds), 47.2°C (trans)”
5 7] YU = 34 (F7]=1 = 7] @ 180264 mHg(20T)"
ol 3 ® 222-380C (U A = gt 5t A F7] F 9.7%~12.8%vol %)°
Mzt A £ 1 ppm =397 mg/m’ ; 1 mg/m* = 0,252 ppm (25T, 760 mmHg)b
2 &l = B 52 g8 g3 WAl oEE, opE, FRELEL o)
- 7] Eb AFSE ASAIeF HEStE So] yhal EHeikt A4 wjo= Afea, A BRA
b e FE7EAS}E F717F EAE T
Zx]| : “the Merk index, "ACGIH, “HSDB
*12-CI2220{22l(1,2-DCE)2 F 7tX| 7|5t0|dH| & AlA(cis) &1t E2iA(trans) & Q| EEH20ICt
* = O|dAIC =gl MEol et Ci2H =eAel =42 2 o|dHel S4at HlestTt,
3. wae U 8=
oIEMERR, £AF W gARF YR, i aF 5o 84, YA, daddEe FAE,
g X AA
4, T2 &L= 33
- HFAEE 0 e, A%
- FRHFEA  FEE TS
5. S % CHAL
s B4 2R TS Bt SUE B oF 1507t HE Bl S5
98 | ZEXIHZZICH MRX|E XK3E SEHCIXE HLEON



o thAF - Aol S 1,2-HE 22 E7(1,2-DCE)-S 7] cytochrome P-4500]] 23] thAFE] o] epoxide®}
dicholoroacetaldehydeS  AJAJslal, ThA] ©BIEZE=E 09  aldehyde  dehydrogenase®?}  alcohol
dehydrogenase®]] 23} dicholoethanold} dicholoroacetate S A3 s

CH W N R S BeA

glo] F7kst. Aol 7 A7

= = £
e A% Asle 287 9 1 54 283 F347%A A aelnt,

£ AFsta asE =EEHH F3AA750l dAHET. EHA o] A 2,200 ppmo] ZE
AL w, o] FAY, 7%, FAF, 2 U HPAS 5 dogts Buvt Qloh
%— jui [e}

o7 Aol oA

e
=2,
>,
Y
H,
>
oX
=2,
b
o2
|
o]
ol
l‘ll‘
i)
o
o
=2,
>,
K
o
o
my
flo
of
odt
filo
ne

3,000 ppm BAIZF %) | A2 A4 3 9
1,000 ppm (8AIZF =2) | HO BAUZE, HEFAo] BA, HeF, L 9 o
200 ppm BAIZF &) | ARSIt A EO) HA W) wE@ =0] kA

(@) Wy %I
wbg o] djsial ofd el vt gl
(3) EeH

AA7EA O] A-Aae] ofshH W AT A @tk (ARC @ -, ACGIH : - )

7. = EI7|&E

1) 71$=E71E

SHH(I8EE 2013) TWA : 200 ppm (790 mg/m’) STEL : -
u]=H(TLV; ACGIH, 2011) TWA : 200 ppm (793 mg/m’) STEL : -
7l Ao A ¢t A= AFEoA vl (narcosis) 7He S HATt st s E AA.
0] =H(PEL; OSHA, 2012) TWA : 200 ppm (790 mg/m’) STEL : -
0] =1(REL; NIOSH, 2012) TWA : 200 ppm (790 mg/m’) STEL : -
S ASHOEL, 2012) TWA : - STEL : -
= QJ(DFG, 2012) MAK : 200 ppm (800 mg/m’) PL: I (2)
] 2(OEL; JSOH, 2012) TWA : 150 ppm (590 mg/m’) STEL : -
A E(ACL; TA=%4], 2012) TWA : 150 ppm STEL : -
AHA=AS 2 AR 2011) TWA : 200 ppm (800 mg/m®) STEL : 250 ppm (1000 mg/m’)
RN MAEY ORZE = A 59 E= =EVIEYe|HE FIdtELict

FHE HEs EMEE%LIEL (%ACGIH= 2011 TF T2t = 2011 T &stisLC))



(2) W2} BUEHY: A2 58

8. 1E

rar

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, L[J 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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S71%gE—-22

JEEEEF =
(JE222 592 29El Dichlorofluoromethane)

S2[01

ZH& 21(freon 21); Y 5 (algofrene type 5), OFE2FE 7(arcton 7), YZZZEZZ Q. Z W&t
(dichlorofluoromethane), %—,—QEE] = 2 21| E(fluorodichloromethane), AU/ E-2 21(genetron 21)

2. =2|-2etd g3

CHCLF PY

F |

- CAS No 75434

S
=
P
i
1z

- Y S HM T EAA 7o, ofEl = Bls=tt

e

=
N

N

oF7F ),

2 X 102,92 - ] = 1.405" 9C)
5 & & axv -2 5 A 89C" (760 mHyg)
= 7] Y £ 38 (Z7]=1) S 7| & 1360 mmHgc (25C)
ol & A 102C CUHHAED = 2 st

3 A & 1 ppm =421 mg/m’ ; 1 mg/m’ = 0.237 ppm (25C, 760 mmHg)"

00 A
g=|
H

Bol| =] ¢kS dHL of 2o %"
-7 B UEE, 78, Z%, dRuE 8, 0}04 L u}mﬂ
uheato] HalE i QaRajalEel ¢

e ZeAEF D D2AE A fﬂu}".

Z3 : the Merk index, "ACGIH, “HSDB

ZoAE Z8 FAAFH(plastic foam blowing)A] A&

1) FSAEY  ARY 2%, Reke B3 & Subsd Heat, Add ARl AN FF =

2) ZRATIJY: FC1l Bl arC1z Beke A ALGE. SRAYY YEIbA, g, FAA,

)
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a1
1]
EN
i)
=
2z

CES W WA B AR, R = Fe E5an Adeld Agel F45x dFow A
A3] gulEey. dolat viwse o, ¥, 2k e felsA HHEn,
<l 9 W] s A9 B0l 34 BEE 59 Al I R(unchanged) E7] & wjEE ATt

of gajo] Bow FAe] AU, A &3, mE AT AW} 9lon, HEA HRIS

Jo

Z71e 35718 AFstel” 7 @AeE, 71H, eol GEE FA7E ArIH, 5
7} o]Edo dia FWALS 7HAA "l "2E A9 TTILTEITHARDS)S e = skal ¥

REOR AR e,

T

WeE e A ulzbelA A4 Rgule] trehbn, ofubw 4lte] sdolu Ay FheZebul 24
o o3 Ao Az Aole] nhebl e BEoAE HAu 27lo] melth

4) 2=
AAFHY} &Y Al FES}F A S 3

oi‘i
mlo
i?
2
o

5) 7IE}
HE2 2SR 2HRHCFC2)T Ze& 7k 59 Al, B 35 (Rhabomyolysis) & = Tt
1%5—4 710 =2=W T confusion), H A=, XM, EEA &4 Fo| A4 £ oy o]

g SAS dvbdo R dutioln F7] /5 WA et

ARFEIH Aol 0% ¢ = 3 4o
iy wE 2RASNAA 719

d

(3) A

= Aol A EEdR g o (ARC: -, ACGIH : -)
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7. = EI7|E

) 715=E71E

(185 2013) TWA : 10 ppm (40 mg/m’) STEL : -

u]=H(TLV; ACGIH, 2011) TWA : 10 ppm (42 mg/m’) STEL : -

71 AR A 1A (FI 23D 7S Hagtstr] el A4,

u|=(PEL; OSHA, 2012) TWA : 1000 ppm (4200 mg/m’) STEL : -

0] =H(REL; NIOSH, 2012) TWA : 10 ppm (40 mg/m’) 10A]ZF  STEL : 0.1 ppm

£ HASHOEL, 2012) TWA : - STEL : -

£ A(DFG, 2012) MAK : 10 ppm (43 mg/m’) PL : II (2)

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

AE(ACL;, TAL=ZEA], 2012) TWA : - STEL : -

HHA =S| B AR, 2011) TWA : 10 ppm (40 mg/mr’) STEL : 20 ppm (80 mg/m’)

* tiE )d. AHAIEA-I M_|'='7FIF 7= 2= ':o| I—IE‘— i§7|x7§jﬂ|£— EFTHEL O

*OE Hg= _{Af'—.jEO,ZlI_IEL (¥ACCIHE 2011E T m2te= 2011d T EISHRGLICH)

(2) =T ZYEHA A8 ¢l

8. &1E

1

2)

3)

4)

06)

7)

rar

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

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

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

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

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

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

Gosselin RE, RP Smith, HC Hodge. Clinical Toxicology of Commercial Products, 5th ed. Baltimore:
Williams and Wilkins, 1984., p. 1I-159
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S71%4E-23 ]

ulAlel (Magenta)

fuchsin, rosaniline, 4- ((4-Aminophenyl)(4-imino-2,5-cyclohexadienen-1-ylidene) methyl]

-2-methylbenzenamine monohydro chloride, C.I. BASIC RED 9, pararosaniline chloride

2. 27| 3F5tx M=

.= =" o=
LT
CAS N o 569—61—9 —E—XM E—J-_r"}_A—l ConzoN_?,Cl e O
2 A -
2 X} 2 32382 = = X 268270C"
2 & = 23 mg/ml(E), 2-25 mg/ml(EH)
7| Eb FFAl(fuchsin), 2AFYH(rosaniline) FRZE 81 Ao F&HHo] 9l A4
(ALAZAEZA Yoz =7] ogy o= w1 ofgtEoes & =04 off 2=
7] orect
=5 : °HSDB
3. el W 85

A 7, ol 59 9=, vHEdE R ', vgEshd Y (Gnfluenza Y tubercle bacilus 9]

AFB stain)

4, F2 EE= 3
BAoE 2 Hadae] AEHGOL, Holt AU, EEA @Al nYEeH

A S 2

(1) 2

HolA 287 HAES AR wf w7, AAL, A ES, FAFSF 5L obrIshAt
A o

1?5
fru
o
il
X
=2
1o
)
o
otd
o2
o
N
I
i)
2
30
N
2o
’
A=)
r_l
)
rr
ol
dor
M
o
v

WAFEoRA ooty

=3 upglet Alzabgols the Bde] apo] aejElojof k. (ARC2D)

o
>
w
i
40
é)llz
ro
>
E
N
o
0zt
2
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7. = EI7|E

e e

8. &uE

rar

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

Rats and BOC3F1 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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S713E-24

L dEAE dstolEglolE (5L AE, Maleic anhydride)

1. 32/0f

T oAb 4B (maleic acid anhydride), A]2-3LEIT] ©.Q] FL4=Ex(cis-butenedioic anhydride), 2,5-3F¢
] &(2,5-furandione), A8l HE4E(toxilic anhydride), tho]d}lo] = &2-2 5-T] & 4 3F 2 (dihydro-
2,5-dioxofuran)

2. =2|-3fstH g3

- CAS No 108316 - B EH TR GHO; \V\J

POt 9l WAl A e] WAL U skt AR A
= A 2 98.06° - = 148
= = d 28T -2 = H 760 mHg:202.0C"
5 7] 2 = 3380 (F7]=D) - & 7] ¢ 0.1 mHg ©]3H,20C)
N i o =1L o
w U aweafn
2 i = Eof Zol HAD] 7t4E35] HW acetone, ethyl acetate, chloroform, benzeneo]] =

toh

71 EH AT aebs 33 A ol M Sy
=719} O‘APg}EP/\Q} e 9Z= A9l = e

A4 & e dREHA e ASA

For

Zx] : “the Merk index, "ACGIH, “HSDB

@ S8, cpoxy, 58 AR} AFe] HHOZ A4
@ e, kA, Wgole TAo] A4
®

fumaric acid, tartaric acid, maleic hydrazide®] Y&
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cE5 0 BY, = EE Y B4
o AR o uA: Ty Q] dstol=tolEs T eate 2 TR AL, o2 o2 T AH(malic acid)
o AN ook A Enh WAk FulEAfumaric acid)9] HAEFEH ot

1o L_LO O
@ A
1) O, & 92E 236, M, $ES o] 4= u*”, oA zhalolu Aube] Bxo
Esto] UA|A BAHEEZ(photophobia)@} E-A|(double vision)E HH3E 4= 9l

2) BEBIA: 47158 ASEe] vd, 1%, 1WA, ANES KT 2 A

) IS, = S57A gR2ouke-S op7jste] FE7U HAZ dodd £ e A=t
(sensitizer)” THYZ S AT HFES do 4= Qlrt

(3) A4

- — — = 6)
MAFU deolodd WREE, A HA, FY A BGABE FHOR ad] BERED

(ACGIH: A4)

O

7. =EI|1E

1) 715=271E

S (LT 2013) TWA : 0.1 ppm (0.4 mg/m’) STEL : -

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

71& ARY 2A: AAEA 32 ZEAEC] 54, WY 5571, g%, 293 w9 A=9 7t
e FHash| A oA 2F

"] =H(PEL; OSHA, 2012) TWA : 0.25 ppm (1 mg/m’) STEL : -

0] =H(REL; NIOSH, 2012) TWA : 0.25 ppm (1 mg/m’) STEL : 0.1 ppm

43 AAFHOEL, 2012) TWA : - STEL : -

&= A (DFG, 2012) MAK : 0.1 ppm (0,41 mg/m") PL:I (D)

QX (OEL; JSOH, 2012) TWA : - STEL : -

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

= A}E B AR, 2011) TWA : 0.1 ppm (0,41 mg/mr’) STEL : 0.2 ppm (0.81 mg/mr’) (C)

, o2zl 7| 225 59| MEE &7 82|HE Fodrgfct
D E EHE s RANEZQILICH (%ACGIHE= 20113 T TiZt== 20113 TH2 & ostiaLicth)
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8.

]

o

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

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

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

4) Grigor'eva, K. V.: Pollution of Atmospheric Air with Maleic Anhydride, Hyg. Sanit, 29:7-11 (USSR) (1964);
abstract in Chem, Abstr, 65:14319b (1960).

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

6) Short, R.D.; Johannsen, F.R.; Ulrich, CE: A 6-Month Multispecies Inhalation Study with Maleic
Anhydride. Fund. Appl. Toxicol. 10:517-524 (1988).
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S71%gE-25

2-W|EA S (EAZEE BevdoH2
Hg AZ4&H  9—Methoxyethanol)

S2/01

2-1| F Al of §-Z(2-methoxyethanol), gl =& ¥ OH|Z(EGME, ethylene glycol methyl ether),
ot 2-W|EAl(ethanol, 2-methoxy), =& ™Y of8|=(glycol methyl ether), WSEA[oE=
(methoxyethanol), W ER-H|E-A] of BF-2-(beta-methoxyethanol), 2-HEA|o|2 & F 2(2-methoxyethyl alcohol),
W EA] oD d 28] Z(methoxyethylene glycol), HE-A|3}0] =5 A] o El(methoxyhydroxyethane), W A&
2 H (Methyl Cellosolve®), ™8 28 Z(methyl glycol), WY LA E(methyl oxitol), Hl-v]EZa]=
(monomethylglycol), 1-8F0] E=A]-2-H] & A] o EH(1-hydroxy-2-methoxyethane)

2. =8| - 2fed g3

. CAS No 109-864 BRI YAl CHOCHCHOH /NN,
- 2O A R RSk AR o2 Blseet WAZE o oA HA 2.3 ppm)
2 X = 76.09 (1 ppm = 3.11 mg/m’) - H = 0.960 (20C)
-5 = & 8T - ® = 3 12427
S 714z 262 - 7] & 6.2 tott at 20T, 9.7 torr at 25C
o (2 H A 9 H}
ST i’;}?(ﬂﬁm’ OICOWE = oar st 7 271 % 2.5%-19.8%00l %)
-8 df = B3 f7]8A & Aot
71 Eb ®mA FubAo] Atk 73E ASHAle} &b Eo| yal ZEgkch A4S dio=

Qabsteraol e §EILATL WA
x| : °the Merk index, °ACGIH

=& ofH =(glycol ether)f= AFAAIONA B&, A1, =7l U, 2A] Sof de] 2ol &4
ojm, Fo] A RE ARGEEE ek vlsoAut Fhaf 80 Eo] AibEl=t], EGEE(H koY o]
2), EGBE(X=53¥ oH2), EGME(L:-HE g 2)e] £oz AateFo] Wt oL £E9)
FEA|, ZISAAA, D39 HIHA vjgy7] A A=l HIMAL FA 2HAA); cellulose estertt HAY
Al, A7, =54, FEA|, ol 59 AR T2 A

4, FE =L

r|r
OH

3

Auboluf 1 vko) ARIAl A 22 =4 2 Ao ke Hr)
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3|
P

el

wr

3|

o

o og SdEdHEry waA FeEs

1

o

in viroo A 17k} HE m o FaAlZ]
HATH2.82mg/em’). in virool|A] O] mio] FZAAL AL A

o A} :

A

9] 50% ©]Afo] 48A|7F Fof] AMORE 120 STV|E, 2.7%

of

w

_/'E.
ooz ujdEa 18%E 2o

_EH

o HuEty FAF Al &

E7OIAl tid A Fol Al DA EeE, Ui Fo

[

=

-

FaAe ZAitoA B EGME 0.1 ml/kg

&
=)

il

3

I8

=]
=

719

=

o

!
AL, AbFel AN Hag

el ofo

STEL :
STEL :
STEL :

TWA : 5 ppm (16 mg/m’)
25 ppm (80 mg/m’)

TWA : 0.1 ppm

TWA :

A AZT H oS A (embryotosicity),

&2 237 EGME 0.9 g/kg/dayS

oA A7
u|=H(PEL; OSHA, 2012)

°
71&

=
=

RS

71E
L A=
T

=

=

o

0] =H(TLV; ACGIH, 2011)

=
=
[

_7‘\4
Sdl &= gleh

(teratogenicity) 2
D 715 =

(3) A



STEL : 0.1 ppm

u]|=H(REL; NIOSH, 2012) TWA : 0.1 ppm (0.3 mg/m’)
HASHOEL, 2012) TWA : 1 ppm STEL : -
= 9)(DFG, 2012) MAK : 1 ppm (3.2 mg/m’) PL : 1I(8)
o] 1. (OFL; JSOH, 2012) TWA : 0.1 ppm STEL : -
JW(ACL; TAIE4, 2012)  TWA : 0.1 ppm STEL : -
AH= X3 EAE 2011) TWA : 0.5 ppm (1.6 mg/m’) STEL: ppm ( mg/m’)
AN, MAISY ORAE, V= 4E 5o HEeE LEVIEHEEHE YLt
*EE s ZAEEYUICE (RACGIH= 20113 T H== 2011d g &astki&L o)
Zzg A5 Y3+ A 2-Methoxyacetic

(2) &Y BYHF
u]=(BEL; ACGIH, 1999) : -5 F=()9] wpz|u; Jo]

acid (2-MAA) =74, 1mg/g Creatinine A|A|E

rar

8. 1
2) ATSDR Toxicological Profile, Available: http://www.atsdr.cdc.gov/ [cited 15 September 2012]
In: Klassen, C.D (ed.).

Cincinnati. 2010.
3) Toxnet HSDB available: http://toxnet.nlm.nih.gov [cited 15 September 2012]
4) Rogers J.M, Kavlock R.J. Developmental Toxicology.

Toxicology. 6th ed. Macmillan Co, New York. 2001, p 364.

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



Hg vjAgd o]iA|opd|o]E
(Methylene bisphenyl isocyanate)

1. 32/0f

tjolo] Ao Tl d W ER(Tho]ototo] Ao okAL Tho|w| W H| 21, diphenylmethane diisocyanate),

wHgdigsd  tjofo] A Hmethylenediphenyl  diisocyanate), 1,1-HE#H| A (ofo]AA]oby|o] EHIAD)
(1,1'-methylenebis(isocyanatobenzene)), %3¢t 4 4-HBA T H Y t]olo] A At polymeric 44-methylene
diphenyl diisocyanate), 53#] MDI(polymeric MDI), generic MDI, crude MDI

- CAS No 101688 - M H TR CisHNO; °%cQNN¢c4°
Dok gl LA WA 1 x] GEkalo] BhE o WAz} gich
2 X 2k 250.26(7.35 mg/m) - H] = 1.197(0C) "
= = F 32t ’ &2 =A™ 19T o 19C "
271U E 86((F7=10" .= 7] 2 0.00014 mmHg 20C) "
el & ® 2027, 240CA AT =) = 4 5 A
8 o = wel g owiom - ok 8 g [T oMIE WS e

=7 : °the Merk index, °ACGIH, “HSDB

MDI(H[Edl H| A o]ilofd[o]E)E ARESE

}>
i)
o
P
9
2
H
e
ﬂlh

0.1ppm o9 gkl &g 4% w3 A, UFE A5 A8, 23 K=ol o8 71



d &% S0l A&KHY. 47| =05 ppmolod= AT FE= =7, ol 718A
< 3 71#A = bronchospasm) ¥} #5350l oJet
o= k& TE F 37UVA Sl ALKEHV|E P AFke] £ Ee FEONA 12471
13] 3 & 718A A4 ST @A b Sol3 7]HA Rl S0l YERr] Al

Y
IS
-
12
TORE
_\3
-
offt
I
ot
o
offt
=
i)
N
K1
QL
=

1) SS7|4

o] 9hAs] BWE FolE 4z HA FAbol A&HE WA ZERYl FF(eacive

airway dysfunction syndrome)©] A& 4~ Qth s

b Ee A2 5719 FEeR, ol Y WA, aE T k2 AeAIN Edder S
o] A|&xof ofzte] TEaeyt 7| er Aztste] JY AAA VHAde R wHs Wike SAE
HQIT E ¥ B4 WAAR] AL GHLOIA 200 o] AP AANGE Wolk TR 7t
AAHA GA HAHS SAE RY = 3, AT 3= HA XA E(status asthmaticus) 2 B
A =k Qvk MDIo| Higt RIS B ofevy A =2r] Y {5l wheh &ol7F x| of
o, 94 FE o4 HW RreE AT 4

@A) wereAw AgEe] QX gieh IaRcQodel A Z1&Hel UXE ot BB uergel
3 ARE RYHS], Aol tigt Ars Aol rh §4F B4l IS A, ARG B2 4

)

7. = E7|&E

1) 71$=E71E

S AL =S5 2013) TWA : 0.005 ppm (0,055 mg/m’) STEL : -
u]=H(TLV; ACGIH, 2011) TWA : 0,005 ppm STEL : -

71 ARY A H7ls Faet 357 AEo] dojuA & AEE Ak

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

u]=H(REL; NIOSH, 2012) TWA : 0.005 ppm (0.055 mg/m’) STEL : 0.02ppm (0.2 mg/m’) 10 min
£ HASHOEL, 2012) - STEL : -

= Ql(DFG, 2012) MAK : 0,005 ppm (0,05 mg/m’) PL : I1(1)

o] 1.(OFL; JSOH, 2012) TWA : - STEL : -

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

AT A3 E AR, 2011) TWA : - STEL : -

*

AN, MA=N DRZE 7= EA 59 HdEs =&V |IEY2HEE gL ch
oS e RAPEEQILICH (¥ACGIHE 2011 T HIZt=E= 2011 E T RustRaL|ct)

(2) AEA mUEHHY : A2 ¢S
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8. HuE

o

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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Hd n—-3g AE
(B EAE, Methyl n—butyl ketone)

MBK, WY EA|E(methyl butyl ketone), F-EH|E A E(butyl methyl ketone), =2L-FEHEAE
(n-butyl methyl ketone), AE, FEHE(ketone, methyl butyl), 2-FAR=(2-hexanone), dAl=-2

(hexanone-2), 3 & oA E(propylacetone), 2-2-4~3llAH2-oxohexane)

2. =2|-2etd g3

- CAS No 591-786 - BRI FEAL CeHLO H3C\/\)OL
CH,
o gr gy TS FEE oA, oBES vl SR WAL AR F B stk ol
A= 1 0.076 ppm)”
2 Xt 2ZF 10016 - H| = 0.830"
= = H 59060 2 = X™ 12700
5 7Y = 35 (#Z7]=1.0° 5 7] 2 38 mHg 25C)
o B A 3TN AR j;:j;iﬁ S
M 3 A 4 1 ppm =4.097 mg/m’ ; 1 mg/m’ = 0.24 ppm (25C, 760 mmHg)"
2 & = B, oEte, fodog e i) (B tig $8l= 1 20,000-35,000 mg/l )’
- 7| Bt At AsAlel HEshE Eo] yal Eakeith A4 Alole dAkskerAel e {5

29} 3717} WAy,

= : °the Merk index, ACGIH, “HSDB

3. &

o

2 8%

-, B, d3 SNA, ERASRA, £, 71E, AW, o, vid B oot BUE
iz AR

© AR oA MBKS] S40® Qlste] AQHom AgEA ok AT,

WUE, A, Y2 A, UERMBR2, $4, 718, A, 42, vd 5o gt
A Bz Az, A8, B filshale) 7k BA, BAA A, 7bLe B8A He 34 5

(&)
(1]
EN
b
=
Pl

4
%
Z
&
=
rlr
_l
fu
fok
mlo{r
M

Sl ek 2Py 9RE ST =E2EE yRASE oprlstal
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A E T4 7l mEng
FAA AdalA dojuka ARERBARS AeE

=
E}- 10-50 ppm 7.5A17F B9k T 100 ppmE 4A17F 5o =E A

s
iu)
o,
-
Ll
oft

71 5719 75-92%7} E‘Tﬂ g,

AL © MBKE= AU oA B3] 5AMSa A7 (mixed function oxidase system)o]] QA AtslE] o] o]z}

&9l 2-3AkE 25T 53| EFA-2-SARR T} Tuk-T Al E, 2,5-3 A 2-(2,5-hexanedione) ©]
AHAGT, 28 GAHFRE 2584k £ 5 hesanedione)o], o] AL AHA AASY B4

JE

A MBKe= AHOR 37]E SolA olitstEtae] FEHIR HiE L 234k, 53| ERA2-

SIALL. Zhul gk 2oFAM|E(y -valerolactone), 2,5-SAMC]L 2 5-CjWEFTh = o] Al(norleucine),
ool 59 HAMMES 44 Bon ARG, FRd A4S B 25 4L
AW zRE HHs] AAZ =i wepd F244 710 S40] 7Hestt7). ol#feh =9 i@+
Fojake] 65067} 8 whol WjA)L Ax|o] W tsmo M Aol A1 B A )

Ll IO

- o EAEY &2 AYE AleRw 2 AAle Al did Ao
SHAIRIY. Aol didt =4do] gfle
o ASAIRIE MBKO] kmEwol AlFol tiet =4S YEhlAl ke Fxet

I
)
i
e
ofy
)
>
uu)
b
Lo =
%
N
5L ©

AEFES SOl w&sta Aol tiet S2hgo] vepdry,

AMZAA| L B AZE I =2(2F 5000 ppm) 7] W, F5AAA A9} ni RS QoI
= O, H[&, 2= MBK= %% 7P A ApEskar YA|R o2 zhat
Z7)1swe] MBKE £T 32 9 AR 557 ASEA4S 9ol 4t =
2 oF AYHEIof oJstH MBK 1,000 ppmo] # #7F =& AIZS W 5= v I
ZAro] HHA) —5—}@1;}189)

A EEe] MAHOR wEE A9 BN PRAFHF WAL FE £F
A7) o7t FESANT AEAZY HAS TR AZolE vehdth A% 2714
A AP FagAgelE 9F 0 & Aoty BuHdn” fdo|araAED v
NLAEY EFRAA vlPolareAE] MBKE HAHYS u] A AHPFol AsHAch
L oofe] muEol girk olgE TEASO|M 53] chelE Ashl Awsts dwe A
Fzpsiel Aok, M9 S Gk AFAA ol Uehgom, uBke] thAZRE 4173 Ze]
WS AR AR AT 2 Aol B4 SIER, A AR, A3 A
Ao} AT SAE A = Slep



- - = ) = =
ou WAl 715A HshHs WA ottt 3 HE| MBKE =F AlZl AFelA
1

(3) A

B Aol A BN 1 ok
(IARC i -, ACGIH : -)

S (IR =T 2013) TWA : 5 ppm (20 mg/m’) STEL : -

u|=(TLV; ACGIH, 2011) TWA : 5 ppm (20 mg/m’) STEL : 10 ppm (40 mg/m?)
124740 27 I PPN B2 AFEAABAE, 3} wo) o5, 55 24
z|astst7] sl A

u]=H(PEL; OSHA, 2012) TWA : 100 ppm (410 mg/m®) STEL : -

0] =H(REL; NIOSH, 2012) TWA : 1 ppm (4 mg/m’) (10A]7}) STEL : -

S ATHOEL, 2012) TWA : - STEL : -

= A(DFG, 2012) MAK : 5 ppm (21 mg/m’) PL: T8

Y E(OFL; JSOH, 2012) TWA : S ppm (20 mg/m’) STEL : -

UE(ACL;, SR =54, 2012) TWA : 5 ppm STEL : -

A=A AR 2011) TWA : 5 ppm (21 mg/m’) STEL : 10 ppm (42 mg/m’)
%

dGory MAEN TRLE, J|E PR SO Bl LE7|FHaEES AT6RLC
*RE e ZAEEQLCE (XACGIHE 2011E T T2tEE= 2011E TS 2 ISIIELICEH)

(2) AESA BUEY

1) O|=X(BEl; ACGIH, 1999)

ZAEFE Al 3 AWM Z 25-hexanedione : 5 mg/gAHotEd ; v Eo0]Z
ZAzg Al A3 v $7]9 MBK %%

2) =2U(BAT; DFG, 1999)

ZAzg Al JFHeE A £ 25-hexanedione H 45 - TS| EZA]-2-8A} = 1 5 mg/(

8. 1E

it

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

folsterE | 117



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, NY., 2001. pp 6:201-211

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

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

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

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

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

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

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

15) Mallov JS.. MBK neuropathy among spray painters. JAMA 1976;235:1455-7.
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97180228
L |2 A|EZ A= (0—Methyl cyclohexanone)
1. 2|0

2 Ao 223

| AF-2(2-methylcyclohexanone), Ao]|EZ2aARL 2.1 €-(cyclohexanone, 2-methyl-), &

T} g ALo] & 2 8 A2 (alpha-methylcyclohexanone), 1-H @ Ao & 2 81 AF-2--2-(1-methylcyclohexan-2-one)

2. 22| - 3Fstd 47
CAS No 583608 EXAl Y TRAL L GHO é/
Dok ol A Ew Y= TeAo] Kol oy, ofA|E = Helel FARSE WAL dot
2 X 2F 11217 U ppm =459 mg/m’)” - H| = 0925 (20T, =1
= = X 390" " = A 65T 171
S 7Y 5 39 (F7 =10 = 7| ¢ 10 mmHg (200)
ol 3t H s5880T(UFAE) = db St A
M & A 4 1ppm =458 mg/m’, 1 mg/m’ = 0.218 ppm (25°C, 760 mmHg) "
2 of = Eo f3ux oL ofekei} oo 2o =2
- 7] Eb 7St ARshAoF HESPH Eo] val ZRsith A4 Aol daksierAer e fEv)
201 Z717F wrysit) el oz orAE o] Qo) o =& Al M7Zto] o FYATh IukA
o] Yo fIRtER EATr] Hibe o] A9 EtEREA EAdt= Ao] HFoltt
=3 EA - HYg 55 284 NMC
Zx : °the Merk index, ACGIH, °HSDB
3. HME U 8
- HlEmeA], EERA], AALRE, JERAER A oA HEA S AYAE
- AR =X &3, gtA A 75 o] &9t glo] SR ARS
- AARY A YA
- YA 9 5 AAA
- R AHEL] AL
4. T2 &= 33
- #, vy A, B ZEAE AR 3F
- 7HE 7, = AlA 34
5. 5 9% CHAL
cF5 3G, AFH 9 w1 9B HEo] QoA =E2ARo|, ARE B3 54 Al B4
o] wr}”,



S SR PSR Aol A A2 R SR SUHT
el B EL FRFEA EFAS GASt] 20 FoR wjHH

3 SZ7IAl  ZF7IA AFT4

69 Fok B o SEEvYAZRAAES £7]9] Wi wEste] 2w RS 4Isha
A, T o]o] APl oH, A AARFS 4.9~7.2 g/kg oIttt ESE EV|A A A Al
i A 1.0-1.25g/kg oY, WEOA AT ID0L 2.14 mi/kg, E7|ONA TFE F3F D50
1.77 mi/kg o1t

AL WA EL HA FE FAo] HuE ol glglid, ol AR AT AoPWA

160~170°C 0| B2, ZEAFA Ol 2o o] 25 of A

= RESRIEE
ol T5718 S Sder 2 AASss yEd

Fad AFFOA EYEAE 9 QF E (IARC : -, ACGIH : - )

7. =EI|1E

D) 7% =&71%

B (-G EE 2013) TWA : 50 ppm (230 mg/m’) SIEL : 75 ppm (345 mg/m’)

o) =H(TLV; ACGIH, 2011) TWA : 50 ppm (229 mg/m’) SIEL : 75 ppm (344 mg/m’)
71848 2A - FEAA =, A A== Hagstr] fls) 289

1) =H(PEL; OSHA, 2012) TWA : 100 ppm (460 mg/m’) STEL : -

1) =H(REL; NIOSH, 2012) TWA : 50 ppm (230 mg/m’) STEL : 75 ppm (345 mg/m’)
£ ASHOEL, 2012) TWA : - STEL : -

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

Y X (OEL; JSOH, 2012) TWA : - STEL : -

YEACL;, TAE=FA], 2012) TWA : - STEL : -
AHA= A EAE 2011) TWA : 50 ppm (230 mg/m’) STEL : 75 ppm (350 mg/m’)

oOE EHre ZAPEZQILICH (¥ACGIHE 2011 T TIZtE= 2011 E T ZostiaL|ct)

(2) BB BUHY: A2 g
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8. ¥1=E

o

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

4) ITI, 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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L g RS2 A}E (Methyl cyclohexanol)

1. 390

S AFS) &= 2 3 8| £ (hexahydrocresol), AAFS| EZH 8 b & (hexahydromethylphenol), H g 3l A
(methylhexalin)

. CAS No 25639423 EXAI 9 RAl - CHACoH OH Q_
- B 2 A FA o] Ho oA, Agh WEFOF ol k. (HARS] YA 500 ppm)
2 X ZF 114.19 (1 ppm = 4.67 mg/m’) H| & 0,913 (257)
= = ™ 0T 2 = A 173175.3T
S7 L= 39 (37 = EZ 71 ¢ 15tm o3 (30C)
ol & XN 67.78C(LHAE) - E o AdEEeE 20T
g ol = 2o o 52mQ0ToA 3~4%), MA, Y3l EEREEF| w=Th
- 7] Bt ARERRAICE FESHH Wt 9 FHsith dadols ARNE AL T2 fETEASL F
7|7} gtk

3. wE W 8E

HlE7|HEe] @ HAA, &2 ARPEAIA, 54 BAE v 3 AR A, A, 24,

o2 50 84

AERZ= oo 20} g 2o g, vjFAlx, A=A Alx, 24 34

= CHAL

a1
ok
EN

(

l

& HEASEAES g5, B, 28

s AL HEA SRS dES %}—’Fﬁ:ﬁﬁ:
Ase Fo o & FoA HEAE
(sulfuric acid)¥ ZFAE FAsAL. S99 qo]m 232 ppmﬂr 503 ppme| HE A 223 AR50
w2E FEIAE SwoA FAtTRe] 3L et

s 9 oWy dEA SRS FREZLEAT ZFAS PAGt] Ao v

79 a¥ Fo| FRTRA] WASEL /159 WUASRNE SE AT

o
rit,
=
o



121 ppme| HEAZRIAAE| =E3E BV &
7kt et

(g
=2
u
S
-
r
2
1o
oQ
o
o
ox
1o
el
=z
fu
olN

Re] ¢S S & 9o EEe] vl =B A9 k&, =, AFY 93 Uod 4
3) 2)4) = 5 3)
A, o, 3V 9 nEER wEE 39 AYY ST fUT 5 A 7 24 L A
3.4)
£ Bad e
(2) T BT

1) MEE L 5 AP AT DAt BAFe] HaE e},
2

a
2) M B, A, FRAAA A WG 5 Uk,

(RS 2013) TWA : 50 ppm (235 mg/m?) STEL: -

u)=H(TLV; ACGIH, 2011) TWA : 50 ppm STEL: -
71EAAY 24 - =2 A9 A4S F4a%

u]=H(PEL; OSHA, 2012) TWA : 100 ppm 470 mg/m’)

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

£ HASHOEL, 2012) TWA : - STEL: -

L= 9(DFG, 2012) MAK : -

9] (OFL; JSOH, 2012) TWA : 50 ppm (230 mg/m’)
JE(ACL;, SAYE=%A, 2012) TWA : 50 ppm
7] 2

AHE=AS R AR, 2011) TWA : 50 ppm (240 mg/m’) STEL: 75 ppm (360 mg/m’)
8. §1Ed

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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+713E-30

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

1. 32/0f

2-EF=(2-heptanone), ™| "o} A E(methyl amyl ketone), o} WE HlE(amyl methyl ketone), N-O}F
g wd AEN-amyl methyl ketone), A&, WY W (ketone, methyl pentyl), HE HE #|=(methyl
pentyl ketone), HE HE A E(pentyl methyl ketone), F& O}A|E(buytylacetone)

- CAS No 110430 - A H FEAL L CH3(CH,)4COCH; ch/\/\)‘LCHE
- 22 RN Ei 22 B9 dixjoln] 55 R 2= vhhubgko] Wt
2 X 2k 114.21(01 ppm=4.67 mg/m’) - Z 0.8166 (20T, E=1)
= = # 37T, - # = ™ 760 mHg151.5C
= 7] 9 £ 393 (&7]=1) -5 7] ¢ 2.6 mmHg (20C)
o s H 3T G mwaa o0 T
s &=

m N ol

B 8Ol dsgh TbE URE, ofE2
EF AL Fee @ usiAsh Aashy Az
2L fEILASE 3717t WS BUAER, NS U 9BAS YobA Ik

=X : HSDB

A, 3", 2A, F, v, AA S A, AEe & AV, YERAERZ
(nitrocellulose) H7}2] &4, =4 FE o] &4

HE Nopd AlE AA S Ak, 5 5o HAolA uF B TFof ot F2 kEEHY 2Hd
=& ool o8 4= =EE 5 U

P E4 BF, UR, 47 Bolo] 49 5 A

S A FolEel pAglo] Zhe] b W ool Bmshe hmA £ARS oL ofudt
Z1
4



270 w2E A A% W R0 fu" 5 P o] i u glov Ao E
o wHE AL TFOAZL dolun] 5FL F =BE A9 by Hgo] WA, £
T, 719, oA e, WA 5O FHORRE 4T A EagEel] o2l FRAAA F4ol

(3) A

A B F= LA FEEA FUT

7. =EI|1E

1) 71$=E71E

S (AR 2013) TWA : 50 ppm (235 mg/m’) STEL: -
0] =2(TLV; ACGIH, 2011) TWA : 50 ppm STEL: -
7128489 A - v JREASE Hadete E

u]=-(PEL; OSHA, 2012) TWA : 100 ppm (465 mg/m’) STEL: -
0] =H(REL; NIOSH, 2012) TWA : 100 ppm (465 mg/m’) STEL: -
£ ASHOEL, 2012) TWA : 50 ppm (238 mg/m’) STEL: -
EAU(DFG, 2012) MAK : -

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

] E(ACL; PF%}EEH 2012) TWA : -

AP (A AR 2011) TWA : - STEL: -

2) B ZYHH : A= Qs

o

8. HuE

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

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

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

4) Lewis, RJ., Sr (Ed.). Hawley's Condensed Chemical Dictionary, 12th ed, New York, NY: Van Nostrand
Rheinhold Co., 1993, p. 757
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9718231 ]

L HEg 43L& (Methyl alcohol)

H B2 (methanol), 5 4T -&(wood alcohol), WY 4AFsHE(methyl hydroxide), 7}H]|E(carbinol), &
- 3}o] EE AW BH(monohydroxymethane), $ = A3 2] E(wood spirit), = WX ENwood naphtha), WE
L (methylol), E2YY 23] 2] E(colonial spirit), ZFHH|QF A3 2] E(columbian spirit), I ZAIE] A5z
E (pyroxylic spirit), 2HITHE ¥ 9l H|gh-2(standard water in methanol)

2. 22| apars M3

H
|
CAS No 67561 S YA CH30H H—C—OH
H
g 5429 T WA

. DO ol W FHa BNl Qs X, I8 AL
H

=

2 Xt 2F 320 (1 ppm = 1.31 mg/m’)" | = 0.807 (20T, &=1)"
= = ® og8C” 2 = ® 65T (760 mmHg)
Z7 €2 111 F7 =100 = 71 ¢ 775 mmHg 25C)

Zzdl slskz)k 0, xZdl Alshzk
o s o 120 (@i om0 U0 SE AR

36.5 %
70 Bt " o FEAN EF A da Ade AR ZEUHEE Ee f57EA%
7171 WA, EepaE R, ARR 9 YERJE A st L2oA & dFu|Ea v

Z : °the Merk index, "ACGIH, “HSDB

=
S

LEAH S| E Az, HRAE, viYA], AHE, 3 3 M

4, F2 LEEE= 33

FQATFH  ZELUIE AR, WOIE, vhAl, AWE, 2 W ME Az T
5. &4 % oAt

ot

G ARG BY, EE R wen FeEv A4 SR BEa A,

Colab RS Zhold R clAbE o TS MEdEg — EBUUSIE — Aulikormic
acid) — OJAksIErA 0] TAS 3 tiar} H) 217ke] ¢ F = alcohol dehydrogenase system=:
Fa) chabrt e,

cujd  HEE e EEAOR 4WE B3 wjdE
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6. EX 7|8 Y
1) A=A

1) MZAA © F232AAA AA7E = T 302243 Ato]of] Aot}

2) ASIA A7 A AT A 24, TE Aol dojdry,

3 = TR : uif w2 srolA &2 A 371 g3l woll A5 4] A2 5 don
E 1R2AIH48AIZE & ARt FAFEFARE Aol olF 4 Sty mFe| =& 2 F¢ 9§
A=, o RulE, e g 4 gl

(2) A=A

1) AZA g ST AT =& 2 A A&Ho|al vhEAQl FFo] el 4 glor
Alof B3, F&, HIAAE, oA HE 59 FFA1E Y JAAEo] UE g 4= Sloh)

2) &, LT, H|Z, 2T @ wgke F7]o A7 =& 2 A Aol vERE 5= lth)

(3) L
= AbolA =R o ¢F H. (ARC -, ACGIH - )
7. = E7|1&
O 715 =571%
(1855, 2013) TWA @ 200 ppm(260 mg/m’) STEL : 250 ppm(310 mg/m’)
u]=H(TLV; ACGIH, 2011) TWA : 200 ppm STEL : 250 ppm
712dRe 2A AW F w9 & 7HeAE Hade E
u|=(PEL; OSHA, 2012) TWA : 200 ppm(260 mg/m’) STEL : -
0] <H(REL; NIOSH, 2012) TWA : 100 ppm(465 mg/m’) STEL : -
8- AFHOEL, 2012) TWA : - STEL : -
£ A(DFG, 2012) MAK : 200 ppm(270 mg/m®) L : 11(4)
& = (OEL; JSOH, 2012) TWA : 200 ppm(260 mg/m’) STEL : -
AE(ACL, A =54, 2012) TWA : 200 ppm STEL : -
AT AS E AR 2011) TWA : 200 ppm (270 mg/m’) STEL: 250 ppm (330 mg/m’)
YR, dAEYN TR, T ZE 5o HEe SV IEEeRE oot
e HrEeE RAEEQLICE ($ACGIHE 2011E I E2t=Es 2011E T HIsiELU )
(2) WE3HA mUEE : u|=H(BE; ACGIH, 2011)
£d &= A= ZF A7 BEI
A = methanol AAxa & 15 mg/L
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8. ¥1=E

o

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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S712gE-32 ]

L w2 oE AE (Methyl ethyl ketone)

1. 390

HER=(butanone), 2-F-ER=(2-butanone), o|E WY A E(ethyl methyl ketone), W& O}A]E(methyl
acetone), MEK

2. =2|-2etd g3

o]
- CAS No 78933 - B R TFEA CHO A
S 2 HHAY FA QIS A ofNlEX T HAHAYA] ¢ 5.4 ppm)
2 Xt 2 7211 A ppm = 7.21 mg/m’)" - H| & 0.805 (20T, E=1)°
= = ® 80 Z = A 7960
7Y 5 24 (F7 =10 = 71 ¢ 775 mHg 25C)°
ol 3t M 6T (LAE = gt 5 A Z7] F 1.8%~12%vol %)
2 & = 2565 g100 ml (& 200C), BAZC ZU. G784 Bt}
- 7] Bt SHES BERAS 12 %M ) 5.7, 94 Aol ZEUYF| =9} UASErA9}
2 7k 7E wAgR i%ﬂ%E% 102,000 ppm
= : °the Merk index, ACGIH, “HSDB

A, 712 Aok, B ojms Ak, 1208 Fed, " Zeit

=]
T o
glzoaH 2, HEZomly 9 1 Fof AR

ox
b
'

N
X
I
2
il

CATAYY - BEA, DA, AR AFA, ST AR AR, B GRE AL 12008
o REO, gy, YARE Seloud, Beolad e, vday EUgEA, FeBdsee,
sgheotul U 2 5 AxsHe AdF

L=
FARIEY T, WA, BT AT, 1999 Ao 21 425 B
4 4 =

Alzg EZefolddl, ZeolaH 2, vdelyd 2dgEA

= .
AE (MEK)2 tAE] o] 2-butanol, 2,3-butanediol, 5-hydroxy-
2-butanon©. = FTh ARFO|AIA MEK= Al&35] SEo] Ao Zals FESHA Ho awy)
3507 3hydroxy-2-butanon®] FE|Z A viE3HA Htk 8AIZF TWA 42221 200 ppmol ==%|H,
57] T WEAEAEMEK) s 9.7 ppme]al &% F MEK $kE& 3.6 2 mg/¢ 7F ®rh 973

rr
N



4 % 37159 AAAAS

2-HE=(2-Butanol), 3-5|EEA]-2-FEk
UZoj|A MEKS] THARMYS 3-5| =R A-2- ke
HEHIAE olc}, FY Al &7], &719 BYAEE FA5H=
dFollA MEK A|A W7 = i 812

s
Fot AEstd Am7h Ay,

s
/3)1-_’4,__

6. EEE|H HZ EEH
1) 34 AZ93F
1) ASPIA| @ AlgRA, atate}, o)Akeh gf BEY
2) D2ZA| oW, B, Mo B Bt 180 BF
3) /1Al 1 ARZENA A, #7159
4) LR, = 0ok A4S, 9 AT
5) AMZAA : 7)EA o, T, 71dF o), B, FE7
(2) WA AZFI3F
1) Az
g ogA L] A4 wEL G AHEA
(3) A
T80} AlgolA WrEAR 19 ot
(IARC - , ACGIH - )
7. = 27|
) 715 ==271&

MEK i
Hro|ty, T7]%9] MEK ¥EE MEK »=%9| &

0.011-0.018/min®]t}. 7]y Z(guinea pig)ol| Al MEKS] thAMFE2
-2-(3-hydroxy-2-butanone), 2,3-5-E+0]|T]-2(2 3-butanedione)©| T},

— 23REHE — IR — 2 -

10-12 ppmo]t}”,

%I\

= (L85, 2013)
0] =H(TLV; ACGIH, 2011)
712AAe 24 -

0] =H(PEL; OSHA, 2012)

0] =H(REL; NIOSH, 2012)

S ASHOEL, 2012)

= (DFG, 2012)

2 ®(OEL; JSOH, 2012)

AE(ACL; TAY B4, 2012)

AT E (AR EL A, 2011)

AR A= 9

TWA : 200 ppm (590 mg/m’)
TWA @ 200 ppm

TWA :
TWA
TWA
MAK :
TWA :
TWA :
TWA

L 5%, g2

=2-1-"1"0
200 ppm (590
200 ppm (590
200 ppm (600
200 ppm (600
200 ppm (590
200 ppm

mg/m?*)

STEL : 300 ppm (885 mg/m’)
STEL : 300 ppm

S 42

STEL : -

STEL : 300 ppm (885 mg/m’)
STEL : 300 ppm

L : I(1)

STEL : -

STEL : -

STEL : 100 ppm (300 mg/m’)
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(2) BESA mUEE : u]=X(BEl; ACGIH, 2011)

=3 g= A2 zHF Al7] BEI
AW 2 MEK AAEr & 2 mg/L

8. &uE¢l

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

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

Cincinnati, 2010,

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

4)

5)

)

7)

loride, methyl ketone and other chemicals. The pulmonary and non-pulmonary effect. Int Arch Occup

Environ Health 63(7):503-507.

Mitran E, Callender T, Orha B.. Neurotoxicity associated with occupational exposure to acetone, methyl

ethyl ketone, and cyclohexanone, Environ Res 1997;73(1-2):181-8,

OSHA. 2009, Table Z-1 limits for air contaminants, Occupational Safety and Health Administration, Code

of Federal Regulations, 29 CFR 1910.1000 Subpart Z.

Dick RB, Krieg EF, Jr., Setzer J. Neurobehavioral effects from acute exposures to methyl isobutyl ketone

and methyl ethyl ketone, Fundam Appl Toxicol 1992;19(3):453-473,
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L e o]AXE AE (Methyl isobutyl ketone)

MIBK, ®<=(hexone), ©|A&FE wHWE FAE(isobutyl methyl ketone), ©]AEZZH  O}A|E(isopropyl
acetone), 4-W|E-2-HEF=(4-methyl-2-pentanone), 4-H & A E-2-H (4-methylpentan-2-one), 2-HEZ 2 o
gl A E(2-methylpropyl methyl ketone), 4-H|€-2-HEF-2(4-methyl-2-pentanone), MIK

CHy ©

. CAS No 108101 . BRI RAL CH,L0 )\/U\
H,C cH,
waje] ofx, A 9 A wagt She] GSe WA Uk wAjel exs

0.3~0.7 ppmo]t}”

2 X ZF 100.16 (1 ppm = 4,18 mg/m’)" - H| = 08017 200
= = ¥ s7C Z = H 1s8¢’

57 Y E 345 = 7| 9 15 mHg 5C)
o &t F 3T (A = 8| 1475 (ol %)
g8 &l = Eo xon, dFE, WA, g =29} Aelct”

Zx] : ®the Merk index, "ACGIH, °HSDB

AER, SR W YERASRA, Zelodw 2] 2D HE0] §ARA olm AFFu|w, v
goagel Az, FHALAUERAERCA A B& 4R, SUAl, Aot 5

4, F2 B B

AEA LG AAFeIA ] F7] FUB e} o] B JshH w3

A CHAL

(&)
(1]
EN

ol

G AT, A, 38R g5, AE 5

A 6% AE E4HTH 100 ppme] Hdo]iaR
HAEMIBK)S TF Alofl&E 2A17F s Zof 35

Y Fro =g wEdEAEdts @
MIBK= =& & 2-4A1ZF Abolof] @A A F71oks S HolX= PFeth MIBKY| 4417 F7]
3 5 R o] 90& vl AlolA AAZE "otk EM/F7], 715/57] ESASTE 2442t
903} 92602 HAT} 2o L340l &t Hielm 52 89 AUAES iAoz 247k Fot
7HHE &5 AlZ]HA] MIBK 10, 100, 200 mg/m’ % 9} 128]31 MIBK 200 mg/m*Q} &5l 150
> M

o -
mg/mre] BB B AA BF A, B W, & BKO| oj5ete ATYT =F Fof
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= SHA (5nmol/f ) ©]
HE&re 0HAE|QTH MIBK @508 T3S ujEct Z7<1t9
7Fskal 11 o) +=
27 dlof| A

z
BKO] 4w % WA &

o
i

=g ol A3 gaste] 2413k A Fof] iR

EN
W EF MBKO AALL 1.61 hirkg o] 3A17F o]t &) =Zof A
o

i

w=ZaFo] 10,04% o] Aok,

« A} - EEAFA 2 IAHER 4-hydroxy-4-methyl-2-pentanone X} 4-methyl-2-pentanone©] Tl

CulA : MIBKE Q17H0) U AW, wAlEel, AdEolent ujge] wAREY el 47
Az 3 QRS e R 3 AtolA H= FE MBK F 0.12%7F A¥ow wjd =LA,
AW F MBKE =39 £ A Ho|tt,

c 7] BEAFA 2 v E 662 o)),

AGES YAOR =B UM 100 ppmo] AT Gl A FEo| AT, 200 ppmol 1587}
S =
T

wEEY giogo] gigREe] w2 AFEAAL astArt.

A% FE7t 80~500 ppmQl oA 19 20~30& Ft 2AYEE 199 F 2/30140] &, 3,
AF54E TasHqh Ve Ao Aok, A&AE, FF, A T S Tasel sd &
A% FE7F 50~100 ppme 2 Holdl & 147 F 170] & AFFAAS TA5GAL, e 23
oF FEAAA S0l ALH A,

1) ZH=A

FTEAYA =g MIBKZF Zo] B RS Wl 7FoA] aniline hydroxylase A =9}
cytochrome P-4500] F7FHATE. 2 HE=7F 80~500 ppmel A 19 20-308 ¢t 2HdFH 19
W F AW gk u FAE aasad”

2) MBEA

AYPH e = 50 ppm MIBKO| &= AUAES WA RE AFYsHAE AASHAL, 2ot}
Hlaste] SAACR fogt 7)% Aste TREA gk 21Uk dRelA v kZoflA 21X

% AohE B AT Ee] geiet.

3) & L= HIY, 5

O,
AR 57} 80~500 ppmQl oA 1Y 20~30% B9t A AstE 199 F 32 o S T4
atacH?,

(3) &

IARC 2B, ACGIH A3
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FHH(- g5 2013) TWA : 50 ppm (205 mg/m’) STEL : 75 ppm (300 mg/m’)
u|=(TLV; ACGIH, 2011) TWA : 20 ppm (82 mg/m’) STEL : 75 ppm (307 mg/m’)
NEdAe 27 FRAGA AT AT doIA g 4l HES 4%
u]=H(PEL; OSHA, 2012) TWA : 100 ppm (410 mg/m’) STEL : -

u|=(REL; NIOSH, 2012) TWA : 50 ppm (205 mg/m’) STEL : 75 ppm (300 mg/m’)
SHASHOEL, 2012) TWA : - STEL : -

L 9)(DFG, 2012) MAK : 20 ppm (83 mg/m’) PL : -

& = (OEL; JSOH, 2012) TWA : 50 ppm (205 mg/m’) STEL : -

A E(ACL;, T =FA, 2012) TWA : 20 ppm STEL : -

AP (AEEAFR, 2011) TWA : 20 ppm (83 mg/mr’) STEL : -

*uropy MAEN TRAE, VT AR SO HEE LE7FHRIES HudRi
e ArE ZIAMEEQILICEH (%ACGIHE 2011E I HIZtEE= 20113 TS FOstELIct)

(2) B ZYEH

8.

=}

D
2)

3)

4)

5)

0)

7)

8)

9)

O/=(BEl; ACGIH, 2010) : Z9=£&5% At 4 3 MIBK : 1 mg/{
=(BAT; DFG, 1999) : A dEaS Nkt £W F MIBK © 3.5 mg/0

it

=
|:|—_’|—T'__

European Chemicals Bureau; UCLID Dataset, 4-Methylpentan-2-one (CAS # 108-10-1) p.72

Wigaeus-Hjelm E, Hagberg M, Iregren A, et al., Exposure to methyl isobutyl ketone: Toxicokinetics and
occurrence of irritative and CNS symptoms in man, Int Arch Occup Environ Health, 1960;62-19-26.
Granvil CP, Sharkawi M, Plaa GL. Metabolic fate of methyl n-butyl ketone, methyl isobutyl ketone and
their metabolites in mice, Toxicol Lett, 1994 Feb 15;70(3):263-7.

Wigaeus-Hjelm E, Hagberg M, Iregren A, et al., Exposure to methyl isobutyl ketone: Toxicokinetics and
occurrence of irritative and CNS symptoms in man, Int Arch Occup Environ Health, 1960;62-19-26,

Kawai T, Zhang ZW, Takeuchi A, Miyama Y, Sakamoto K, Higashikawa K, Tkeda M, Methyl isobutyl
ketone and methyl ethyl ketone in urine as biological markers of occupational exposure to these solvents
at low levels, Int Arch Occup Environ Health, 2003 Feb;76(1):17-23. Epub 2002 Sep 18,

DiVincenzo GD, Kaplan CJ, Dedinas J. Characterization of the metabolites of methyl n-butyl ketone,
methyl iso-butyl ketone, and methyl ethyl ketone in guinea pig serum and their clearance. Toxicol Appl
Pharmacol, 1976 Jun;36(3):511-22,

Silverman L, Schulte HF, First MW. Further studies on sensory response to certain industrial solvent
vapors, J Ind Hyg Toxicol. 1946;28:262-260,

Armeli G, Rinari F, Martorano G. Clinical and hematochemical examination in workers exposed to the
action of a ketone (MIBK) repeated after five years (in intalina). Lav Umano 1968;20:418-423,

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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S71%E-34 ]

| Wje S=elol= (Z2=uEl, Methyl chloride)

o}2 El(artic), == H|EH(chloromethane), X == =2 & W B (monochloromethane)

- CAS No 7487-3 - EXA Y A CHAC HyC —ClI
- EQF Il EAY Ao E ot WAjel g5Lek gho] ekt WAlQ] X+ 10 ppmo]t}.”
2 X ZF 5049 (1 ppm=2.06 mg/m’)" - Hl = 0.915920C)"
= = 3 9.7C° - #Z = ™ -23.7C760 mHg)'
=7 U E 247 = 7] 2 3800 torr (22C)"
ol 3 A - - E o5 A 8.1~17.2 (Vol %)
g of & Eof Ot xou, FIREXF oH =} Alrt’
=5 : “the Merk index, "ACGIH, °HSDB
3. UMH 3 B2
YA, AFE A, &A, sestEA] FUAIE, *E‘E'J% Az, 57 FAE& A7 J7HA, #E
TR A e A A Syrofoam™) I E2 0w Az, A LA, 5ok 5

o]
-methyl cysteine®| Zx¥ o]
. HHH 35_7] 23 Aoz =,
] AR e

Ary. WY Z=ako|=o

0) =
oF A&EY. A 1



2) 2=

AR A Aol A ZF FAdo] HAlE Q)

£

3) Hl=AAL7 |7
A At Aol A A B4 o] B ge”,

(3) A

D 7% =27%

S (1855 2013) TWA : 50 ppm (105 mg/m’) STEL : 100 ppm (205 mg/m®)
u|=(TLV; ACGIH, 2011) TWA : 50 ppm (105 mg/m’) STEL : 100 ppm (205 mg/m?)
71289 2A SFAFA N FE oA g A= 24

0] =H(PEL; OSHA, 2012) TWA : - STEL : 200 ppm

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

£ ASHOEL, 2012) TWA : - STEL : -

£ AU (DFG, 2012) MAK : 50 ppm (105 mg/m’) PL : -

2] E(OEL; JSOH, 2012) TWA : 50 ppm (105 mg/m’) STEL : -

AR(ACL; TA=EA], 2012)  TWA : - STEL : -

AH=A ] E AR 2011) TWA : 50 ppm (105 mg/m’) STEL : 75 ppm (160 mg/m®)

*oaery MAIEM OEZE V| 45 59 HE= LEV|EYRIEE ModiEu )
oE EHre ZAPEZQILICH (¥ACGIHE 2011 T T2tE= 2011 E T &mstiaL|ct)

(2) BESH mUEH : 2= 9

ille

8. &1E

rar

1) Mackie IJ. Methyl chloride intoxication, Med J Aust 1961;1:203,
2) USEPA; Chemical Hazard Information Profile: Chloromethane p.V-9 (1978) EPA-560/10-78-001
3) Nolan RJ, Rick DL, Landry TD, McCarty LP, Agin GL, Saunders JH. Pharmacokinetics of inhaled methyl

136 | ZERXHAZTL ALK H3E RefIxtE AZFol



4)

5)

06)
7)

8)

9)

chloride (CH3Cl) in male volunteers, Fundam Appl Toxicol, 1985 Apr;5(2):361-9,

Clayton, G, D. and F. E, Clayton (eds.). Patty's Industrial Hygiene and Toxicology: Volume 2A, 2B, 2C:
Toxicology. 3rd ed. New York: John Wiley Sons, 1981-1982., p. 3439

McNally WD, Eight cases of methyl chloride poisoning with three death, J Ind Hyg Toxicol,
1946;28:94-97

Fairhall LT, Industrial toxicology 2nd ed pp284-286. Hefner publishing company, New Yor (1969).

Hansen H, Weaver NK, Venable FS, Methyl chloride intoxication, Arch Ind Hyg Occup Med,
1953;8:328-334.

Torkelson TR, Rowe VK., Halogenated aliphatic hydrocarbons. In: Patty's industrial hygiene and
toxicology. 3rd ed Vol 2B, pp3436-3442.

Repko JD, Jones PD, Garcia LS et al,, Behavioral and neurological effect of methyl chloride.
DHEW(NIOSH) Pub No, 77-125,

10) Repko JD, Lasley SM. Behavioral, neurological, and toxic effect of methyl chloride: A review of the

literature, Crit Rev Toxicol, 1979;6(4):283-302.

11) Pavkov KL, Kerns WD, Chrisp CE et al., Major findings in a twenty-fourmonth inhalation toxicity study

of methyl chloride in mice and rats, Toxicologist. 1982;2:161.
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g gzezs

(1,1, 1-Ez|Z&Z 29, Methyl chloroform)

1,1,1-E8| &2 2 of|8k(1,1,1-trichloroethane), Y3}-E 8] Z 2 2 of EH(alpha-trichloroethane), WY ED| 2
Z | eHmethyltrichloromethane), HEZ 2 2 32 E(methylchloroform), E &2 2 2|9 | eK(trichloromethylmethane),
E 8] = =2 2 9|k (trichloroethane)

l
CAS No 71556 A TR CHCCL ““}'CHE
<l
2 U A A%t SRZAEF vt WARZE Us B0 EAY AA(HA 9] 2 120 ppm)
2 X} 2 133.40° H| & 1.3376 (20C)"
= = 3 -325C° 2 = F 71T’
=72 5 455 = 7] 2 124 mmHg 25C)°
o & = = gk st A B F 7%-16% (vol %)°
2 &l = Eof 27t 5=0h0.07 g/100 ml, 20C). OAlE, o2 HlAo= & 5=
7] Bt A, A7), D3 shebe 34 343 ASshu Bol tha Zuketh

¥
5
o)
<
@
=
>
o
0
X
o
>
(@)
(O]
T
T
(D)
&)
oy]

fjREo] HHA|, 24 DA 5o SA|2 AEEHT IRyl vinylidene chloride A% 34833 2]
FUEAR AgEh A A AAHOR 189 109 HEE Aol Lelsn glot 43U o
232 AL 9ol U] Wi oz Apgo] 4 AOR oAbH,

A2ZHA AME 34, 24 =X 3A, vinylidene chloride A% 34

* TR IHVIE S Sedet, URE SElME SRR S dofdth A}%ﬂ&i
£ B3 T £E2 30%0A 6007 =l Ao dHA Jed wEBsEet 7|7t et &
gl 35350 ppmo] 6AIZF k& T 59 ®H WY ZRIZELE0] 25071 HE E]oﬁ:]ﬁ

A, o, 7h &, 38, Hoji] WgIR2Ego] wAEG,
& 7o A microsomal P-4500] 2]} trichloroethanol & thAbE] 0" 4

_
[95]
o]

H
hu

A
=
40
A
>
[
r
7
:|OI:
re
Ral
nE
]
oY
0z
=2



Holl A A& " Trichloroethanol & trichloroacetic acid® AFstE| o] AW oA el

A o 3121415)
4=

< Hj A - F AdolA 97.0%9 FE HESREREES D)2 BER U7k, 0.5%= ol4tetetaE,
0.61.10 23802 020 ol 4] Lhebytey”

o WEZF7] 0 6% 9] ARl A 35-350 ppmo]| 6A|7F k=& A] AHH-E E3L trichloroethanold} trichloroacetic
acid ¥j& BH7]1% 27X70 76417 ol Ak

2 2%E 2 A3} EA|(chlorinated solvent) &A= 714 EAo] AL EXof &31x|4l 3
=7] W2l AFgEolA HaE AGSA Y eEo| whE ARl Hol HirE H

30,
&L

vy

AAA AA=2 Bd 3T A9} ARFe] BAulo g Apysl 4 g}t

A7 A= 500 ppmoll A LR 5= Qi o] pmol Al WAle] Aga EHpzolnt
ppmO] 2A1ZF eE3AAL 450 ppmof 4A1ZE 29 ke Al FEo] WA eIY AHAA 7]‘?_@‘0]

2,23

0
A 8}E] o] lowest-observed-adverse-effect level o]t no-observed-adverse-effect level®]| 7}7Fdch**

Kl
o
ft
fru
H
e
i)
rir
o
o
2
rir
jatad
rH

& HEAIA epinephrineo] gt e SR

2 971 8A19} upH A R 95 SR (defan® E I(redness) 212 (scaliness) S gt}
(2) W A7
1) =AY )|

ZIYotu] el HE o] &al 37HY <t - 308004 3417 F<t 1000-10,000 ppm =FE A] 7k} o)
of Welsty Wt veitn®, fEER2 x2S 5% 1000 ppmollA Fug 7k Alae] 7t
Q1 W7l wEE UG,

(3) &
HE 53 HFS FYS B Aol Wk wAE Ral g9t (ARC: 3, ACGIH: A4)
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7. = EI7|E

@)

% =@

(185 2013) TWA : 350 ppm(1,900 mg/m*)  STEL : 450 ppm(2,450 mg/m’)
u|=H(TLV; ACGIH, 2011) TWA @ 350 ppm(1,910 mg/m’)  STEL : 450 ppm(2,450 mg/m®)
7% ARY ZA: uHAREY Ade Hadsta, iR 9 R s a4 e
. TLVSTEL= A3F o= Ueid = Qe WA fde J48 st &

0] =H(PEL; OSHA, 2012) TWA : 350 ppm STEL : -

u]<H(REL; NIOSH, 2012) TWA : Ceiling(15+) : 300 ppm STEL : -

62 913HOEL, 2012) TWA : - STEL : -

= A(DFG, 2012) MAK : 200 ppm(1,100 mg/m’) PL : T (1)

& X (OFL; JSOH 2012) TWA : - STEL : -

AR (ACL;, TAY =54 2012) TWA : - STEL : -

A= AS B AR, 2011) TWA : 100 ppm (550 mg/m’) STEL : 200 ppm (1,100 mg/m’)

* %* M, MAEM DRZE V| HE 59 HdEsE L&V |EY2HEE gL ch
*OE EHES RANEZEQILICH ($ACGIHE 20113 I HIZt=C= 2011 I ZDstigLch)

(2) AEH mUE
— O|=XBEl; ACGIH, 2011)

8.

=t

1

2)

3)

4)

06)

7)

TLHEF(workweek) AHHEE T A FHT &
&

—Q-lNFLlJHlFIJFLlFLlF

_,d
w 3R

9] % trichloroethanol : 30 mg/{
2 (workweek) ZFIE£H & A3 =] z
L3 (workweek) TRR|H F 2 38t AW 9] trichloroacetic acid @ 10 mg/{
L opxet wd) Ao FH3H £7] 5 methyl chloroform : 40 ppm
U(BAT; 2012)
2 A o] 2HF g E 7104 9] methyl chloroform : 20 ppm

¥ 8T 111- ESI2R2R 1 550 ug/l
AlZF Al T 3750 HESRERAEE ¢ 20 ml/m’

= trichloroethanol : 1 mg/{

2
b
By
1o o &

=
]
T
4

2 &

ofN

©
1

1=
e

rar

=
S

Astrand, 1.; Kilbom, A.; Wahlberg, I.; et al.: Methyl Chloroform Exposure. I. Concentration in Alveolar
Air and Blood at Rest and During Exercise, Work Environ, Health 9:69-81 (1973).

Monster, A.C.; Boersmaa, G.; Steenweg, H.: Kinetics of 1,1,1-Trichloroethane in Volunteers. Influence of
Exposure Concentration and Work Load. Int. Arch. Occup. Environ. Health 42:293-301 (1979).

Nolan, R.J.; Freshour, N.L; Rick, D.L.; et al.: Kinetics and Metabolism of Inhaled Methyl Chloroform
(1,1,1- Trichloroethane) in Male Volunteers, Fundam, Appl. Toxicol, 4:654-662 (1984).

Jones, R.D.; Winter, D.P.: Two Case Reports of Deaths on Industrial Premises Attributed to
1,1,1-Trichloroethane, Arch, Environ, Health 38:59-61 (1983).

Kleinfeld, M.; Feiner, B.: Health Hazards Associated with Work in Confined Spaces. J. Occup. Med.,
8:358-364 (19006).

Stahl, CJ.; Fatteh, A V.; Dominguez, A.M.: Trichloroethane Poisoning, Observations on the Pathology and
Toxicology in Six Fatal Cases. J. Forensic Sci. 14:393-397 (1969).

Caplan, Y.H.; Backer, R.C.; Whitaker, J.Q.: 1,1,1-Trichloroethane., Report of a Fatal Intoxication. Clin,
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Toxicol, 9:69-74 (1976).
8) Bonventre, J.; Brennan, O.; Jason, D.; et al: Two Deaths Following Accidental Inhalation of
Dichloromethane and 1,1,1-Trichloroethane, J. Anal, Toxicol, 1:158-160 (1977).

9) Pelkonen, O.; Vainio, H.: Spectral Interactions of a Series of Chlorinated Hydrocarbons with Cytochrome
P-450 of Liver Microsomes from Variously-Treated Rats. FEBS Lett. 51:11-14 (1975).

10) Cox, P.J.; King, LJ.; Parke, D.V.: The Binding of Trichlorofluoromethane and Other Haloalkanes to
Cytochrome P-450 Under Aerobic and Anaerobic Conditions, Xenobiotica 6:363-375 (1976).

11) Hake, C.L; Waggoner, T.B.; Robertson, D.N.; Rowe, V.K.: The Metabolism of 1,1,1-Trichloroethane by
the Rat, Arch, Environ. Health 1:101-105 (1960).

12) Eben, A.; Kimmerle, G.: Metabolism, Excretion and Toxicology of Methyl Chloroform in Acute and
Subacute Exposed Rats., Arch. Toxikol, 31:233-242 (1974).

13) U.S. Environmental Protection Agency: Health Assessment Document for 1,1,1-Trichloroethane (Methyl
Chloroform), EPA-600/8-82-003F; NTIS Pub, No, PB-84-183-565. 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
lodine, In: Patty's Industrial Hygiene and Toxicology, 3rd Rev. ed., Vol. 2B, Toxicology, pp. 3502-3510,
G.D. Clayton and F.E. Clayton, Eds. John Wiley & Sons, New York (1981).

22) Gamberale, F.; Hultengren, M.: Methyl Chloroform Exposure. II. Psychophysiological Functions. Work
Environ, Health 10:82-92 (1973).

23) Salvini, M.; Binasch, S.; Riva, M.: Evaluation of the Psychophysiological Functions in Humans Exposed
to the "Threshold Limit Value" of 1,1,1-Trichloroethane, Br, J. Ind. Med, 28:286-292 (1971).

24) Torkelson, T.R.; Oyen, F.; McCollister, D.D.; Rowe, V.K.: Toxicity of 1,1,1-Trichloroethane as Determined
on Laboratory Animals and Human Subjects. Am, Ind. Hyg. Assoc. J. 19:353-362 (1958).

25) Rowe, V.K.; Wujkowski, T.; Wolf, M.A.; et al.: Toxicity of a Solvent Mixture of 1,1,1-Trichloroethane
and Tetrachloroethylene as Determined by Experiments on Laboratory Animals and Human Subjects. Am.
Ind, Hyg. Assoc, J. 24:541-554 (1963).

26) U.S. National Cancer Institute: Bioassay of 1,1,1- Trichlorethane for Possible Carcinogenicity, NCI
Technical Report Series No, 3, DHEW (NIH) Pub, No, 77-803; NTIS Pub, No, PB-265-082, U.S. National
Technical Information Service, Springfield, VA (1977).

27) Quast, J.F.; Calhoun, L.L.; Frauson, L.E.: 1,1,1- Trichloroethane Formulation: A Chronic Inhalation Toxicity
and Oncogenicity Study in Fischer 344 Rats and B6C3F1 Mice, Fund, Appl. Toxicol, 11:611-625 (1988),
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2718236
| #l A (Benzene) ]

HlZ(benzol), Alo|ZFZINALE 2] ell(cyclohexatriene), WlZ(benzole), H(phene), 3] &< (pyrobenzol),
g 2HlZ(pyrobenzole), BtA Q2 %U(carbon oil), ZEFE U3ZENcoal tar naphtha), #H'd <3Hphenyl
hydride), #1& @ (benzolene), 424:9] ¥]7H2 -3l (bicarburet of hydrogen), A%k WhZeh(coal naphtha), &
E] Hl&(motor benzol), oF=dl(annulene), Y| YZER(mineral naphtha)

L CAS No 71432 L BN TR G 0
@0k gl Ly i:*jﬂli g2 ii%*ﬁ:% = AAEA, FrANCTEFS HAD7E ok A 2
o1 7] 12 mg/0)
2 Xt =¥ 7812(1ppm=3.25mg/m’:20C) - H| & 0.879C
= = ™ 55T -2 = A 80.1T
=795 277 = 7] € 75mmHg (207C)
ol st A -1t (dE e Z &S A BT F 14%7.1% (vol %)
M et A £ at 25T and 760 torr: 1 ppm=3,26 mg/m’; 1 mg/m’=0.31 ppm
2 & X 0.06g/100ml, (&, 20C)
- 7| Ef °l§W°l 7%} ”X‘Olﬁ}. 2ol= AY =4 gor, f718AY 7I5dd= & ==t

£X : “the Merk index, "ACGIH, “HSDB

2 27 ﬂi%sﬂ FAAFE, WU Bt BUAE, QuEA, F2A), WAL AAA, L3

1) HIAAY : 2eA 1 CAOIERE U T2 §7] sstEe] SRl WR, ¥4 X
B QAL 1R, Slok, 5o, i, EolR, e, AISHE, ot §3, Ak 5

SHAR ohet *‘”Xﬂﬁ Xﬂi%ﬂ l

2 FRITBY 1 2 I, AUE, 1R, A, HHAY Sold HHEY S B8
(maintenance), A&, AB325E, YFe&E FAHNA IE o] o] Ay
5. &4 ¥ A}
< EZ5 0 BEY), 28], RS B3 5t ElE B maA 58



o A} ¢ FE A} 7| 7ol 97| A #Hl& (hydroxybenzene), Z}E|E(1,2-dihydroxybenzene), T
+ #As (1 4-dihydroxybenzene) 2 AFSIEITE, #&-2 inorganic sulfate®} AEs}o] phenylsulfate7} &

AT, ThE ASE ol AusA erorh T2 ARL slEEo] o AH8kEo] hydwoxyhydroquino
(1,2 4-trihydroxybenzene) & |74}, ©]8}E| o] cis, cis- or trans, trans-muconic acids 7} E+&= Z, 1811
H=31} glucuronic acid7} A§SEe] glucuronides”} E| AU cysteine} ZA§F5}o]  2-phenylmercapturic
acid7} ¥ A Sol,
oA HE HAEES Ao waEny

E

B2 AR oA o] vl oF 2417k ole,

d

1) AZA: HIT 37 B Sl o8 we el wa 17
} 01 T ) ﬁﬁ7

o
4) M AW AEA W, SEUA T93 g AR HEA fRERE xgo] A A
S
=
5) JIEk B4 HAH AFort, ABE B LS O P4, T, AR SAS A3 3

(2) THd A

o

1) =&7|A|

O W8T 74, APEFH N7 Az wH &S 279 ozte] 3 F7v}
UTHE Zolo] 9] HAE YElls AAS Btk AE, WEdy, davgo] Zhzb o 1t
2% 4 qlon, W3 S (pancytopenia)of] Z4=2| AH(bone marrow) 7} FREEH B
H1&d (Aplastic anemia)o] AT AAYEFAT H1E2 THAFA WA S50 - ARQlo|T

@ WYY, A Z4E 9 JduE - Ao WA =EHo] wEWe dozd o

o] JHIAE HoF= dEo] tha WSt

=T
1920 o] AFOo 8 Hig o]¢ ‘%ﬂxﬂﬂr ELA=
ot WEY $3PS mE 9 (Yl of ®ls] suf wW)e] o 7HssHAIRE F== myeloid,
myelomonocytic®] 1L chronic typef= 9}2 FEE= acute typef|t}, FHL-ETFo] TV wWE
WaEyo] ERSAITUIGMY Z7He et FUSTAS Lrehith 2 40 ppmyearo| S =
ZEHAIGMRIE 2A 2745 kot do ppyearol BIAL svro] 322614 66570
pres 1 A% S710H: A0l MU WA A3t AL U W}L Stk
o] WAyE 9igol v Lkl g o
bystolch). e Aol o9 WEgo
318 ofytt. ¢F WAZMAS k=E7|7E
4 08|04 HaL 49.61). iAol o5k W

4 AR deDs HPE*] AAI3h
Hoh Fe SE gov s 159 ool
3 =

57184 =5 o, 715

1 T

m]I

rr

@
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AAAQ W Fol Fast a4z Ag3irt wWizle v &2 iy Z4F(OMR 409 ¢
°]Z12 19879 OSHA PEL/TWAS 10 ppmOA 1 ppmo2 S3= A7} H), uE= SPA]
Xt

(3) A

S -& =55, 2016) TWA : 0.5 ppm STEL : 2.5 ppm
0] =X(TLV; ACGIH, 2011) TWA : 0.5 ppm STEL : -
N1zaAel 24 - wEy W] S HasT » k2

u|=(PEL; OSHA, 2012) TWA : 10 ppm STEL : -

Ceiling : 25 ppm STEL : -

0] =H(REL; NIOSH, 2012) TWA : 0.1 ppm STEL : 1 ppm
S A3HOEL, 2012) TWA : - STEL : -

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

A X (OEL; jSOH 2012) TWA : - STEL : -
UE(ACL;, T =54, 2012) TWA : 1 ppm STEL : -
A= A}ﬁ]i X 2011) TWA : - STEL : -
*HIORA MAIEN mEZERE |z 2 So| MEL LEJ|EXN2|BE A odiEiLct

*

O 1T —_
*OE HEe ZAMEZEQILICEH (XACGIH= 2011 oF m2tE = 2011E Te RE0sHSL|C)H)

(2) AESHA mUEE : u|=HBE; ACGIH, 2011)

=X 5t=2 A= JF Al7] BEI
2% tt - Muconic acid AdTR & 500 ug/g creatinine
2W = S - phenylmercaptoic aci AAEE & 25 ug/g creatinine

8. &m

o
—

HO

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 2A, 2B, 2C, 2D,
2E, 2F: Toxicology. 4th ed. New York, NY: John Wiley & Sons Inc., 1993-1994., p. 1320

3) Zenz, C., O.B. Dickerson, E.P. Horvath, Occupational Medicine, 3rd ed. St. Louis, MO., 1994, p. 146

4) Hardman, J.G., L.E. Limbird, P.B, Molinoff, R, W, Ruddon, A.G, Goodman (eds.). Goodman and Gilman's
The Pharmacological Basis of Therapeutics. 9th ed. New York, NY: McGraw-Hill, 1996., p. 1683

5) Clayton, G.D., F.E. Clayton (eds.) Patty's Industrial Hygiene and Toxicology, Volumes 2A, 2B, 2C, 2D,
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2E, 2F: Toxicology. 4th ed. New York, NY: John Wiley & Sons Inc., 1993-1994., p. 1308

6) Grant, W.M, Toxicology of the Eye. 3rd ed. Springfield, IL: Charles C. Thomas Publisher, 1986., p. 140

7) Snyder R, Lee EW, Kocsis JJ, Witmer CM. Bone marrow depressant and leukemogenic actions of
benzene, Life Sci 1977;15;21(12):1709-21,

8) Vigliani EC, Forni A,. Benzene and leukemia., Environ Res. 1976;11(1):122-7.

9) Mehlman MA, ed; Adv Mod Environ Toxicol Vol IV: Carcinogenicity and Toxicity of Benzene p.52 (1983)

10) Finkelstein mm, Leukemia after exposure to benzene: temporal trends and implications for standards,
Am J Ind Med 2000;38(1):1-7

11) Miligi L, Costantini AS, Benvenuti A, Kriebel D, Bolejack V, Tumino R, Ramazzotti V, Rodella S,
Stagnaro E, Crosignani P, Amadori D, Mirabelli D, Sommani L, Belletti I, Troschel L, Romeo L, Miceli

G, Tozzi GA, Mendico I, Vineis P. Occupational exposure to solvents and the risk of lymphomas.
Epidemiology. 2006 ;17(5):552-561,
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9718837
| WA} 1 4 (Benzidine and its salts) ]

1. 2o

1,1'-vfo]#d-4 4'-t}o]o}ql((1,1'-biphenyl)-4 4'-diamine), p,p-HFo]oFd §(p,p-bianiline), 44-Hfojobd &
(4 ,4'-bianiline), 44'-v}o]H|d t]o}ql(4,4-biphenyldiamine), c.i, ©}%& tho|o}x AE 112(ci. azoic diazo
component 112), p,p-tho|olu] o] H|d (p,p-diaminobiphenyl), p-tho]ola] =] 3| (p-diaminodiphenyl),
4 4'-thololu] 1= T] H| 4 (4,4'-diaminodiphenyl), 4,4'-t}o] ]| d &l t] o} 71 (4 4'-diphenylenediamine)

2. 22| Bpers M3

- CAS No 92875 - BEXA R TEAL CpHN, '5"—@—@—"!

DF ol HAf A =2 ofFt Fo Mol A uher. 37 Hlof os Ao] o Foli*

2 Xt 2k 18423 - H = 1.25 20T)

= = A 1151200" B =A™ 4004020C°

Z7 Y E 636 -5 7 Y-

ol 3F H QIS louh dEAA| o - E o ot Al -

E o £ 1 ¢/2500 ml cold water, 1 g/107 m{ boiling water, 1 g/5 m{ boiling alchol, 1 g/50 m{ ethera
Zx : °the Merk index, "ACGIH, *HSDB

MADE GRo] FAol AgEL ALEMoln], Aol b, TRASA|, SetrEA R, Q4G
S50 GAl BABFo)A Ye] AgE YO, HTo Abgo z

40 FAE 91T FAAE, AQBE, URE, 97 5 45T

A8 g Fol A AT R AgE T gtk

A
- SE MAAE DRASA. ARG AP AX, S5 o Bast $2 A4 B

¢ B2 2 B wE Baw izgq_l)

o AL - XL gAIEASHE &8 HE-A Q= Z7FAMAME(intermediates) 3 AJ3o] DNAQ} F
SATONA addua)® T, MAY tiafel BT 2H SRS Nacetylation, Noxidation,
and N-glucuronidation®|w] FXF Sol4da HQIth o|Z& 7] Hol& of WAy gt #=o]

3)
ATt
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o HjAd MR AR ZERAA 4-6%+ free benzidine 2.2 2-5%+= monoacetylbenzidine 2.2, 5-10%
+= diacetylbenzidine ©. 2, U™ X]+= 3-hydroxy benzidine< E?‘:}fﬂ conjugates FE|Z AHE F3|
HHMQEF*) AHEEA E7F Y BEo] = A= 3} L o, 5 wjAd ARE= AT o)
At WEE 8ol tiHoR e 7u7F AHoR Yol 5007t Aoz HjAE .

« W] THoll A sAIREel AA 1 mg/kg RIAIH S X*"?‘ig o 8% ¥H7]= 3009, WiAY

G AR S| W7 3412 ol ek

[

6. EX Z7|8 AL
(1) 4 A%

FHOR 04, TE Fo| uSolzel A4 Fabol uehd 4tk AT} gaom

[e]
=&}
: sjedo] WA 4+ k. TEE wEold vERIZANAZS fU 5 Uy,

-

dbe ofx

ox

ol
]I.}Ju 0_>L

(2 Wy AFIF

1) Hi=Z7[Al: Z7142 =g Aol &¥loA] Sk, S, GSAEZ 5o S7PF AT AR Y

gpiba gk,

2) HAZON: L2l W o= Aujg AoR dujx] o, A F HAY AFE Ho|X]
o]-oh;]})
15 AX .

(3) A

Ado] BEgekS gttt 95k AV SRSt 22 AtolA §, AA, S:AAA, T
7, 5 AR, 2 ', 2R, % T e AN E U el SRt dAtEel Ak ¢
ZHp oA g om waggto] Whsl I, AR FolAE 7ho] s, (aRC ;1 (%
), ACGIH : Al)
7. =EI|E
) 715 ==71&

S (-85 2013) TWA : - STEL : -

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

71E AR ZA: g o t = =

Qo] ol "hobyg EA R (ACGIH 1A) Q1A% st ==
o= & Y1t
5

I BE 53 Soe A SA4S ke 8 & A2Y; Skin notation
is recommended,

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

0] =1(REL; NIOSH, 2012) TWA : - STEL : -

£ ASHOEL, 2012) TWA : - STEL : -

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

o] (OEL; JSOH, 2012) OFEL : - STEL : -

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

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

T RE s ZMEEYLCE (RACGIHE 2011E T EItE= 2011E IHE FHustAELICE)
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A=
Aol WY FE7E 0,010 wg/m’ A= HEFE Aol TESHA mEF Aok Botof 3

8. &§uzEd

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 1J, 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—3€}dql (1,3—Butadiene)

1,3-5-Elt] ell(1 3-butadiene), BFo]H] 9 (bivinyl), B}-o]of| €l Hl(biethylene), 1]E< @l (pyrrolylene), H]'d o &
&l (vinylethylene), T H]d (divinyl), $-€}-1,3-t]dll(buta-1,3-diene), &u}, Zrup-Held] ¢ll(alpha, gamma-
butadiene), ©f|2] Edl(erythrene), W& <l (methylallene), F-E}t] 2l (butadiene)

- CAS No 106990 - ST Y TR CH Hzc:/_CHZ
- EQF QWA A pAE oRzF Wk WAIZE ' HAIIA] 1 - 1.6 ppm (recognition)”

2 Xt 2 5409 . H] = 0.65 (64, liquid)’
= = ® 1089C” - # £ ® 457760 mHy)'

=7 YU 5 187 (ir = 1 - & 7] ¢ 2,110 mHg 25C)°

of B M -1044T L= g a7 lower, .2%;‘ hupper, 11.5% by

volume in air
A S A 4 1 ppm =221 mg/m’ ; 1 mg/m’ = 0.45 ppm (25°C, 760 mnHg)"
2 df = 7Y Bo] 5x ¢ron], I ofH =, WAl oty E %3

- 71 EF ujg QIEPJo] Fretal, RS FAStER 37 FolA FH 7hsAde] ot Akt
AsHA| e FEskd Eol v HEsi, 5 9 5 da YJE5ehd HEA F ﬁ}fﬁ”% K
Aottt A4 Al daksieb4o) shAabvkAs e [R=mTkAT) WAl

Z : “the Merk index, "ACGIH, “HSDB

aj
=

3. &Y

[0

0l0

=

e # (Butylene)of| Al A4t AL Zf-(light oi)ur W ER(naphtha) @] Ew E 28l (catalytic cracking)
2 vrErh 3 D B2AOA M 2.5 %‘j’o]:xﬂoll:]'l)~
—8C : FAILF(SBR, NBR 5)9] 98, ABS 4], YU R0 AR AR

1) FSAEE: 13- 7]l Az, FAJILFSBR, BR) T FA(ABS) A3, AHH SolA

vﬂ.j_

=]

2) FRFSSE: 13 —‘%E}El?l Az, s e A Al2sd, ArdolA olddl Alxs
g, Brolo] A= Al AREeEe] &9 o, o=, A9, 7 v 54 3 T
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FUT W2E Bo) AYHoR wIAL,
T 0 37 % 130,000 ppmo]| 2A|7F =E¥ HEO|A perirenal fat (152 mg%) ] H=7F 7MY =
ok, 7b, W, MR, AVl BIA G651 g etk
A+ HARA Q] butadiene epoxide, diepoxide® W2FE| 1L, TFA] 3-butene-
1,2-diol ¥} 3,4-epoxy-1,2-butanediolo] HJATp7} XFH o2 AbotE|o] ojqtatetart "o AR
Zof| BFAE= epoxidel= GHEA], Wl T w0l ot
« HjA 9w FollA FE 4aW, 37 F B2 AAYL, ¥E 210 Agkolty

Bk

¢

u)
~
>,
iz
o
o
=
rlo
T .
olo
o,
o
r

6. BN F7|Y 2L

e Hohe AT ofF IEol Al FEo] upHEu] ARIAE 2 2hgo] uehd 4 itk
2 A Aok gol, =LA E AT F4o] tekith Azt vRo] go

(2) T BT

JAIZE HEE 200, 1000, 8000 ppm ©of LAl 6UHE 15U7HA] dFF 6A17F &3, 1000, 8000
ppm =ZoA A F77F AASA A=Ak 8000 ppm Etol A ZHAF B ARFYEO] FUtSH
AL, ol LA o]zt Zrastrh mE oA minor defects7} Z7FsHATE

(3) &

WA A O 2 Sprague-Dawley AEE TAFCF 1000, 8000 ppm F=of 35 6A|7F F 59, & 2W7k
% AJZl Z3} uterine sarcoma, pancreatic exocrine adenoma (males at 8000 ppm), mammary gland
adenomas & carcinomas (females), Leydig cell tumor(male), thyroid follicular cell adenomas(females at
8000 ppm), Zymbal gland tumors BFAJo] Z7}EFAT}. upeAE 625, 20, 62.5, 200, 6250 ppmo| B}
6A17F, F5UM 2A7F 1w ES, 625 ppmel A PZA MAWOZ Qg Aol GojsA ZAreit
200 ppm 0|3} A 1A}, #, forestomach, Harderian gland, -G-41, WA, 7Fo|A] AlRJEo] drxistg ),

13butadiene =% 222 FTEA Hx 9 2H7|A AP 2712 H 9 Il(non significant)” AYAF
oA 287]A o 9 2712 B THnon significant)'”.  Nested case control study o A% HEl]
ol 58 DA MUY S} AP S AT DA V1o ¢ He
3 ofe AT ga ERAEML wE fosll wgtou}, dgHow Ux 0 He) xA7|A
oFo] FFEAMYIH|E 8051 = L}E}”E} (lymphosarcoma, reticulosarcoma Z7P'". (IARC : 1(53@
714 , ACGIH : A2)
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7. = EI7|E

1) 71$=E71%

St (& =55 2013) TWA : 2 ppm (4.4 mg/m’) STEL : 10 ppm (22 mg/m’)
u|=-(TLV; ACGIH, 2011) TWA : 2 ppm (4.4 mg/m’) STEL : -

1EaA e 27 Aot TR Aasisy] e A

u]=(PEL; OSHA, 2012) TWA : 1 ppm STEL : 5 ppm

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

£ ASHOEL, 2012) TWA : - STEL : -

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

QX (OEL; JSOH, 2012) OEL : - STEL : -

YE(ACL;, TAE=FA4, 2012) TWA : - STEL : -
AA= A EAE 2011) TWA : 1 ppm (2.2 mg/m’) STEL : -

gierd, MAIEN T|EZE T A 59 HEE L&V |EYE|HE FudtgLct
oE EHre ZAPEZQILICH ($¥ACGIHE 2011 T HI2tE= 2011 E W &mstiaL|ct)

*

(2) AESH YEF : u|=HBEL ACGIH, 2010)

== 75 Az ZHF A7 BEI
1,2-Dihydroxy-4-(N-acetylcysteinyl)-butane in urine AAEr & 2.5 mg/Q

Mixture of N-1- and N-2-(hydroxybutenyl)valine

F=Al(not critical 2.5 pmol/g Hb
hemoglobin (Hb) adducts in blood Al (not critical) pmol/g

8. F1F

rar

1) Kirk RA, Othmer DF. Butadiene. In: Encyclopedia of chemical technology, 3rd ed., Vol. 4, pp. 313-337.
Wiley-Interscience, New York (1978).

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

3) USEPA; Health Assessment Document: 1,3-Butadiene p.29 (1985) EPA-600/8-85-004A

4) TARC, Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man, Vol 100F (2012). A
review of human carcinogens: chemical agents and related occupations: 1,3-butadiene, pp.115-123,

5) Bond JA, Dahl AR, Henderson RF et al. Species differences in the distribution of inhaled butadiene in
tissues, Am Ind Hyg Assoc ] 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 13-butadiene in B6C3F1 mice (inhalation studies).
technical report series No. 288; DHHS(NIH) Pub, No, 84-2544. NTP, Research Triangle Park, NC. 1984,

9) Lemen RA, Meinhardt TJ, Crandall MS et al. Environmental epidemiologic investigations in the
styrene-butadiene rubber production industry, Environ Health Perspect 1990;86:103-6.

10) Matanoski GM, Santos-Burgoa C, Schwartz L, Mortality of a cohort of workers in the styrene-butadiene
polymer manufacturing industry 1943-1982, Environ Health Perspect 1990:86:107-17.

11) Divine BJ. An update on mortality among workers at a 1,3-butadiene facilitiy-preliminary results. Environ
Health Perspect 1990;86:119-28.
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2-REAEE (Ed & 2=Hd oEHE,
Beldz4H  9-Butoxyethanol, EGBE)

—

. 320

HE 2A]E(butyl oxitol), oEd ZFE]Z EW=HE of g Z(ethylene glycol monobutyl ether), 2-F-EA]
]%%(2 butoxyethanol), H|ER-5-EA] o €& (beta-butoxyethanol), H& 28] Z(butyl glycol), o2 =g
g of|g| Z(ethylene glycol butyl ether), Oﬂ‘:"iq 2= n-HE o8| Z(ethylene glycol n-butyl ether),
—;Lﬂg— HE o Z(glycol butyl ether), Z Z-HE o Z(glycol monobutyl ether), R=-HE Z
2]Z ofH| 2(monobutyl glycol ether), —,TE‘ Ri-og2 28 Z(butyl monoether glycol), o|Ed S =
Hin-HE og Z(ethylene glycol mono-n-butyl ether)

2

m}u

- CAS No 111-762 o BRI O IRAlL CHOCH,CHOH O™ ™
| 2ol o] oz FEee o= WAIZE L, AL 01 ppm ol

3 A & 1 ppm = 4.83 mg/m’ ; 1 mg/m’ = 0,207 ppm (25°C, 760 mmHg)"
ol = Fof m=rh gjFEe R 8AE & m=T}
®the Merk index, ACGIH, °HSDB

2 X 2ZF 11817° H| = 0.9012 200C)°
= = ™ ¢ 2 = H 171-172¢
=7 a5 41 (3 - 3 71 ¢ 076 mmHg(20T)
_ 1.1%, 1 5 10.1%, , b
Col 3 A oCt (UHAE) =g gt Ve T UPPER DY
volume in air
|
=
o
’S

TAE E7 AR, HoE AZF, QAE, AAZAH

2) ZRATTY : URuE AYA ARG WF U =R, G4 WA, AAE AxAY P
2 oBEs 243, ARG HE Axdo], A AUFH §

_
(V)]
[\S]

u
Hu
el

(]

>

4o

bl

o
>

w
i

40

:|O|:
ro
>
E
N

o

0zt
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Fursteh oA % Sol4g kY B

AP §8o| Wt wehy AR 5

(e}
* °j4 : 2-butoxyacetic acid= FR3F AW == A 0|t}

« BH7]  S4EH 2-butoxyethanol @ 1 HYALHI S-S wEA] A AT}

Qlzte] APFERCH W Hopsieh, 3499) AUAHE thPOR 100, 200 ppmol 8T e EPL ]
=, ol g Aol YT, THAL RE F oY FEL

[e]

=

wle ol 4w UertAl sk,

S5 E4sh skt QIzkolAl A 3% wEe] ASo|E 8% 2buosyacetc adde] $E7} 0,37
mmol (for neat 2-butoxyethanol), 1,27 mmol (for 40% aqueous solution of 2-butoxyethanol)< @A &k
t}. oly3t dF = AR HEoA slight prehemolytic effectsE WEFW &= 8 mmol Erbe &R
oY 2407F 59t neat 2butoxyethanolol &71EHS @7k W, &rfEte] BE g4, IaFd FE

FHE QAT AT ZAFS S ASIA S ookt m HE AA}F (24 hours/application period) S

Kol
- qul
& o, mi grEe Holx| gk

0] s A FHE AE 90 mg/kg/dayS 13 F7F AT FoIF

o

filo
=
el
-4
1o
oo
gk
)
2
ol
o
b
ox
)

AA REOA Al A/ AFHSFAEFTY FostA o2 S7F AT #A mhe-2o
A kel EEsE S7PF AL, FA vh-Lol A A 9 (forestomach) HFAE fFFE FFY ST
il

T gy AFFE@EARD e AgtE A7 A

7. = EI7|E

1) 7% =&71%

(18T H | 2013) TWA : 20 ppm (97 mg/m®) STEL : -
0] =L(TLV; ACGIH, 2011) TWA : 20 ppm (97 mg/nr’) STEL : -
71% AAY A AYA =EoA A 5542 FAsketr] 98 AT

okl i == AU oAM= ZtA HE1Y 8 dod wE FES ol F5H

A k.
u]=H(PEL; OSHA, 2012) TWA : 50 ppm (240 mg/m’) STEL : -
0| =1(REL; NIOSH, 2012) TWA : 5 ppm (24 mg/m?) STEL : -
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A ATHOEL, 2012) TWA : 20 ppm (98 mg/m’) STEL : 50 ppm (246 mg/m’)
= A(DFG, 2012) MAK : 5 ppm (24 mg/nr’) PL : -

& = (OEL; JSOH, 2012) OFL : - STEL : -

AH(ACL; SAY =54, 2012) TWA :© - STEL : -
AHA= A EAE 2011) TWA : 20 ppm (98 mg/m’) STEL : 50 ppm (250 mg/m’)

tEYY dAEY TR Ve g SO YEE SEVIEERIEE FHiEU o)

- O

T RE s ZMEEYLCE (RACGIHE 2011E T EItE= 2011E e HUstRELICE)

(2)

L —1

B mUH

A¥ % dAREEL 2buosyacetic acd S-S B@ BUEY WES Amstn glout oby Ags
CRIEIES

8. 1E

1)

2)

3)

4)

5)

06)

7)

8)

9)

154

rar

Bartnik FG, Reddy AK, Klecak G, et al. Percutaneous absorption, metabolism, and hemolytic activity on
nbutoxyethanol, Fundam Appl Toxicol 1987;8:59-70.

Johanson G, Kronborg H, Naslund PH, Nordqvist MB, Toxicokinetics of inhaled 2-butoxyethanol (ethylene
glycol monobutyl ether) in man, Scand ] Work Environ Health 1986;12:594-602.

Ghanayem BI, Burka LT, Matthews HB, Metabolic basis of ethylene glycol monobutyl ether
(2-butoxyethanol) toxicity: role of alcohol and aldehyde dehydrogenases, ] Pharmacol Exp Ther 1987,
242:222-31,

Uddenmm, Patton CS. Hemolysis and deformability of erythrocytes exposed to butoxyacetic acid, a
metabolite of 2-butoxyethanol. I. Sensitivity in rats and resistance in normal humans, J Appl Toxicol
1994; 14:91-6,

Uddenmm. Hemolysis and deformability of erythrocytes exposed to 2-butoxyacetic acid, a metabolite of
2-butoxyethanol. II. Resistance in red blood cells from humans with potential susceptibility. J Appl
Toxicol 1997;14:97-102.

Carpenter CP, Pozzani UC, Weil CS, et al. The toxicity of butyl cellosolve solvent. AMA Arch Ind Health
1956;14:114-31,

Johanson G, Boman A, Dynesius B. Percutaneous absorption of 2-butoxyethanol in man. Scand J Work
Environ Health 1988;14:101-9.

Cosmetic Ingredient Review Panel, Cosmetic, Toiletry, and Fragrance Association: Final report on the
safety assessment of butoxyethanol. ] Am Coll Toxicol 15:462-526 (1996).

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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£7131¢E-40

2-REA oA Ho|E(EH S TF e ofHE
olAE| o] E, 2—Butoxyethanolacetate)

2-EEX oY oA EAM2-butoxyethyl acetate), ZE]E HE=HE oH 2 Oo}A|EAkglycol monobutyl
ether acetate), HE AlZ<£&£H OlM|EAkbutyl cellosolve acetate), 2-F-EA] ofeh-2 oA EAH2-butoxy
ethanol acetate), HE8 ZEZ|Z O EAKbutyl glycol acetate), OFA|E Al 2-EEX|E o AE(acetic
acid, 2-butoxyethyl ester), 2-F-EAJoEFL oA EAN2-butoxyethanol acetate), F-EA|oE oA EAL
(butoxyethyl acetate)

2. B2 3318 M

- CAS No 112-07-2 - BEXAI D IRAL CgHL605 y\/\/\/\
- B el ale) Telako] thi A, WANSA] 0.1 ppnt
2 x o2 1602 - H] = 094 (250)
= = & ®3sc -2 = H o1922¢’
S 7] Y = 55 (F7]=D - & 7] ¢ 0.375 mmHg (2000)
O B M ITHAEIOT R - ® g gt T 08P R A5 by volue
m air

B A 4 1 ppm =655 mg/m ; 1 mg/m’ = 0.153 ppm (25C, 760 mmHg)"
s &= wEeiel f7]8A 55 Eoll thet 83k : 1.5% by weight

<71 EBb AR ASbelAe Hdsid, 4, 3, Anka 9 7)E J3dE gsfiof sh, ARShA| 9}
e A= T, AaA] B ARSHEo| U2t

Z : “the Merk index, "ACGIH, “HSDB

00 rE

3. wael o 8%

fi L

27, ol ZA] 4%, el

Ggo| §34, elE, 4=

. FE LEEIE 33

m&

1) FBAYE - YERLSR A Fish AR 71 Az AU, AL BB K34 A8
A, 9= 9 e Az
2533 - oﬂ%aﬂ AT mend RS oMENH dAdEs S 3, 84 9 §

A2 A4-5)

D

ol
OH
O_|_,

5. &4 U AL
= . 5 . = = = 1
cES AT R FY B R 45 Bo) wdEry
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c AL s AT Eolo] gIEES 2butoxyethanol®  HAFETY. 0] AL alcohol  dehydrogenaseL}
aldehyde dehydrogenase©l] ]3f| 2-butoxyacetic acid® thA}E|o]” A& Lol 88S of7|gtct 1}
A =AY ke Sl Hlelel, gkl M 4ol Wop HaT guo] Ael oy,

«vjd 2 Ebgl] 0 B2 butoxyacetic acid®] FE|E 81.30~82.3%7F Ao Z Y, fjHo
2 2-3%, 3|2 5% wjE"ct, F£R2F 02 FASE 2-ethyl acetate®] - U3 2000 mg/kgE F
AEANA A FARES wl, 8AIZE, 24X F, Z42; Bt 41.6%, 81.5%7} Ao ujaE g

A3 AEAHA %’—X (silk screening process)@] 2-butoxyethyl acetate® =L w, TWA 0.8 to 3.9
ppm (short-term excursion at 5.3 ppm)o|A A7 FTFo] Jgiths). H7lo] Ao A 2-butoxyethyl
acetateS EFTE glycol ethersE ZHFE ©, ZAY FAH TWA 070 10 405 ppm, 7|EF B TWA
1.36 to 1.79 ppm oA A7} 9GS el R] gkl

() w4 AFIF: A2 9

(3) T

2-butoxyethanol acetates= 2-butoxyethanol® THAIE 22 WA T 2-butoxyethanol¥ -§-AFSH 7,12&
Sz oA HE A FAI /o] ARSI EFY] FYsHA] &2 ST sl A mf
ool 7] BHRE S/ YT, U vkS2olA] A9 Gorestomach) HHAE SEET gFEe
Z71 ieh S, kel dE A gort AFFEAEAT o8 ATE 2747 ek,

(IARC : - , ACGIH : A3)

7. =EI|1E

1) 71$=371E

SHH(LL =T 2013) TWA : 20 ppm (131 mg/m’) STEL : -
0] =H(TLV; ACGIH, 2011) TWA : 20 ppm (131 mg/m’) STEL : -
71 AR89 ZA: 88 7S asetr] YeiA AR
0] =H(PEL; OSHA, 2012) TWA : STEL : -
u|=(REL; NIOSH, 2012) TWA : 5 ppm (33 mg/m’) STEL : -
£ AZHOEL, 2012) TWA : 20 ppm (133 mg/mr’) STEL : 50 ppm (333 mg/m’)
= A(DFG, 2012) MAK : 5 ppm (24 mg/nr’) PL : -
2 ®(OEL; JSOH, 2012) OEL : - STEL : -
JE(ACL;, A=A, 2012) TWA : - STEL : -
AH=(AFS] H AR, 2011) TWA : 20 ppm (130 mg/m’) STEL : 50 ppm (330 mg/m’)
* =

gierd MAIEN n|EZE J|= A 59 HE= LEV|EYe|EE Ftt :
*OE EHES RAMEZEQILICH ($ACGIHE 20113 I HiZt=C 2011 I ZstigLch)

(2) BT BUEY: 47 98
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8.

1)

2)

3)

4)

5)

0)

7)

8)

9)

E !

o

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.

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.

Ghanayem BI, Burka LT, Matthews HB. Metabolic basis of ethylene glycol monobutyl ether
(2-butoxyethanol) toxicity: role of alcohol and aldehyde dehydrogenases. J Pharmacol Exp Ther
1987;242:222-31,

Uddenmm, Patton CS. Hemolysis and deformability of erythrocytes exposed to butoxyacetic acid, a
metabolite of 2-butoxyethanol. I. Sensitivity in rats and resistance in normal humans. J Appl Toxicol
1994;14:91-6,

Uddenmm, Hemolysis and deformability of erythrocytes exposed to 2-butoxyacetic acid, a metabolite of
2-butoxyethanol. II. Resistance in red blood cells from humans with potential susceptibility. J Appl
Toxicol 1994;14:97-102.

Deisinger PJ, Guest D. Metabolic studies with diethylene glycol monobutyl ether acetate (DGBA) in the
rat, Xenobiotica 1989;19(9):981-9.

Lewis RJ. (ed) Sax's Dangerous Properties of Industrial Materials, 11th Edition, Wiley-Interscience, Wiley
& Sons, Inc, Hoboken, NJ. 2004., p. 596

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.

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):671-0.,

10) U.S. National Toxicology Program: Toxicology and carcinogenesis studies of 2-butoxyethanol (CAS No.

111-76-2) in F344/N rats and B6C3F1 mice (inhalation studies). TR-484, NTP, Research Triangle Park,
NC (2000).
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2. n—Butyl alcohol)

Y gae

(butyl alcohol), 1-F-&-2(1-butanol), n-F-E-2(n-butanol), FE-L(butanol), 1-

Ry gne

(1-butyl alcohol), HE 4=AFsHE(butyl hydroxide), 223 2 (methylolpropane), 23 Z}1LS(propyl
carbinol)
2. 22| -3kt dE
CAS No 71363 BRI 2 A G0 Ho
DQF QU LA RO st R, Qe mwF uEt WAl WAl € 017 ppm
2 X 2 74.12° H Z 0.810° (20T, B=1)
= = #® vt £ = & nrusc’
z 7Yz 25 (F7] =10 Z 7] & 7 mHg (25C)
ol 3 ® 2889 (UH-FIH = gb 5t A AFSH11.2%, 3F8F1.4% (vol in air)
- ™ 8 A £ 1 ppm =303 mg/m’ ;1 mg/m’ = 0.33 ppm (25°C, 760 mmHg)"
-8 8l = 9.1% in water (v/v) at 25°C. OEFE, HIZ, olNE, WA, 7] 8A & =8P
-7 Bt 4, BF Ee o] e oA EQMASIAY 20T o] dolA ZEAl 379t
3 718 gAsteh st *Pi}xﬂ 4 ezbe] G453 FE5H 7HAA THA(GER)E FA 6
Fo| Yal ZHsity A Ao gARRlERASL o % 7k A8} Z7)7F WRARSiT
= : °the Merk index, ACGIH, “HSDB
3. HME U 8
HRIE, I8, XAAL =32, A HAA|, ddeA], =, dFR2o|tE, Ao Suj= 2o|il gAY
A, TE2EA, HgY, 32 AEAY 7|59 F2A4, AxRAY A, AsHe FAAdE, 18i A
AA|, WA, B, fFElEA g
4. T2 L=5|= 33
1) FSAEE : HQIE, 2], g, QFA|, FASA 5O YA AR, FE2A, AZA, FA
o AxAH
2) FFZSE 1 ¥, Y ol AEHbuyl esters), LFAHNE, AR, I, 2, FI4 LE,
-], g EAY ZetAE (pyroxylin plastics), d|o]&, RSO, Y29 A 4
5. &5 % CHAL
* 55 b, TR, TS FElA A ST doljdtt 129 9] AAES giAFe R 3 A A
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2A|ZE ERF 600 mg/miofl mE AIZ] A 47%0] F7h Lol Zlo] 2Rl Hinh A doA

s AL 1 & EE EH4adt 7 A(alcohol dehydrogenase).J 7] X‘1)0] = vt 71| o] Z(catalase) A
Ae ARESHA ettt 1-REYIEES d54oR AlgE o] k= =2T-HE US| E(n-butyraldehyde),

2R e Hn-butyric acid), L2]al o]Aletetaet 52 EaHc) -REUIES A AHSHE A
b ®5F FRIEL 20 =(glucuronide) Qb A # 0] E(sulfate) @} %‘?_%% stojA] Ao wjdE7|

HJ

c A 2 R - HEC A AR (140 1-FELEE Fol 3Y 5, 1408 95%7F mj A E ik HA
a

Bl i ng/igS ATE Rl 207 %, RSl B3} olseaEA hEH
el ko] thylo R wjdEglon 440t AMoR BaE UL 12.3%7F AFIFAT
6. EX F7IE ATl

1) ¥4 3749F

25 ppmol| 3587+ =ZH FASA 2ot 59 Au|gk A= FAde] 3L

v 2E WEAEA = &, AFY A5 A4S U, dRolA= BT FEE AASH
1- ‘:’E“”i%«l A F=7F 5~115 ppm M
a9t 53 =EEE 2EAES e R 3 A3t A i
o A=, A= "H}\H(blckenmg odor), &1} oJAYFo] Estgict REFE 2HEohA] oF2

oA &F3 &£71ehe] mlE o] E5HA E’__J_E]?\,{E]—‘%)‘

:L
re
(@)Y
X
1o
= ol
o
=2
o)
T
iflu}
2
M
ftio
¢
J
H
fr
ui
gt
Jo
N

(2) T A7fIeF

o <]
1) & O uig- s
AN 1R LT L] =EEE ZEAES WEOR T 10809 ATE PR A7
A el A 1R E &) SR 200 ppm olgola Auke] dgo] e ke gich o
TAE AL, AokER, w8, £Y S Sl dehdth A9 e FuR 2es e O
At Ao FAblo] 1-REATEY BEEs 100 ppmeE FUNL A S BEEA
A = AT S =B

2AEollA A4 sz BaEdth 3~119%F 80 ppme] 1-FEHAF S

o} i% o], 72 7]7F 90-100dB2] A2ofut &% 47742 o

Zo HalA X o 2 H7 Azt BAE o)3E 2RAES] AFe 20~394 9. 18-24

NE B wE2H I2AoA 7 F 5o HAZIH o]AF A XA oA, FE RS FHb
zﬂ%

gk Ago] HAEHAT.

e &7 et Sk diol87t gl (ARC @ -, ACGIH : - )
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O 715 ==71&
S (8 FE 2013) TWA : 20 ppm (60 mg/m’) STEL : -
u]=-(TLV; ACGIH, 2011) TWA : 20 ppm (61 mg/m’) STEL : -
71 AR89 A - =, A= A=l gk fdS 2%
u]=+(PEL; OSHA, 2012) TWA : 100 ppm (300 mg/m’) STEL : -
"] =H(REL; NIOSH, 2012) TWA : - STEL : 50 ppm (150 mg/m®)
£ ASHOEL, 2012) TWA : - STEL : -
= 2(DFG, 2012) MAK : 100 ppm (310 mg/m’) PL : 1 (1)
2] = (OEL; JSOH, 2012) TWA : 50 ppm (150 mg/m°*) STEL : -
AR (ACL, TAY =54 2012) TWA : - STEL : -
A= (AFE B AR 2011) TWA : 50 ppm (150 mg/m’) STEL : 75 ppm (230 mg/m°)

T ony MAMEN MEAN, J|E 2UE Sof YEs LE7|FNelES ATsRU
" S EEE ZAEEUICE ($ACGIHS 20113 T, PRIEE 2011 BE AT

ﬂJ

2) B ZYEHH : A= Qs
8. HuEe
1) Forsander O. Influence of Some Aliphatic Alcohols on the Metabolism of Rat Liver Slices. Biochem J
1967;105:93-7.
2) DiVincenzo GD. Hamilton ML: Fate of n-Butanol in Rats after Oral Administration and Its Uptake by

3)
4)

5)

06)

Dogs after Inhalation or Skin Application. Toxicol Appl Pharmacol 1979;48(2):317-26.

Tabershaw IR, Fahy JP, Skinner JB, Industrial Exposure to Butanol, J Ind Hyg Toxicol 1944;26:328-30.
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

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).

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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AL (2-HELE, sec—Butyl alcohol) ]

Heko.

sec-EEF2-

2(butan-2-0l), FE-2-2(butanol-2), —‘?'A%%(butanol)
(sec-butanol), dl-butan-2-ol, dl-sec-F-8H-E&(dl-sec-butanol), 2-H9 LF(2-butyl alcohol), 2-F-&+
2(2-butanol), 1-methylpropyl alcohol, SEIHE 7}H1-&(ethylmethyl carbinol), HEoE 7}H1-&(methylethyl
carbinol), methylethylcarbinol, dl-H|8 oJ|€l7} 2 H|+(dl-methylethylcarbinol), W2 o2 Z}WlS(methyl ethyl

E EA]EEH(2-hydroxybutane), B 4=3}=(butylene hydrate)

(+-)-2-butanol, HERE 0}0] 4~ (butanol-iso),

carbinol), 1-methyl-1-propanol, 2-3}©]

2. =d| - sfst™ MEl
H3C
CAS No 78922 XA Y TRAL L CHO \(/\CHE
OH
DQF Ol LA TLAW O] olBhA ol ket = WA(HA Y] 21X]; 2.5 ppm, 95 ppm)”
2 X2 7412 H| = 0808 (20, B=1)
= = ® aue Z = ®H 95C"
=71 Yz 26 (F7] = 1.0 5 7] & 183 mmHg (25T)
ol 3t FM 239CIAAE, JCORAE) - E 2 S A 7] F 1.7%9.0%vol %)
M 3 A 4 1 ppm =303 mg/m ;1 mg/m’ = 0.33 ppm (25°C, 760 mmHg)"
8 o = Eo 2= 83 125 g/t " (200). oHE, e, oY °ﬂ |2of & =2
<71 Bt 4, BEE B EZ o3 A7} AkslE o] %‘:‘EW SRS gt e AkshA],
71 ISR &SP Eo] Yl Zuksly Aad goe dAbsiErs e fEvkAL b
*J:ﬂ
=X :

=R, A g3, A=, AAEA AA, T9E
ZhaA, soke] HE, A8A, A Sl AR

)

AlAl, EetolZe]d), Bao]=d,

4, F2 LEE= 3T

1) HIALE : FR0lE TYANE, TAE B2 AR, IIE Az L A4, 92, AA, 5
oF 5o 84 Az A
2) FRFTBY : A, AUE, AN Az, 5o 5 §A A T3
5. &4 % CiAt
g, AP, RS e S4ET. ATE 500 ng/kg RolBS ©, WA Fowof

ShL, 2342 F @O ol

-hydroxy-MEK 2} 23

1 dH =% 260 mg/mlo] B
: 2-butyl alcohol> MEKZ TAME 3 3

A2 kel

-butandiol = THAFE T}, AUC(area
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under the curve) AEE 7|HWFo 2 L W], sec-butanol® 97%7} alcohol dehydrogenaseo] 2]}
MEKE T AR e,

«HjA - Foigko] W FEo] MEKE thAtEe] 7] Fo® yrkal, ARTE glucuronide®t A
of 2oz waE,

-« ubg] - @% W) 2,543k,

1o

5 7] Aol 1-butyl alcohl®] 1/5 FEQl Ao Ad#A Qr)s). <zt
Jo gich 2HBEUuT e Tt wE2H T = 3 Q%] zpFEA

, 12, oxge 5 Burt ey, 2-Rgd Ao o3t mRAtE

* 2-butyl alcohol®] F%H AKFEQ] MEKE n-hexaned 7 =% %12 W], n-hexaneo] 9J3k
bS] wE alnk kAl oleldt AEAge] Aol SIHIAL te 1
=20 ﬂﬁo}v}”

(3) A

e &7 Wt SE3t giolE 7t @l (ARC @ -, ACGIH : - )

S (A8 -F 1K 2013) TWA @ 100 ppm(305 mg/m’) STEL : 150 ppm(455 mg/m’)
0| =H(TLV; ACGIH, 2011)  TWA : 100 ppm(303 mg/m’) STEL : -

71 ARY A  ASF4T FF:AEA =4 s AE AW

0] =H(PEL; OSHA, 2012) TWA : 150 ppm (450 mg/m’) STEL : -

0] =H(REL; NIOSH, 2012)  TWA : 150 ppm (455 mg/mf) STEL : -

S ASHOEL, 2012) TWA : - STEL : -

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

2] =(OEL; JSOH, 2012) TWA : 100 ppm (300 mg/m’) STEL : -

AJHEACL SA=TA], 2012 TWA : - STEL : -

AHE=ERF R AR 2011) TWA : 50 ppm (150 mg/m’) STEL : m (230 mg/m’)

5 ppm
tEYY dAEY TR Ve g SO dE=E SEVIEERIEE FHiEU

T RE Hes ZMEEYLCE (RACGIHE 2011E T EItE= 2011E IS HUstAELICE)

(2) AESAH mUET : 27 gL
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8.

1)

2)

3)

4)

5)

6)

7)

]

o

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

Bechtel D, Cornish H. Metabolism and biological disposition of butyl alcohols in the rat. Toxicol Appl
Pharmacol 1975;33:179-80.

Dietz FK, Rodriquez-Giaxola M, Traiger GJ, et al. Pharmacokinetics of 2-butanol and its metabolites in
the rat, J Pharmacokinet Biopharmaceut 1981;9:553-76.

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

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

Sax, NI, RJ Lewis (eds.). Hawley's Condensed Chemical Dictionary, 11th ed. New York: Van Nostrand
Reinhold Co., 1987., p. 182

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

FoIsteE | 163



L 1-B29 3223 (1-Bromopropane)

1. 390

Z 2 H 23 E(propylbromide), n-Z23 HE3=(n-propyl bromide), T2 H-E3H=(propyl bromide),
1-IZ 2 9 B Z5HE(1-propylbromide)

. CAS No 106945 - OERR AL e N
2 LAY A o] HA)
,,,,,,,,, 2 X F 12299 H = 135" 20T, B=1)
= = ® -uo¢t 2 = ® e
""""" =7 Y g 425 (27]-1) = 7] 9 1108 mHg20C)
ol 3 A imcEsAED 115 TEEAE) = gt 5t A 318 4.6 vol, ASE 7.8 volo
777777777 M B A 2 1 ppm = 5.03 mg/nf ; 1 mg/m? = 0.2 ppm (25°C, 760 mmHg)”
""""" 2 & = 2450 mg/ at 20T, 7HEA: OMNIE, oeke, oHE, WA, EEEE AFgSlekA
<71 EBE AR, Aol E ks Aejold, 8717 doll kEEW TEEAY ZdE 5 9l
o} 7t =24, 971, AAIeE Sl E o Elal, A4 Al ghaAlshE, AFERE N ShehEol
v St
* : ®the Merk index, "ACGIH, *HSDB
3. YdH & B
AIEgol, o2&, A&, J2A, Jd2 223 A-olA & AME, Aoke] A, f71sktE(t

Al, drysehetE, F=, YEFAD= AR

4, F2 LEE= 3F

1) FEARIE @ AHgwH 22, S4537% 293 v 34, AR, 74, 334k
oNM F2 ARG, ooFE Alx, fr|stE(ddAl ¢ i’blﬁﬁ} b, &=, YEFAA= A%

2) ZRITEH : AFsHE RN ARTIA AU 25 A Al wE7hs, AR £,
=3 24

=]
1
dojt =, '%‘% J A4 291 glutathione conjugationd A X TH,
z soa olgel E71 Ea) WA A

1A
Ve
ftfo
=)



Ho, oF 100A17F FQF 25%7F Ao R djdET, AW F vjd tARES n-propylmercapturic
acid, 2-hydroxypropylmercapturic acid, n-propylmercapturic acid sulfoxide ot}

= o Qe
G FEE Tastel o AR B4 FBA GFE AL, Lee A BHOWA
0.34-49.19 ppm) 2799 o2} F2X}o|A g2 Al A AlH(tbial nerve)of| 4] distal latency %
7}, v]E Al A (sural nerve)ol| Al AR Ar &% ASHE H P OW, backward recalled digits, Benton
visual memory test scores, pursuit aiming test scores, POMS test®] 57}A] %< (tension, depression,

anxiety, fatigue, confusion)of| 4] @& ZF2 B,

2) A

S

MNE Agof|A 250 E= 500 ppm o]AFY] o] =FE S w A Fols faEtact.

e

* ot MAYEO| Cist AlojlA Eo
71e& AAs= F718A05.5% 1-BP)oll 287t =& F, 194 EFA sHRI¢t 5 &o
Qlekzl A3, AstAol, HlkA oS R sttt AAAE AHAFO|A distal motor and F

response latencies®] A AT} ARz 77 AAAE £Ert #AL B O} amplitude
responsel= HEHGILh MRIGIA HAFS] WMAR T2 ABsE ZABAL, 22 roor
enhancement® WY TH(E3A174 74 H¥S B0kl A2 S5z ohalgHE)”.

(3) A

TEI ARghelA] WetEdE 7 o
(IARC : - , ACGIH : - )

1) 7% =&71%

(85 2013) TWA : 25 ppm (125 mg/m’) STEL : -
0] =L(TLV; ACGIH, 2011) TWA : 10 ppm (50 mg/m) STEL : -
71Z& AR o] L A AEA 7FEA ARALERAIE A 7= A S B3
270 . L6 0, UT1 0y oI E0T1 0 oooﬂtﬂx__
u|=(PEL; OSHA, 2012) TWA : - STEL : -
u|=(REL; NIOSH, 2012) TWA : - STEL : -
£ H ASHOEL, 2012) TWA : - STEL : -
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&= 9)(DFG, 2012) MAK : - PL : -

2 H(OEL; JSOH, 2012) TWA : - STEL : -

AJE(ACL;, A =TA], 2012) TWA : - STEL : -

HHA =S| B AR, 2011) TWA : 10 ppm (50 mg/m’) STEL : 50 ppm (250 mg/m’)
«

dropy, MASA TR, J|E 2 59 YEE -E7|FHeEE 3
*OE UEE ZAMEEQILICEH (XACGIHE 201138 ot m2te = 2011 T

(2) BEIA] BUEHY : A2 ¢S

AH 2 l-bromopropane ©] =% HX|A2 AFEE 4 9

8. HuE

o

1) Barnsley EA, Grenby TH, Young L. Biochemical studies of toxic agents

, the metabolism of 1- and
2-bromopropane in rats, Biochem J 1966;100:282-8,

2) Jones AR, Walsh DA, The oxidative metabolism of 1-bromopropane in the rat, Xenobiotica 1979;9:763-72.

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

4) TPCS, 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-2002-0004, 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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3.

2—-H 2w ¥ 29} (2—Bromopropane)

H 215} ofo| A3 2 3 (isopropyl bromide)

12}

2| satx A
Er
- CAS No 75263 - EXPA Y XAl (CHS),CHBr /L
H,C CH,
@t A A o
2 X = 1230 | & 1.31° (20/4C)
= = d™ -s.0C -2 = "™ 59-007T"
=z 72U e 427 (27 =1 -5 7] ¢ 216 mmHg (25T)
el 3 H 19.0T - =) |
2 8 = o= g3llidol ofetal dag, A, SRExE, JHE 53 HJdt
o .
< 3180 mg/0 (20T, B)°
- 7] BF & AX FAY : 0.016( Chlorofluorocarbon-11=1), H-g-AJo] For} €slrlss)ct
A7), AR o el A= oF " Ad2olA dFuE B T 4R 553 A vk
3}, 4=20]|A] isopropyl alcohol®} hydrogen bromide® A A3] 7} BaEtt, ol E3] &2
=

. =
o B4 9 RAYS AT B3] w7] F ahaks AHolA HF Al S 2ol Wasit,
g HRwIzagte] 010,20 BwEE EAF

= : °the Merk index, ACGIH, “HSDB

o
el 9 8

Yo, AGA, SAR A, 4 o=, ASAl 59 eted A A S

4, F2 LEk= 53

d.

1

2

) FSAIRIE ¢ g, AEA, &A

AEA Az AR

)

) ZRAZTY 1 I, ABA, 84 59 A= 3

Hoo - [e]
4 2 oAt
B4 AT AA, BY R L 9Re B

« A 9 oEfA s T E Rl 9 9d/ET0) R AT 38924 Aol AE Edol7] wiZe] AW

of

A ARy Ao F2 Bxs zlog oArETh  1-Bromopropane<- n-propylmercapturic acid

sulphoxide, n-propylmercapturic acid 2 2-hydroxypropylmercapturic acid® ¥Z}E| 31 propyl alcohol 2

Gl

At olo] ule 2Bp] A HRE FAT = RO, AR 2BPe] A9 He) Aw
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Y| AL

o Ao Hob, W wyo] wrt melA 2

Z
&

S

nr

AL

R

1) ¥4 A4

Ho|t}, LD30 in

31,171 ppml)

rats ) 2000 mg/kg, 4-hour LC50 in ICR mice

1) AAIA|

27 WEE 300, 1000 ppmol 9F=7F

A el o] shalw <l

|

T =ES o,

Zl AEE 100, 300, 1000 ppmo]| 9

oF
=

o

2) HI|

of Y& W, ALskolA F5A %

=
n

w AT

s

471 YEE 100, 330, 1000 mg/kgl] TE== 282

3) A&

= W, L=l w7, = 7

A
T &% 7+, distal latency A 210] 9Ty

E

HEZE 100, 1000 ppmo]| 12

2P |3t

Fis

Atz
1995 Syt dxF A Z2AA AA7A, 2E714

12.4 ppm©| 3L, AN H

4141 ppm o]y’ F2o] 2BP AR FAA 10 ppmol| =ZH 259

. BA B V1S 2BP &

o]
=

H

ol

=
[€)

~’

el

1
=

3= 5=

o
N

(3) A4

= ARl A



7. = EI7|E

@)

7NF =E271E

(@)

8. 1E

1)
2)

3)

4)

5)

0)

7)

8)

S5 2016) TWA : 1 ppm STEL : -
u]=-(TLV; ACGIH, 2011) TWA : - STEL : -

71 ARG A - g ZEA A 2EVA, AAVIA ZS Ad iy S AR TS A
slatr] <lsf A7

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

0| =1(REL; NIOSH, 2012) TWA : - STEL : -

S ASHOEL, 2012) TWA : - STEL : -
EA(DFG, 2012) MAK : - PL : -

A E(OFL; JSOH, 2012) TWA : 1 ppm (5 mg/m’) STEL : -
AR(ACL; TAEA], 2012) TWA : - STEL : -
AHA= A EAE 2011) TWA : 1 ppm (5.1 mg/m?) STEL : -
*RUAY, MA=EY ORAA, Ve HE 59 dEe EVIEHe|HE iR LI

=20 O, =
*RE e ZAEEQLCE (XACGIHE 2011E T T2tEE= 2011E TS 2 ISIIELICEH)

BEFH BT AR 98

rar

Kim HY, Chung YH, Yi KH, et al. LC50 of 2-bromopropane. Ind Health, 1996;34:403-7.

Ichihara G, Asaeda N, Kumazawa T, et al. Testicular and hematopoietic toxicity of 2-bromopropane, a
substitute for ozone layer-depleting chlorofluoro-carbons, J Occup Health 1997;39:57-63,

Yu X, Kamijima M, Ichihara G, et al. 2-Bromopropane causes ovarian dysfunction by damaging
primordial follicles and their oocytes in female rats, Toxicol Appl Pharmacol 1999;159:185-93.

Jeong TC, Lee ES, Chae W, et al. Immunotoxic effects of 2-bromopropane in male Sprague-Dawley rats:
A 28-day exposure study. ] Toxicol Environ Health 2002;A65:383-94.

Yu X, Ichihara G, Kitoh J, et al.. Effect of inhalation exposure to 2-bromopropane on the nervous
system in rats, Toxicology 1999;135:87-93.

Park JS, Kim Y, Park DW, et al. An outbreak of hemaotpoetic and reproductive disorders due to
solvents containing 2-bromopropane in an electronic factory, South Korea: epidemiological survey. J
Occup Health 1997;39:138-43,

Kim Y, Jung K, Hwang T, et al., Hematopoietic and reproductive hazards of Korean electronic workers
exposed to solvents containing 2-bromopropane, Scand ] Work Environ Health 1996;22:387-91.

Ichihara G, Ding X, Yu X, et al, Occupational health survey on workers exposed to 2-bromopropane at
low concentrations, Am J Ind, Med 1999;35:523-31,
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L B E35M€E (Methylbromide)

1. 390

H 2 B | (bromomethane), B 23} W8l 2]F =(methyl bromide, liquid), W& 7} (methogas), ZE&
2(rotox), B2 E 7} (bromogas), Al&(celfume), TF- Z(dow fume), TF->% mc-2(dowfume mc-2), W E}
Z(metafume), AWFE(embafume), ©]AFH E(iscobrome), H|A~EOFAE (pestmaster), 32 (profume),

E| 27} 100(terr-o-gas 100), A]EA(zytox), = 1001(halon 1001), H1=H 2 X W EH(monobromomethane)

2. =2|-2feE g3

- CAS No 7489 SR 2 EA] - CHBr HyC —Br
T 1A, Askol= ol AW uto] glou, TLv o] sEolA &
- DO U :
=t HARZE
2 X 9494 - = 3,974 (200)
= = ™ 9300C" -2 = ™ 350C"
5 7] Y = 33 (F7]=D = 7] ¢ 1420 mmHg’ (207)
ol 3 =X 537C - 2 odb St A F7] = 13.5~14.5%((vol %)
M et A 2 1 ppm =38 mg/m’ ; 1 mg/m’ = 0.26 ppm (25C, 760 mmHg)
2 3 = o E2 (17.5 g/l at 20C). diethyl ether, ethanol, chloroform, carbon disulfide,
= ° benzene, tetrachloromethane o & =&
<70 B YRl B AR AEkAel JSshd o] i Fdwit A4 fi= BEstea
of Qatelehs 28 §EvtAch 2717 A

Zx : *the Merk index, "ACGIH, “HSDB

A%, A, A, BUR, FAF L TH 5 2 SAEC] ot Felmgold AgHE A E
#Q] 5oHEEA)

1) HBMAY ¢ %, BHo] 5L ko PS94
2) FRAZTH © %, TP L HFF 5 FAS 95 AgsE BoF W B U AF 4
Fo FEAZ AL 34
5. &4 o oAt
CES Bt Bo9E FES Bo) hEt FRAAL Yol A wd FRol



o AR Bl - WEET] - HlE SeliAe I E(unchanged) BiEE T ZEu AR Fo] HEs|
o AWollAl tiatE]o] F7] HE3HE(bromide)o] EHo] oz W€ e 7
22 AT AR 5 methyleysteine 0.2 thAIE o] Aoz sy, WEAH IS
ppm 715 =F AFHS W, S5FY a7t 37] F oliEtgAR wiEE ok AA= ol
(biphasic)& 1L, A 85%2] WH7|7F 3.9A1%F, W2 15%2] REA7]17F 11441 o] it *%
ol = w717 2h2E 9.6417E, 16.1417F o] ATk’ SMECIA A AFH Al 43%7} AR
HE o wjdE s, B 29 A 46%7)F olAelEAR 57|15 3 wiEdny

W

_\;io?r,\o_ﬁhmﬂ

X
3

f

)
of rlo
ol

?ﬁ”

LAl ol gom ANHOR 2 AFetn Aode Yot on HEshge
- — — 6 -

E RO 9EE Ex wio] gob AN s doxd”. 699 3 AAATL 4087t

% =]

9000ppmol] =2 E =], BE TP $=XE(vesice)9t, At B (bullae)S SHFSE Suko] HRAYEHG]
A5, 4 2

o} 53] oo}, ;

2) 25714

W AFste] 28L 2sta 71, F5, EFLTo| A1) ¥ e AAE depde 1
A HRES Yov|a, o|Ae FA FEO /M F83 EAlo

3) Az

/\]—x]_J u]-u] bS] 1— % 7R RS 9] 0 7

& #E del F5E7|E s,

i
+
¥
=
i
iz
olN

ALEAY G737 G2 FE F9E

4) 7|t

AREE 8,000 ppme]l 2~34]7F, 60,000 ppmi} Zo] AFrols FARtE =EEW AMYET 5 F
42 HHE] et 308 WAl 5~0X7He] ezl Stk 27)|SACRE e, AlEAE, Y
4, &8 9 o|3igto] At} A5 AF50 R WSkl upY A& (Jacksonian type) AR
Az Agolle 3 thelo] FetEA Y HakR HAo® HAth A =E2EY HEES do
itk APARL oA 4l Alto] EHET S5 554 IEE A2 WS, 25, &
25, A, o8 A 59 SRR LAEe AT

1) A1
F2 FRANAE W] ofe] /b F4S Uehdeh, F, AR, BA), Bekele] gztoly, 4
NF, A, G 5 Uil oF FHL wES



(3) T

MAFRE QYO ARG Al FF WY AP FPwAel T o4 A g

(IARC : 3, ACGIH : A4)

i

7. ==7|&

:

N

D) 7% =&71%

(18 E 2013) TWA : 1 ppm (3.9 mg/m®) STEL : -

u]=H(TLV; ACGIH, 2011) TWA : 1 ppm (3.89 mg/m’) STEL : 1985\{7}A]+= 15 ppm©]
Ur 1986 HE] AA =] G2

71 AAY A - g7, 7= AF ThsAe FHagstr] fls| *éxé. o] I HEZF, dAIF

A A7 =4 it Hex 3k

1] =H(PEL; OSHA, 2012) Ceiling : 20 ppm (80 mg/m’) STEL : -

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

8- F AFHOEL, 2012) TWA : - STEL : -

= A(DFG, 2012) MAK : 1 ppm (3.9 mg/m’) PL: 1 (2)

o E(OEL; JSOH, 2012) TWA : 1 ppm (3.89 mg/m’) STEL : -

YE(ACL;, T4, 2012) TWA : - STEL : -

AH= XS] B AR, 2011) TWA : 5 ppm (20 mg/m’) STEL : 10 ppm (39 mg/m’)

* =1

L, A=Y TRaH, V= g5 S8 EE =EVIEEeEE HusgUn
*RE Hes IAEEYLICH (RACGIHE 2011E T EItE= 2011E e FHUstRELICE)

2) B ZYHH : A= Qs

8. HuE

o

1) Clayton, GD, FE Clayton (eds,) Patty's Industrial Hygiene and Toxicology. Volumes 2A, 2B, 2C, 2D, 2E,
2F: Toxicology. 4th ed. New York, NY: John Wiley & Sons Inc., 1993-1994., p. 4026

2) Clayton, GD, FE Clayton (eds.). Patty's Industrial Hygiene and Toxicology: Volume 2A, 2B, 2C:
Toxicology. 3rd ed. New York: John Wiley Sons, 1981-1982., p. 3444

3) Ellenhorn MJ, DG Barceloux, Medical Toxicology - Diagnosis and Treatment of Human Poisoning, New
York, NY: Elsevier Science Publishing Co., Inc. 1988., p. 981

4) Bond JA, Dutcher 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
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Dermatol 1998;124:917-21.

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

9) USNTP: Toxicology and Carcinogenesis Studies of Methyl Bromide (CAS No,74-83-9) in BG6C3F1 Mice
(Inhalation Studies). NTP Technical Report Series No. 385, DHHS (NIH) Pub, No, 92-2840. U.S. National
Institutes of Health, NTP, Research Triangle Park, NC (1992).

10) Reuzel PGJ, Dreef-van der Meulen, HC Hollanders, VMH et al, Chronic Inhalation Toxicity and
Carcinogenicity Study of Methyl Bromide in Wistar Rats, Food Chem Toxicol 1991;29:31-9.

11) Mitsumori K, Maita K, Koraka T, et al, Two-Year Oral Chronic Toxicity and Carcinogenicity Study in
Rats of Diets Fumigated with Methyl Bromide, Food Chem Toxicol 1990;28:109-19,
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L7132 E-46

| AR 3HEk4s (Carbontetrachloride) ]

1. 32/0f

W8, AL 3Sk(methane, tetrachloro-), B4 ¥g3FE  (CCly)(carbon chloride (CCly)), == ZH|Ek
(perchloromethane), A} 3} | Eh(tetrachloromethane), Wl Z| = 32 S-(benzinoform), Y|7}E ] U(necatorina), 7}
Z X1 (carbona), ZFFO|E(flukoids), T= 1040(halon 1040), E|EZ}T]=(tetrafinol), HEZ}ZLES

(tetraform), E|ET}<(tetrasol), G- H|S-(univerm), H| 2 o)A E ] A| = (vermoestricid)

2. 22| -3kt dE
CAS No 56235 EXPA L FAL L CCly
Cl
@Ot 9l g Tl EAA HA|, k7t %*%’—fﬂ F717F o ofg| 29} H|S=3t %VH
WA 9% ) F7] 5 10 ppm
2 X = 15382 H| Z 158" (257)
= = H -3¢ -2 = H 767C"
=7 Y5 532 (F7]=1 = 7] ¢ 91.3 mHg (207C)
ol 3 H - Z 4 ot A
M3 A 4 1ppm =630 mg/m' ; 1 mg/m’ = 0,16 ppm (25°C, 760 mmHg)"
2 s = B3 %= : 785800 mg/0 at 20C. TEES] Aot HA EFE”
-7 Bt 37 F 2 SV TR 12 %, A4 fiof= dskea, A BAEA T {5
7k 28) Z7]7F WA sit

Z : °the Merk index, "ACGIH, “HSDB

|A, SHA vrSmA|, SufAl, SAEAl, v, FoF 92

1) HEX|Ql ZF 2 27} (fluorocarbon) A Z(1996@ ©]3F w|ZojA= @ % HE
Aol osf ot E==of AFPSltao] Aol &5 FAIEUS) ¢ AFA, /%Xﬂ & kxﬂ
Az A8

2) Ml 1 57, A, 5, g, g3, A 9 ESEAAA

3) F7IR 1 FFA 9SS WS uiA, SufA|, A8, Bl FRE, FoF ARAIY ASHA|

4) RAo| AEER| (M54 19604 FW o] F olelst §Eae] Abgo] BAHYS)

e

4, FE &

H

|h el
- OO

1) FSAEY @ SeteFEA, SAAEUA, HFAEAA

=
= o
2) ZRATBY : nTY BEE AAS 5 $AR Ak 3

._
.
N

i
Hu
sl
=

40

>

>

@
il

3

=l

o

Pl

nE
N
N
bl

=



Astetart HEEH AL,

WAL SUoIA AisEse] dAjel oe 9T o ARE b RlA el A}
SEAYS 55le] AT dxA oz 7hofA cytochrome P-4500] _JEH trichloromethyl
rdicalCClye] FAEHTY olo] o) MTW AWolt, TuH skl SHS e
trichloromethyl radical> T}A] cytochrome P-4500] 2]3f) A Al(phosgene)®] ZA-E2¢] trichloromethanol
o] a1, phosgene®] 7}=Eafol 3 oAtgletirl AAEL. ¢IztolM T Bk FEIAE
CYP2EL, g Al CYp3azt ojdhs Ao defa o,

S 9] s Aol Bof & Ateisherao] oF sovt TojE, of dnk SAIAR 3712 Bl
of fEEIch LAt Aol A thabEe] Auvt tpios WA, Adskgac) ae
AR olRojdich 3 WA WA ABIA WA ok 17kl 3, v B AELA
NETIE OF doAlztoltk. APwEY HE thitie] BF/1E FalA wEHn, ojuelE F4
o A9 AR £ g EE T WATRS AXE Ao gl otk 9RE B

=20 A9k Hiiio] 2718 F8f HEdrh

19l BRI 7 Aol a, thE @atetElealt R FRARA AAARE A8

% 5 owe AR gom, BN, 3, YA F 2L FHAY. ko AAaee) A

10-11 ppm = EE ARROIA 7h, A 7lse] Tl UERA gigkort 708 Fet 49

o X 5 A 7t el Wil ERAo|

% Al g SRAAE 130 F B u.ﬂz‘éz, o|F WA creatinine, urea BT HaF M
ER 2 1002009 F B|EE

AEEo @71t ks Al A1 O*Xﬂ@ll}i 1%, oA Hw, e, FAlAE, 5,

E, 04, A4 52 BY 5 otk 9 AR, 0 48737k Wd S5 B ¢ ok
e F ool A Fo F, e BATA, G4 AYY ol FAlol B 5 Un, B, ¥
P SO FHE B, QA W ok FHEWE AR LA Bolrh AgAE A



1) ZH=A|

o] elgk ASuc Z7gol O e Ao deA U,

Zroll o]ito] Q= AW ZEAES Atgsietio] tiE #4Ado] wth &FE, isopropyl alcohol”,
polybrominated biphenyls, benzopyrene, phenobarbital §9¢] 7] =&%H EAo] Z7}st=d|, AtEsH
o] iAol Agstel AL 2 A0R AZEF, o] F chlodecone® AABEAY =
A2 A ASAA AAAQL 1t Aoljoll ok IF Ao R AFY7IA] o] 27| gt
(3) LA

Adls= dAoA AMFEHAE S Be SYEVEC 4o HAS W, Ads ==
o] %’:%EJCHE}. AtEstetAE o JHAI I AKcancer-initiator) O] A FFHO 2= HQF HXEZ
(promoten) 2A = 2Hgot= ACRE LA ok d7te] SlojA Eel/def tigh &5 of&7bA] gitt,
Aty AtofA LFEFA FE2AL|A WEY | A EZ U (reticular cell carcinoma)®] WA o] F7LSFR

T Hazp o, Abdsterae] o3t Aolehs SA4= A Xokith
(IARC : 2B (¥h), ACGIH : A2)

[‘2

i

7. = E27|&E

N
N

1) 718 =715

S g F ., 2013) TWA : 5 ppm (30 mg/m’) STEL : -

u]=+(TLV; ACGIH, 2011) TWA : 5 ppm (31 mg/m’) STEL : 10 ppm (63 mg/m’)
7l AR A - 1t 54 7HsAS asetr] s 2%

] ZH(PEL; OSHA, 2012) 231;; 102§%n;m STEL : -

0] =H(REL; NIOSH, 2012) TWA : - STEL(60) : 2 ppm (12.6 mg/m’)
SHASHOEL, 2012) TWA : 1 ppm (6.4 mg/m’) STEL : 5 ppm (32 mg/m’)

= Q)(DFG, 2012) MAK : 0.5 ppm (3.2 mg/n") PL : 11 (2)

& = (OEL; JSOH, 2012) TWA : 5 ppm (31 mg/m’) STEL : -

Q] FE(ACL; ﬁ*ﬁii/\é, 2012)  TWA : - STEL : -

U= B AR, 2011) TWA : 1 ppm (6.3 mg/m’) STEL ppm (31 mg/m’)

* HIORA MAIENM [EZIAF 7|z ZHEF So| HEs LEJ|EXN2|BE A TdiEiuct
e EEs M'—,jEO‘:}uI:f_ (¥ACGIHE 20113 T T2tE= 20113 THE 2 OstELIC))

(2) A=3H] EYHTY
— ZEQI(BAT; DFG, 1999)
d50] ALYBhERs: B - —:’% AZFE 1 1ARF 5 T0ug/l
U 57 F Agsieks B - AUER A PN =E F S L6/t
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8.

=}

1)

2)

3)

4)

5)
06)

7)

8)

9)

o

=
|:|—_'|—T'_'

Lehmann KB, Schmidt-Kehl L. The thirteen most important chlorinated aliphatic hydrocarbons from the
standpoint of industrial hygiene, Arch Hygiene 1936;116:132-200,

Marchand C, McLean S, Plaa GL, The effect of SKF 525A on the distribution of carbon tetrachloride in
rats, J Pharmacol Exp Therap 1970;714:232-8,

Stewart RD, Dodd HC. Absorption of carbon tetrachloride, trichloroethylene, tetrachloroethylene,
methylene chloride and 1] l-trichloroethane through the human skin, Am Ind Hyg Assoc J 1964;25:439-46,
Sipes IG, Krishna G, Gillette JR. Bioactivation of carbon tetrachloride, chloroform and bromotrichloromethane:
Role of cytochrome P-450. Life Sci 1977;20:1541-8.

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

Castillo T, Koop DR, Kamimura S, et al. Role of cytochrome P-450 2E1 in ethanol-, carbon tetrachloride-
and iron-dependent microsomal lipid peroxidation, Hepatology 1992;16(4):992-6,

Zangar RC, Benson JM, Burnett VL, et al. Cytochrome P450 2E1 is the primary enzyme responsible for
low-dose carbon tetrachloride metabolism in human liver microsomes, Chem Biol Interact 2000;125:233-43,
Gosselin RE, RP Smith, HC Hodge. Clinical Toxicology of Commercial Products., 5th ed. Baltimore:
Williams and Wilkins, 1984., p. III-102

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, IJ 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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L AETIE £HIE (Stoddard solvent) ]

AZAA YZEM(drycleaner naptha), 3F&4 23] 3l (mineral spirits), F7] €] &R (mineral turpentine),
U3ZE}l ANjo|iZE] &WIE(naphtha safety solvent), L3ZE} QA3 &Ml E(naptha safety solvent), U3ZE}
LAl (napthas solvent), A-F &A|(petroleum solvent), A3t SWME L3ZEN(safety solvent naptha), -2-A]|
U El(solvent naptha), stoddard -8A] U3ZERstoddard solvent naphtha), stoddard -84 37| &4

(stoddard solvents organic solvents), 3§ 1] 3] (white spirit), B} 23] Sl (white spirits)

F

b

2. =2| -2l g3

Co~Cyy T2} A 80~85%

- CAS No 8052413 =N Gy UFSFE EFlA 10-15%
L BOr W U Baje) ojloln], S5t vt WAL e

2 X} 2k approximately 140” - H| = 079

= = X 7000 ~ -40.0C .2 = A 1527 o 210"

=719 £ 5 (3Z7)=1) - & 7] & 4 mmHg(20)

43°C (regular), 60°C (140 flash),

_ 1 =57 /m’ 5 1 mg/m’
52°C (odorless), 39C(low end: - ™ = A £ ppm = 5.75 mg/m e/

ro
fob
ial

T . N

point), <‘?—:-‘_ﬁﬂ“ﬂ1>" = 0.175 ppm (25C, 760 mmig)

82 o = = 3= B8, 78 5 ST, WA, oHE, FREXE, AIYslea,
- o) g} ateta’

STl EF ARE ARSI A% Al Bol Ux Ewsinl, dad ujh disieact ge 557t
20} Z7)7h WA, EebAE R, IR, 98

Zx] : “the Merk index, "ACGIH, “HSDB

Ll
ox
ol
ol
X
=
i}

fi L

3. WP W 8=

HAE S4A, 715 AAA, Eftol2eld, AL wofe] 25A= A

4, F2 LEE= 3T
1) FBARY : F% ¥

A=Y

2) FRAJTY : F& LB AHRY, A, =Y 2

i

5. &4 % CiAt
CES FE EE/E wEE FY etge] AgE’. 15959 B WAl W Avsie
175440 ppmo]| 308 =F AL o, zet FHY = Aolo] HFTATL Usieh. AFrE A
WS 4650, WS 5870 olglth HAL G4k 9P Aleh mlmste] £% A © Egrou} 48

178 | 2RRAZIE MK 3 S AL}



She AWE/YEE el Al B0l FU15ke| ukel sty

AEO| =2H Ao Ao A trimethylbenzene®] ThAFA| Sl dimethylbenzoic
acid 7} Z7pskael. 2 4-trimethylbenzene®] =& F%9 AW F HAKFE 3 4-dimethylhippuric
acid = Atolof AFFA 7} Qloet”.

R
>
_IE
[>
H
o
o
=]

=
%
)
2
o
:?:":
H
N
AT
Mo
X,
hia

dee B2 A waEL, Ak §3) HTE B R
Aoz aoz wjdd Aol

< uEE7) s US] eFof of%t A9 Bk A wktylE 46A17E o] AT

A Sl vk 157 FUE W, 150 ppm FEolA 6% T 180] F A=
ZA

E
S Bastgn”. 358 ek A g of
1 o

o o

ox. OIN

v v

400 ppmel| =Z3HE W, So] FAE YerdiAl . WASA7E 1 ppm (low), 120 ppm (high)
ojRR ko titt &% #A T & & vk WEHOR &3 5 @3e 1 follicular ¥
ol st A7t et

A4S iAo R 8 Aol A, 440~870 ppmo] =E A] &

o
AU, FEAYANA = A7kl A WeEE FYSFAL W HEE Bk

H,
r
H_4
M
i)
ot
r
H_4
M
filo
i<
)
_O|L
2
filo
=
to
o
filo
Jo
]
P‘L
rr
off

wo A Feat oA HEAS 2o

WY eE Aol 7, W2, 7Y AE A kE

il
E’
et
o,
:10
Toh
J
(i
T

2) =&

ABETE £HE wZ23jol|A 4004 9 GYEeEd UE ol ist Bt 9

3) =7 |A|

19 7F A 71A] @3 Rof AEC=EGHS B ALY 20419 HAEFA AREAAIY o]
AT, AEA] 71 A 9e] Ao o3l Bol A7l AR Holy w=F HEel g s+

=

dHA UA St

(3) &

wor e

23t glo]El 7} 918, (ARC : -, ACGHH : - )

i
u
i
L
r
ofj
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7. = EI7|E

1 71ex=27|&
S (1855 2013) TWA : 100 ppm (525 mg/m’) STEL : -
1] =(TLV; ACGIH, 2011) TWA : 100 ppm (525 mg/m’) STEL : -
71E AARY 2A - v A7Y AFF4, HFE A (defatting), 4], utHSA, AdES 7
A= Fa3etr] fsf A
u]=-(PEL; OSHA, 2012) TWA : 300 pm (2000 mg/m?’) STEL : -
0] =H(REL; NIOSH, 2012) TWA : - STEL :350 ppm (1800 mg/mr’)
£ ASHOEL, 2012) TWA : - STEL : -
= )(DFG, 2012) MAK : - PL : -
o] H.(OFL; JSOH, 2012) TWA : - STEL : -
AR(ACL TAEEA], 2012)  TWA : - STEL : -
AHA= A EAE 2011) TWA : - STEL : -

(2)

8.

x =
o2

1

2)

3)

4)

5)

06)

7)

8)
9)

*oaerM MAIEM OEZAR V| 45 59 HE= LEV|EYREE ModiEu )
oOE e RAPEZQILICH (¥ACGIHE 20113 T HI2t=E= 2011 E T RustaL|ct)

rin

Bty BUEY - AR 98

rar

Pedersen LM, Rasmussen S, Cohr CH. Further evaluation of the kinetics of white spirits in human
volunteers. Pharmacol Toxicol 1987;60:135-9.

Astrand I, Kilbam A, Ovrum P. Exposure to White Spirit. I. Concentration in Alveolar Air and Blood
During Rest and Exercise. Scand. J. Work Environ Health 1975;1:15-30,

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.

Fukaya Y, Saito I, Matsumoto T, et al. Determination of 34-dimethylhippuric acid as a biological
monitoring index for trimethylbenzene exposure in transfer printing workers. Int Arch Occup Environ
Health 1994;65:295-7.

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

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.

Nelson KW, Ege JF, Ross M, et al. Sensory Response to Certain Industrial Solvent Vapors, J Ind Hyg
Toxicol 1943;25:282-5.

Braunstein, L.E.: Subacute Yellow Atrophy of the Liver Due to Solvent. ] Am Med Assoc 1940:114:136-8,
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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29l (Styrene)

—

. 2|0

#Hd of@d(phenyl ethylene), H]'d WA (vinyl benzene), AUl (cinnamene), |2 o] &ll(phenylethene),
of el dHll Al (ethenylbenzene), 2Elo]dl(styrene), E]E(styrol), 2E|Ed(styrolene), AEFOJHl R -
(styrene monomer),

2. =2|-2etd g3

CH,

_
- CAS No 100425 - M TR G é
2oF 2R FAoA ] VIS F A, FEetal ARt oF (HAIYA] ¢ 0.04-0.32 ppm)

104.15a (25°C, 760 mmHg:

= A g opm = 4.26 ng/mt)’ H F 0.9059 (20C)"

= = J¥ -30.6T -2 = H# s2c’

571 ¥ 3.6 (air = 1)° = 71 ¢ s5tor (207

el 3 A 31T (cosed cup)’ X odF S A Y] 3 1.1%6.1% (vol %)°

2 & = ?j QI{P L =Th300 mg/¢ at 20T)°. LI, oJHE, oAE, o|}slekae] &

7] B 93} 7)o =EEHW AAE] F33}, AshE o] TSR (peroxides) S BT
E%] 1 ®the Merk index, "ACGIH, ‘HSDB

A AHEEH™ FEd)e] Az, fElrdetel] AM-E= 23E3} polyester A[9] &4
AAA A=

)

4, F2 == 33

1) FSARKE . 247, AAA|, gto|z, gfojo], FAFA] 59 A=Y
2) FRAUTER: BHSA 5 AZAeIN fRe] B, Wk A9, FeEAS 227
5. & Y A
cEFS L FR 5578 B wEH, 4646 ppmo]l =EE S W 69.572.1%7F Hofl At
HRE 5% FrE TEVIE 5% 59 oF 0.12% X*EOIE}”

* TJA} : microsomal enzyme system©] 2|3} styrene oxide®@ THAFE|IL, ©]A o] 4=3}=]o] phenylethylene
glycol(styrene glycol)©] E T}, styrene glycol2 mandelic acid B+ benzoic acid® TAFE]IL, hippuric
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acid 7} #t}h. mandelic acidw= ®HARES 7/ A phenylglyoxylic acid7} ¥t} styrene oxidew= 2|5
hydroxyphenylethyl mercapturic acid® TJAME 7| = o},

o 14 : 90-97%= TIAMAHR A O R H|EE T} mandelic acidi} phenylglyoxylic acide ARl Al
4wl % djApbEolT),

cHE7] - FA =E Al W)= styrene 40%, mandelic acid 4A]ZF, phenylglyoxylic acid 8A]7to]
T}, W2 Al mandelic acid®] WH7]= 69470 o,

10020 pprcl] 3eEAE w34 A1 ATl ehkek ARATA
. qlgto] 2 ppmell = EHRE W AR S718A FHE, H, 2L
A7 Aste derolnh 8% Heked sEE Bulg 27

(2) W AFET

1) A

T A koA AAAZE 7P mdEt 7]@olth 100 ppm o|5te] WA =" u 9ok
F% 12, Aol ol elol Ueheh A AuU wEu FRAAA 4RO g Al
Folgt ks BAZE UARUTE 2549 ppmeyears oAl HIEH] 3.29 (95% CI, 0.48-22.65), 200-349
ppmeyears O] A] 16,32 (95% CI, 3.47-76.76) o]k, Aoz w2E Zzzjoa HAA7|% o]A}
A A5t Mzto|A A AP Z=HAF oA, EEGSO]AP AAHA=AA o)A Sof tidt Hi1E9] 011:].’) o
A5 A3t EgtaE ZEA A AW F wAFgA F%0.14 or 0.65 g/0 , equivalent to styrene
level 10 or 46 ppm)] wa}l color confusion index (AZF o]xho] G238k xjo]7} AJAT}”. 2292 ppm
23T 22 v aPe o, AAYSHA F A7) 4-10% = F . TWA 100 ppm FE
A HAAAAE Foll s oA A 55 Bt AYS fLd’,

>
oy

2) 577

AeEetaE AlzEddel TAE ZEA S 9~110(869) ppmoll =EH ARSI HAWS
(18%), ¥l ZFGS TA5EATE AER] keEH ZEARSC] H2ato] Hlste] HIPLA H7]s

A4 Aurs derct

3) ZHE=A|

2 FHF FRAA ZAAfAre] F7HtHE 9t Barso] oy kmEef digf] FEEt B
StAU 37 Ajtoa] 29x ke Ayt e P e oA Bk At glou ot
£ spetado] o3 dF HHXﬂ?—:_} F glen” Aol gtk Buw Q. 2006@ NTP:
A7kl Al WAy EA O] 2A7L SR gk AR YHH

i
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(3) &

2ElE e tAERQ AFSE A E]H(styrene oxide)©] DNAY Ag}ste] §AAEAS YEHYEZ 40
2

ppmol 4} FE| AEdle] wEEW BERUTTAA GMA WolE LrehdTh ASF AT WE
A= geiA glou AelAE Bl BREL. AUd AT TRANA 28/A GO A% A

o] F7HEItH: 7S] Qo Bt SetRA wd, wEw w27 Aust BAR ofn] 9
L A2 Yex Eata r}?. (ARC 2B (2E7]4)), ACGIH A4)

i

A

7. ==7|&

1) 71 ==71%

S (A8 55, 2013) TWA : 20 ppm (85 mg/m’) STEL : 40 ppm (170 mg/m’)
u]=H(TLV; ACGIH, 2011) TWA : 20 ppm (85 mg/m’) STEL : 40 ppm (170 mg/m®)
1& 449 37 3 FRAYA, WRUAA ABgelst A, SEAA A4S skl 9

3 A% F7] F F&= 50 ppm olstolA AAEAHTL F3AAA B UebeE A,
o] TLV-TWA 50 ppm, TLV-STEL 100 ppmol|A] a}3F 243

o H.
TWA : 100 ppm

0] =L(PEL; OSHA, 2012) Ceiling * 200 ppm STEL : -

u|=H(REL; NIOSH, 2012) TWA : 50 ppm (215 mg/m®) STEL : 100 ppm (425 mg/m’)
S ASHOEL, 2012) TWA : - STEL : -

= A(DFG, 2012) MAK : 20 ppm (86 mg/m’) PL : 1I (2)

Q] E(OEL; JSOH, 2012) TWA : 20 ppm (85 mg/m’) STEL : -

AJE(ACL;, A =FA], 2012) TWA : - STEL : -
AA= A EAE 2011) TWA : 20 ppm (86 mg/m’) STEL : 100 ppm (430 mg/m’)

*

ObM MAI=M [EZIR 7|2 2 50| HHEe L E7|2X™2|HE & OdiEiC)

=13
=
*RE Hes EM'—S'E?:I'—IEL (¥ ACGIH= 2011 & T2t 2011d EE FstRSLICH)

o=

(2) BESH BYEY : u]=HBEL ACGIH, 2010), 2003 77

=4 2= Az ZHF A7 BEI
AH 2 mandelic acid +phenylglyoxylic acid AAERE & 4 00 mg/g creatinine
FHE S styrene AAETE & 0.2 mg/l

8. HuE

o

1) Wieczorek H, fennell TR, Review of the metabolic fate of styrene, Crit Rev Toxicol 1994;24(S1):S11-S33.

2) Rithimaki V, Pfaffli P. Percutaneous absorption of solvent vapors in man, Scand J 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:
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Dose relation with a urinary metabolite, Environ Res 2001;85(1):25-30,

7) Rosenstock L, Cullen MP. Textbook of Clinical occupational and Environmental Medicine. second edition.
Philadelphia :Elsevier saunders. 2005: p1004-1005.

8) Hemminki K, Franssila E, Vainio H. Spontaneous abortions among female chemical workers in Finland,
Int Arch Occup Environ Health 1980;45:123-6,

9) Hemminki K, Lindbohm ML, Hemminki T, et al. 1984. Reproductive hazards and plastics industry. In:
Jarvisalo J, Pfaffli P, Vainio H, eds. Industrial hazards of plastics and synthetic elastomers, New York,
NY: Alan R, Liss, Inc., 79-87.

10) Cho SI, Damokosh AI, Ryan LM, et al. Effects of exposure to organic solvents on menstrual cycle

length. J Occup Environ Med 2001;43(6):565-75.

11) Lemasters GK, Carson A, Samuels SJ. Occupational styrene exposure for twelve product categories in the
reinforced-plastics industry, Am Ind Hyg Assoc J 1985;46:434-41,

12) NTP. 2006, NTP-CERHR monograph on the potential human reproductive and developmental effects of
styrene, National Toxicology Program, NIH Publication No, 06-4475.

13) ATSDR; Toxicological Profile (2010), p72-6. Available : http://www.atsdr.cdc. gov.,
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A ZZ A= (Cyclohexanone)

Bl A}=(hexanon), I W2 Al E(pimelic ketone), A A E(pimelin ketone), AlE(sextone), A ENA}
| & @l (ketohexamethylene), AFo|ZZNA 7| E(cyclohexyl ketone), HEAFO]E 28 Ak(ketocyclohexane),

2 4 Abo] & 2 3l A oxocyclohexane)

2. =8| =t 943

- CAS No 108941 - ERPA B AL CGHLO é
DoF U A OofH|E W vkl WAL Ui A WA HER 4 ARI(HA ;5 0.88 ppm)”
2 X 9814 - H| Z= 09478 (20T, B=1)
= = ™ 3¢ 2 = ™ 15506C
= 71 Y = 34c (F7]=1) 5 7] ¢ 5 mmHg at 26.4C°
ol st X 4rT(UHAE, SACOREAE” - = gt St A kel 1.1% Ak 9.4%
M & A 4 1 ppm =401 mg/nf ; 1 mg/n = 0.25 ppm (25T, 760 mmHg)"
g &f = o 9t HE=rhoTolA 15 g/100 ml). THE 715%19—% 2 Aelry,
71 Eb 743 ASHA] W "Alal HEshd Bo] Un ZEuksith, dad A 2ALSE A3}
F4 9 dAsiEr s e fETIAeL FU)7F dhASit) 7HaA A
Z : the Merk index, "ACGIH, “HSDB

32 SRERISE) © tol2 Az 27, 245, AEAE], DOTY] &4

4, F2 LEE= 3™
1) FSAEY @ A, =7 Az

2) ZQATTH ¢ ARzoHolE, UERATRA Aot S4, ud 54, AAn U=,

ex 7FE 5F 7S 34 HIIE A HIRIE AlA AR <14

5 & % CHA}
cF T R ARE 250, B 9RE $5tolx: SaHnh
o giAl W v A @ AFHEE A= cycohexanolZ AT 3L glucuronide®} A $Hcombination) B¢ A~

o= HH*SE]L]'D Q7F A= TjFBo] 12 and 14-cyclohexanediol-glucuronides® thAFEITF
1] - =F B 0-6A1719] cyclohexanediols] HjAdo] R Adojuba, ¥y 14-18 A 7RO}
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. o mBHAE woli olmE FHE ehbA gskort 5
ppm F= —‘T"Ei = A55 )

5 =, 2, 5o A3 FAol A vkt
Aol HESFYS wf WS Aol wRo] AT 5 ek AR Gl et LE=
7] A& 0B R gAE A7 Uy
2) Az
Aol As BRI Z1uET vhHAE-S SuTtth Algho] A kEEE H9olE A4 2
o FHAA QA FAol U Aow AR AR Al R e 4T F4o] 9
oug AgtelA 24l BAo] et ke kEFH7E AE Zloltt.

]

o
m\
1

B X|(defatting) &3}7} QQoBmE AV|7F =

0)
e

r]I

B8 wo] o3 3% AFo|} nFge] A

(3) A
2W7F AE(310-570 mg/kg/day) @t wF-2~(1850-7100 mg/kg/day) S TAICZ 2842 A|ZFZIA|=S
e Azt oA ool Ak kEFolA gEFo] TR, A el Ak kmEatolA
EAF/AF WAl Tkl ey kg WAlE 8l A HE sk kEdolA A
$-el Wiel RelobA SISHAS. ST mASk IR G B, v Aol
e QIzko] glol A FFIAe] MSAEA HAUSS Ao) Bergel flrka shan,
(IARC : 3, ACGIH : A3)

xS
N>

7. =EI|1E

1) 71 ==71%

S (&5 5 2013) TWA : 25 ppm (100 mg/m’) STEL : 50 ppm (200 mg/m’)
u|=:(TLV; ACGIH, 2011) TWA : 20 ppm (80 mg/m’) STEL : 50 ppm (200 mg/m®)
7% AR 2A & 3, B AT sl 2204 9%, 2 A 2 TRsE G
28 3.

u|=+(PEL; OSHA, 2012) TWA : 50 ppm (200 mg/m’) STEL : -

1| =H(REL; NIOSH, 2012) TWA @ 25 ppm (100 mg/m®) STEL : -

SHAFHOEL, 2012) TWA : 10 ppm (40.8 mg/m’) SIEL : 20 ppm (81.6 mg/m’)
EA(DFG, 2012) MAK : - PL : -

& E(OEL; JSOH, 2012) TWA : 25 ppm (100 mg/m®) STEL : -

AEACL TAE=FA, 2012)  TWA : - STEL : -
ATFE= A R AE, 2011) TWA : 10 ppm (41 mg/m’) STEL : 20 ppm (82 mg/m’)
MY, MASY ORAE V= 4E 5o dEs LEVIEHRE HOHFLCH

OE Hrs RAMAZQILICH (RACGIHE 2011 TF Tltc= 2011 TS ZnstgiaLct)
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(2) BESA mUEE : u]=X(BEl; ACGIH, 2010)

8.

£3 &= A=E ZHF A7 BEI
1,2-Cyclohexanediol in urine* AAEzg o EAa 80 mg/{
Cyclohexanol in urine* Zolzxg o 8 mg/{

*With hydrolysis, 'At end of workweek

TS

1) Greener Y, Martis L, Indacochea-Redmond N. Assessment of the toxicity of cyclohexanone administered
intravenously to Wistar and Gunn rats, J Toxicol Environ Health 1982;10:385-96,

2) Flek J, Sedivec V. Identification and determination of metabolites of cylcohexanone in human urine,
(Czech) Prac Lek 1989;41:259-63.

3) Mraz,J, Galova E, Nohova H, Vitkova D. 1,2- and 14-Cyclohexanediol: major urinary metabolites and

biomarkers of exposure to cyclohexane, cyclohexanone, and cyclohexanol in humans, Int Arch Occup

Environ Health 1998;71:560-565.

4) Merck & Co., Inc.: Cyclohexanone, In: The Merck Index, 12th ed., on CD-ROM. S. Budavari, M. O'Neil,

5)

)

7)

8)

9)

A, Smith, et al,, Eds, Chapman & Hall, New York (1996).

Sanmartin O, De La Cuadra J. Occupation contact dermatitis from cyclohexanone as a PVC adhesive.
Contact Dermatitis 1992;27:189-90,

Patty F (ed.). Industrial Hygiene and Toxicology: Volume II: Toxicology. 2nd ed., New York: Interscience
Publishers, 1963., p. 1766

Lijinsky W, Kovatch RMJ. Chronic toxicity study of cyclohexanone in rats and mice. J Natl Cancer Inst
1986;77:941-9.

USEPA: Assessment of thyroid follicular cell tumors. Report EPA/630/R-97/002. Risk Assessment Forum,
Washington, DC(1998)

IARC, Consensus report, In: Species Differences in Thyroid, Kidney, and Urinary Bladder Carcinogenesis.

IARC Scientific Pub, No. 147. IARC, Lyon, France (1998).
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L A E2 3 A= (Cyclohexanol)

1. 32|0f

3| =W (hydralin), A8 = 2 4| (hexahydrophenol), Alo|ZFZ23Al &3 -&(cyclohexyl alcohol), OF=
2 Y(adronal), 34 (hexalin), H<(naxol), 3] =23 (hydrophenol), o} (anol), 3| =FA|ALo|Z 284k
(hydroxycyclohexane)

2. =2|-2etd g3

- CAS No 108930 - BRI FEAL CeHLO ©
. IQF gl LW FAol Mol oA E= 3&?‘47431% JLA|. oFst Ak = dHbs) H[S=T HAY
(A dfgt <45 0.15 ppm)”
=2 Xt 2F 100.16° - H]| = 0.9624° (20C)
= = H 25937 -2 = A 161.84C°
= 7| 9 & 346 (&7]=1) 5 7] ¢ 0.657 mmHg (25C)
ol 3 A T (U - E gt 5t Al sl 2.4% (vol %)
M et A 2 1 ppm = 4.0 mg/m’ ; 1 mg/m* = 0,245 ppm (25T, 760 mmHg)b
2 3 = =l gk 838l 3.62/100g (20C). WaFE w3kl ok, o’ olAH o] E,
< ° AN =G, HoaAet & Aol
- 7| Eb ZFeE ARSHA|el HEStA Eo] Yo Zuksit) dAAash nj= dARSIERA e FETTA
et 7171 HAS)

Zx : *the Merk index, "ACGIH, “HSDB

fiLhd

3. &

0=

o8

- AE2IA= A = #m9] 43} §hE-(hydrogenation)of] &]8f AJARE.
- K-Ajfi (ketone, alcohol, cyclohexanone-cyclohexanol Z3HE)9| A 21} oA ErAIsH

- T A TBAREES EA; Bl Sk, ) HIE, SAA|, kA, AlAlL soF Al

4, F2 LEE= 3F
1) FBAT 1 PHSA, oFE AxY
) RREBBY 1 A1) U FA. WS Y, SNE AT FBEY. #F, AR, o8
209 §4 g BH
5. &4 ¥ A}
CES BN HAS B AR EEd. SRAGNA OF ws A 9RE B 34 55

_
o0
o0

u
Hu
>
>

4o

bl

o

>
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i
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P

cOlAL 9 E7olA AT E v 59 wEe9S ), 94t 9 F2ZE4w Agslol

R AR Qs

3k S AZRIANET HEE AR, b, 1, B2 A35A EdAL B
2 AT Azkel e A ARE AR AREe] o AgE AsHl mEHw FEu

A 9AE 100 ppm FEO] 3582 =E A uf, &, 3 9 5o 2TFAfo] Lyttt 4847t u
%] B|AE(@4% cyclohexanol in petrolaum)E -2 wj, THIT} HEEo] ALY TR Loi] FE, Q4

=
= 6
TE, olMEe, 94 4AS fAT - U,

(2) T A%

oft
e

= AFollA HkEd= 44 ¢F H. (ARC : -, ACGIH : - )

S (=T 2013) TWA : 50 ppm (200 mg/m’) STEL : -

u|=(TLV; ACGIH, 2011) TWA : 50 ppm (206 mg/m’) STEL : -

71E ARY A - A = A= FFABA A THedE Hastr] A 23
0] =H(PEL; OSHA, 2012) TWA : 50 ppm (200 mg/m’) STEL : -

u|=(REL; NIOSH, 2012) TWA : 50 ppm (200 mg/m*) STEL : -

S A3HOEL, 2012) TWA : - STEL : -

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

Q] E.(OEL; JSOH, 2012) TWA : 25 ppm (102 mg/m’) STEL : -

AR(ACL TALEA], 2012)  TWA : - STEL : -

AH= (AFS]| R AF, 2011) TWA : 50 ppm (210 mg/m’) STEL : 75 ppm (310 mg/m’)
*HIORA MAIEN [EZIRF |z ZHAF So| MEs LEJ|EXN2|BE ADdEiuct

s HrEe RAEEQLICE ($ACGIHE 2011 T E2teE= 2011E TS EHsiEL )
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(2) BESA mUEE : u]=X(BEl; ACGIH, 2010)

3

= A= ZHE Al7] BEI

5 i
AdEw F, 52 :

iy
o

1,2-Cyclohexanediol in urine*

Cyclohexanol in urine* AAdExqg & -

*With hydrolysis, At end of workweek

WESH BUHY g AASIE ok 2A7 $EG

&

8. &m

HO

1) International Program on Chemical Safety/Commission of the European Communities; International

Chemical Safety Card on Cyclohexanol (November 1998).
2) Browning E. Toxicity and Metabolism of Industrial Solvents, New York: American Elsevier, 1965., p. 386
3) Clayton GD, FE Clayton (eds.). Patty's Industrial Hygiene and Toxicology: Volume 2A, 2B, 2C:
Toxicology. 3rd ed. New York: John Wiley Sons, 1981-1982., p. 4648

4) Rom WN. (ed.). Environmental and Occupational Medicine. 2nd ed, Boston, MA: Little, Brown and

Company, 1992, p. 415
5) Rowe VK, McCollister SB. Alcohols. In: Patty's Industrial Hygiene and Toxicology, 3rd Rev. ed., Vol. 2C,

Toxicology, pp. 4643-9. GD Clayton, FE Clayton, Eds. John Wiley & Sons, New York (1982).
6) Pohanish RP (ed). Sittig's Handbook of Toxic and Hazardous Chemical Carcinogens 5th Edition Volume

1: A-H,Volume 2: I-Z. William Andrew, Norwich, NY 2008, p. 770-1
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712251 ]

L A E&234) (Cyclohexane)

1. 32/0f

)

sl A}3) = 2 Wl Al (hexahydrobenzene), &AM &l €l (hexamethylene), 3l AFo}Z Ell (hexanaphthene), &
S Al4=3Hbenzene hexahydride)

J

2. =2| -2l g3

- CAS No 110827 - A Y TRAL CH, O
- EQF QA A §U] AR ATA L] WAL T,
""" 2 X2 8416 . H] = 0779 @0C)
= = A 6470° -2 = H 80.7C° (760 mmHg)
57 Y= 298 (F7]=D) Z 7] ¢ 969 mmHg (25C)
ol 3 F 18T (AAAH) 295l SR 130 A 84w
M & A 4 1ppm=35mg/m ;1 mg/m' = 0.29 ppm (25°C, 760 mmHg)"
-8 d = B EE 284, M oMAE, IEE, JiFEt, WA’
71 Bt &, 3, 293 9 71 HEkEE gafof ohv, 8717t doll EEHW =AY
et A4S u= ALAEHE, Astea 9 dAsieael T2 fE57EAe S wASt
o, SetAE R, 1FE, 9 0E8A|S AsHA gt

1) FSAREE 2 Az
2) FLEZEH : offZAMIAlL, AlZR28A FZEto]E(cyclohyxyl chloride), UEZ A2 34k

(nitro cyclohexane), A|& 23 Al (cycohexanol), A& 23 A=(cyclohexaone)®] A|Z1}A 1} SHeHE

ISR R

5. &+ H AL

mjob

* 54 AE HEF 8A|2 cyclohexaneS FF%F 8] FZ A A respiratory dose] 23%, alveolar
dose®] 3407} A@A 02 FowT

s ThAF W HJA 1 960 mg T T, E T A7 B9 A O E cydohexanol 0.5%, cyclohexanediol
34.7%0] WA= 9,

] A B e e

f7lstetE | 191



ALAE o2 250 ppmof| 4A17F S =& AlZS W, 478354 A ARattention, learning &

1 S Qgled £5, Bukga Fuid w43

Z4e mastgel. pBPK mdlof Al Q17he] A9 3000 ppmolAl MAZEI AAYSoH mprt
ol &5 3L, 1200 ppmo| A B EI7L e

memory, motor performance test)o| 4] Eo

(2) T A9 A= 9
(3) A

23} Al A "rerEA R 3 oF ¥ (JARC : - , ACGIH : - )

o

7. = E7|&

1) 71 ==71%

(LT H | 2013) TWA : 200 ppm (700 mg/m’) STEL : -

u]=H(TLV; ACGIH, 2011) TWA : 100 ppm STEL : -

712 AR 2A : A A(sedation) 7hsA, AAAWEEH T, A4l 5SS Hasstr] Ya AF
u]=H(PEL; OSHA, 2012) TWA : 300 ppm (1050 mg/m’)  STEL : -

u]=H(REL; NIOSH, 2012) TWA : 300 ppm (1050 mg/m’)  STEL : -

S A3HOEL, 2012) TWA : 200 ppm (700 mg/m’) STEL : -

= A(DFG, 2012) MAK : 200 ppm (700 mg/m’) PL : 1 (4)

Y E(OFL; JSOH, 2012) TWA : 150 ppm (520 mg/m’) STEL : -

AR (ACL; TALEA], 2012) TWA : - STEL : -

AT = (AL B AR, 2011) TWA : 100 ppm (350 mg/m’) STEL : 250 ppm (875 mg/m’)

t'E g, dasd IRgH, Vs g S0 e =E7IEdRHE FHELoh
*RE GEs IAPEZQUCE (XACGIHE 2011E o T2t== 20113 IS FOsiRSL )

(2) AESA nUET : A2 9o

8. 1E

rar

1) Mutti AS, Lucertini M, Falzoi M, et al. Organic solvents and chronic glomerulonephritis: a cross sectional
study with negative findings for aliphatic and alicyclic C5-C7 hydrocarbons, J Appl Toxicol 1981;1(4): 2246,

2) Mraz J, Galova E, Nohova H, Vitkova D. Markers of exposure to cyclohexanone, cyclohexane, and
cyclohexanol: 1,2 and 1,4-cyclohexanediol, Clin Chem 1994;40:1466-8,

3) Hoogendijk EM, Emmen HH. Model Studies for Evaluating the Behavioral Effects of Petroleum Solvents
and the Role of Toxicokinetic Factors: the Effects of Cyclohexane on Behavior in Human Volunteers,
Project Report 804518/011, TNO Nutrition and Food Research Institute, Netherlands, (1998).

4) Hissink AM, Kruse J, Lammers 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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A|E28Al (Cyclohexene) ]

1. 390

A E| E 2}<=SHbenzenetetrahydride), H|E&}s]| =2 Wl Al(tetrahydrobenzene), Ao|ZZ238-1-Hl(cyclohex-1-ene),
1,23 4-H| Eg}s]| = 2 Hl A (1,2,3 4-tetrahydrobenzene)

- CAS No 110-83-8 - BRI B RAL Gy @
D A A R0l ohglojw] WAl A% 0,18 ppm 8" FEF WAYZL Yk,

Xt 82,14 - H| & 0.8098 (20, &=1)

= -103,5C° -2 = X 831° (760 mmHg)

2.8 (F7]=D) S

-6°C” (A A - 2

1 ppm = 3.35 mg/m’ ; 1 mg/m’ = 0.298 ppm (25C, 760 mmHg)"

284 B M4 971840

71 B Aslel WEshu, ol U Bwels Aotttk Jdsitas 0§59
7178 Ak, Sefag R, R, D84S AsHA jith

= : °the Merk index, ACGIH, “HSDB

N

ot 67 mmHg (207C)
A 3k 1.2% A 5%

i
o

o ™ o oM Jr Mo
N
o

4> o B oo¥ om

ot AL, upe QAL BARSI =2 RIS Bl AHB| =9 Azt Zull-g-A|

1) FEARY @ seAE A=

2) FRATTY 1 obrlWAk, wHQlA, A ERMEIAL B Y H Y Az AT ) 7bAw

g B, b BEE B mEHUS 0 WA Ft ol 2ol
« A} 2 84 : Hydroxylation, conjugation ® THARA| 7} Aoz A A=t
| a7 B A= K=

FoIsteE | 193




AH | 671Y HoF 150, 300, 600 ppmol] &Y =%
Hov o= Askera HAKglucose, BUN,
cholesterol, GOT, GPT, LDH, electrolytes), &Ms+& HANWBC, RBC, platelet etc,)®] o]Ar2> Ho|zx] &

3)
F,

(3) A

Sl Z] k5. (IARC : - , ACGIH : - )
7. = EIIE
O 7Isks7lE
(185 2013) TWA : 300 ppm (1015 mg/m’) STEL: -
u]=H(TLV; ACGIH, 2011) TWA : 300 ppm (1010 mg/m’)
T o] A3 Hastey] s 44
0] =H(PEL; OSHA, 2012) TWA : 300 ppm (1015 mg/m’)
1] =H(REL; NIOSH, 2012) TWA : 300 ppm (1015 mg/m’)
. & FH(SCOEL, 2008) TWA : - STEL : -
= A(DFG, 2012) MAK : - PL : -
AdE( ) OFL : -
A =(2011) TWA @ 300 ppm (1000 mg/m*)  STEL : 380 ppm (1300 mg/m’)

(2) AEH BUEHY : A&7 ¢S

8. 1E

it

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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97|82 -53
L opdE(ohu|:=dlA) T} 1 E=A|(Aniline & homologues) ]

1. 390

o] - Hl Al (aminobenzene), H'd ©}W(phenylamine), HlAlo}W (benzenamine), ©}d] =% (aminophen), o}

dg @ (aniline oil)

CAS No 62533 ERA S FRA CHIN ©7HH:
@0t gl Ly A T @3] 7|53 e Aoy, Wk ofulat 2 WHA7E doh
5719 dof gom Hojxct

2 Xt 2 9313 - H Z 1.0217° (0T, E=1)

= = = 60 B =S M 184.1C" (760 mmHg)

=712 5 33 (Z7]=1) 5 7] ¢ 0.667 mmHg (25C)

ol 3 A 70C” (LHAE) - Z gF 5t oAl S 1.3% AR 11.0%

M2t A £ 1 ppm =380 mg/m* ; 1 mg/m' = 0.263 ppm (25T, 760 mmHg)b

g of = 4FL WA, FERRIE B0 ¢/286 ml at 200)T tfEE| {7]-8A0 SafE
- 7| Et opdde] V| Tt B EEES FAs, A S, M B, IalkskE,

R bl
G2, kA, ofRl, /7], E= saditEd HdEde £9e 199, A4 dude oR
Yob, 4skibE 9 YAlskeiasl WAste, BebaE R, TRE 9 92AS 4o Ak

Z3 : °the Merk index, "ACGIH, “HSDB

53]
W ooldAe mste 4R AT TRANA HE F4F 6w ool MRS BF Aow

s

S Ee EuRAE AT AAE B4 SSED) UR F4E e Faste), & ATl
=
st FUE obdYe) ot FoEE, wEFo] FAUSE ¥ F4E FURT.

=

L

H AH 2= Nacetylation, ring hydroxyllation, N-oxidation©|t}, o] Zof| A
3l Neacetylation 7 27} | Es|mZ2 e} BHo| gy =AHHP”,

foIstefE | 195



A HESRZFZR F=7}

E
o}

Al
=

1942 5ol

lucoronide, sulfate®} A3}5}0] o-, p-aminophenols® AHOZ

o

— &
& Z4bo] YEhyar, 1A17F S2F 100-160 ppm:

L
7

2] 60%

Aozt Lebdel. o

£ls

1=

b 7-53 ppme] 7|0 kEEHW
—

FEo] WA et WEs®

o
SEH Az

o

ol

15

S
T

v}

, A

_/'\_
RLem7), ool =

s

HoliL, 70-80% ool A

ofm

Wil 50-70%0l A o] 4] ef w3
o AP R It

|
=

=

=

S
T

91717 42

NH
ol
=0

)A
R

) ol x4

IR

o

o o

]_

=]
gl

At

(photophobia), A]ZA&Fofj(visual disturbance), 552

I, W) Ao, Tol, TE, HE, TKE, 049 gof, nhul, 7

=

o

2

3
=4

‘1

A
Qs

o
o

o},

o

g Al 2 95 AL ek glo] RaE g,

w7l gop,
1) 2=

2) AMAA

3) AAIA

s

°

o|J

=

o] ojejgrz ol

]

7=
fins

[e]

o= 3t

(3) A

SRR EEE S

2AE B8 Aol

J

el

P EA aniline hydrochlorideE 24

(IARC :

al

oS
&

5}

3, ACGIH : A3)



7. = EI7|E

1) 715k=E71E
(R H 2013) TWA : 2 ppm (10 mg/m’) STEL : -
u]=H(TLV; ACGIH, 2011) TWA : 2 ppm (7.6 mg/m’) STEL : -
71 ARY A AFsENA 5 ppmol] =E2EHUE W Ao HEFRIZETC] SIS
oI7tE HH T4 VMse XA SR FASE nitrobenzene®] TLV, 1 ppm Falgh
u]=-(PEL; OSHA, 2012) TWA : 5 ppm (19 mg/m’) STEL : -
0] =H(REL; NIOSH, 2012) TWA : - STEL : -
© 3 JSHOEL, 2012) TWA : 0.5 ppm (1.94 mg/m’)  STEL : 1 ppm (3.87 mg/m")
EAU(DFG, 2012) MAK : 2 ppm (7.7 mg/m’) PL : 1T (2)
) E(OFL; JSOH, 2012) TWA : 1 ppm (3.8 mg/m’) STEL : -
YE(ACL;, S-S54, 2012) TWA : - STEL : -
AH= (AFS]| R AE, 2011) TWA : 2 ppm (7.7 mg/m’) STEL : 4 ppm (15 mg/m’)
Y, WA=, ORAR, Ve A 59 dEe EVIEHe|HE iR LI

RE Hes XM'-:'EO'LIH (¥ACGIHE= 2011, H2teEs 2011E EHs Hdsi@suU o))

(2) WESHA HYEH . u]=H(BEL ACGIH, 2010)
£ g¢= A=z ZHF A7 BEI
Aniline* in urine AAEa o -
Aniline released from hemoglobin in blood AAExa o -
p-aminophenol* in urine AAExa & 50 mg/{
*With hydrolysis
HUERS Qe Az o Yo smI Ryl obddls HET 4 glou, @ AlA
st7]ol= PX‘ TAZE B3 71eol A © A2 2RlelA paminophenole]d, A-HALR o]§-d
& 92,
8. FnEd
1) International Program on Chemical Safety/Commission of the European Communities; International
Chemical Safety Card on Aniline (March 2001)
2) Baranowska Dutkiewicz B: Skin absorption of aniline from aqueous solutions in man. Toxicol Lett
1982;10:367-72,
3) Iwersen Bergmann S, Schmolt A, Acute intoxication with aniline: Detection of acetaminophen as aniline
metabolite, Int J Legal Med 2000;113:171-4.
4) Lewalter J, Korallus U, Blood protein conjugates and acetylation of aromatic amines, Int Arch Occup
Environ Health 1985;56:179-96,
5) DFG Deutsche Forschungsgemeinschaft: Aromatic amines. In: Analyses of Hazardous Substances in
Biological Materials, Vol. 4, pp. 67-85. ] Angerer and KH Schaller, Eds, Commission for the Investigation
of Health Hazards of Chemical Compounds in the Work Area, VCH Verlag GmbH, Weinheim, FRG (1994).
6) Piotrowski J. Exposure tests for organic compounds in industrial toxicology, pp. 70-5. DHEW (NIOSH)
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Pub, No, 77-144. U.S. Government Printing Office, Washington DC (1977).

7) ATSDR; Toxicological Profile (2007) Available @ http://www.atsdr.cdc. gov.

8) Henderson Y, Haggard HW. Noxious Gases, 2nd ed. Reinhold Publishing Corp., New York (1943).

9) Pohanish RP (ed). Sittig's Handbook of Toxic and Hazardous Chemical Carcinogens 5th Edition Volume
1: A-H, Volume 2: I-Z, William Andrew, Norwich, NY 2008, p. 215-6

10) Holstein E. Arch. Gewerbepath. u, Gewerbehyg 1955;13:522.

11) von Oettingen WF, The Aromatic Amino and Nitro Compounds: Their Toxicity and Potential Dangers,
U.S. Public Health Service Bulletin No. 271 (1941).

12) American Industrial Hygiene Association: Hygienic Guide Series - Aniline, AIHA, Akron, OH (1955).

13) U.S. National Cancer Institute: NCI Bioassay of Aniline Hydrochloride for Possible Carcinogenicity,
NCI-CGTR-130, DHEW (NIH) Pub, No, 78-1385. NCI, Bethesda, MD (1978).
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L oL EUEHY (Acetonitrile)

Al o} =W €H(cyanomethane), ©f|BFL}o] E & (ethanenitrile), o2 Uo|EH(ethyl nitrile), HE7}2 R 1}0]

E 2 (methanecarbonitrile), W&l A]o}L}o] = (methyl cyanide),

- CAS No: 75058 - EXA B RAL CHN H,C I+
L DS A R R WAL U g

2 Xt 4105 - H = 0783

= o= A 4se’ -2 = A 81.6C" (760 mHg)

= 7] W B 142 (Z7]=1) Z 7| & 888 mmHg (25T)

ol st H 556C; 48T" (AsAbep) C = LR St 440 A 16.0%

B 3H 7 2 1 ppm = 1.678 mg/m’ ; 1 mg/m’ = 0.595 ppm (25C, 760 muHg)"

o 5 o FRE UIE oRHlRIE, AE obiHelE, ofH=, obE ofr]=gel, Fww
< ° E, 95 o=, Bxs) whalgs, B B9
Ol Er @ ohiEUEde SIE 3l Eaelol FAE WAelE, Hea el
Are] A2d @, WA, Ll QF, WSk, HERo ol FRRUTUAL B T 4o 7
o AFSHAl HE Al =0l b}i —"EHPOPU%, i Al AAkels, dabstebs, g7, A4k
2o 9% shact Z77k dyst], oEYERD AL BetAYR, DRF U 84S A5
Al g,

=X

: °the Merk index, "ACGIH, *HSDB

. FE LEEE 33
1) FEAREE 1 okmd AR BAP@BSTA], niniledlF, ), AFA Al2Y, ooFE A=

FQFFEH | oHNEYEZL Hetrdbutadiene) T B3R AZaA oA SR ALEE]
© I " AEA 7IEolM At 22 Al =F

L\l

2 ChA}

1]
EN

L EY, TR wE Fowas] o] Al B
SHiAb R OujA oM EUEZS AbEle] F7] AlQbshEe] Hl, oA Alo|EAEAEIAA
(cytochrome oxidase) T} ¥HEato], A% FFo] Wash A4l 1S ol AEEA@noxia) S U

%
+




ERdiTh o] dial S o E YEH| Hs| MHS] dojuyRz ot EYE™ o3t 4 S
o] A HE o] Yepdtt FE7] AIQMSHE2 o]F A dPH S AR ZAdo] vl eFSl thiocyanate
7} Hof avoz wjdw}’

« WE7] 2 98% OFIEYUEZES 5 mL A AFIeE AbollA o EYE- S RG] = 3241%F, AR

sHEo] wht7)E 15417k,

olN

6. EX E7|H HUE

oT

i
1) 24 A3F

oHIEUEL| o3t 4 U S5 =E AR wet g2, AUdSER gt M3 dofut
22 i eF 2-13A17F Fofl yEidth 27 SAIRe RS e4S Holw oEYELS] 2
=2 Y Al Aol 24-48A13bEt SRR A A ' B R gt

A3 vedth A% wE A hgol Folt A% BEFel Uehtn, dF wE
A, Kussmaul &80] 1/]—114—1-4-1‘4- A o] A YRS 4A)7F ot 40, 80,

=]

s

160 ppme] oM EVEYe] = AFch 40 ppm =EHYS w, & ol AY B ok Ak wt
At

3 T4, 24A|7F B9 Ho A7 =Z(sensation of cooling in the lungs)< X I3} TE 40
ppmof| Al ¥h-go] ¢ldld F 2 80 ppmol] =FEAUE e w30l AUTE 9¥ F, F WS 160
ppmof| =& AZS wf, gt gol 2A1XF Fof dFo] Yot 2= A, SARE Fof 7[RV Fol=
FAE sastgy

2) MEHA

oo
2
o
r
2
2
b
>
o>
o
B
;y
filo
M
iv)

(3) A

AECA 2@ B¢ FY =E ARS W, & BAo] FoE T gt W BHR

= T o
FE)A] o=t} (IARC : -, ACGIH : A4)

ghid

*EE AN ED
30~40%2] O EYE™ O]
A 9, F5, d98S =

=3td

% E
=
43T, | AE Aot FE, BFA

200 | 2EAAPHG ALK HIH R 2ol



5o Z4e By 2% 53 49U AEAAL, FYL olEA AU F 4AT F FES
soio] dke] ZHES oL, AUL Yo £Alhock) W Bao] A kF F 1447 W] A}
Yt

16799 T2ATE Y B2 el H £ St otEYEY 3

FE, AW $4E Rolthh, EAdol wA chad AU F B FEH TR 54
sasision YU F AL, ozl 139 F e AL, AU ok,

TR WA, NEES SASE G SRHEAE W mEE9e

©7h ob oh|E o E] wBE AL Tl & AU,

7. =EI|1E

1) 7% =&71%

(LT 2013) TWA : 20 ppm (33 mg/m’) STEL : -

0] =L(TLV; ACGIH, 2011) TWA : 20 ppm (33 mg/m) STEL : -
71& ARl 27 ¢ el ARRE The s Aasis] 45 44,
o5 Q7Y F= FH 9 X l O] T H 121000 mg/kg) AAF AFE TARE I
u]=-(PEL; OSHA, 2012) TWA : 40 ppm (70 mg/m’) STEL : -
u]=H(REL; NIOSH, 2012) TWA : 20 ppm (34 mg/m’) STEL : -
HASHOEL, 2012) TWA : - STEL : -
&= A (DFG, 2012) MAK : 20 ppm (34 mg/m’) L:II(2)

&1 = (OEL; JSOH, 2012) TWA : - STEL : -
YE(ACL;, T4, 2012) TWA : - STEL : -
AHEAEE AR 2011) TWA : 20 ppm (34 mg/mt) STEL : 40 ppm (68 mg/m)
*EORM  MAIEAM [EZER 7|2 ZHE 50| HHE LEV|IEF™E|HE R OHiELC)

M EE e _{Af'—,on,:}uEf. (HACGIHE 2011E T HI2t=E= 20113 Tz MustR&LIct)

—

(2) W23} BUEY A 98

8. F1F

rar

1) USEPA's Integrated Risk Information System (IRIS). Toxicological Review of Acetonitrile (75-05-8).
2) Ellenhorn MJ, S Schonwald, G Ordog, ] Wasserberger.
Treatment of Human Poisoning. 2nd ed. Baltimore, MD: Williams and Wilkins, 1997., p. 1485

Ellenhom's Medical Toxicology: Diagnosis and

3) Pozzani UC, Carpenter CP, Palm PE, et al. An investigation of the mammalian toxicity of acetonitrile. J

Occup Med 1959;1:634-42,
4) Amdur ML, Accidental group exposure to acetonitrile - A clinical study. J Occup Med 1949;1:627-33,

5) Grabois B. Fatal Exposure to methyl cyanide. NY State Dept Labor Div Ind Hyg Monthly Rev 1955;34:1-8.

6) USNTP: Toxicology and Carcinogenesis Studies of Acetonitrile, Report TR 447,
Park, NC (1996).
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o}A|E (Acetone)

2-3 2 3k=(2-propanone), TFO|H|E 25| 5}0] =(dimethylformaldehyde), Tho]H €A E(dimethyl ketone),
| El-A| & 32 2 TH(beta-ketopropane), W8 F|E(methyl ketone), 3 Z1}=dll(propanonene), I ZOFAE o

El| 2 (pyroacetic ether)

2. 22| sk 43
. CAS No 67641 SRl 9 AL CHO Js
HC CH,
kol Gl EHE HA|RA @2 FRoixs EAXA FEI U HA
. O gl LHAR  (aromatic odor)7} Wk” (A 9z : 13 ppm, 19.9 ppm 50% WS-, 678 ppm
100% WFE-, 200 ppm A= A12H
2 Xt ZF 5808 (1 ppm = 2.38 mg/m’) H| Z= 0.78998(201C)"
= = H -94C 2 = ® s65C
=5y g 2.0 (OFAl o] B=AolA < = 5 o 18172 torr(20C)", 231 mmHg
F71=1) (25C)
_ 2200 (A H A -0 40 (71 8k _ R
SER)
- & o = =3 f718A] 73y g
- 7] Eb AYEEY oMAlE 04%7%]—4 ES 9T = o g2 349 S 23e -+
UTH AR 9 ARshA| e} XLZ—OP“* o] i Zuksit} A4 dis AW e fFE7EAeF 7
7} ‘:‘E“Jﬂfﬂ‘:}. O E2 FetAE R, 1RF 9 FEAE A g
Z : °the Merk index, "ACGIH, “HSDB
3. YA 3 B

Coe SISAEY AR A At Bk sholA M ER del AgEL SelEd
- o3 Y 0| E, H|AH&mA, MIBK, MIBC(methyl isobutyl carbinol)5-2] ABAF Z7HA)

- A4, HAE, 3, vy AL 2

- RZA, A, AHA

E h:EEl — _T'_I'I

1) FSAIEEE MEK 59| 3leE3

SET
2) ZRIFTY: YR T, WS 3, AR
202 | ZEXHZIG AEXH H3E [t ALl

59l 84

o Az, 4R

=3

=L

by

4

=, =<l

olE 9]

-

9, U9 A=, o+



2 ChA}

a1
1]
EN

ol

T oMlES TE7I, S THEE
STE7IACI. obAlEe] ‘?J% 3715 &0l vl A ¥ &L —‘5017}5 I %?J% ¥
30~53%0°l o]tk &5H oMAEY TSue kE & 2*1 Zrolof tiAbe]o] BAb7kAel =2 Hr
ETE ofAlES A WollM A eRE ARt osiM A diimtEe dFel7E

£
14
)
k=l
B~
o
N
)
Gl
fi
:oclr,‘
o)
11[014
4
i)
é?
2
2
o
=2
o)
L
E[dv

st
T MIBE BhoR Susie A4S 2 /Bes aSsied, Fe A4 32t
aho] 9 actetol 1E]al AL A] methylglyoxal® tiAlEm, dRE= 71 9 fALE E3)

L-1,2-propanediol 2 %12}+% E‘rl)

cHild AT 2l oflER AW T Y] FoR HidEH R A Ee AibiAte] ¢
SiA AlA Q= widHE, A ARelAe aadiabe] ot Zali7t ofAdlE AlAe FH A
ZoARt tAE =7 ZotEH 4 D7) o AHujdo] 7} Hu,

it e Lﬁoﬂﬁ AAIZE &% 250 ppme] FEE FA 7] =E2EUS o, 24F - FUE oA
9 mg/ml, 4A1ZF 5 15 mg/ml oM HFAEHE ol FAT F7I2 SUHE oAES W= of
Zboldtt. Z2AE 68417 ZH-5¢E 250 ppme] obAlEol mEEHE W= 3-6417to] HalL,
e RS AL Bl figh Fge o 71 Aoz ogdny. 3 AP AToA
500 ppm 7]% OMAIE =ER AW Y oME =7t 40 mg/0 ol FHATH”

OME 719 MHE FUL & Y 2, AFY AFE do
200 pmeI stoll A 3527 =& Al ARl WAATE, 500 ppmo A= FLeb Q1%-of A}
Furgo] e, BT 6AIZE 369 TRoHE ZRAIA 250 ppmoll A Fzte] wrgz Huka

201 500 ppmol| B]3} 7FHA WEREIL, 500 ppmol ol A AFH AkSuk-go] AE I
900 ppmolgol A= &, A%, #H AFRES §_£94 v w7} 2715k TP
A Q8= 27]ATolA = 500 ppmoll leEmEH AHAASNAN = &, Fo A5 2
3t} o8 F29 of M=™W 500 ppmo] k=EFH AES WA= AA8kA|TE of - A7l

A
B A okt et =2 A=354F0] 1000 ppm FLoflA YERHIL B 12 FkoMe FEt
, A5 A=TAFol e

Mo R

2) A@A

oW, 3 8AL

B
rd
1o
é_‘d -
BN
r-Ll
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=
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O
S
o
o
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i
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A2 FAF SR o3t e Ho HAE HAFHI o]= 250 ppmo| A FFAHA AAR-E-S
ety Aol
3) =7/

500 ppmoll 62 BT SHE GAIZF TLEG AROIAN WAL BAPO] FUhel FHTO] HARE A
312 HEAW. Th2 AToA] obdlEe] B AlglA] thmie] s Bojsha wiakrt glolek”

4) MA A

ool A 1000 ppmol| Al 7.5A17F & Al AE|5=7|7F Hrotx]= Aake] A7t Sltho).

5) O

1 mf9] oMNES 908 FF T¥ol| =axsty 7hol Al mREAS Yotk Barl qlglch
(2) e

ACGIHO| A= A4d(Not Classifiable as a Human Carcinogen), < QUZFo|AIA & do7]|x] &= &2
2 FBE35k31 QIth(ARC : -, ACGIH : A4)

S (18T 5 2013) TWA @ 500 ppm (1,188 mg/m®)  STEL : 750 ppm (1,782 mg/m’)
u]=H(TLV; ACGIH, 2011) TWA : 200 ppm STEL : 500 ppm

71 ARY 2A: &, 2, 4F A=Y Ay SFABA dFS 2 st

u]=H(PEL; OSHA, 2012) TWA : 1000 ppm (2,400 mg/m’) STEL : -

u|=H(REL; NIOSH, 2012) TWA @ 250 ppm (590 mg/m’)  STEL : -
S-HATHOEL, 2012) TWA : 500 ppm STEL :1000 ppm

= Q(DFG, 2012) MAK : 500 ppm PL :1(2)

Q] E(OEL; JSOH, 2012) TWA : 200 ppm STEL : -

o H(ACL; A(HLEEH 2012)  TWA : 500 ppm STEL : -

AP AEEAFR, 2011) TWA : - STEL : -

Yo, MA=SY,

@) g BUE
~ DIR(BE; ACGH, 2011) 2% 2% $5 A 29 F oME: 50 ng/0
— SIREEAULAZEL 2000) X 2 F8 Al A F OMIE: 80 mg/l

8. HuE

o

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).

204 | ZEXHZIG AEXH H3E [l ALl



2)

3)
4)

5)

0)

7)

8)

9)

Brown, W.D.; Setzer, J.V.; Dick, R.B.; et al.: Body Burden Profiles of Single and Mixed Solvent
Exposures. J. Occup. Med. 29:877-883 (1987).

Ross, D.J.: Acute Acetone Intoxication Involving Eight Male Workers, Ann. Occup. Hyg. 16:73-75 (1973).
Raleigh, R.L.; McGee, W.A.: Effects of Short, High-Concentration Exposures to Acetone as Determined by
Observation in the Work Area, J. Occup. Med. 14:607-610 (1972).

Nelson, K.W.; Ege, Jr., J.F.; Ross, M.; et al.: Sensory Response to Certain Industrial Solvent Vapors. J.
Ind, Hyg, Toxicol, 25:282-285 (1943).

Matsushita, T.; Goshima, E.; Miyagaki, H.; et al.: Experimental Studies for Determining the MAC Value of
Acetone, 2. Biological Reaction in the "Six-Day Exposure" to Acetone, Sangyo Igaku 11:507-511 (1969).
Matsushita, T.; Yoshimuni, A ; Inoua, T.; et al.: Experimental Studies for Determining the MAC Value for
Acetone, 1. Biological Reaction in the "One-Day Exposure" to Acetone, Sangyo Igaku 11:477-484 (1969).
DiVincenzo, G.D.; Yanno, F.J.; Astill, B.D.: Exposure of Man and Dog to Low Concentrations of Acetone
Vapor, Am, Ind, Hyg. Assoc. J. 34:329-33G (1973).

Stewart, R.D.; Hake, C.L; Wu, A.; et al.: Acetone: Development of a Biologic Standard for the Industrial
Worker by Breath Analysis, NIOSH Contract Report #099-72-0084; NTIS Pub. No. PB-82-172917. National
Technical Information Service, Springfield, VA (1975).

10) Stewart, R.D.; Hake, 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



OLN|EAL 29| EA|oE
Cgd 2TYZ Zkod oEZ ofN|Hlo|E, 2-Ethoxyethyl acetate)

AggB  ofy|EXKcellosolve acetate), €@ Z|EF ZwoEd o EHE olN|EAkethylene glycol
monoethyl ether acetate), 2-of|EA| o€l OFA| EAK2-ethoxyethyl acetate), 22]F H1=ofEl ofH| 2 oA EAL
(glycol monoethyl ether acetate), o|2d ZE]-ZF o€ ofH|E oA EAKethylene gly-col ethyl ether acetate;
EGEEA), od AlZ&H olN|EAKethyl cellosolve acetate), O|EA] OFA|EAKethoxy acetate), o EA|oE
O}A| EAk(ethoxyethyl acetate), HEROEA]OEl oM EAKbeta-ethoxyethyl acetate), OFH|E Ak, 2-oE-A]o)

of| 2~ E](acetic acid, 2-ethoxyethyl ester), 2-o|EA| o€l o AE OFH|E Ak2-ethoxyethyl ester acetic acid),

]E]- 2 2-9EA|-, oFH|EAKethanol, 2-ethoxy-, acetate), o-o|E28]Z oFAM|EAKo-ethylglycol acetate), <=
A& OPH|EAKoxitol acetate), 2-A| & OFH|EAKoxytol acetate), o8 ZE]Z O EAL, Z8]-EH ce OFA|

E AK(ethyl glycol acetate, poly-solv ee acetate), AL} zvs(thinner zvs (hermann viederhold gmbh))

- CAS No 111-159 - EXA L RAL L CH,L0; UYH\/\O/\C“B
- @QF Ol HAY gha = 71elA o), R ofg| 2 WANZF JodA 21A] 1 5 ppm).”
2 X} 2k 13216 (1 ppm=5.40 mg/m’)" - H| %= 0975 at 20C"
= = X 617C 2 = H 1504C"
S 7)Y £ 47 @7 1Y€ o 718 5 71 & 28 mmHg (20C)
ol 3 A 49T (L AE)” = 4 5t A
g ol = =1 f7]8A e F3y gt

Ral

=X : °the Merk index, ACGIH, “HSDB

w
13
0=
o
p
olo

=

_r‘[
il

UERMER A0 219 84|, 549 5 Ee vtyAl AAA, A& 3 715 A=A

FE Ek= ¥
1) FSAEE: Addkolut 21 9 Aol =4 Adste AR

= X - o
2) FRAESY: =¥ B4

5. &4 ¥ AL
CE TR PUBBEY TR 98, 5878 Bote] S4Et

o ThA} : Cellosolved] 71E31E E3F T A Q1 E4J0] Cellosolve acetate(F-2]0])9] FdFo]| Qo] 714+
Zasiop,
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< HjA B wkg] - AP A O R beagle dogoll 1 mg/kgE AHWFARA] HH7|= 8AIZRO|AL 2447 &
ol A 20~61%7} v A THGingell 5 1994).
6. X ZI|H HIEH
1 548 03I F
—SE7: 35718 B v 542 AsHA gk el 1,500 ppm 4AZF keE AIAE BE
sta=dl, sAIZE & 2ukE]7h APgetgTt. Au Fol Rt AAgS Aws| AX B9 S
LD50%= 10,300 mg/kgoll o] 2tk
(2) W A7eF
1) ZE7|A
HE o] g3 AFoA WL AZ(leukopenia) S YEFHATY. I 2o ntEas e ET84
)¢ M0 vt wEEQl, FEA s &80l WEEHS I
2) AAIA| 3 SIS
TEATA Fold ol mEshe 1] §lS(esticular awopy)E BYI, LEER FYU AA
= uf gjopoll A A3} Aol 713 o] #EE A tHNelson &, 1984)
3) AIE
B2 AFA 450 ppmo]l 12A7F k=E Al AdloflA] diulo] WA I, Ao &Ato] YT
oA 7kA] QIZbel ARl HAEE = §lrk ot WS E Yo AEY Fk o] F&E3]
OPM|EAF 2-0| EA] oflehZo] EAE JIAS 4= U= AR QIsto] HA F5714] o|l2= H7 &=
7] WjEo g2 HZHEy, FEAFAL Akt doisty W), FRAA A HErL deA Qi)
7. = E7|1&
D 715 ==71%
(-85 2013) TWA : 5 ppm (27 mg/m’) STEL : -
0] =L(TLV; ACGIH, 2011) TWA : 5 ppm STEL : -
71 AARY ZA: A 4@ g dit dPS st oA EF
u]=-(PEL; OSHA, 2012) TWA : 100 ppm STEL : -
0] =1(REL; NIOSH, 2012) TWA : 0.5 ppm STEL : -
FHASHOFL, 2012) TWA : 2 ppm (11 mg/m?’) STEL : -
EAU(DFG, 2012) MAK : 2 ppm PL
o] E(OFEL; JSOH, 2012) TWA : 5 ppm STEL : -
JE(ACL;, A =54, 2012) TWA : 5 ppm STEL :
AA=AS 2 AR 2011) TWA : 2 ppm STEL :
Ry, dAEN DREUE T 4R 52 HEEs LEVIEEeRE oot
pE EHre RAPEAZQILICH (XACGIH= 20113 T EI o= 2011E TE HustsLICH)
(2) BEH] BEUEH @ 2o 54 o da({7]8HHE-60, CAS 110-80-5 )2 T Us}et
RIIstEE | 207



—0|=(BE; ACGH, 2011): 2% F@M)9] upxjat JFo] %7 ZZ(End of shift at end of
workweek) A~¥ 9] 2-Ethoxyacetic acid (EAA) : 100 mg/g creatinine

— O=(NIOSH, 1999) : AW 3 2-EAAS] 7|&ZFC & 5 mg/g creatinine 47

—E£2/(2012) : BAT ZFo2 A® 3 2-EAA, 50 mg/(

8. 1E

rar

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.
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1.

w

o] EUH| 3| = (Acetaldehyde)

S71%gE-57 ]

32[0f

OLN|E U H|5}o] E(acetic aldehyde), o€l Y H|5}o] =(ethyl aldehyde), of &t (ethanal)

. CAS No 75070 CEXAI D IRAl GHO PS

naje] R Ei VAEA 5%AEY] AsEol A TrIdA o] LA A
SRl AL AT olq £ol uhsl 7 WAZE Wt

B X " 4405 - H| = 0.788(20C2, E=1)"
=5 = ® -1235C° - ®Z = ™ 2t

Z70 8 £ 152 (F7]=D - & 7] Y 740 mmHg(20C)

3 -38.89C (B H A=), -407C (7H - o _

- =0 - E gk 5| shek:dw AR 5T

2 4 = 5, 43LE, oEHE, ofMlE, WA, S50, &ufd vze, 5", 7E- =
S o “

=T}

<71 Bt S AbskA|el = Al ol vy Fdsi, AR, d7|F, daER, dEYoly, At
AR, AlER, B4 FEea, SEAR, &, 9 olaAMEd T HESHH FstA whg-5to]

de Wi 4717} HAn ﬁwl QusteL, g g o
TeprElR, DRR, A A S

Zx : “the Merk index, "ACGIH, “HSDB

T h
S7bsh Z717h wAgste], e

4 3 EX

D ZAF, R52AE QS (aldo) 35S A9 FHA1E

@ AT A, s, oo, F T S AE, LAY oFFY A

@ A9 ¥ (coating) 2+ A

@ AR A3HA, A, oful, ARl AlE A=

® AF % 7k HRAL AF FR, 849 A3 Teksel bl odEde] AkekE Fa A
+ Hoechst - Wacker = SHATAS Fof Aatew, gaetdlo| Ao FEm Hzo| %
AS P 458 5o o] "
2 LEEk= 33



a1
1]
EN
i)
=
2z

2 dHA U] o"dFE0] AL Al oA ELH S| ER Wk, ot EUH S EE S A,

I Ee 9 HES FOA SeE oAt @] diAbEE AV,

= RAOA ofFHe] YAl dojdth WYl ERF oM 15EET Atk SE FY swnlt

o] 3715 B3lo] &=, Ao RE wjEEX Fert?
ARgol F7] F §&=7F 100 ppm =F A] oM ELH S| E=

3] =& N-nitroso-2-methylthiazolidine 4-carboxylic acid® TjAE]H], o] 52L& <l

AT, opA =t
% 4= B

L
R
!

Az =9 A=540] HEhuH, ddt AR 25 ppms=o] 152

LE2H o £ AFFAE AT 200 ppme] FEO| 15E wEH ARFOAAE w9 28 o
AFel Autede dor|a, grkoa AxAES AFstArt”
2) 57

1 8 AEEE 9o 4 Gtk EE0 100200 pprE FYRAL 0l ZFS) AF4

A HEEE2

N
9‘1',
i
off
9‘15
£
Kuf
ru
i
iy
1o
il
4
il
I
2
ok
>,
9%
%

3) Z=RA|7

ST O
FH 2 (narcosis) & O] 2 HEoAlE uhu] W Age] o]F S dnt?
1) Az

A B 2 A, BEO) 371 9 wure] 45 Aoy,

5) AAl/ds
HAE 53 AFoA Al 10, 11,12Y0f O ELH S| = 5094 100 mg/kgS 7 W2 FU3AS
79, ferusol Al 4=, AR, 7189 471 FHstaen] Zo] FAEE Azto] A AT

(2) L
Aot HAEHE L2 =5 A|FHES 4 nasal and laryngeal carcinomas -5} 3L, in vivoe} in
vitro AF A mutagenicityS FUSFH AT, Aol A &l v glojA A3ACGIH)O] sjgrgteH

(IARC : 2B, ACGIH : A3)
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7. = EI7|E

1) 71$=E71E

(2) BESH mUEH : 2= 9

8.

et (AL =5, 2013) TWA : 50 ppm (90 mg/m’) STEL : 150 ppm (270 mg/m’)
u|=H(TLV; ACGIH, 2011) TWA : 25 ppm (45 mg/m’) (C)  STEL : -

7I1E AARY 2A: & 2 A7 A=Y AEE Eole 549 JY4d =& 5=

u]=H(PEL; OSHA, 2012) TWA : 200 ppm (360 mg /m’) STEL : -

u|=(REL; NIOSH, 2012) TWA : 1 ppm STEL : -
£ HASHOEL, 2012) TWA : - STEL : -
£ A(DFG, 2012) MAK : 50 ppm PL: 1(1)
o E(OEL; JSOH, 2012) TWA : 50 ppm STEL : -
AH(ACL;, T4, 2012)  TWA : - STEL : -
AHA=AS E AR 2011) TWA : 25 ppm STEL :

uopy MAEN TRAE, V= AR 5O HEE LE7FHRIES Hudki,
e ArE ZAMEEQILICEH (%ACGIHE 2011E T HIZtEE= 201138 TS R OstELIct)

ille

it

nk]

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, LM.; VanGarderen—Hoetmer, A.; Feron, V.J.: Inhalation Toxicity of
Acetaldehyde in Rats, III. Carcinogenicity Study.Toxicology 41:213-231 (1980).

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).



ol a8 ZYEH (Acrylonitrile) ]

1. 390

2-Z 2 H L} o] E 8 (2-propenenitrile), ZZH L}o]E = (propenenitrile), H|'d AJo}FL}O] =(vinyl cyanide), A]o}F
o " dl(cyanoethylene), oFZH 20| E ™ (acrylonitrile), an, ven, O} E-Z(acrylon), Z5o}=H (carbacryl),
Py

HE A (ventox), 31| 12}2](fumigrain)

H,C
CAS No 107131 EITAl 31 TIRAL - CHN 2\\ _,
. DIOF gl LHAY Frgstal FA e TRl AR mP|dat bt ASAe WATE dok

(WA e 9#] : 21.6 ppm)

2 Xt ZF 53006 - H| = 0.8004 (207C)
= = ™ -8.5C" 2 = ¥ 7737C°

B3 7 Y E 183 = 7] ¢ 83 mmHg (200)
ol & H or" Z g 5t Al 37 F 3.5-17.0 %(vol %)
g dl = 73 % (B 27), &I, ofE, WAl Sow gaH.

Zx : %the Merk index, ACGIH, HSDB

3. MY Y 8=
olad Hf A=x, AT 9 =32 P, &5 ASA

55 23, 97, FYS S8 S, Yol AdAFeA Y = Fad Rt wiEe
= Jhssht S-S UehisIZe] Azke] Bt o Wasih S ARANES g A
RIS AAEE 20 42+ G

« A} 0 ZEO] CYP-4500] 2J3)] o EA|= TjAHEQ] 2-cyanoethylene oxideZ TJAFHTCF Y, ofm Pz

E o EFAE tAHES Sl SFEA 2T d8ES AN o] A= HEdHEANS

2 A

i otadzYEL L agteados giag § awoz g Y FEAYNA 27

o AT e sowgEE apsel suez WAET suelwe] ool e uﬂwu}”

377 HlEEe 42 FAY ol
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, ARRIoFe, o AP, T Ash Fdo] TS = Qv

5~20 ppmo| &% =5AE o R 3 =
, TE, 23, E%;‘%‘D&ﬂr 715 ol B sk
H

‘jx‘oﬂi ZEo] olagRYEY dEog M QAL AR gt F AFo|
A A7 WA %—ookg o7z g

2) AH)\|/l:|I-|:I-

] AgolA mAo AEZ7te] 7HAa9 9o MR Ho HEE Zaislg A HA TAol|A 2
716&*% Hw Ae go we Ze BE RIsmFol 2712 By 500 mg/l o =& Al
S A A AP AdolA 2SS B A7) FHo] Apgo] Zvhskant
(3) A

7 AdelA ofadRYELS HIsiAU FA A f8RA, 74, SFAEA 2Ea Al

ZoFabAl S BT (JARC: 2B, ACGIH: A3)

S (-8 =T E 2013) TWA : 2 ppm (4.5 mg/m’) STEL : -

o) =+H(TLV; ACGIH, 2011) TWA : 2 ppm STEL : -

1% Ao 27 £F, 24, 33clet FAAA FFL Ao, SEUYAA L
et 7hs e AL:QM% =

u]=H(PEL; OSHA, 2012) TWA : 2 ppm  Ceiling: 10 ppm  STEL : -

u|=+(REL; NIOSH, 2012) TWA : 1 ppm STEL : -

o HASHOEL, 2012) TWA : - STEL : -




8.

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

o . (OFL; JSOH, 2012) TWA : 2 ppm STEL : -

JE(ACL; SA=5A, 2012) TWA : 2 ppm STEL : -
AHAE XS] R AR, 2011) TWA : 2 ppm (4.4 mg/m’) STEL : 4 ppm (8.8 mg/m’)

1)

2)

3)

4)

5)

0)

7)

8)

9)

Maltoni, C.; Ciliberti, A.; Cotti, G.; Perino, G.: Experimental Research on Acrylonitrile Carcinogenesis.
Princeton Scientific Publication Co, ,Princeton, NJ (1987).

International Agency for Research on Cancer: TARC 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).

Sakurai, H.; Kusumoto, M.: Epidemiologic Study of Health Impairment Among Acrylonitrile Workers, J.
Sci. Labour (Tokyo) 48:273-282 (1972).

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).

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).

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).

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).

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).

Guengerich, F.P.; Geiger, L.E.; Hogy, LL.; 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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L ol o}uj= (Acrylamide) ]

1. 32|0f
2-3Z 2 #lo}n}o] = (2-propenamide), ©F=Z @ ofulo|E(acrylic amide), o @ @72 EAofulo] = (ethylene

carboxamide), 3 2 #H o}u}-o] = (propenamide), H|'d ©o}a}o] =(vinyl amide)

2. =2|-2etd g3

: 061 . XM TRAL GHANO |
CAS No 7906 NET=IY oY HEC\X)LHH

L DY U A, RHO] AYY Faudolt

2 Xt & 7108 - H = 1122 30T)
= = A 8457 -2 = A 15T

=7 Y x 247 - & 7] @& 0.007 mmHg (207C)

g of X 2155 g/100 ml, (&, 200C)

Zx : °the Merk index, "ACGIH

T

(=]
P

==

3.

=

2

FAl, B PEAL AA R st AR EE SR Az, AVYE, A oA, B
A, Aol A B AR, A2AL A8 SAA, ofa8A dedER

EG A, AR Y He 7y Al AR A AR, A719s, B

, &
Mol AR 8 SA7LE, AEA AE L Az BAE B

7] He & 3 dA SeE e S22 A

4 2}
HAoh 975 o A4 S 4o 4 3ok (skin notation)
7

POAb FE ol8T AR W, uig, 2k A1, g me, WA A0 FHEG Fad
A2 FREAES Ao Oﬂlugation% 3ol glycidamideS FAJFHch. Hemoglobin
adducE AoHEE ol mEE F& wdshs BAX TS Siv, RAATAT WHY <

Aol ek,

< uHE7] s HE ol g3 AdolA uhtylE 8d o]t

-



R 9 guhe g Eue] AEHW SAHD WRI WAL PERA B, o
F7hekel, &7 w9lo] AZAER Bl

1) AMZA
WAASACEE SHAAN7F SRt WA oA 7|Q1Eo] &dto]l Ae | 3129 oAzt
o} B|oh, WA 6] oFst 9 A4, R