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33
34

CAS RN
50-78-2
60-34-4
62-53-3
63-25-2
75-00-3
75-05-8
75-07-0
75-26-3
75-35-4
75-86-5
76-03-9
76-06-2
76-22-2
78-30-8
78-59-1
78-79-5
79-41-4
80-62-6
88-72-2
90-04-0
92-52-4
94-75-7
95-54-5
96-09-3
96-18-4
96-22-0
96-33-3
97-77-8

98-00-0
98-01-1

1,1-

1,2,3-

58

75
77
79
81
83
85
87
89
91
93
95
97
99
101
103
105
107
109
111
113
115
117
119
121
123
125
127
129

131
133



35
36
37
39
41
43
47
48
49
50
52
53
54
55
56
57
58
59
60
61
62
63
64

65
66
67
69
70
73
74

75
77
78
79
80

98-51-1

98-82-8

98-83-9

98-95-3

100-40-3
100-63-0
101-77-9
105-60-2
106-46-7
106-89-8
106-92-3
106-94-5
106-99-0
107-02-8
107-05-1
107-07-3
107-21-1
108-05-4
108-46-3
108-91-8
110-86-1
111-30-8
111-40-0

111-42-2
111-65-9
116-14-3
120-80-9
121-44-8
122-39-4
122-60-1

123-31-9
124-40-3
126-98-7
126-99-8
127-19-5

N-(2-

2,3-

N,N-

_2’ 3-

)-1,2-

-1,3-
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135
137
139
141
143
145
147
149
151
153
155
157
159
161
163
165
167
169
171
173
175
177
179

181
183
185
187
189
191
193

195
197
199
201
203



81

82
84
86
88

89

91
92
93
94
95
96
97
98
99
101
102
103
108
109
110
112
115

116

117

128-37-0

137-26-8
140-88-5
149-57-5
302-01-2
7803-57-8
333-41-5

542-75-6
556-52-5
764-41-0
1300-73-8
1303-96-4
1333-86-4
1634-04-4
2426-08-6
4170-30-3
7440-02-0
7440-28-0
7440-74-6
7722-84-1
7726-95-6
7803-51-2
10024-97-2
16219-75-3

17804-35-2

19287-45-7

2,6-tert- -p-

BHT
2-

0,0- -0-(2-

)
1,3-
2,3- -1-
1,4- -2-

-tert- MTBE
- =2 ’3_

2-
5- -2-
N-  1-(N-n- )-1H-2-

60

205

207
209
211
213
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217
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229
231
233
235
237
239
241
243
245
247
249

251

253



ACGIH
(1) ACGIH(2019) (TLV)

(p-82)

(2) ACGIH(2019)

(additivity)

(synergy)
(antagonism) (p.82)

(3) ACGIH(2019)

(p.83)
(C) N
(pp.83) (TLV-
STEL) STEL
TLV-TWA STEL
CL/T1+C2/T2+...+Cn/Tn 1
C1, C2,....Cn 1, 2,..,n T1, T2,
..-,Tn 11 2!""n
HSE
@ HSE(2020)
(independent)
(additive) (synerqistic) (p.40)
(2) HSE(2020) WEL
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(p.41)
(3) HSE(2020)

C/L
(p.41)
C1/L1+C2/L2+...4Cn/lLn< 1
C1, C2,....Cn 1, 2,....n L1, L2,
...,Ln 1,2,..n
(4) HSE(2020)
(p.40)
(DFG)
Q) (DFG (2021)) MAK
(p.18)
(2) DFG(2021)
MAK
DFG MAK .
(MAK)
(p.18)
@ 63 79
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C Cl/E1+C2/E2+...

(1) ACGIH(2019)

(additivity)
(synergy)
(antagonism) (p.82) ACGIH(2019)
(p.83)
2 HSE(2020)
(additive effect) (synergistic effect)
(p.40) HSE(2020)
WEL
(p.41)
() (DFEG (2021))
MAK
(MAK) (p.18)
4)
®)

63




(6)

C1/L1+C2/L2+...4+Cn/Ln 1
C1, C2,....Cn 1, 2,...,n L1, L2,
...,Ln 1,2,..n

American Conference of Governmental Industrial Hygienist (ACGIH) (2019) TLVs
and BEIs based on the documentation of the threshold limit values for
chemical substances and physical agents and biological exposure indices.
ACGIH, Cincinnati, USA.

Carlos Perez & Sidney C. Soderholm (1991) Some Chemicals Requiring Special
Consideration when Deciding Whether to Sample the Particle, VVapor, or Both
Phases of an Atmosphere, Applied Occupational and Environmental Hygiene,
6:10, 859-864.

Deutche Forschungsgemeinschaft (DFG) (2021) List of MAK and BAT Values 2021,
Report 57, Bonn, Germany

Health and Safety Executive (HSE) (2020) EH40/2005 Workplace exposure limits
(Forth Edition 2020) TSO, Norwich UK.

63 79

64



ACGIH
(1) ACGIH(2019)

TLV-
TWA
(inhalable fraction and vapor, 1FV) IFV
TLV-TWA 0.1 10
(pp.72-73) ACGIH(2019) IFV
ppm mg/m3
(2) ACGIH(2019) Prez and Soderholm (2019) ACGIH
87 TLV-TWA
100
3) TLV-TWA ppm
8x%10-3 mmHg
760 mmHg
0.008/760=0.000010 10 ppm
HSE
(1) HSE(2020) WEL
(2) WEL ppm  mg/m3
(DFG)
Q) (DEG (2021)) MAK
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(pp.19-20)

(2) DFG(2021) DIN EN 13936 (20 ) 100
Pa 0.001 Pa
180 350
DFG(2021)
(pp-19-20)

(3) DFG(2021) ml/m3(ppm) mg/m3

(4) DFG(2021) ppm mg/m3
20 (p-21)
C(mg/ms) = 9)/ (L)xC(mL/m3)
@ 63 79 ppm
mg/m3
(2)
(3) 51 46
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(1) ACGIH(2019)

[TLV-TWA 0.1 10 IFV
(PP.72-73) IFV opm  mg/m?
(2) HSE(2020) WEL
ppm  mg/m3
(3) DFG (2021)) MAK DIN EN 13936
(20 ) 100 Pa 0.001 Pa
180 350 DFG(2021)
(pp.19-20) DFG(2021)
ml/m3(ppm) mg/m3
(4)
ppm
mg/m3
(5)
0.1 10 01
10
0.1 10
(6)
ppm  mg/ms3
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(7 ppm mg/m3 25

American Conference of Governmental Industrial Hygienist (ACGIH) (2019) TLVs
and BEIs based on the documentation of the threshold limit values for
chemical substances and physical agents and biological exposure indices.
ACGIH, Cincinnati, USA.

Carlos Perez & Sidney C. Soderholm (1991) Some Chemicals Requiring Special
Consideration when Deciding Whether to Sample the Particle, Vapor, or Both
Phases of an Atmosphere, Applied Occupational and Environmental Hygiene,
6:10, 859-864.

Deutche Forschungsgemeinschaft (DFG) (2021) List of MAK and BAT Values 2021,
Report 57, Bonn, Germany

Health and Safety Executive (HSE) (2020) EH40/2005 Workplace exposure limits
(Forth Edition 2020) TSO, Norwich UK.

51 46
63 79
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(1)  ACGIH(2019)

ACGIH
(TLV)

(Appendix A. p.79)

e Al
o A2
® A3

(Confirmed Human Carcinogen)
(Suspected Human Carcinogen)

(Confirmed Animal Carcinogen with Unknown Relevance to Humans)

o A4

as Human Carcinogen)

(Not Classifiable

® A5 (Not Suspected as a Human
Carcinogen)
(2) ACGIH(2019) Al
A2
(3) ACGIH(2019) Al
(eliminate) Al
A2 A3
(Appendix A. p.79)
HSE
1) HSE(2020) WEL
(WEL) (p-22)

(2)  HSE(2020)

(COSHH ) 7(5)
7(7)(c)

(p.20)

GHS (EC 1272/2008) 1A 1B
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(DFG)
1) (DFG (2021)) MAK

(pp.143-154)

<>
(substance that cause cancer in man)
<>
(substances that are considered to be carcinogenic for man)
<>
. —
<>

(2) DFG (2021)

MAK

(p.147)

®3)

(p.143)

(p.151)
(4)

(potency)
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1) 63 79

) S

(NOAEL)
(1) ACGIH(2019) (TLV)
(Appendix A. p.79) ACGIH(2019) Al
A2
ACGIH(2019) Al
(eliminate)
(Appendix A. p.79)
2 HSE(2020) WEL
(WEL) (p.22)
HSE(2020)
COSHH
3 (DEG (2021)) MAK
(pp.143-154)
MAK (p.147)
(p.143)
o (potency)
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(4)

(NOAEL)
(5)
(6)
(7)
GHS 1A
(8) 1B
(NOAEL)
9)
(NOAEL)
1
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American Conference of Governmental Industrial Hygienist (ACGIH) (2019) TLVs
and BEIs based on the documentation of the threshold limit values for
chemical substances and physical agents and biological exposure indices.
ACGIH, Cincinnati, USA.

Carlos Perez & Sidney C. Soderholm (1991) Some Chemicals Requiring Special
Consideration when Deciding Whether to Sample the Particle, Vapor, or Both
Phases of an Atmosphere, Applied Occupational and Environmental Hygiene,
6:10, 859-864.

Deutche Forschungsgemeinschaft (DFG) (2021) List of MAK and BAT Values 2021,
Report 57, Bonn, Germany

European Commission (2008) Classification, Labelling and Packing of Chemical
Regulation EC 1272/2008

Health and Safety Executive (HSE) (2020) EH40/2005 Workplace exposure limits
(Forth Edition 2020) TSO, Norwich UK.

63 79
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GHS JIS 7 7252:2019 GHS
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:2022/12/8

CAS 50-78-2

O

mg/m3

1) *Goodman, L.S.; Gilman, A. (Eds.): Pharmacologic Basis of
Therapeutics, 5th ed., pp. 330-337. MacMillan, New York
(1975)

2) *Lewis, Sr, R. J. (Ed.): Hawley's Condensed Chemical Dictionary,
13th ed. In Comprehensive Chenlical Contaminants Series CD-
ROM. Van Nostrand Reinhold, New York (1997).

1 2 (600 mg) 5
150 mg
1)
3 NOAEL 375mg/kg/day
45mg/m3  UF 10 60kg
10ms3 150mg/day NOAEL
mg/m?3
.
.
.

75




2. |CAS 50-78-2
3. 12
2006 2014
18 26
4 4
3
2A 2
1
GHS
4.
1B
1A
1
2
1
2
3
ACGIH TLV-TWA |5 mg/m~ (1980)
TLV-STEL |-
MAK
LIRS Peak lim -
5. osHA TWA
( STEL -
NIOSH o
STEL -
3
UK WEL TWA 5mg/m
STEL -
TWA
EU IOEL
STEL -

ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)

64 (5) 253-285 (2022) 2022

List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418

OSHA Occupational Chemical Database
https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in

implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related
to chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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BFZREHHE 2022/12/28

E&

AFIVERTD> CAS&E= 60-34-4

FHHREOERS

2 ) =

B
fBiRE

RFfEINIEE S : 0.01  (Bi : ppm)

BRA(IERE - G HEEERAE (B )

RYLH
=

1) Kinkead, E.R.; Haun, C. C.; Vernot, E. H.; et al.: A Chronic
Inhalation Toxicity Study on Monomethylhydrazine. AFAMRL-
TR-85-025. Air Force Aerospace Medical Research Laboratory,
WrightPatterson Air Force Base, OH (1985)

FEO
5

X b

F344Dlt#LESYNC 0. 0.02, 0.2, 2. 5ppm (FZE$100[L, xJEE*FDAH150
L) . C57BL/6JI#ENDR(C0. 0.02, 0.2, 2ppm (ZEF400[L) . FE/\LX
5—(20. 0.2. 2. 5ppm (ZEf200[L) . lifE—4)LR(C0. 0.2, 2 ppm
(REFAIT) OXAFILERSD %GH%F'EEJ/EI SH/ETIERIRAFKEEL, 20
1ER(IERUTEHRRURE, SYhTE. 0.02ppm MU ETEKEEZELU TSk
FIMREDEK T HHSNIN, (FECEEUEEDIEMIEORETHHSN
Bhofc. NUATI(E, 0.02ppm ML ET. E0ORAEEFEMIENH5N.
0.2ppMTEERL. 2ppMTKBEN#HSN T, S5(CANIES . 2ARE. SR)—
7. BElE. MEE. BLUIRIEEATFEREOFREEZRN2ppm TEITIREFCLEN
BERCENM. \LASF—T(E. 0. 2pme/U:'CﬁAtﬂ EEROENNER
BREIN. 2F(E5ppmTERI-T | BigOM BRI L. BLURMRIBIRED
EINNERHSNIZ. SppmTE, AREHRAL . SAREOFRERMEIUZ, 13X
T(&. 0.2ppm MU ET—@EMOEM . AY MUY DR . BELUANEITOE> DR
PHERHSN., 2ppmMTIEIAMESTOE> . PIVAUKRR TIPS -, EUILE> . LU
MEGPTHAELFEMITIENNL . FFREENREENTL).

Bl EDTELD, EMPEERDFERNS0.2ppmZLOAELEHIRRL . NIERIRERES
ZZEBU0.01ppmZEEEEE (KRENMNEFT) LLVTHRRT .

20 TOIEH

OLE1—XEREICHIT D+ —mX D2 RIGEMRN, EURHIERFZE(CENTK
MRICERRD, ﬁ%‘lia”"@@J(LBﬂbfn_bﬂ@ﬁ(ﬁkuﬂab‘%\ﬁ'(@ét

OLE1—XEAREICHITDF—mXDELEES T IA - IZRRRFZENERD, SE
DI>RRA> I\E’R“E(ZB%Ebfi@bﬂ@ﬁifﬁﬁ%ﬁﬁb“uz\g'@@ét&)

2ot
( )

ZOABOIA -

NIADSPEFR R(IMBOEMIETERANT | MORZ N MLDEHBITHD
ZEFENSSEIFIY RN MU TERAUIR,
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B

HREEHRA WHHRE)

{EFEE AFIERZD>
CAS&ES 60-34-4
HoES 587
. 20065E
=H4IE
]z (CEp18£FE)
SMsEE (BO) X532
SMsEE (BR) X532
s (RA @ H2R) PaEPOE N
s (RA &R X531
SEEE (RA : #E. ZXN) DEATERV
KREREMN /R X532
Y BRICH FRIgEM/ BIRRE
GHSﬁ; RIS I 2EE RIS 1E/ BRFRZE X732A
0% SR R 14 PDEATERV
RS RS DEETERL
AIERZE R X534+
FRAE X432
AoESE X532
BN (HERE) g’\l (IR, 7
= o= emey  |X31 (ODAR. FFAE.
BHEENEESE (RERE) e Tpse. BIE
BANVEEHE DETERV
TLV-TWA (0.01 .01 ’) (1
® ACGIH 0.01 ppm (0.019 mg/m°>) (1995)
TLV-STEL |-
BAEZES FaRE  |RELL
® A A Py
£F2 sAnaEE
A o MAK BRERL
BEESERR |© DFG o F
i
(EIOEEEE TWA BRERL
@ osmA STEL Co0.2 (€0.35 mg/m?>)
.2 ppm .35 mg/m
(@~@FI=%E) pp—
TWA RTERL
® NIOSH 3
STEL C 0.04 ppm (C0.08 mg/m?>)
TWA BRERL
® UK WEL
STEL -
TWA BRERL
@ EU IOEL
STEL
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q EEBEFMEE 64 (5) 253-285 (2022) HBFREZOEE (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
SO The MAK-Collection for Occupational Health and Safety
E?"Hﬁ %g)”y https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
i(‘—ﬁﬁ (’\EL\E’\J @ OSHA Occupational Chemical Database
#&E@%"G)Dtl— https://www.osha.gov/chemicaldata/569
SZ@(ODUZ t\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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=2 BRIy o S il

FRREFHIFEE 2023/1/26

[z

7> CAS&S | 62-53-3

IREEEED
=

BFRINNE LS : 2 (B : ppm)

RA(KERE - FGRHEECERFAME (B )

IENNTYNEELL
RHLGR S DB

(8) - =

IREEEED
IEELTIRA
UTARHBLER S L
TODIEA

1) U.S. EPA, Environmental Protection Agency (1981) Subacute
inhalation toxicity study of aniline in rats. Haskell Laboratory for
Toxicology and Industrial Medicine, Newark, Delaware.
EPA/OTS8476183 * US-EPA IRIS&LH5|H

2) Kafferlein HU, Broding HC, Bunger J, Jettkant B, Koslitz S,
Lehnert M, Marek EM, Blaszkewicz M, Monsé C, Weiss T,
Brining T (2014) Human exposure to airborne aniline and
formation of methemoglobin: a contribution to occupational
exposure limits. Arch Toxicol 88: 1419-1426

<IE@>

SXHKL) (FAVN\DRT—=AZE(CLTVWRZENS., EFEMEICOVTFEECRINE

Wrd. Xak2) [FRMHEOEELIIEDOEERTHIN, (KERECLDREUAME

JOEVEE(LBRIFZELHMENDIEEZ TELTVRIENS, COEZNOAELEH

RYCENAIREEHIMTUTZ, BB XMETOESORAE(IFEICLOTRI(ERBIENS.,

TE3ROE bR RZFEVWBZENEELL,

IREEEED
IREDHER

IifE SD SvyNZ7=)> 0. 17,45, 87 ppm (0. 65.8. 174.2, 336.7 mg/m3)
z 6 Bfel/H. 5 B/E. 2 BREIRAFKE (£8F) UERRTE. 17 ppm U LT
REREDREAR . ANESTUVILE. BEINEINTTE. 45 ppm U ETAMEIOE &,
fRIATRIMEREL, FIIIRMERTSFEDIENN. FRIMEREL, ATTOEVEE . AYMUYA
. FIFRMBRNEI OEVRE . RFERREFEMADIRA . 87 ppm TR
BkNEJOE>=E (MCH). FRE. U2/CEROIENN. D EiRGFHREK, M/ MRELDIEL
FHiEOBESME MM TTENHFSN. SYNIHIFD 2 AR SIPE<ERFD LOAEL (X 17
ppm (65.8 mg/m3)T&Holl)

2ppmDT VRS E 19 ANDRT > T4 7 ICORFRE B FEURLEER TS, (FEH
(CIFHXMEIOEVEES SURTHEEE (EEEL. (KER TR -ITENE
N1.21+0.29%BLU168.0 £ 51.8 ug/LTHH. Mm/\SA-FEE(IEETED
SIERDNMIFA Ul IMHEE ($24BFR& (CXEERIDOMEICBIEL. Frp7ZUHE
MEDEIE(LIFBIELS. 2)

BLEED, EFOEERFERLN2 ppmENOAELEHIMTL . BEEE(E (BFHEIINE
1) ELT2ppmZIRETD

ZOABOIA -

FENAELCONT, SERIBIMOIESSMRFI NV E THD.
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Bl

HREEHI FIHHEER)

1. (EZEE 72>
2. |CASES 62-53-3
3. |BnES 19
EEMIEE 20065E 20095 E 20165E 20215E
B CERRI8EE) | (Emk21FEE) | (F28FE) | (BHI3EFE)
=HE (B0O) X554 X554 X554 -
SIS (BR) X553 X533 X553 -
=MEYT (RA : HA) DI DI DI -
SIS (RA  EBR X552 X532 X552 -
SESH (RA @ #EE ZXN) X554 X554 X554 -
KRERE!E ./ R X552 X534 X535 -
BRICxIg2EEREEIE /BRRIRE X532A X52A X532A -
4. |GHSAE IO =R EIE FTERV FTERV HECERV -
' ’ 2 &R X551 X531 X531 -
A IEHRE A RIR T X552 X552 X552 -
FEHAME X532 X532 X532 X531B
4IEEE X552 DEETERL X552 -
X1 (MRR. X921 (IRR. | X591 (IR,
WERNESRSE (BORE) (O FE8 2585 %) WEER) -
ik, DFIRER, S
o= o= X1 (MRR. X921 (IER. | X591 (IR,
WERNESRSE (RIERE) -
= N ) HEER)
EAAVEEN DRATERL DRATERL DRATERL -
X 3
@ ACGIH TLV-TWA |2 ppm (7.6 mg/m~) (1980)
TLV-STEL |-
o DOAEX HERE 1 ppm (3.8 mg/m°) (1988)
BEFE BAHSEE
3
® DFG MAK . 2 ppm (7.7 mg/m?) (1983)
B ERIR FEO pem QRS
(O~QEFBE) WA y
® NIOSH
STEL -
® UK WEL TWA
STEL
3
@  EU IOEL TWA 2 ppm (7.74 mg/m )3 (2019)
STEL 5 ppm (19.35 mg/m~) (2019)
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q) FEFEEFHMIET 64 (5) 253-285 (2022) FBREZ0EIE (20224%)
@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/Iss2/Doc002/mbwl|_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety
e rere https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
%%Eﬁ #@”yﬁ(: @ OSHA Occupational Chemical Database
VRN e https://www.osha.gov/chemicaldata/569
6. }Eﬁb F AE']*%EF;?]#O) (® CDC - NIOSH Pocket Guide to Chemical Hazards:
I/t:L—S'iﬁdeUZI\ https://www.cdc.gov/niosh/npg/npgd0006.html
® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf
@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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% H uJ__I _E.fl":t% n:l:'ﬁlﬂ

FRR=HMHEE 2023/1/12

&2

N-XFI IV BE 1-FTFI

(B4 : HLIIIL) CASES

63-25-2

FHREOES

&) =

FEO
55

IREE%E
EDIRRE

SIEIEEEDS 0.5 (BfI: mg/m3)

mASEEIRE - FEFRE (S EERFE (BEAi )

RHLGH

1) Wills JH; Jameson E; Coulston F: Effects of oral doses of
carbaryl onman. Clin Toxicol1:265-271 (1968).

2) Bestlr EM; Murray BL: Observations on workers exposed to
Sevin insectlcide. A preliminary report. J Occup Med.4:507-
517(1962)

X b

5 AR AEZ(EBID 6 FADKAIC. T5/42RT 0.06mg/kg (3 1 mg/m3
DI A FEEITABY) OHLINLETTS—R, £(E 0.13mg/kgDHILINIILE
753 —M%. 6IEMEEROERSEIFER. 0.06 mg/kgBfTRIR(ERX,
0.13 mg/kg8¥ CChEPEE(CLDEEZSN D ANRE L EBBDBILL EH
(cramps)h'épofc 1) o DIVINILEEESevinZ&ETIHD 5 /EZ(CHITRTITE
EH 0.23~31 mg/m3 Tld. FZEOEHLIRN DI 2)  ENYIEERDFER(L.
LR rOERIDEEEDBEHR THO.

BLEED. EhOMRFTHERLDEEEEE (BFERIEF) LUT.
0.5mg/m3 Z1gE9I 3.

=0
Ba

TOIEH

OLE1—XEREICHITDF —m X OERIGEMRN, RURRIEERFEZEICENTK
IBICERRD, s IEE""0)1‘%.:]‘(LBﬂbTLbﬂd)ﬁlﬁkuﬂab‘uA\gfﬁét&)
OLE1—XERECHITDF—m X DELEES T UA - IR RRFZEN R D, SE
DI RRA> I\E’R“E(CB%Eb(iﬁbﬂ@ﬁ(fﬁﬁ%ﬁﬁb“%\%"@%éh
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Bl

HRESHI WHHRER)

1. e YEL N-XFILHIVINZSBE 1-FIF)L (hILNIL)
2. |CASES 63-25-2
3. |[BnES 410
—— 2006/ 20184
(ERk18£EE) (ERR30£EE)
SESME (1BO) X4 X534
SESsY (BE) DEETERL X54h
ST (R @ HR) DX HRIS DEEXI SRS
SHMsEt (RA  &ZR) DEETERV DEETER
SESE (R @ #EE. ZXK) DRETER X534
KREREM/REE X533 X534t
. RO I 2EERIBBEE
4 5 GHSﬁ;E / BRHI S X532B Xx532B
MO SRR 1% DRATER DETERL
KRB X534+ DEETER
4B RR X534t DTSR
FENAE X34+ X4531B
4IESE X534t DTSR
HERNESRSE (HORE) (K91 (#HER) X1 (FHER)
HERNESRSE (RERE) (X992 (#RR) |91 (#ER)
BRAAVEEY DEETERL DIETERL
TLV-TWA  [0.06 ppm (0.5 mg/m?) (IFV) (2008)
D ACGIH TLV-STEL -
® BHAEE HIEE 5 mg/m°> (1989)
BEFR RATSEE |-
3
® DFG MAK _ 5 mg/m~ 1 (1969)
B2 FCRPREUYED Peak lim I (4)(2002)
3
5. |B%& @ OSHA gVEAL > Mg/m
~ =
STEL -
TWA SRTEIRL
® UKWEL ——- -
TWA FRTEIRL

@ EUIOEL ——=- -

@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)

Q) FEFEEEFMES 64 (5) 253-285 (2022) FBREZDEIE (2022FE)

(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_en
g.pdf

o e _ The MAK-Collection for Occupational Health and Safety
E%Eﬁ #(Duyﬁ(h https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6. |BUVWEABIHERSZEMD | @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569
I/t“l_ymko)uz I\ (® CDC - NIOSH Pocket Guide to Chemical Hazards: https://www.cdc.gov/niosh/npg/npgd0006.html

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values

in implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the
risks related to chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-
values
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&2

CASEH
=

J00I1%5> 75-00-3

FHREOES

A~ ) =

IREE%E
EDIRRE

BFfEIDNE 13 : 100 (B : ppm) (264mg/m3)

IRA(CEIRE - G HEICERAE (BEAi )

R
o

AED

A

1) Landry TD, Ayres JA, Johnson KA, Wall JM. Ethyl Chloride: a
two-week inhalation toxicity study and effects on liver non-
protein sulfhydryl concentrations Fundam Appl Toxicol 1982 ;
2 : 230-234.

2) U.S. National Toxicology Program: Toxicology and
Carcinogenesis Studies of Chloroethane (Ethyl Chloride) in
F344/N Rats and B6C3F1 Mice (Inhalation Studies). Technical
Report 346. DHHS (NIH) Pub. No. 90-2801.NTP, Research
Triangle Park, NC (1989)

3) Landry TD, Johnson KA, Phillips JE, Weiss SK. EthyI
Chloride:11-day continuous exposure inhalation toxicity study
in BBC3F1 mice. Fundam Appl Toxicol 1989; 13:516-522.

X b

Svh-¥I2%4,000ppmx6 h/HTIIKEITIEFOIEEAMHESHEME T I
%1). ENAMECEALTIY R YDIX%15,000 ppmx6h/Hx5H/iEXx 100~
102 B TRIEEIEUIEE. XIATHR/MaEZIRIE. MYIATFS
7= HESYNTIIREBEORENER(C(p<0.025~0.001) LR UE2), ¥DUX
(C250. 1,250. 5,000ppmT23 h/B%11HEEGEEEUHFER.
5,000ppmEFCERE DOFFIEE (FHEXIEZENN. FFZERZE SN ) 252N
MICTBRRFTRZROHRHIDE3) .

BUEDS. BMYIEERDFERIONOAELZ 1250ppmE HIRRL . AIERGRES %
ZEUCBEREELLTI00ppm (264mg/m3)Z1gEd 3.

ZOAMBOIA -

BEREMCOVTIE.

« Invitro : RAZFIREKRUKRBEZAVWVAEIREAZLEMER. KUCHO
ez BUWVSELTFERAZEMIR TSI OBEICLSI TR VIAYRIBE
FrHfAa%Z FH V. DNAEISEER T (P24,

- Invivo: @EE (25,000 ppm) (C1H6EE. 3B(FKELLYIRAZAL
TEARTEHADNA &R%GHBR AR UV ZERER T4 .

OSIHIFTTERV]ELTUS,
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BUFE

wEER WIHHRER)

1. [{EFYER /005>

2. |CASES 75-00-3

3. |BnES 146

— 2006FE 2015%FE
AR (PR 18ER) (PH274EE)

B (E0) P IO
MBI (B9 SETERL SEEA
B R H2) =5 X5
MBI RA : R EEES SEEA
B (R - B <A SEEAESN EIEO
R, R SETERL )
RICH T 5B AR, TRATRTE X72A25 =52
IR SETERL SETEBL

4. |GHSS%E RERERFIE SETERV SFATERL
LR =25 Pyr—
FEIANE =42 =42
B SETERL Pyr—

BERNESRSE (HORE)

X532 (FFIR2s. FHAE.
B X923 (R
1ER)

X531 (PFIREs. D) .
X552 (AHE) X923
(FREZVERD)

X531 (AFHE. #E

FESNESESE (RIEFRE) ) X532 (R X931 (FHER)
28)
BRANVEEM DEEXERIH DI
TLV-TWA 100 ppm (264 mg/m?) (1995
© ACGH ppm ( a9/ ( )
TLV-STEL -
o BAEX HERE 100 ppm (260 mg/m?) (1993)
BEFR BRHAEE
MAK -
® DFG "
s N == eaK IIm -
I CERR S TWA 1,000 ppm(2600 mg/m?’)
, m mg/m
5. fEQHE## @ OSHA PP 9
D~QFBE - :
( =>%) TWA -
® NIOSH
STEL -
TWA
® UK WEL
STEL
TWA 100(268)2006
@ EU IOEL
STEL -
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022) ACGIH TLV® and BEIs
® with 9th edition documentation (2021)
—en O\ FESBEFHMES 64 (5) 253-285 (2022) FEREZOEIE (20226F)
E == List of MAK and BAT Values 2022
}E%uﬁ:ﬂ %0)”2 ® https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/Iss2/Doc002/mbwl_2022_eng.pdf The MAK-Collection for
%(:ﬁﬁ L\E.IL\\E,‘] Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6 . . N OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569
1";‘!%55%0) I/tl_ CDC - NIOSH Pocket Guide to Chemical Hazards: https://www.cdc.gov/niosh/npg/npgd0006.html

SHERDUA b

@0P

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

Q

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in implementation of Council
Directive 98/24/EC on the protection of the health and safety of workers from the risks related to chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FHIZREEMNE 1 2022/11/14, 12/8

B2

7RIV

CAS&ES /75-05-8

FHREOES

OX

FEO
BE

B
fBiRE

RFfEINIEE S :10  (Bi : ppm)

FEIRE R (<R IR FYE (B )

RYLH

1) National Toxicology Program. NTP Toxicology and
Carcinogenesis Studies of Acetonitrile (CAS No. 75-05-8) in
F344/N Rats and B6C3F1 Mice (Inhalation Studies). Natl
Toxicol Program Tech Rep Ser. 1996 Apr;447:1-272.

X b

NOAD1 3B OIRA (FLEFRERTE 200ppmIIEEF THIB DIBFMNES
n3n. 3vho 2 EBIRA (FERERTIE 200ppm TAHIBOIFAESE (L 752
Hiz1) . BLENS. LOEFEEDOFEVSY D 2 FRIORA S ERERZERAL.
NOAEL(Z 100 ppm&HIrL . AMEEGREFZZRELUL 10 ppmzEEE%E
e (BFRINNEFLT) ELTHREERT .

=0
Ba

TOIEH

OLE1—XERECHITDF —m X DOERIGEMRN, RURRIEERFZZICENTK
IBICERRD, s IEE""OD@.J(LBﬁbTLbﬂwﬁiﬁknﬂab‘uA\g'CEF)ZD?L&)
OLE1—XERECHITDF—m X DELEES T UA - IR RRFZENERRD, SE
DI RIRA> MG E(LBﬂbfiﬁbﬂwﬁlﬁﬁéﬁﬁb“%\ﬁﬁiéh
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B

wEEHA WHHAER)

IEFMER ey )]
CAS&ES 75-05-8
HoES 15 = =
= 2006FE 20175E
=H4IE ) .
BEIAR (TH1EFRE) (TH20ERE)
=4S (RO) X535 X535t
2SN (BR) X533 X533
=S (RA : AR) DFEERSS par SPOE
=MEl (RA &R X534+ X534
S (RA : WEE, S8 SEETERL FETERV
KREREM/ R X534+ X535t
BRI 9 BEEERMIBE I/ BRRIEIE X4532A-2B X532
" IR0INESIS U= FETER FATER
GHSﬁ;&kE TR AR E I ‘*',‘_C% 2\a) ﬁx(% A\
BRI RRMEIE DEATERV DEETERV
IR RIR X552 DERTERL
RO X545t DEETERL
2 DEATERV DEETERL
- . 5 = X931 (PARMER. (X991 (FPARFER.
SEENEZRES] [CI5=5EE
TEE St (HEIRE) E—_— —_—
X532 (PREERER, (X922 (MER. iR
BHEENERSE (RIERE) I EE. BiE. MR | R, (FIREs. BT
BN ) [N )
BANVEEHE DEATERV PDHEETERV
TLV-TWA |20 ppm (33 mg/m?) (2002%E)
o AL TLV-STEL |-
® HAEERET #5828 |-
e = BAFERE |-
HZE (I EEPRR - - MAK 10 ppm (17 mg/m°) (2017 &UE)
(EIDZ=E::: Peak lim  [1I(2) (2001)
TWA 40 ppm (70 mg/m?>)
. SHA
. . o 0 STEL -
(O~QEFE%E) - NIOSH TWA 20 ppm (34 mg/m>) (2013)
STEL -
TWA 40 ppm (68 mg/m>)
UK WEL
9 STEL 60 ppm (102 mg/m3)
TWA 40 ppm (70 mg/m?>)
EU IOEL
v v 10 STEL -
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEBEFHMET 64 (5) 253-285 (2022) FBREZOEIL (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
E%Eﬁ %"G)uy The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
%(;ﬁﬁb\t’_ﬁ_\\ﬂ"] @ OSHA Occupational Chemical Database
6. #&E@%"G)Dtl— https://www.osha.gov/chemicaldata/569
ol ® CDC - NIOSH Pocket Guide to Chemical Hazards:
Yfﬁk@ JZ t\ https://www.cdc.gov/niosh/npg/npgd0006.html
® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf
(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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2022/11/14

CAS 75-07-0

D

10 ppm

1) Muttray A, Gosepath J, Brieger J, Faldum A, Pribisz A, Mayer-
Popken O, Jung D, Rossbach B, Mann W, Letzel S. No acute
effects of an exposure to 50 ppm acetaldehyde on the upper
airways. Int Arch Occup Environ Health. 2009 Mar;82(4):481-
8.

2) SILVERMAN L, SCHULTE HF, FIRST MW. Further studies on
sensory response to certain industrial solvent vapors. J Ind Hyg
Toxicol. 1946 Nov;28(6):262-6.

3) Dorman DC, Struve MF, Wong BA, Gross EA, Parkinson C,
Willson GA, Tan YM, Campbell JL, Teeguarden JG, Clewell HJ
3rd, Andersen ME. Derivation of an inhalation reference
concentration based upon olfactory neuronal loss in male rats
following subchronic acetaldehyde inhalation. Inhal Toxicol.
2008 Feb;20(3):245-56.

20 50 ppm 4
RNA
1 13
NOAEL 50 ppm (90 mg/m?3) 3
GHS 1B
2
40 ALDH2
FEV1
10ppm
(|
(|
1

15
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2. |CAS 75-07-0
3. 14
2006 2007 2009 2015
18 19 21 27 )
- 4
- 4 4
2A 2A 2A
GHS _
4.
1
2 2
2 1B
2 1B
1 1 1 1
3 3 3 3
1 1 1 1
TLV-TWA
ACGIH -~
TLV-STEL |C 25 ppm(45 mg/m~) (2014)
c( ) 10 ppm(18 mg/m>)(2021)
N MAK 50 ppm(91 mg/m?)(1982)
Peak lim 1(1) C 100 ppm(180mg/m?)(2000)
TWA 200 ppm(360 mg/m?®
5. OSHA ppm( 9 )
STEL -
( TWA
NIOSH
STEL -
TWA
UK WEL
STEL -
TWA
EU IOEL
STEL -
ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
64 (5) 253-285 (2022) 2022
List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
OSHA Occupational Chemical Database
6. https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in implementation of Council
Directive 98/24/EC on the protection of the health and safety of workers from the risks related to chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values

88




% H uJ__I _E.fl":t% n:l:'ﬁlﬂ

FRREHMHEE 2023/1/12

B4

2-JO0EJO0 > CASES | 75-26-3

FHHREOERS

A~ ) =

FEO
55

B
fBRE

SEIERDS) D ERTE CEROY (B ¢ )

mAFEEEE - FE R FERFE (BEfz: )

R

1. Ichihara G, Ding X, Yu X, Wu X, Kamijima M, Peng S, Jiang X,
Takeuchi Y. Occupational health survey on workers exposed to
2-bromopropane at low concentrations. Am J Ind Med. 1999
May;35(5):523-31.

2. BRI\ A7YEARTLEAS—. 2-7‘I:I:E7)EI}\/0)5‘JV@Z’ﬁﬁb\ﬁﬂ&l(giéb“
ARMERERIRESE. PRBENLED LGS BRI AA7v e HFRE>
5— 20194 11H19H.Contact No.::®tE&&=0877 Cas No. 75-
26-3.

X b

ENEFAFNS. ZIEOSEMEREADFZEZ(CITIBLOAELL 6.5 ppmeE X
ANizl) . F3445y e RWCEBRA RIS DA FEEICEL DN AR E
ER (0. 67, 2008L£U600ppm. 65, H. 5H. 8. 104:8M/R]) RS,
SLELERRDAND 67 ppmhSERREINNRANE2)  BE BEFSEED)
AVFHEE CTHEGSERLEN TS GERVERRMENRDSNIAEFIEIC
S BRERIFZZPH LI BDDiEE |OXRME)

P EED, BRI SECEVWTENANETRHESNTVRENS, EEEAE(E(IER
ETERVEHIKT S,

=0
Ba

TOIEH

OLE1—-XEREICHIT D+ —mX D2 RIGEMRN, EURHIERFZECENTK
IRICERRD, ESUEFORETICRU CEMOXEEREN N HE THDD

OLE1—XEAREICHITDF—mXDELEES T IA - IZRRRFZENERD, SE
DI RRA> RRTEICERU CENMDOX BN E THEH

2ot

( )

ZOABOIA -
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BUFE
wESHRIN FIHREE)

1. |[{t2MER 2-JOES0/C
. |CASEHES 75-26-3
3. |nES 504
P— 2006FE 20145F% 2021FE
(ER184ER) (ER265E) (SFN3ERE)
SESE (0O) DEETERL SDEETERV XBCEZELRN
2MsH (RR) DEETERL FATERL DETERL
2MEE (RA : HR) SRS ParFUET)N RTEZHELBN
amMst (RA : ER) 5344 ESSVIN RATEZELR
ZMEE (RA : HE, 31 SETERN SETERL SETERN
SRS R/ it X433 ESSVIN RATEZELR
GH Sﬁiﬁ BR(CXT S 2EE DB 14/ BRRIEE DEETERV X532B XA TEZE LB
4. I IRSSRETE SETERL SHTERL SAFTERL)
REERAEE DEETERV SDEETERV XBCEZELRN
B RN X434+ SEETERL SETERN
F At SETERN SETERL X431B
hEES X51A X431A X431A
BERNELSSYE (EERE) SETERN SETERL X932 (#4E%R)
T — iﬁ;)l (CENEER ;ﬂ;i()mﬁ;é\ ¥ glzg?l (&M%, 458
BmIAEEY SETERN SETERL SETERN
TLV-TWA [&ERL

® ACGIH

TLV-STEL

® BAERE FSEE (0.5 ppm (2.5 mg/m°)  (2021) | (BERINSER)

A E—
EFR BAHSEE

. N MAK SRTERL
M2 I<GGERR |®  DFG a1 s
eaK [Im -
EIDY=F:i
TWA SRTERU
5. @ OSHA o
~ =
(O~QEE5%) TWA SRERL
® NIOSH
STEL -
TWA SRTERU
® UK WEL
STEL -
TWA SRTERU
@ EU IOEL
STEL -

@® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)

(@ FERELFHMES 64 (5) 253-285 (2022) FEREFOEIE (20226EF)

(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/Iss2/Doc002/mbwl_2022_eng.pdf

JREIRSCEDUN The MAK-Collection for Occupational Health and Safety

https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418

= —/,\
ﬁ(‘-ﬁﬁmt—i\ﬂ’g @ OSHA Occupational Chemical Database
6. 1%%[3@%0)|/t1_ https://www.osha.gov/chemicaldata/569

KW@UX |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html

® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related
to chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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2022/11/14, 12/8

1,1- CAS 75-35-4

-

ppm

1) Quast JF, McKenna MJ, Rampy LW, Norris JM. Chronic toxicity
and oncogenicity study on inhaled vinylidene chloride in rats.
Fundam Appl Toxicol. 1986 Jan;6(1):105-44.

1) 25 75 ppm 6 / 5 /

1.5 25ppm
1) NOAEL 25ppm

Sppm
(|
(|
(|

NTP 2015
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1,1- (

CAS 75-35-4
241
2006 2016 2020
18 28 2
4 4 4
3 4 4
2
GHS
1B
2 2
1 1( 1
3 ) 3
3( )
1 2 1( 1
(D))
2
TLV-TWA |5 ppm (20 mg/m?) (1999
ACGIH ppm ( g/m”) ( )
TLV-STEL |-
MAK 2 ppm (8 mg/m?®) (1985
DEG ppm (8 mg/m”) ( )
Peak lim (2) (2001)
TWA
OSHA
STEL -
( TWA
NIOSH
STEL -
TWA
UK WEL
STEL -
TWA 2 ppm (8 mg/m?®) (2017
U (e ppm (8 mg/m”) ( )
STEL 5 ppm (20 mg/m?) (2017)

ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)

64 (5) 253-285 (2022) 2022

List of MAK and BAT Values 2022

https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418

OSHA Occupational Chemical Database
https://www.osha.qgov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in

implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FRREH%EBE2022/12/8

B2

CAS&ES /5-86-5

FHHREOERS

FEOQ
Ba

IRE R
EDIESR

SEIERDS) (B )

*EBFRE X<EERFUE : 5 (47 : ppm)

R

1) Willhite, C.C.; Smith, R.P.: The Role of Cyanide Liberation in
the Acute Toxicity of Aliphatic Nitriles. Toxicol. Appl. Pharmacol.
59:589-602 (1981).

2) El Ghawabi SH, Gaafar MA, El-Saharti AA, Ahmed SH, Malash
KK, Fares R. Chronic cyanide exposure: a clinical, radioisotope,
and laboratory study. Br J Ind Med. 1975 Aug;32(3):215-9.

3) J. W. Howard and R. F. Hanzal. Pesticide Toxicity, Chronic
Toxicity for Rats of Food Treated with Hydrogen Cyanide.
Journal of Agricultural and Food Chemistry 1955 3 (4), 325-
329

X b

TR 2T I RUD(GIn vitro B&Uin vivo ([CBWTEBES 7> EYIELTES)
931), O, 7 AMPEL T T . LMD R TIEEAYFERFY (27
AMOFIRHIEE6.4~10.4ppm) OFHEE36A ((FKEHAMBI5~15
F) ([CBVTERRE. KR - IREZAL. HFEL. DEDORIEL. FHRREDBRREIAD
1ENIZER. Tl VEEBDOFLUFIRIROIEARZZRH. I-F13135%51%84~24
RFFEIDERIARR CDEEFRIBINZFRHTUB N, EFIRIRHEEER R (IFRHTLRN 2)
BB, PIVEIZYNIHU TS 72487KZ2100ppm&B LU 300ppm% 2 R IEE
UlzitBR CREEEER) OfER. MRFMNIRE. FRERFNSLREFNESE
PRRZROHRNIE3) U EDTELD, EFOBMEIRCIT T2 (IER
ECEDE, 7)%}'5%2%1@ (RARIEEE) SppmzieEd 3.

=0
Ba

TOIEH

OLE1—-XEREICHIT D+ —mX D2 RIGEMRN, EURHIERFZECENTK
MRICERRD, ﬁ%‘lia”"0)7@:.‘1‘(LB”b'CLDDODYﬁkEHED‘M\E'C@ZQR

OLE1—XEAREICHITDF—mXDELEES T IA - IZRRRFZENERD, SE
DI>RRA> I\E’R“E(CB?}EUCJ‘E}JI]@Yfﬁﬁ%ﬁﬁb“%\g'@@ét&)
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BUFE

WESHRI (FIHEREER)

{EZER TN ST IER)Y
CASES 75-86-5
BoEs 18
HEHIES 20065E 2009%E
(PR 184EE) (TAR214FR)
SMEsE (BO) X532 X532
2MsH (RR) X431 X531
SMESs% (A @ AR) ARG EEPOE DY
ST (R &R DFETERL X531
S4B (RA : 1. ZXN) DETERL DETERV
KRIES RS /RIS DHEETERL DEETERV
GHS ﬁ;ﬁ BR(CXT S 2EE MBS 14/ BRRIEE X432 DEETERL
IR ER RAE S DHEETERL DEETERV
RRIERMEM FETERL DETERV
LB ERIR Y DHEETERL X545+
FEHAE DRATERL DETERV
2= X532 X545+
HERNRESY (HERE) %f%g*‘z*%%‘ E551 (PIRHER)
BEENERSE (RERE) |Xo1 R, BRE) (K91 (FE. B
MAAVEEE DEETERL DEETERV
TLV-TWA |ERTERU
® ACGIH = .
TLV-STEL |C 4.7 ppm (5 mg/m>) (as CN) (1994)
® BHARERG FaRE |=ELL
EF¥FR BAHSEE
o e MAK RTERU
ZEEERR | DFG iy =
0L =F::s reakim
TWA RTERU
@ OSHA STEL
~ODI5 -
(@~QEE3) TWA BERL
® NIOSH 3
STEL C 1 ppm (C4 mg/m>)
TWA SRTERU
® UK WEL Y
STEL -
TWA RTERU
@ EU IOEL
STEL -
@® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q) EHEFEFHMES 64 (5) 253-285 (2022) SFFEEENENES (2022FF)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/Iss2/Doc002/mbwl_2022_eng.pdf
}?%Eﬁ %(Duy The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
AN
ﬁ(Lﬁﬁb\nL’*H’J @ OSHA Occupational Chemical Database
ﬁ%ﬁa%(})[/tl— https://www.osha.gov/chemicaldata/569
RERDOUZ ~ ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related
to chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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BFRA#H%HBE2022/12/8

ME&

NJJOOEFEE CAS#= | 76-03-9

FHHREOERS

G- =

FEO
5a

BRTEE
B0z

R NNE 19 : 0.5 (A7 : ppm )

FEIRE R (<R PRFHYE (BEiL )

R
o

1) DeAngelo AB, Daniel FB, Wong DM, George MH. The induction
of hepatocellular neoplasia by trichloroacetic acid
administered in the drinking water of the male B6C3F1 mouse.
J Toxicol Environ Health A. 2008;71(16):1056-68.

B6C3FYJAI(C0.05 g/L. 0.5 g/L. 5 g/LON/YO0OEEEEZ60iARER /KR
1S5 UERERT. 0.5 g/LIZEEF CAH RN A X SATHIRARBEREDFT AV
FEIETEMATiRRIEFT ROBEMEIINERE N 1) A ELD. NOAEL(Z
0.05 g/L (6 mg/kg/day)T&HAZENS., IRA(FKEADBES LUAREE S
HEZERBUL0.5ppmZzREEEME (RFfENIEF) EUTHRERT S,

£:30)
=)

ZOHEH

OLE1—XEREICHIT D+ —m X OERIGEMRN, RURRIEERFEZZICENTK
IBICERD, s IEE""0)1‘%.]‘(LBﬂbTLbﬂd)ﬁlﬁkuﬂab‘uA\gfaﬁét&)
OLE1—XERICHITDF—mXDELEES T UA - RN RRFZENERRD, SE
DI RRA> I\E’R“E(CB%Eb(iﬁbﬂ@ﬁ(fﬁﬁ%ﬁﬁb“%\%"@%éh

CZ0A

( )

ZOAMBOIA -
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BUFE

WESHRI (FIHEREER)

{EFE& NJHOORERS
CASES 76-03-9
HoES 385
B=EHES 20065FE 2009%E 20185%E
- (SER% 18 ) (CERX215FE) (ER30FE)
ST (BO) X535 X534+ X4
st (B FTERL X534t X535t
ST (A @ AR) DI DRI DI
ST (A ZR) DRATERL DEETERV DRATERL
S (A EE, SXN) DEETERV DEETERN DEETERV
RSB/ RBE X4531A-1C X531 X531
GHSﬁ;tE BR(C I DEEDIES 1/ BRRIBE X531 X531 X531
IR ER R E I DRETERL DEETERV DRATERL
RR S R 1 DEETERV DEETERN DEETERV
AIEHRRR A RIR X532 X552 X532
FEN A X532 X534+ X532
St X532 X552 X532
o a : = | X732 (fER) (X
SIS R n
HEGNESESYE (HORE) 253 (FREMER) X533 (FREMER) X533 (RREMER)
HEGNESESE (RIERE) X534+ DEETERN DEETERV
RANVEES FATERL DEETERV FATERL
TLV-TWA 0.5 ppm (3.34 mg/m>) (2014
©® ACGIH ppm ( g/m”) ( )
TLV-STEL (-
® BAERE HERE  |FELL
EFR BAHSEE
BEECERR |0 DEG MAK 0.2 ppm (1.4 mg/m°) (2015)
Peak lim I(1)(2015
B L(D(2015)
TWA RERL
@ OSHA STEL
(O~DFEE) 3
® NIOSH TWA 1 ppm (7 mg/m~)
STEL -
TWA RERL
® UK WEL
STEL -
TWA RERL
@ EU IOEL
STEL -
@® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(@ EEBEFMEE 64 (5) 253-285 (2022) FEREZOENE (2022FF)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
2 EA The MAK-Collection for Occupational Health and Safety
ﬁ%nﬂ #/\U)J-Iy https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
ﬁ(“ﬁﬁmt‘b‘ﬂ’\] @ OSHA Occupational Chemical Database
1%5@%@'/t1— https://www.osha.gov/chemicaldata/569
KW@UX |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related
to chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FRREH%EBE2022/12/8

ME&

N)oO0OZ~OX5>

CAS&E= 76-06-2

FHREOES

(F2) =

FEO
55

B
RS

KyEINNEIME (B )

RAIERE : 0.1 (47 : ppm)

R
o

1) * Stokinger HE: Aliphatic Nitro Compounds, Nitrates, Nitrites. In:
Patty's Industrial Hygiene and Toxicology, 3rd Rev. ed., Vol. 2C,
Toxicology, pp. 4141-4208. G.D. Clayton and F.E Clayton, Eds.
John Wiley & Sons, Inc., New York (1982)

0.3~3.7 ppm. 3~30#DFETL FOIRRIBHNERDHSNIZCEICLD. EbD
ARORIBEIRICKT I DLOAELIFO0. 3ppme ML MMEERFZEEFEZZRBUL

0.1ppMmZEEEEE (FRXIKERE) LUTUHEERTS.

=0
Ba

TOIEH

OLE1—-X#EEICHIFBF—5m X DOERICEMRND . RIUVZEREZZCHVTK
MR(CERD, ﬁE'EEkk@*ﬁuT(Jﬂb_CLle]U)YﬁkuﬂED‘%\ET@%E&J
OLE1—-X#EEICHIFBRF—5mXDEES FA - ZNEREZENERD, SO
o>1>|<‘7ri4>I\Eﬁi(:B%EMEJJD@Yﬁiﬁ%ﬁﬁb“u&%@@ét

CJZ0Ait

ZOAMDIX -

BRGSO ENS. (FKEFEMED TR TH2ENS., BERNNIETFE
ETHERIKERELVURER T 3, RPBRHLEGGE N ZIRHERTHIENS,
SEIIEEEELZECINDFRINBEDIRFT NI ETHS.

— IRSERDUREEN TERVTE LD IR BN S5 A
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B

wESHIN (WHHRER)

{EZYER NJZOO=hOxy>
CASES 76-06-2
BoES 153
S 20065 20145
(ER18ER) (ER264ER)
ausE (B0) X433 X433
aMsE (B8R DETERN SHETER
alsE (RA @ H2) SFEIERI SEERGRI
aMsE (RA : XR) X431 X531
2MSEHE (RA @ MEE SN PEETER PEETER
RSB/ Rl X532 X531
. BRICH S 2 EEERIBE 1L/ BRAVRE X531 X431
GHS7#E RS R T meERL meERL
B SR EIE PEETER PEETER
B R FTER HTERN
FENANE =SV SETERN
IEST DETERN X534t
iy e e 2 = | X1 (FER R (X1 (RS, MR
WERNESSIE HORE) |, oo 2

BEFNERSE (RIERE)

X451 (0FIREs. X
WER) . EH2 (M
BR)

X731 (MFIRes. BT
fid. MR)

RAVEEN

DEETERV

DEETERV

TLV-TWA |0.1 ppm (0.67 mg/m?) (1959)

® ACGIH
TLV-STEL |-

® BAEZESE F52E [0.1 ppm (0.67 mg/m?)(1968)

£F% sruSEE

MAK 0.1 ppm (0.68 mg/m?)(1961)

R IEERF |0
(EDZSE

DFG
Peak lim |I (1)(2000)

3
OSHA TWA 0.1 ppm (0.7 mg/m?)

STEL -

(@~D(I=E) TWA 0.1 ppm (0.7 mg/m3)

®  NIOSH
STEL -

3
® UK WEL it 0.1 ppm (0.68 mg/m?)

STEL 0.3 ppm (2.1 mg/m?3)

TWA HERU
STEL -

@ EU IOEL

@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)

Q FEEEEFME 64 (5) 253-285 (2022) HEBEZOES (20224F)

() List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/Iss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418

JRE X F DU

=t == 1A l7AN: |
6. [BEBIZEDLE1—

@ OSHA Occupational Chemical Database
https://www.osha.gov/chemicaldata/569

(® CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html

SCHERDYA b

® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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HPFIREF%HE2022/12/8

E&

Uk CAS&E=S 76-22-2

FHHREOERS

G- =

FEO
55

IRE R
EDIESR

BFRANNE LS 0 2 (BE{i7 : ppm )

FEEFRE(I<ERIRFME (BEAL : )

RHLGH

1) Gronka PA, Bobkoskie RL, Tomchick GJ, Rakow AB. Camphor
exposures in a packaging plant. Am Ind Hyg Assoc J. 1969
May-Jun;30(3):276-9.

X b

BRI TIZOULOSIHEWIRWNIVT (33~194 mg/m3) DIIKEE
RITAEEE6R QQBBIRTEESLD (2BREI~8HA) | 6RTBEICESEHE
N (2~1078) ) OFAET. 4&(ICEEHIVIRMEEBDRAEDHHEREREN. £
QEF RZE (MEDEZIE1%. B8JE (RIEEER)1%. FOLUN2%E. MIREEE L

SEPEzIE22 . RV, £7124. BEE (BRIAED) 12N 5Rd5niz. b
EI‘ BORELANVIESEINTLRNL)

BlEDZELD, Z@%ﬂ%"@@’iqﬂiﬁfﬁ’iﬁﬁiﬁb\lz mg/m3= 2 ppm ZieE

HAE (BEMNEF) ELTHERT S

=0
Ba

TOIEH

OLE1—XEREICHIT DT —m X DERIGEMRN FEUSEMERFZZICEVTK
EICERD, ﬁﬁz'lig""OD@J(LBN[J'CLDDODXZF?XDHE_D‘M\E'Cabét&)
OLE1-XBEICHEITBF —mXDELEES FUA - ZERZENERD, SED
IVRRA> I\E’x“i(CB?%UCJ‘EJJ[I@Yfﬁk%ﬁﬁb“%\%"@%ét

CZ0Ath

( )

ZOAMBOIA -
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AR 2-1

HwEEXRN WIHRR)

1. [{EZMER LS
. |CASEHES 76-22-2
3. | ES 310 (R6.4.1[%(3311)
AEHER ZOQGEE 2099¢f§
(CERX 185 E) CER214EE)
=HMsEE (O) X534 SEETERL
[sE (BR) FTERV FTERL
=MEE (RA @ AR) IR PaESPUE )
s (RA  &ZR) DEATERV DEETERV
SIS (RA : 0, SXN) DEETERL DFETERL
KEEEL /R X552 FATER
BRICXT I 2 EEREE 4/ BRRIEE X532A-2B X732B
"
4. |GHSDR FHRE T IR FTEBL
RRERAEE X531 SEETERL
e A RIR Y DEETERV X549t
FEhAME X539t X534+
HIES X4531B FATER
X531 (HER B X531 (PARFEEER)
HEENESESE (BERE) |F) XH3 (uEk
BE)
4
WEENHEEE (RERE) |x52 (FE) DAL (R
RANVEEM FTER FATER
TLV-TWA |2 ppm (12 mg/m?) (1996
® ACGIH ppm ( g/ 3)( )
TLV-STEL |3 ppm (19 mg/m~)(1996)
BAEEE FaRE |FRERL
@ AL A [
EFE BATSEE
! » ) g MAK RTERL
BEIKBER o o6 z
eakK IIm -
(EIOZ=E::3 A 5
m
5. @  OSHA = PP
~ = -
(@~OREE) TWA ERL
® NIOSH
STEL -
TWA RERL
® UK WEL
STEL
TWA RERL
@ EU IOEL
STEL -
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q) EREESME 64 (5) 253-285 (2022) IR EEZ0EES (20226/%)
@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
@%Eﬁ %@”y The MAK-Collection for Occupational Health and Safety
_ ‘/ N https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
ﬁ(Lﬁb\th’\J @ OSHA Occupational Chemical Database
6. |MEEEZEEDLE1— https://www.osha.gov/chemicaldata/569
Ymﬁwux |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html
® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf
(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FRREH%EE2022/12/8

B2

USEEN) (B4 @ A)LR—RUJL) CAS&= | 78-30-8

FHEEOES

FE ) B

B
fBRE

RFfEINIEE S : 0.002  (BEfiI : ppm)

FIRF ] (S EEPRFE ; (B )

R

FEO
55

1) Abou-Donia MB, Trofatter LP, Graham DG, Lapadula DM.
Electromyographic, neuropathologic, and functional correlates
in the cat as the result of tri-o-cresyl phosphate delayed
neurotoxicity. Toxicol Appl Pharmacol. 1986 Mar
30;83(1):126-41.

2) Hunter D; Perry KMA; Evans RB: Toxic polyneuritis arising
during the manufacture of tricresyl phosphate. Br J Ind Med
1:227-231(1944).

X b

OPIDN (Bt EEIC L2 ERMMREE) (COVWT, R*J(C99%K-0-IL>
W EIEZ90HREIERREIRSUEER. 0.5 mg/kg /day TEHHREESE
HENRHOIEM. 1 mg/kg /dayTIHEEKFNH5MN. 5mg/kg /day A LT
(FHERIEFRIEEN A EDHBNIL) o Fo. EPORIREU T, (FEHARM A
ESNTUORWN0.55~1.7 mg/m3 ([CFKEINT3 BITSRIEMB R OIS
Hpd2). L ELD. BWPEERTOEFR MR IEE DX R 2L FOIRA (FEEC
HEUIENOAELZ3mg/m3(0.2ppm)EHIRTL . AEERERMEEZEZB UL
0.002 ppmZREEAE(E (FFREINNEFY) ELUTUHEETD.

20 TDIEE
e

OLE1—-XEREICHIT D+ —mX D2 RIGEMRN, EURHIERFZECENTK
MRICERRD, ﬁ%‘l‘i%%’@’fﬁﬂ‘kB”LfCLD[I@B‘Zﬁk.ﬂED‘M\%‘C@%R&b

OLE1—XEAREICHITDF—mXDELEES T IA - IZRRRFZENERD, SE
DI RRA> RRTEICERU CENMDOX BN E THEH

2ot
( )

ZOAMRDIA> b

AIESECHN BB NERHSNTODH, Jv MOFEOIRSERERICLDRBER
REFREDLOAELN25mg,/ m3THh. ECNSENM B ANDIRENS.4mg.”
m3 (0.56ppm) THBIENS, SEHREI DIREEEEL T THNIEENES
HZBhCTEN'RIEEE BN S,

101




BUFE
HRESEHRN (WHRER)

1. ({e2mEe DAEEN) (HILR-RUJL)
. |CASES 78-30-8
3. | KeEE 625 (R6.4.11Uk(3626-3)
— 20065
REERS (THIBEE)
ZiEEY (B0) BTN
2nsE (BR) X534
S (RA : H2) SERTRO
2T (RA : ZR) SEETERL
S (A : EE, 321 SETERL
SRS R/ it X534
4 GHS 38 BRICHT I 2 B RBMEIE /BRI SETERN
DPIRES R SETERL
REERAEE DETERN
EIERERE SEETERL
FENANE BTN
HhEE SEETERL
HEENESSE (EERE) X1 (FER)
BEENRESSYE (RERE) X931 (HHER)
EIAEEN SETERL
© AcGlq THV-TWA 10.0013 ppm (IFV) (0.02 mg/m> (IFV)) (2016)
TLV-STEL |-
& [ FEBEE [RERL
BAT SRR
W EERS |0 DrG MAK. 0.001 ppm (0.015 mg/m°) (2019)
EO Peak lim II(8)(20139)
5 @ OSHA ;’1\/_\2 0.1 mg/m
~@DE=
(O~@EEE) S — TWA 0.1 mg/m?
STEL -
T TWA 0.1 mg/m?
STEL 0.3 mg/m®
TWA BERL
@ EU IOEL
STEL -

@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)

Q) EFEBLETFHES 64 (5) 253-285 (2022) sFrEREZOENIE (2022FE)

OSHA Occupational Chemical Database
https://www.osha.gov/chemicaldata/569

JRETRXEF DR

E(CHWEAH https://www.cdc.gov/niosh/npg/npgd0006.html
List of MAK and BAT Values 2022

©}
@ CDC - NIOSH Pocket Guide to Chemical Hazards:
®

Parax »
6. [HRAZEDLE1I— and BA _ _ _

) https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
YTﬂﬁkODUZ |\ The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

®

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in implementation of
Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FHRREH%EE2022/12/8

e AYRO> CASES 78-59-1
SHEAEOES - =
smprere | BEEIINEYY (BHfi7 : )
BOIER | sErspn(d<EIRAYE . 5 (B : ppm)
1) SILVERMAN L, SCHULTE HF, FIRST MW. Further studies on
o~ sensory response to certain industrial solvent vapors. J Ind Hyg
AR il Toxicol. 1946 Nov;28(6):262-6.
=
PEOD € RDIRS 74 FIA YOS Rk 159 RIS BE R RER T, 25 ppmO(EE
AN
= THR. b, MRCHTTBRERIEARHSNIA, 10ppmTIRAZ I TREFERDR
hofzl) CElCED. SppmzREEEE (FEiFR(IKERFE) LLTHERT .
XD~
OLE1—XmtEICH T 2T —sm X DERISEFRD . BUENRREZECHBLTK
TRICERD, ﬁ%’lia””O)@J(LWUCLJJDO)SZFTMHED‘%\%'CEFMBIL
OLE1—XBARICS I 3 — S DEES FUA - B RREENRRD, SEO
I>RRAL> I\E’R“E(CB%EL/'CJ‘EDD@Yﬁiﬁ%ﬁﬁb“%\%"@@ét&)
CZ04th
20 TDIER ( )
Ba
5y OB RBFEE (CHH DR R ICE DIFRINNE FIHMBEDRTEN TN TLB0ELY
B3 A VIRO> QBB RS TRV E BN BTERENSSEIHEAR T,
SHBERIMNBEORBLRITNNETHD.
ZTOAMBOIX
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Bl
HREEHRI WHRR)

1. {EZE& {yRO>
. |CASE=S 78-59-1
3. |nES 49 -
= 20065FE
EMIa
REIRE (TH185)
SESEE (RO) X534
SMSE (BR) X534
SHEsE (RA : HR) IR
SIS (A : &= FETER
SIS (A @ 1HE.. X1 X435
KREREME./RIEE X533
GHS% %8 BRIC S BB RIRMIE,/ IRFRIE [X52A-2B
e FPIRER R TR
BRI X534+
AIEHRERIR S X534+
FHAME X532
4IEESE X535+
= o (1 = |X23 (RERIEE.
= %E‘ == %Eﬁ _
BHEZENEHSESE (HEOIRE) FREER)
SEENESESE (RIERE) DEETERL -
RANEEM DEETER
_ Erb-—‘ﬂr\b
® ACGIH TLV-TWA |<ETS _
TLV-STEL |C 5 ppm (C 28 mg/m°~) (1995)
® BAREZREG FSEE  [RELL
EEE BRrSEE|-
B8 (F(EPRR MAK 2 ppm (11 mg/m?3)(1995)
® DFG .
Ty =F:i Peak lim 1(2)(2000)
AR 3
5. @ OSHA ;¥VEP|\_ 25 ppm (140 mg/m?)
(@~DE%E) 3
©  NIOSH TWA 4 ppm (23 mg/m?)
STEL -
Erb-—‘ﬂr\
® UK WEL TWA SERL _
STEL 5 ppm (29mg/m?)
Erb-—‘ﬂr\
@ EU IOEL TWA SERL
STEL -

@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)

(Q FESGLEFMES 64 (5) 253-285 (2022) FEREZFOEE (20224E)

@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf

e A <~
}ﬁ%ﬁﬁﬂ %0)”2 The MAK-Collection for Occupational Health and Safety
(— b\7'“/ \E\ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
% L?ﬁ_ Lj)“‘ ’] @ OSHA Occupational Chemical Database
6. |[BEEIEDLE1— https://www.osha.gov/chemicaldata/569
SEADUZ S (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

(? EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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IR R E SR AT

FRREFHFHE 2022/12/27

&

1VTL> CASES 78-79-5

FHHREOES

oK

AED
Ba

B
fBolRE

BRI INE 1S : 3 (Bfiz: ppm )

RAIKEIRE - R (ERFME : (BEA17 )

HRHLER

1) Placke ME, Griffis L, Bird M, Bus ], Persing RL, Cox LA Jr.
Chronic inhalation oncogenicity study of isoprene in B6C3F1
mice. Toxicology. 1996;113(1-3):253-62.

2) Melnick R. NTP technical report on the toxicity studies of
Isoprene (CAS No. 78-79-5) Administered by Inhalation to
F344/N Rats and B6C3F1 Mice. Toxic Rep Ser. 1995;31:1-G5.

3) Csanady GA, Filser JG. Toxicokinetics of inhaled and
endogenous isoprene in mice, rats, and humans. Chem Biol
Interact. 2001;135-136:679-85.

WEFTIVILODENCET2EEMEOR VVEFMARFESN TR, ¥
DZCAYTL >0, 10, 70, 140, 280, 700. 2,200 ppm#=80 AR A (FKFE
UIZEHBR T, ED140ppm LU EDEFEIEDT70 ppm OEFTIR _EZHSSGE _ERZ
(CMNITEEDZMHENRDENND 1)  £LXIAD26 BRI A (FERER(CH
WT, ([IKE%26 BREIOLIELRREIC70 ppm LU EOBTEOZEEDER
RIBIINERHSNTS2). BREXHEL 1) FTD70 ppmIA_ETD/N\—5—IFIR
JEZE. (FOmFANDEEICLDERDIEERENMREINTULRN, 1VIL> DS
MHRIRGRBISUTVREEZSNABIEY) (IRFSRMK) OERMEEFERT
PROCENEREENTVS 3)

BLELD, BWY)RERTOFERNSNOAELEZ 10 ppmél, NMEEZRHEL2EE
UBFRINNEFLS 3 ppmZizET 3.

=0
iBa

TOHEH

OLE1—-XkEICHEIT 2+ —mXOERICEFHRN RURNERRZECHVTK
T&(CERRD, ﬁ%’liE'kk@*ﬁ.ﬂ‘(J”‘b'CLbl]@S‘ZﬁkuﬂEb‘dﬁ\%"&%ét

OLE1 - ICHEIT 2T —mXDOEES T4 - R RRFZENRRD, S0l
DI RRA> I\E&"E(Cﬁﬁbfﬁbﬂwﬁﬁﬁﬁﬁlﬁb‘%\g'@&bét

Ozt

( )

ZOAMDIR -
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BUIFE

HESHRI

(FIHHRE)

1. {E¥ME%& VIV
2. |CASE= /8-79-5
3. [BoEs )
=3 20065FE 2009FE
=4IE . )
REIERA (THRISEE) | (TH215E)
=S (BO) X555 X5
=S (BR) DEETERL DETERV
SIS (RA @ HR) AR EPSE U
SHESY (RA &R X539t X534t
2ESH (RA : E. ZXHN) PDFTERN DFETERN
RIEREMS /RIS X533 X535t
HR (e ERias]
/E‘E;;é;f% HREIE E5328 5528
e I;
4. |GHS73A DPIRESRAAEIE HEFTERL FETERL
RS PDFTERN DFTERN
LIEIHRRERIRE X532 X532
FOAME X532 X532
4hEEt DEETER DETERZN
. X533 (REMER. [UBRIE | X3 (FRERE
= —1 % A o == %EE-
SEENIESESE (ERREEE) ) . Sl
o i X531 (OFORes, #gs) . (X1 (R,
SERNNEEs S = o —
WERNERSE (RERE) | T U )
RANVEEN DEETERL DEATERV
@ ACGIH TLV-TWA RTERL
TLV-STEL -
® BAEE HFEE 3 ppm (8.4 mg/m?) (2017)
RBEFE BAHSEE|-
@ - MAK 3 ppm (8.4 mg/m?) (2008)
H&%‘i(ﬁgﬂﬂ% Peak lim I (8)(2008)
Erb-—‘—'r\
5. | B0 o oswa WA [EEGL
@~QDIE=E ZEn
( = ) ® NIOSH TWA SIERL
STEL -
Erb-—‘—'r\
® UK WEL TWA SIERL
STEL
Erb-—‘—'r\
@ EUIOEL —2A HEBL
STEL -
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
@ FEEEBAFMET 64 (5) 253-285 (2022) (FBREEDEIES (20224F)
® List of MAK and BAT Values 2022

[RERSEDUN
E(CHWERB
BERIEDLE1—
SCRRDUZ

https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/Iss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418

OSHA Occupational Chemical Database
https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html

@ ®

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values

Q
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CAS 79-41-4

ppm

1) ToxiGenics’ study No. 420-1086. 90-day vapor inhalation toxicity
study of methacrylic acid in B6C3F1 mice, Sprague-Dawley
ratsand Fischer-344 rats. NTIS/0OTS0546343.

GLP
F344 SD B6C3F1 10 1 0 20 100
300 ppm 4 90 6 / 5 /
F 300 ppm 90
4 F344 SD 300 ppm
B6C3F1 300ppm
100 ppm
90 F344 SD 20 ppm
SD 20 ppm
300ppm
A 300 ppm
100ppm
300 ppm
20ppm LOAEL
ppm
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2. |CAS 79-41-4
3. 556
2006 2017
18 29
4
3 3
1A 1A
1 1
4. |GHS
3
1
1 1
2
1
3
ACGIH TLV-TWA |20 ppm (70 mg/m~)(1981)
TLV-STEL |-
2 ppm(7 mg/m?)(2012)
e MAK 50 ppm(180 mg/m?)(2015)
Peak lim (2)(2005)
5. osha WA -
STEL -
20 ppm(70mg/m3
NiosH TWA ppm(70mg/m3)
STEL -
UK weL WA .
STEL 0]
EU I0EL | WA -
STEL -
ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
64 (5) 253-285 (2022) 2022
List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety
6 https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418

OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/npgd0006.html

&

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in

implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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ol 5 FELURICREEEEZ
BERFIMNE

FRREFEMZERE 2023/1/12

ME&

XHDVUIVEEXF )L CAS&E= 80-62-6

FHHREOERS

2 ) =

FEOQ
Ba

R
fBiRE

BFRINNE TS 2 2 (B4 : ppm)

mASEERE - FE R S EERFE (BEAi )

R

1) Lomax LG, Krivanek ND, Frame SR. Chronic inhalation toxicity
and oncogenicity of methyl methacrylate in rats and hamsters.
Food Chem Toxicol 1997; 35: 393-407.

2) Marez T, Edme JL, Boulenguez C, Shirali P, Haguenoer JM.
Bronchial symptoms and respiratory function in workers
exposed to methyl methacrylate. Br J Ind Med 1993;50: 894-
7.

X b

It F344 Syb (I#MER70 L/ 8F) (CAFDVILEEAFILDO. 25, 100,
400 ppm (0. 104. 416, 1,664 mg/m3) %z6KffE/ H.5 H/ &, 24 »
A (104-106:EfE) WAFKEEULERERT. 100 ppm LU ETEFRTOME L
RR(CE M. RIAE. BEZEEHHBNE L) XG”]U)I/@&X})I/(J(E%’VF%%108
ZEXFIBE105%% 3] Sﬂ%&btijmli%'éd)féﬁéﬁﬁ'@(i\ FitpE L IR 25
TERZ 22 E IR U S TIHOEMFIREE18.5 ppm (9-32 ppm) .
21.6 ppm (11.9-38.5 ppm) T, [EMHOZEDIENNEOEREREE
UNERHSNTLRL2)

Pl EOFERED, E MOEFRAECLS20 ppmEFZEDHSNIRILEE L
WrTE3, e BWIEERICLS25 ppmICDWTNOAELEHIBITERELD,
WEARNEzERUCEEEREREE (BFRINEF) 2ppmZzigET 3.

=0)
Ba

ZDIER

OLE1—XEAREICHIT D+ —mX D2 RIGEMRN, EURHIERFZE(CENTK
IRICERRD, ESUEFORET(ICRU CEIMOXEEREN M HE THDD

OLE1—XEAREICHITDF— X DELEES T IA - IZRRRFZENERD, SE
DI RRA> RRTEICERU CENMDOX BN E THEH

2ot

( )

ZOAMDIX> -
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BUFE

HESHRIN (WHREE)

1. [{EEYEL XITUIEEAF I
2. |CASES 80-62-6
3. | nES 557
o 20065FE 20175E
BEHIER . .
(FRk18ERE) (ERk29%EE)
2HSEH (B0O) X5+ X9t
2B (BR) X4+ X4+
=2HSEH (RA : HX) DEEXIRI RESRSEN
S2ESEE (RA : &R) X525 X4
SsE (RA @ ., ZXK) DFETERV DFETERL
KRIEEEM,/ Rlai4E X592 X592
ARICXI T 2 EERIBE S,/ ARRIZE X532A-2B X532
% PR Es R E 4 X1 X1
4. |GHS#Y4E il
* SR X551 X451
AhEH S IRt X4+ DETERL
FEHAME XDt DEATERV
LSt X592 DEETERL
+ . e |93 (GERE [XH1 (TR (X
BEENERSE (HOIREEE)
= | mREMER) |93 (BEMER)
ememy X1 (MEIRER. B (X1 (FHEZR. K
BEENESRSE (RIERE
s % wmes) %)
RAAVEEH DIETERV DIETERV
TLV-TWA |50 205 %) (2000
©  ACGIHH ppm (205 mg/m )3( )
TLV-STEL (100 ppm (410 mg/m~)(2000)
N 2 ppm (8.3 mg/m’) (20124FiR%R) . BWEMNE RS ; 28%.
® giﬁf FERE o mop Qo1uER)
T BRAHERE|
MAK 50 ppm (210 mg/m?) (1988)
2y Py S DFG
BEEEECERA (@ Peak lim | 1(2)(2000)
B il 3
5. {BEOEH ® osua WA 100 ppm (410mg/m?)
(O~Dl3BE) i 3
® NIOSH TWA 100 ppm (410mg/m”~)
STEL -
3
® UK WEL TWA 50ppm (208mg/m )3
STEL 100ppm (416mg/m~)
TWA 50 ppm (2009)
EU IOEL
& STEL 100 (2009)
[©) ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
@ FEEFEFMEE 64 (5) 253-285 (2022) FFEEZOENIES (2022FE)
(® List of MAK and BAT Values 2022
A https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
=== & The MAK-Collection for Occupational Health and Safety
E%uﬁﬂ %0)”2 https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6 %(:}Eﬁ (,\E_/[A\E’\] @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569
. BB A 2o ® CDC - NIOSH Pocket Guide to Chemical Hazards: https://www.cdc.gov/niosh/npg/npgd0006.html
%Ea%o)l/tl UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
Yrﬁk@l}l |\ https://www.hse.gov.uk/pubns/priced/eh40.pdf

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit
values in implementation of Council Directive 98/24/EC on the protection of the health and safety of workers
from the risks related to chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-

valileg
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F)RARAE R SR ST

HxREMAEE 2022/12/27
W4, 2-=RONLI> CASE= | 88-72-2
HMAEOES RAE) . =
BFfEINNEE 15 F ERTETCER (BT : )
=g
(EIE S
BRAXGERE - 58/ (I<ERFRE (BEfa - )
RED
[= AN
25 | e
=
RS SCEIRSME (OEL) LE1—-ZTE7-USEDEBIEICE ISR TaN
. TED. ABBUERBEZLLTWBXEtE2-— NNV I O = 2IHi g3 E T+
XN | TRV, T 2-= NNV I OEEECHI D BB+ TR,
OLE1—XHRIICAIT 3t — X OB RSEEN. AUENRRSECHTA
IBCERAD, BEMHEEORT R CEMNOX TN UE TH B
OLE 1—XHRIICBI 3 F— R DI FUA - EREREEE N R A, SO
C:20)) TDIEH DI RRA > NEEICERU GEMOXFEABNNE THID
=5 (120t
( )
AEOVTERPA N EETERNEEZSNBIENS. Bl S IEHROUY
EBLVRORA NN E TH S,
ZOMDIR N
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BUIFE

HESHRI WHERE)

1. {EZEYEL 2-ZhOMLI>
2. |CASEHE=S 88-72-2
3. |BnES 426
- 2006 20114 20204
- (5% 184 ) (ER23EE) | (DIN2FE)
SHSY (BO) X34 X524 X534
=S (BR) X535t X539t X5 (EZE LR
SHESY (RA @ HR) DRI DEMRS | ROEZELRV
=MET (RA  &R) DETERZN DEETER DETEZN
=MEN (RA : B, ZXH) DETERZN DEETER DETERZN
RIEREMS /RIS X4t X539t X5 (EZE LR
BRICK ERias] _
Pt =535 R |ReCEELEY
5
4. |GHSR IFIRERRHEIE MCEB, | HMECERL | HIECERL
BZERAEIE DETERZN DEETER DETERZN
LIEIHRRERIRE X4t DEETERL X532
FEHAME X4t X731B X51B
HIES S X532 DEETERL DEATERV
= X - X211 (IR) X5 - X1 (IR
FEENESESE (HORE X 7
SEERNIESESE (ERREEE) 3 (FREMER) X532 (M) =)
emem |X1 (MR) X3 (XH2 (FHE. M| X532 (FFiE.
SEERNESESE (RIERE o -
B (RERE) 1 ) ) &)
RANVEEHE FTERV PDFTERN FTERV
- 3
©®  ACGIH II[\\; ;V_\IIEAL _2 ppm (11 mg/m?) (1982)
® BAEZE HFE=E RERL
BEFR BAHSEE
3 DFG MAK FRTERL
T BB IR SR Peak fim__ |- 3
(@O~DRE=) ©  NIOSH gVEAL _2ppm (11 mg/m°)
Erln—‘-r\
® UK WEL TWA S TERL
STEL
Erln—‘-r\
® EUIOEL —A HERY
STEL -
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q) FEEFBEFMES 64 (5) 253-285 (2022) FEEEZ0EE (2022FF)
List of MAK and BAT Values 2022
~ https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
e == The MAK-Collection for Occupational Health and Safet
}E%uﬂﬂ %O)”y https://onlinelibrary.wiley.coF;n/doi/book/lo.1002/35;7600418
%(:ﬁﬁ b\t:_/LA\E,\] @ OSHA Occupational Chemical Database
6 . https://www.osha.gov/chemicaldata/569

HEEZEDLET—
SHERDYA b

® CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

@U COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in implementation of
Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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HPIRSHEME 1 2022/11/14, 12/8

B2

0-VZ>>Y CAS&ES 90-04-0

FHHREOERS

FEO
5

IREEAE
EDIRRE

R NNETIME :0.1  (B{I: ppm)

FERF ] (S EEPRFE ; (BT )

R

1) PACSERI I, MAGOS L, BATSKOR IA. Threshold and toxic limits
of some amino and nitro compounds. AMA Arch Ind Health.
1958 Jul;18(1):1-8.

2) NCI. Bioassay of o-anisidine hydrochloride for possible
carcinogenicity. Bethesda: National Institute of Health, DHEW
Publication No. (NIH) 78 -1339, 1978.

X b

0.4 ppMm®DIEE T3.505/H. 65ARIIIKEENLSBHECEMEHTES
(EHSNRHEN. AT ADDFEENSTERE SO EVDIFZAZERHTHD. AILIAN
BJOESRXAMEIOE S DN/ \A VIRORENSHSNTZL) &

0-V 3G EEIRHTEE TF3445y 0. 5000, 10000 ppm)EF/zik
B6C3F1X7Z(0. 2500, 5000 ppm) (C103: B SUIERERT(E. 5w NMIBR
b‘/u BENA (EB=2EI0MEDH)  FIRIREES (EDH) OBERMEMN

FaHBNTWVD 2) U EED BPAEEFEZZEBLO. 1ppmZEEEEE (B
Faﬁb[lifﬁi’:]) tbf%%;%@“&

20

AN
2=

ZDIER

OLE1—XERECHITDF —mXOERIGEMRN, RURRIEERFZZICENTK
MBICERRD, HEs IEE""0)1‘%.]‘(LBﬂbTLbﬂd)ﬁlﬁkuﬂab‘uA\gfﬁét&)
OLE1—XERECHITDF —m X DELEES T UA - IR RRFZENERD, SE
DI RRA> I\E’R“E(CB%Eb(iﬁbﬂ@ﬁ(fﬁﬁ%ﬁﬁb“%\%"@%éh

CZ0A

( )

ZOABOIA -

B, BEESEEUATZHIMEICBUV\TIin vitro YIVERSEZER 4 ER
SI(+)BLUin vivoXDAICLZIRXY Ry EA TIHRMENRENTHD. EREHED
AJEEMECDVTS IR T 2 ENHD.
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BUFE

WESHRI (FIHEREER)

{EFMER 0TIy
CASES 90-04-0
BoEs 119
B=EHES 20065FE 2009%E 20185%E 20215 E
- (CEB185E) (CER215E) (CER305FEE) (SH3EE)
ST (BO) X534 X554 X534 X534
SME% (BR) X534+ X534t X535t X535t
S (RA : HR) DI DRI DI DI
ST (A ZR) DETERNV DETERV DETERV DETERV
SMESH (RA : B, ZAN) DHEETERL DEETERV DTSR DTSR
RSB/ RBE X533 X534+ X535t X535t
GHSH %8 BRICH T BB IBSIE / RS X45)2B X328 X328 X528
IR ER R E I DETERNV DETERV DETERNV DETERNV
RR S R 1 DHEETERL DEETERV X1 X1
B R X532 X552 X532 X532
FEN A X532 X552 X552 X51B
St FTERL DETERV FTERL FTERL
B ER LSS (HERE) !%ﬁz (PR, M (X2 (MR, AR (X932 (IR, PR (X592 (MR, R
R) ®) ) ®)
HEGNESRSE (RERE) (XH2 (IK) X532 (MmR) X532 (Miw) X532 (MmR)
RANVEES FATERL DEETERV FATERL FATERL
TLV-TWA (0.1 ppm (0.5 mg/m?) (1996
® ACGIH ppm ( g/m°) (1996)
TLV-STEL |-
BAEZER FS2E 0.1 ppm (0.5 mg/m®) (1996)
@ s A .
EFR BAYSEE
A ) MAK RTERL
MEKERF |0 o6 - z
eak IIm -
([EIOZ=E::
TWA 0.5 3
@ OSHA STEL mg/m
~@FH ~
(O~DESE) TWA 0.5 mg/m’
® NIOSH
STEL -
TWA RERL
® UK WEL
STEL -
TWA RERL
@ EU IOEL
STEL -
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(@ EEBEFMEE 64 (5) 253-285 (2022) FEREZOENE (2022FF)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
oAy A The MAK-Collection for Occupational Health and Safety
}??nﬂ:ﬂ %ﬁDuy https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
ﬁ(LﬁHL’\ELAH’\J @ OSHA Occupational Chemical Database
ﬁ%ﬁa%(})[/tl_ https://www.osha.gov/chemicaldata/569
STERDOYZ ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related
to chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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SELL TIRS
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1) Seppalainen AM, Hakkinen I. Electrophysiological findings in
diphenyl poisoning. J Neurol Neurosurg Psychiatry. 1975
Mar;38(3):248-52

2) Umeda.Y,Arito H,et.al .Two-year Study of Carcinogenicity and
Chronic Toxicity of Biphenyl in Rats. J. Occup. Health.Vol.44,3,
pl176-183(2002).

<IE@>

k1) (e bOIREERZEFE ARSI CHND5mSI THD. ITERAFED
LEENEN TS, B [IHFIEELDOBREFDTENTULVR, Xak2) (FGLPFHER
FERRICL2EMDRERTHD. fERZEDHTUSEIEN S L.

IREEEED
IREDIER

MHE 2 BRI BIHICAAVAETITINDORFAATRZEFE T 274> 5 RESRT
B024NDFHEE (SEREAR) (ChGERUMHEFHERREREDHIR4IR
FHRBEMTONZ. fEEZOEJIZILORFEE(E0.6~123 mg/m3Tdof.
BGREIRE T, 24 AP 10ATEERRRZRU. 152 OBIRE CIIRIEDIER
BR(ZBBIL TV 2D 7HIDBIRET. BSHREGEDEERSN .,
EB5(F. HREFHEHERCLIFREHEEE RUIMRKR(CLDPIRHEREED
M CHBITDHEBEREDIMEZ RULEIEIRLTVS 1)

F3445vh (1Bflt#MR500T) (C. 0. 500. 1,500. 4,500 ppmDETIZ)L%Z2
FRVREEIGS U, AENRMEEBEZDLIGTE IS, 1IK5=(3# TR 4 36.4.
110. 378 mg/kgikE /H. MfT&442.7. 128, 438 mg/kgikE /HTHolz,
4,500 ppm BHIMEIECDICAEIENMDIIFINAHSN ., ERASAE (SXTEREFHLEEL
THI20%NHIEN T, ED4,500 ppmBFOAFERIFE T U, ERFER (T IFRERS
BEAESS Coole. IS5 RISBICERUIRIRE T, 4,500 ppmBF(CHE(EpHD £
FEBMOEN. MEBMOEINNZRDSNT, IHHED1,500 ppmBl EOBFCTE
fBEEDIEINNHSNT, SIHRICLD. Hi#ED4,500 ppmBET(E0.3cmH”51.0 cm
DRSS NERDSNI, MERAFHS5NTZ4,500 ppmEFDIHETIBEEabRRES
nic. IR FERBORER. BEBEUSNORZEEVT. tfiED4,500ppmEET. B
BECFBIT L RZEAZRR (BEAEME, f5ETE) MENNILIZ. E5(C. 4,500ppmEBFDIfT.
PRE [CEEMEFRIT_ ERERAZRN. B R R BER FREPDILE LB MEINLT. 4,500
PpMEBFDMERET . BELIRDILE LA LIRFENMEINUI. D4, 500ppmBFEIED
1,500 ppmBL EDBFT. BERICBIT ERBAZIRY, (BEMERUEENE) MEMUT.
ZOMh AESFTUSEENIED1,500 ppmEFHSERHENE2) .

Bl ELD, $MY)RERDONOAEL%36.4mg./ kgikE/HEHIRTL . NERGEE %
ZREURL3.0 mg/m3zEEREEE (KFENEFY) LVTUHRERTS.

ZOABOIA -
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wEERN WIHHREER)

1. (B ez
2. |CASE&H=S 92-52-4
3. [ BSES 465
- 20064 20084 /F 20184/F
- (PR 18EE) (TR20EE) (ERR30EE)
SEsE (RO) X535 X4+ -
SMSE (BR) X435 X549t -
=EsE (RA : HR) DEENERST PaEPOE N -
SHESE (RA &R DEETERV DETERV -
SESE (A @ #EE. XN DFETERN DETERV -
KREREME./RIEE X433 DEETERV -
BR(CI 2B RIEEME
4. |GHs s /BRI =528 =528 -
' = DFIR SR SETERN HETERL -
BRI X4t X549t -
4Bt R R 4 X4t X4+ -
FHAME X534+ X532 X51B
4Bt X535+ X4+ -
FEENESESE (EERE) |XH3 (KEREE) PDETERL -
X531 (FFE. fHRR,
emam |X31 (FRHE. FHEER. I
FEENESESE (RIERE) IFIRER) . 2 -
= SRS gy @92 (B8 H;)&%ﬁ) X2 (B
BRANVEEMY DFETERN DETERL -
& Aee TLV-TWA 0.2 ppm (1.3 mg/m°) (1972)
TLV-STEL |-
® BAEYE HTEE ERERL
BEFR gAFERE|-
o DFG MAK ERERL
i Ry Peak lim -
B2 (SRR SR — R P ——
5. [{EOEE @ OsHA -2 pom (1 mo/m’)
(O~QlEBE) e
e TWA 0.2 1 3
® NIOSH ppm (1 mg/m’)
STEL -
TWA ERERL
® UK WEL
STEL -
TWA ERERL
@ EU IOEL
STEL -
ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q) EEELEFMEE 64 (5) 253-285 (2022) HERESOEE (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
}?%Eﬁ %@”y The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
%(:ﬁﬁ L\k/.L\\E"] (@ OSHA Occupational Chemical Database
6- P » https://www.osha.gov/chemicaldata/569
%B&]%@ I/tl_ (5 CDC - NIOSH Pocket Guide to Chemical Hazards:
Yrﬁko)ux |\ https://www.cdc.gov/niosh/npa/npgd0006.html

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

(? EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FEQ
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FIRF ] (S FEPRFME ; (B )

RYLH

1) Munro IC, Carlo GL, Orr JC, et al. A comprehensive,
integrated review and evaluation of the scientific evidence
relating to the safety of the herbicide 2,4- D. Int J Tox
1992;11(5):559-664.

2) Charles JM, Bond DM, Jeffries TK, et al.: Chronic dietary
toxicity/oncogenicity studies on 2,4 dichlorophenoxy acetic
acid in rodents. Fundam Appl Toxicol 1996;33(2):166-72.

3) Anonymous. Queries and minor notes. JAMA 1956;162:12609.
4) Rodwell, D.E. (1985) A dietary two-generation reproduction
study in Fischer 344 rats with dichlorophenoxy acetic acid.

Unpublished report No. WIL-81137 from WIL Research
Laboratories, Inc., OH, USA. Submitted to WHO by Industry
Task Force II on 2,4-D Research Data, Indianapolis, Indiana,
USA. Cited in IPCS INCHEM 914. 2,4-
DICHLOROPHENOXYACETIC ACID (2,4-D)

X b

EYDISHEEMERER T FoYh (2,4-270071)+ 388 (2,4-D) : 0. 1.
5. 15. 45 mg/kg/B) A®D 2 FREIOFOFERERTEMES mg/kg/B. L
15 mg/kg/BT. BlaOE 2NN BT ARMEMROZ EZEREHIL) 2).

ENCHIFBRMREREZET. FFMEmF (CIRSET SO, =55, BB LU
HEORD . BEOT I IZRIEZSRHIZ3),

BLE&D, BY)RERDFEERNSNOAELZ1mg/kg/BEHIKRL . AERGREEE
ZEEBUCOREREEE (RKFEMNEFIIE) 2 mg/m3ZziREIT 3.

R$. Fischerawb (It 30 IL/3%)ZFVREER (2,4-D : 0. 5. 20.
80mg/kg /B)I%5I(CLD 2HAFEGEHERT. FHENMITIE20 mg/kg/HIU L
DEIPRUF 1E’E'€%‘BE‘<)%‘I‘$%%‘)?<%H] BEZ%. 80mg/kg/BELDIREWIME TIK
SIEINHEIZEN, \BEWE20 mg/kg/BEL EDOEFF1bIHEE R TIRAENER
5. 80 mg/kg/ EIEi‘C?EE BEUEN., £FERERL . £FXET. AhE
IENIHNH ZE2DHIeCENMBNOAEL=5 mg/kg/BEEZSNZN. IRREITIEEER
-%1@(1;0)%*";‘4:DBEEL\/EF'CEEZQL_UJ‘ ON /EF%—%'fEJJ—F@(i(E%_C@n(JEE
JEES I ZBHCCEN ] REEE Z /N B,

=0
Ba

TOIEH

OLE1—XEAREICHIT D+ —mX D2 RIGEMRN, FEURHIERFZECENTK
IRICERRD, ESUEFORETCRU CEMOXEEREN M HE THDD

OLE1—XEAREICHITDF— X DELEES FIA - IZRRRFZENERD, SE
DI RRA> RRTEICERU CENMOX BN E THETH

2ot

( )

ZOAMDIX> -
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HwESHRIN (PIHARE)
1. {E=ZYE4 2,4->90071)% Bk
2. |CASES 94-75-7
3. | nES 251
I——— 20066 20166
(CER185E) (ER285E)
SES% (BO) X34 X34
SESY () X535 X4+
SESH (RA @ HR) DA BESPSETS)S
SESH (RA  &ER) PDHRATERRL) DA
S4B (A @ . ZXK) X34 PDRATERRL
KRIERES/ REE X533 X4+
ARICHXT I 2 EEERMEE 1/ BRRIEN4 X532B X532A
4. |GHSH%E DR ERRAAE HETERN HETERN
RZIERAE 4% X4+ X4+
AlEHRRERR T X4+ PDRATERRL
FENAE X539+ X532
AhEsE X532 X532
- b /s _ N X1 (FRER) X
FEGENIEESE (HOEEE) FTERV
= = PRCER 33 (FREMER)
X1 (FHE%R, M
HEGENESESE (RIEEE) X532 (BF -
= = (A7) e i )
mANMVEEY DFETER DFETER
TLV-TWA 10 mg/m? (Inhalable particulate matter) (2013)
O ACGIH TLV-STEL -
® HAEE #HSEE 2 mg/m>(2019)
BEFE BAASEE -
v E= = 3
MEEKERR |0 bpre  MAK 2 mg/m_1(2012)
= Peak Iim I(2)(2012)
c (CIOL=F:::: ® osha TWA 10 mg/m°
(@~D(FS STEL - i
TWA 10 mg/m
Z) ® NIOSH —= -
TWA RTERU
® UKWEL —= :
TWA RTERU
@ EUIOEL ——== -
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices
(2022) ACGIH TLV® and BEIs® with 9th edition documentation (2021)
e @) EEEBIEFHMES 64 (5) 253-285 (2022) :FEEEZDENIS (20224F)
BRERYED List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/Iss2/Doc002/mbwl_2022_eng.
”R%(:}Eﬁ L\E./LA\ pdf The MAK-Collection for Occupational Health and Safety
" s @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569
6 . E,\J *%ZE&%@[/ CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/npgd0006.html
. : ®
t_‘L—S'ZE'HKODUX @ UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf
|\ @ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values
in implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the
risks related to chemical agents at work https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-
indicative-occupational-exposure-limit-values
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FEOQ
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mASEEIRE - FEFRE (S EERFE (BEAi )

RHLH

1) Weisburger, E.K.; Russleld, A.B.; Homburger, F.; et al: Testing
of Twenty Aromatic Amines or Derivatives for Long-term
Toxicity or Carcinogenicity. J.Environ. Pathol. Toxicol. 2:325-
356(1978)

X b

0-JIZL ST _i8RE1E% 2 5ILDECD Sy b2 SIL DY )LE JCD-1XD
A(C18r AR S Uz, 2vhDi%5£(32000 ppm (IKA=) HLU4000
ppm (BFE) T.YYJAD%S5=(34000ppm (EFAZ) HLU8000ppm

(=) T5/ARIS A%, BAZ%8000ppm. EAZ%16000ppmic
IBPU. SEIC135BESAER. SYNCEEAE. MYIATIHEAZT.
Y ORTE. mEF CAHERREMEILIZL)

U EDcELD, EERICBVTERAZETHENANER
EEBEERETERVEHIRTT S,

HENTVNBZENS, RE

=0
Ba

TOIEH

OLE1—XEREICHITDF —m X DOERIGEMRN, RURRIEERFZZICENTK
IBICERRD, s IEE""0)1‘%.:]‘(LBﬂbTLbﬂd)ﬁlﬁkuﬂab‘uA\gfﬁét&)
OLE1—XERECHITDF—m X DELEES T UA - IR RRFZEN R D, SE
DI RRA> I\E’R“E(CB%Eb(iﬁbﬂ@ﬁ(fﬁﬁ%ﬁﬁb“%\%"@%éh

CZ0A

( )

ZOAMDIX> -
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wESHR FIHRE)

{EFMES 0-JIZL2I7IY
CAS&HS 95-54-5
KnES 472
EEHES 20065E 20095 E 20195 % 20215E
- (R 184EE) (PRR1EE) (DITEE) (SHI3EE)
SMEEE (B0O) X554 X554 X554 X554
SMHEE (BR) DFETERL X549t X545t X534+
=EE (RA @A) DI &R PaESPUE ) DI &R PaESPUE )N
BT (RA &R HTERUV SEETERL HTERV SEETERL
S (RA : 1 ZZHN) X532 DFTERV HTERV DFTERV
RSB/ RIEE X593 X534t X534+ X534+
BR(CXT I D EERIBE I/ BRRIENE X532A X532A X532A X532A
GHS%4&E D IRER R FIE FATERL DEATERL FTERL DEATERL
SR X531 X551 X531 X551
e A RIR Y X552 X552 X552 X552
FEhAME X552 X552 X552 X51B
HIES X545t DEATERV FTERL DEATERV
S ) P B (ER) | |ES1 () BB R |
SEENESESE (HORE) = = ﬁ'ﬁﬁ\ﬂ H?I 732 (MFIRER. MF 32 (PIREIRER) | | 22 (PIREERER) |
HE-E) R : x) X573 (R[ERIEME) |RH3 (KuBRIEE)
= o e X532 (MEIREs. (O . X552 (SkE BlE, |X92 (S BiE.
2225 25 ;
HEENESESE (RIERE) . =) X532 (fk) BB () B MRS
BANVEEME FTERV DFETERL FTERV DEETERL
TLV-TWA 0.1 mg/m’ (1996)
@ AEEIT] TLV-STEL |-
o OAELEEys SroRE 0.1 mg/m>(1999) . RIERMEIEYIESE3EE (2012)
|1 BATTERE
ke (F<ERIR A MAK BERBL
® DFG .
BOBEHE Peak lim |-
TWA RERL
@ OSHA STEL -
(®~Q(FEE) 5 NIOSH TWA BRERL
STEL -
TWA RERL
® UK WEL STEL -
TWA RERL
@ EU IOEL STEL -
@® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
@ FEZEBETFMET 64 (5) 253-285 (2022) HFEREZFOESE (20224E)
@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
=y The MAK-Collection for Occupational Health and Safety
E%uﬁﬂ %(D”y https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
%(c—_ﬁﬁ b\t'__/h\ﬂ"] @ OSHA Occupational Chemical Database
#&%Bﬁ%@l/tl— https://www.osha.gov/chemicaldata/569
. (® CDC - NIOSH Pocket Guide to Chemical Hazards:
SCRERDYR b

https://www.cdc.gov/niosh/npg/npgd0006.html

® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

(ZEU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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BFRINNE LS 1 (BEf7: ppm )

FRRFfE (S EPRFHME (BEAi : )

AEHLER
rED |F
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1) Gaté L, Micillino JC, Sébillaud S, Langlais C, Cosnier F, Nunge H,
Darne C, Guichard Y, Binet S. Genotoxicity of styrene-7,8-oxide
and styrene in Fisher 344 rats: a 4-week inhalation study.
Toxicol Lett. 2012 Jun 20;211(3):211-9.

2) WEIL CS, CONDRA N, HAUN C, STRIEGEL JA. EXPERIMENTAL
CARCINOGENICITY AND ACUTE TOXICITY OF
REPRESENTATIVE EPOXIDES. Am Ind Hyg Assoc J. 1963 Jul-
Aug;24:305-25.

3) Sikov MR, Cannon WC, Carr DB, Miller RA, Niemeier RW,
Hardin BD. Reproductive toxicology of inhaled styrene oxide in
rats and rabbits. J Appl Toxicol. 1986 Jun;6(3):155-64.

X B

F3445vyMNMC1H68FRE. 58, 48R, 25. 50. 75 ppmOAFL>AF R
Z(IKEULE. (IKEIRZICAMBREOBRRBN 3£ TICESN. 50&
75 ppmEBHIUD)NEREIFHREROBRERIBDNARSNE 1) . o SyMeUbF
DR TUBENEIRIZEAM I IE(CLD. EERMEEN LTS 2) - BB, New
ZealandBR(ICIFIR1~24H(C1H78ERI0. 15. 50 ppmODRAFL>AFS Rz
(FKEEUGHEBR TRANIERAS M. BRSO RNEZELEZIBND, BB,
ESFEFRSNRIOR3). U EDTELD, EEERO B MEREDIHANCXT IS
LOAEL(E 25 ppm&HIBiL. MMEERFZEFZERUL 1 ppmZzEEREEE

(BFREINNEF) LU TRERT 3.

=0
Ba

ZDIER

OLE1-XBEICHIIDF—mXOERIGEFRN. RURNZREZECSNT
KIRCERD, BSHEF ORI RV CEMOXEEEENNHE THDID

OLE1—-XBECHIIDF—mXDOEESFUA - RN RRFZENERD, SO
DI RRA> MRTEICERU CENDOXFREN N E THBEH

CZ0A
( )

ZOMBDOIX> b

- EBHPAECOVWT, EESEE (H20) UAVHIHAFHEZE T
LOAEL 50mg/kg/dayh7ren T3,

- —H.XEkl) THRESNTVRERSMCEL. IEEDLE1—3XENS. in
VitroC(IRBAEEMENRDHONZN, (o TOLBAERESIRE &
HMEFRMEERSNTORWEAEREDIIENTUVBIELD AFL AT ROFEH
AECOWTEARBRRRNZ VIR B,

- AFLAFS ROFHRIETEINE] AHREEIDEE (COVWTHREN DD,

- AESMHCOVTIISIEEE A ROUNEARTT D ETHD.
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1. [{EE%

JIZWAFSSY (BI& : AFLYAFTR)

. |CASE= 96-09-3
3. |BRES 469
- 20065 20205
=4 N
AEIAE (FH18ER) (SMEE)
2% (B0O) X534 X594
2B (BR) X493 X493
2ESE (RA : R) DEETERN X3TEZHEURW
2ESE (RA : BZR DEETERN DEETERN
2HEME (KA : 9B, ZZN) DETERV X534
REEEME/ Rt X432 X432
4. |GHS 5% BRI T BB RIAE /SRR X432 X532A
IEOR B RAE I FETER FETERL
R ERBEE X431 X451
ShEfHa 2Rt X432 X432
FENAME X4531B X4531B
SHhEE X432 X432
BFEENIEESE (BEIRE) | X993 (FMEYER) |XH1 (KR3R) X493 (FEYER)
BEERNHSSE (RERE) | X952 () SETERL
BMIAVEEHE DETERV DETERV
TLV-TWA |1 ppm (2020
® ACGIH ppm (2020)
TLV-STEL |-
AAERE HERE
BEFR BATSERE
MAK -
® DFG Peakll
b “ ) == eaK IIm -
B3 (ICEBIRR A -
5. IEOBHE(@~@|® O0sHA
STEL -
F=%E)
TWA -
® NIOSH
STEL -
® UK weL WA
STEL
@ eutoEL WA -
STEL -

[RE R SEFDUY
E(CAWEAR
HBIEDLE1—
SZERDUZ S

(@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)

(2 FESBETFHEE 64 (5) 253-285 (2022) HFAREZDEIS (20226EF)

(3 List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety

i v.wilev.com/doi/book/10,1002/3527600418

| https://onlinelibrar
@ OSHA Occupational Chemical Database

https://www.osha.gov/chemicaldata/569

(® CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html

(® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

(? EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in implementation of
Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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CAS&E= |[96-18-4

1,2,3-~NJpoo7o/C>

IREEEED
=

ARSI DN EE 215 D ERTETERV (BN : )

RA(KERE - FGRHEECERFAME (B )

IEANTUNELE
RHLR S DA

VAR YS

IREEEED
EELTERA
UTARMLER S L
TODIEA

1) Silverman L; Schulte HF; First MW: Further studies on sensory
response to certain industrial solvent vapors. J Ind Hyg Toxicol
28:262-266 (1946)
Miller R; Quast JF; Gushow TS: 1,2,3-Trichloropropane two week
vapor inhalation study in rats and mice. (1987) *EPA No 86-
870002260, NTIS No OTS0517050.(2009)
Miller R; Quast JF; Momany-Pfruender 1J: 1,2,3-Trichloropropane:
Two week vapor inhalation study to determine the no-adverse-
effect level in rats and mice. Dow Chemical Company. (1987). *EPA
No 86-870002265, NTIS No OTS0517055. (2009)
U.S.NTP TECHNICAL REPORT ON THETOXICOLOGY AND
CARCINOGENESIS STUDIES OF 1,2,3,-TRICHLOROPROPANE (CAS
NO. 96-18-4) IN F344/N RATS AND B6C3F1 MICE (GAVAGE
STUDIES). NATIONAL TOXICOLOGY PROGRAM P.O. Box 12233
Research Triangle Park, NC 27709 (1993)

<HEH>

Xk 1) (FEEHDBEIZE MR TP ICIEBUIEDTHD., EFORRELTIIBRAT
0d. XHAh2) BLU3) [FEMIEBRDZCEHTHD MRBBLNIEREFDTHA
BHEARNTHD. BB IRXFANSDEL R ChINEFRZMF B LUFER DL & HFHH
Thd. Xiik4) (FGLPHERIICLDZEIMENTUL\DHERTHY. #ERZSZHTERIENF L\,

2)

3)

4)

IREEEED
EEANIELES

BLET12 AOE MRS T4 7(C1 8FEFADIAHI%Z5~500ppm 1 553 M (FKEEUIFER.
1,2,3-MrO070/ > OEEEICOVWTSII B OREBD I AN REZ RERI R KERE
(F50ppmMTHD. BRHIUSERENMEE100ppmA EEENTWVWS 1) &

Fischer 3445y k& B6C3F1YDAMELERAFSITICO. 10, 30, 100 ppm (ZERRDA|
TEERE(0. 13. 40. 132 ppm) O 1,2,3-~A0070/CUCHE29 BRIOIRA Y
EERDIER. Iy bD132ppmISKERF TH I N RATHIFIETES LU LB D> ) ViR D
ZEhERHEN. Y 3ppmBl EDEEE CEREF N LR OZ . JESEEH LU
SE R RIERFT REEEAATFRNICERD. S2EAEAOXREHRIROZEZH-O TV
2). Xk 2) DBIGEAEEL TEMENZ. Fischer 3445y eB6C3F1XIRICT TS
ORRIDIRA(FLEHER(L ppm. 3 ppm. BLY 10 ppm) DIER. EDR _FRZ(CHF
ZIRIEHEMELZ T RRA LT, HESY RN T3ppm. iESY M 10ppm(EERBFTED
IR _FRZ(CHITDRIBEMEZ (L ZRHIE3)

F3445wNZ0. 3. 10, 30mg/kg-bw,/ B, B6C3F1YJZ(C0. 6. 20, 60mg/kg-
bwT5H /&, 2&EMEHIROIRSUEERT. OESLUVRIBDRIFE _EEFALEES &
UN AR S ZEDR TGS IRTOEEERF TERTHD . YIXATIIAFHAZBRIESLUN
AEENDEZE, HEOR(IEEF TEREREINRHSN., SYRTEMHDOS > )CLBRN A
it DPERAEN A FLARAEDNADIENINSRSENZ4) &

B EDCELD. EMDERBROFERLOLLEIURIZE TORENADI R NF2HEN ., B
GEMHENMEDONZENS. IEEEEEZRTETCESRVILHIENTS,

ZOABOIA -
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1. {bFEWEL 1,2,3-~yooFo/>
2. |CASEHE=S 96-18-4
3. |BnES 392
= 20065E 20165E
EIEIE N .
REIEAS (THLEER) (TH28ER)
[sE (BO) X453 X533
sl (B X533 X533
s (RA : HX) EEPOE T SRS
BT (RA &R X532 X532
SMEEE (RA : B, ZXN) DEETERV FTERL
RSB/ RIEE X534+ X534+
BRI B EREIRMES 1T
R x72h-28 532
4. |GHS7#A DRIR SR REETE SFETERL SFETERL
RRERAEIE X534+ DEETER
ATErRRRZE Rt X534+ X552
FEhAME X531B X531B
AhEst X51B X51B
= o= " = |21 (@) X592 @B . (X9l (#HEXR 88). 93
BHESNERSE (RORE)
= = X3 (RREMER. SoERbERE) (UBRIBE)
X531 (FHiE, MEoRgs. k) « X (X931 (MEOREs. AHiE. il
BEENERSTE (REREB) (92 (B, OF) *. e, Bid). X232 (O
)
RAVEEN DEETERV DEETERL
TLV-TWA |0.005 0.03 %) (2015
® ACGH ppm ( mg/m”) ( )
TLV-STEL
® BAERE IERE FHERU
BEFR  gAHRE|-
® e MAK FERL
t ) Peak lim -
P2 (IR R - P
m mg/m
5. [fEOB#E @ OosHA  —— PP 9
(O~DFEH) 5
TWA 10 60
® NIOSH PP ( mo/m’)
STEL -
TWA SRERL
® UK WEL
STEL
TWA RERL
@ EU IOEL
STEL -
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q) EEEEEFHMES 64 (5) 253-285 (2022) HERESOENIE (20226%)
(@ List of MAK and BAT Values 2022
E#_A """(D_I,ly https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
REiR Y = The MAK-Collection for Occupational Health and Safety
- https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6 %(L—}Eﬁ (/\7:__./[-\\5"] @ OSHA Occupational Chemical Database
. 4 BH&E S https://www.osha.gov/chemicaldata/569
%E’Eﬁ%o)l/tl (® CDC - NIOSH Pocket Guide to Chemical Hazards:
Yﬁ:ﬁd)ux |\ https://www.cdc.gov/niosh/npg/npgd0006.html

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

(? EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in implementation of
Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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B SIFIVTRY CASEH= 96-22-0
‘ B RINNE T : (Bfh7: )
IEEEEED
BE _ . ‘
FORF R (SRR FHME : 300 (B : ppm)
IENNTUNEL
FARHLERSZOD -
=i
1) U.S.EPA: Comparative pathology on rats given methoxyacetone
and five other aliphatic ketones in drinking water (ketone
neurotoxicity)(1983). EPA/OTS0206068, Doc #878212141
S8 T EUAE i ) *European Chemicals Agency (ECHA) : Information on Chemicals.
e a:: Registered substances. Pentan-3-one. Last updated 04-03-2019
E/T‘*Ei:’fﬂéAﬁlt 2) Douglas RB, Coe JE. The relative sensitivity of the human eye
hEE B > and lung to irritant gases. Ann Occup Hyg. 1987;31(2):265-7.
TR <IBE>
k1) 2) HIABAZDARRF(EMROVVREDEFEEDE TOER-EN DD
Xakl) (FEEBRTORIEBIETHRANIKEETLHZENRASNBRVERTHEZ
ECFIEA2) (FEUDRVE RO R THRIENS. 1BRIMERSZEL TERAUR.,
Wistar>w Mt (ZLEEFSIT, XHEREF100T)(C. 2.4% DT ITFIVT M KER
(1,860 mg/kg AAE/HICHEZ ) 2120 BREIBRKIE S U, sERERRIFP O TED
FHRE (J\TUX, 882, HiE. RETRUITE) (B2, 17, REBERST, BIERIE.
JERAR ST (AR 5. A BEDRIG. BERIG. IEITREY. UNHDOERIG)DEIER)
(FXTHRAFE 22 (370, FRERAE (RARTRIXEN. BabiR. MR, . B86. B8
in)[CREF b EHBNIZNOIEL)
ENRIDT1T7 (ANEAER) (SWHUT. #RAMEE (RERR) OEBZORIEE
SRR E) HA%. ﬂlé‘%‘ptj‘—’j‘)l‘{%ﬁb'cﬁii\/?ﬁd)ﬁ(C\ iz, BIDEERTENYIRE-R%
=22 1BUTHBICEKEEUTZ. NTOT47(E 1 LOFRAZ 100K AU, BDORISIEEERRIIC
e BHEN, ORI (KAEEM) ([IR—IART TS RET ST TEEMICAIE
SNz, DIFIVT o 0GE . IRRIFEMEORMEEFI700ppm. SUBHETTOENDRE
fE(F400ppmTdHolz2) »
BLELD, EbOAIR LD, BEEEE (FERRE(EEERFME) 300 ppmZizERd
Do
ZOMBDIX> b
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1. [{t3mEa [P
2. |CASEH=S 96-22-0
3. | &S 222
P 20065 20156E
(FRk18EE) (ER27FE)
SMs (BO) X535 X534t
SMsY (BR) X535 X534t
SMsY (RA @ HR) DI DI
SMsY (RA &R PDETERV PDETERV
SMSY (RA @ #E. ZXN) PDETERV PDETERV
KRERERME /RIS X553 X534t
BRICX I 2 ERREE T
X X
4. |GHS %% BRI 5327 5327
IO 28 A E 14 DEETERL DEETERL
RS e X5t DETERV
4B IR DFATERL DFATERL
FEHAME DEETERL DEEATERV
AIESHE DFEATERL DFEATERL
X - X1 (PREHRER) X3 |Ro3 ([UEHRIE
HERNERSE (HEISEEE) RN
= " (PAEMERS. SUBRIEE) 1. MEMER)
ERNiEssSE (RIEREEE) FTERL FTERL
RANVBEEN X552 PDETERV
D ACGIH TLV-TWA 200 ppm (705 mg/m°) (1981)
TLV-STEL {300 ppm (1,057 mg/m>) (1998)
o DAEE FEEE [BWEAL
GEYs BATERE|-
ey ® Dbrg MAK BEBL
K (S EEPRFAME Peak im__|-
5. | 0B @  OSHA E%’EAL HERL
3
(@O~QBZ%E) | niosH TWA 200 ppm_(705 mg/m’)
3
© UKWEL 1555 pom (595 ma/m)
TWA HERL
@ EUIOEL —rgr -
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices
(2022)ACGIH TLV® and BEIs® with 9th edition documentation (2021)
@) FEEEBEFHMIEL 64 (5) 253-285 (2022) FEREZOEIL (20224F)
_ A_ List of MAK and BAT Values 2022
}E%Eﬁ %O)uy @ https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf The
_ MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6 %(Lﬁa (I\’_C/L}E’\J*%% @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569
b Fﬁ%@ Dt“l_y (6 CDC - NIOSH Pocket Guide to Chemical Hazards: https://www.cdc.gov/niosh/npg/npgd0006.html
5 ® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
rﬁk@uxl\ . https://www.hse.gov.uk/pubns/priced/eh40.pdf
@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in

implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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Y=E

TIV)IVEEATF) CASZES | 96-33-3

FHHRAEOES

e ®

R
BOiRR

BFRINEFS : 2 (B : ppm)

RAIEIRE - K5 I ERFE ; (BT )

RBH 5

1) Reininghaus W, Koestner A, Klimisch H-J (1991) Chronic
toxicity and oncogenicity of inhaled methyl acrylate and n-butyl
acrylate in Sprague-Dawley rats. Food Chem Toxicol 29: 329-
339.

RED

mP AN

IRESD Swb (BBE86 L) (S, 7JUIEEAFILZ0. 15, 45, 135 ppm DiE
ET. 1 86 & B85 B. 24 nARAKEUFER. 15 BLFE, 135
ppm B¥OUEHE T, EEMMAEBIMIFINGSNIZ. MRECFINRES LUK
REICSVWTIKEILLDE L IHENBNIO. BIEOMEFREPLEEEETOEL
(BRI CRANIEE RUIEERIRMRFECIBIIL, 24 nA&TIE £TOEK
BRI CAROEENMERICENU TV, EFrRETE, teiE (LA
2) OAIEDOSHARCRAECAHREULELNASNT. 15 ppm BF T HDIY
NELILICIR R DERERZHEN A5, 45 HXU135 ppmBETHE. FEETD
SYMCHEWT, BEERMIGEBRZAZHSAEgEO—SbERNHoNT. R
1R _F R ORTHERD (CPRBL TV, MRER, [IESLURHCHITBRIBIEZE(LFE
TOEKERFCRANTLRVT) &

B EDcEdD, BRERTOREBESLUIR FRROZE{EH RANZ15ppm”%Z
LOAELEHIMRL ., RERFEFZRUL2ppmiREREEE (FFRNNEF
19) LUTURET 3.

E=J0) TDIEH

AN
Ha

OLE1—XERRECHIT D+ — X DERIGEEFRD . BURHIBRFZECHNTK
IRICERD, ESMEEFDIRE (CBRUCENMDOXBABNMNGE THHD

OLE1—XERECHITDF —m X DELEES T UA - IR RRFZENERRD, SE
DI FRA> NETEICERU CENNDOX BN E TH DTS

CIZ0A
( )

ZOAMDIX -

FENAMERERFENEERMEN TNDIENS, TOFERICOVWTERHAICIEIRIN
ORI ETHD.
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BUIFE

HRESHN WHERR)

1. IEZY)E% FOUNEESF )|
2. |CASE=S 96-33-3
3. |BoES 6
EEHIEE ZOF)GEFE ZO}IEFE 2020€FE
(R 184E) (ER23FEE) (BH2EFE)
SESEE (BO) X953 X953 X553
SEEY (BR) X534 X534 X534
SEEE (RA : HR) Pk PSE VI B PSE VAN XDTZEULEW
SMsEE (RA : &R) X33 X533 X533
SEEE (RA : $EE. ZXN) DHTERV DEATERV PDETERV
RIEFEZEME /R4 X4531A-1C X1 X531
AR(CX I 2EERIEEE,/ ARRIE4 X1 X1 X531
4. |GHSZI#R IR S SIETER SIETER SIETER
RS e X551 X31A X31A
IEHHRRZE R X532 X5t XD(CZELEW
FENATE X9t DEATERV X51B
LB DHETERL DETERV XD(CZELEW
X531 (PREER) . X921 (2588%) X |Xa1 (FR2R)
SEENERRSE (HORE PRV PR
RERDIESIE (BERE) 5oy wammn |93 ammn
= oo = X551 (MIRER) | X751 (ExE) . X551 (MIRER)
FEENESES G (RIERE) 452 () X552 (Bl
RANVEENE DHTERV DEATERV DHTERV
& AGEl TLV-TWA 2 ppm (7 mg/m?) (1997)
TLV-STEL -
® BAE% HFEERE 2 ppm (7 mg/m?) (2004)
BEFR BAHSEE
® -~ MAK 2 ppm (7.1 mg/m?) (2016)
H&%(KEEBE??@ Peak lim I(2)(2000) i
5 0)7595& @ OSHA TWA 10 ppm (35 mg/m°~)
L] AN STEL -
(@~@DF=%E) 3
= ® NIOSH ;-\p:i 10 ppm (35 mg/m°~)
3
® UK WEL TWA S5ppm (18mg/m )3
STEL 10ppm (36mg/m>)
6 dUiom WA 5 ppm (18 mg/m?) (2009)
STEL 10 ppm (36 mg/m?) (2009)
ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
@ FESEHETFHMES 64 (5) 253-285 (2022) HEREZFOENIS (20226E)
List of MAK and BAT Values 2022
}ﬁ%gﬁ %0)”2 :_;tgsl\;l//(}iir:ice)iéittjitc))lgs?g;dgéigsziidoe;:r:éf;lli;/:gzugigtt;/series/mak/lmbv/VoI2022/1552/Doc002/mbwl720227eng.pdf
= - https://onlinelibi .wiley. /doi/book/10.1002/3527600418
6. |[FRICFAVEREY 55055 Gecpmsonst hemicel seapese
0 %E&%O)l/tl_ https://www.osha.gov/chemicaldata/569

SCHERDUA b

CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in implementation of
Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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e TRSIIFINFISLTZZAILI(R =
AL (B2 : SANTA5L) Ss il 07778
i R NNE 1S 2 (Bf7: mg/m3)
EEEEED
e . _ . .
A ERE - FEEE (IERFE : (BB : )
IENNTYNEEL
FARMLER SO .
BiE
1) Johansson B, Angelo HR, Christensen JK, Mgller IW, Rgnsted P.
Dose-effect relationship of disulfiram in human volunteers. II: A
. study of the relation between the disulfiram-alcohol reaction and
EEEEED plasma concentrations of acetaldehyde, diethyldithiocarbamic
REELVTEA acid methyl ester, and erythrocyte aldehyde dehydrogenase
UARHLER S L. activity. Pharmacology & Toxicology. 1991 Mar;68(3):166-170.
ZOIBHE <IBER>

k1) (FEMRNS ST T7ZIJREVTEDRAZEEFELORENTHERIEETH D, 2
B. (KEFAETFEURHISERULEDTHD., BT R—AZ(CLB(EETE
RUVs(CEBE.

P I=)AKFAE TERUVIRS T4 752 NCS AN T45 L xEH 2BEIRSL. &%
H(CIA./—-IL150mg/kg Z¥%5Uc. S I15 0B £, &=F02:E/RI(E1mg.
RO2BRESZINT1Z L-PII-IVRIE (DAR) ZRESBHODIENT>T17(C
100mg. BEHEICLT20084LU300mg HEEUR. I4/-IIE5%. 1ImgDS Rl
J43LTE, AIO/RISERESBRM A, 100mgTIF21 A, 200mgTIE27 A
300mgTlFEND4 N EDARERURZ, ZORERT. SZLI15LD100mg LD

SEEEDEED | 5 TE I/ - SEISRMER 7))L 7 Ri /KRR OTEMEICHI97 %D
S2= DIE AESN., MFO7ER7IILTEREEE7-197 pmol/l OFEEITHoz1) . BH. E
NOERPREEIEE(30.1~0.69./ HESNTLVS,

BLELD, e MOEERS LUERAREIEE TD100mg/dayZLOAELEHIHRL . TRAZE
NOMEBLIURNERGHEFZERBUL 2mg/m3zEEEEE (RFEHINEFY)
EUTIRERT S,

EEREVTORREDH THIN, TORE TIZTORZEFENEZISNDZIENS,
U ERERBTEUABEL TIRET U,

ZOMBOIAT
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wESHIN (WHRER)

1. {EZEMEL FRSIFIFISAS AN IARISRIVIAS L]
2. |CASEHES 97-77-8
3. |BnES 354
EEIEE 20064 20186
(R 185 E) (ER305EE)
=MEM (B0O) X535 X4t
=ME (B X534+ X4t
=HEYT (RA : HR) EEPOE )N ESPOE N
=MEY (RA  &R) FATERL FTERL
SESH (RA @ #EE. ZXN) PDFETERL DRTERN
SRR/ RIEE X534+ X4t
ARICX I 2EEMESE
om g X532B X
4. |GHSS /BRRIE =5 S
IR Bs RAE 14 DEATERL DETERNV
B SRR FTERV X1
A IEHIREERIR DEATERL DETERN
FEHAME X555+ FATERL
AIEES X552 X592
BEENEESE (BEERE) |[XH1 BEXR) X531 (R, BhE)
X1 (#HER (X1 EER 00E
BESRNERSE (RERE) | PRER. Db R BIRER SEEE. BT
%) i)
RAAVEEN PDEETERL PDFTERN
TLV-TWA |2 mg/m’ (1976)
O ACGIH TLV-STEL |-
o DAEX FEBE [BEAL
ey BATENE|-
MAK 2 mg/m° I (1978387%)
v N/ == DF n
B2 (<R SME| @ S Peakiim 1(8)(2002)
5. |0EE @ osHA SERL
(@O~DEEZE) |5 nNosH WA 2 ppm
STEL -
TWA RERL
® UK WEL STEL
TWA RERL
@ EBUIOEL oo :
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
@) FEESEMBILEFHMES 64 (5) 253-285 (2022) #FEREZDEIES (20224%F)
©) List of MAK and BAT Values 2022
e e https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/Iss2/Doc002/mbwl_2022_eng.pdf
}?%Eﬁ %ODHY The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6 %‘L}Eﬁ L\E/LA\H,\J*%% @ OSHA Occupational Chemical Database
. I S_ https://www.osha.gov/chemicaldata/569
Eg%o)l/tl K @ CDC - NIOSH Pocket Guide to Chemical Hazards:
o | https://www.cdc.gov/niosh/npg/npgd0006.html
rﬁk@ JZ I\ @ UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf
@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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E&

IWITUL7 V=) CAS&E=S 98-00-0

FHREOES

G- n

TEQ
A

ISR
EDIESR

RFfEINIEE S : 0.2 (47 : ppm)

FEIRE R (S<ERPRFME (BEAL : )

RYLGH

1) National Toxicology Program. Toxicology and Carcinogenesis
Studies of Furfuryl Alcohol (CAS No. 98-00-0) in F344/N Rats
and B6C3F1 Mice (Inhalation Studies). Natl Toxicol Program
Tech Rep Ser. 1999 Feb;482:1-248.

X b

F344/NS5yhRUB6C3FINTR (B (IKEERFHCOSIMSOIL) ZAWC 2 F
FOWAKERT32 ppmT(E. & ERERE- A RELENA (BE) 0B8R
IRIBNONVE#ESY bDF TERERSNIZ, FIERIEAZED 2ppm T, IR ERROEE
NUSEHE, TOCRPERIEE R UIFUE OB OB RRMIEINNSY N TERS
SN NIXT(E 2ppmTERDBAZA R UIR _ERZOIEEDMIIZNRIN RSN
1) o UESLD, RELUSUERIENEICIT T HLOAELZ 2ppmEFIRTL. SR
FRBFeERBUL0.2ppmZzREREEE (FFEIET) ELTHRRTS.

=0
Ba

TOIEH

OLE1—XERECHIT D+ —m X OERIGEMRN, EURRIEERFZZICENTK
M&(CERD, %%‘Iig""0)1‘%.]‘(Jﬂb'CLbDODB'ZﬁkuﬂED‘M\E'C&béil&)
OLE1—XERICHITDF—m X DELEES T UA - IR RRFZEN R D, SE
DI RRA> I\E’R“E(CB%Eb(iﬁbﬂ@ﬁ(fﬁﬁ%ﬁ’ﬁb‘%\%"@%éh

CZ0A

( )

ZOAMDIX> -

IRAGRERT32 ppmTaadsNc= LRRAREE- A RELRIA (BS) O
BEENG., HSY DOH TERRINTLIESIVBMEILTHDIENHSEIFR
U TEERALRV,
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1. fEFEMER ZILIUNTIVa-)b

. |CASE=S 98-00-0

3. |nES 491

- 20065 20205
AEIRE e e

anst (1®0) X433 X453
anst (BR) X433 X433
aMsE (A @ A2) PaEFIELIN XCEZHLRV
SMSE (RA : BR X432 X432
ST (A : HE, SN DETERV DETERV
RSt/ RsgsE X432 X432

4 GHS%8 BR(CH I 3EEERBE I/ BRFISIE X432A X532
IO SRR 1 SETERV DEETERL
FRRIERMEME DETERN X431B
ST R X534 S T (7
FenAt DETERV X432
4FEEE SETERV DEETERL
BEENESEE EORE) (X993 (FEWER. Skl X553  (RREMER. SUSRERIE)
mar e (e | X901 ((ERER) (X2 (FHE. B [XoH1 (0FRSs) . XoH2 (BF
] ( e (
BAAEEE SETERV DEETERL

TLV-TWA (0.2 ppm (0.8 mg/m?3) (2017)

® ACGIH

TLV-STEL

® BEARERES HFSEE |5 ppm (20 mg/m?) (1978)

¥R BATERE|-

Ny MAK FHIERL
W2 EERR o DFG R
'ﬂﬁd)ﬁﬂ Peak lim -
TWA 50 200 ’
5. ® 0SHA L p P
~ = -
(D~DIEE) TWA 10 ppm (40 mg/m?)
® NIOSH
STEL 15 ppm (60 mg/m?)
TWA BERL
® UK WEL
STEL -
TWA SRERU
@ EU IOEL
STEL -

@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)

(@ FEZELFHMES 64 (5) 253-285 (2022) FEREFOEIE (20226E)

(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/Iss2/Doc002/mbwl_2022_eng.pdf

}?%Eﬁ %@”y The MAK-Collection for Occupational Health and Safety

https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418

%‘C}Eﬁ b\ti\\E"J @ OSHA Occupational Chemical Database
6. 1%%55]%@|/t1_ https://www.osha.gov/chemicaldata/569

S'U'TXUJUZ |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:
g https://www.cdc.gov/niosh/npg/npgd0006.html

® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks
related to chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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CAS#&S | 98-01-1

IREEEED
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RFfEIIEE S 0.2 (47 : ppm)
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IREEEED
ECUTERA
UTARBLERSC L
TOIEH

1) Clark Burton N; Kawamoto MM: Health Hazard Evaluation, North
American Refractory Company, Cincinnati Ohio, HETA No 95-0147-
2542. US National Institute for Occupational Safety and Health(NIOSH),
Cincinnati, OH (1995)

2) Arts JHE; Muijser H; Appel MJ; et al.: Subacute (28-day) toxicity of
furfural in Fischer 344 rats: a comparison of the oral and inhalation
route. Food Chem Toxicol 42: 1389-1399 (2004).

3) US National Toxicology Program (US NTP). Toxicology and
Carcinogenesis Studies of Furfural (CAS No 98-01-1) in F344/N Rats
and B6C3F; Mice (Gavage Studies) Technical Report No 382, DHHS
(NIH) Pub No 90-2837, NTP, Research Triangle Park, NC (1990)

<HEh>

XHEk1l) FEPDT-ATHIERERRURHIRET —INRESN TSN, m&EOR:E

ZRIEDIEENTORV, BB ESEENMRZEINBEZELN, HCAKRUTI1) - ILDFZE

(FDRBRVNEEBZBNTZ, XHR2) (IS ERAFCEURIRAFKETRBRTHD . ZRED n HNZE W

LIFEZARVECEBINS GRESNTLSH. NOAELOARSTICE T 2EENN S, X#Ek3) (&

GLPEHBRHERICLBFER THD. KREDHAINRASNT ., FELUINCLZITETHENZ VN, &

EEIEEE TONIADIIER KUY MBI DNANEEHSN TS,

IREEEED
IREDER

INITZ5-)EERIZFERTS J307/ M1-JRIETIHE T27 A0FHEEOEZHAET
RUSTHREDRENER. RBRTEENMNSMEETHERRVEZR TV AEE (F
EEL4N) OINIZ—)ERIHREL. 2.2~4.2 ppmOE Thol. SHEEDBEAE
RIEERBREVIRES (63%)  REDOFEIR - M- MOAHO LU B (XTI 2RSZ HEIE NN

(44%) . 58fE (41%) . 2HMm (30%) . BEEOHRRBKRUMRORIE (26%) . B
INXEMOEBRE (26%) DIETHOZ. KRR LOREEEFHRENTORVN, EE(F
CDI5LDONETINITZ—)USEHFHBIMEIR THD. FFH TN ITF—IUKENREECAE
SNETL R —LTEROSNIZCENS. TN ITF=ILHERESNTEIRDRE TH eIEEENS
WEEZBNS. LTS L)

F344 Sy (1241 S0T)(SREO. 20, 40, 80. 160, 320, 640, 1,280 mg/m3d
I I5-) &z 18665, E5H. 28HMIFEELAER. 320 mg/m3L FDEFT(E(EL
E(CREEUZ L EERRENH oI RIFE LREAEPEELBRZ AR EDITIR FRZRZE.
KU 2R OECT AR ZFHE UEIR R DZ{EHER&SN . 20 mg/m3t240 mg/m3
Tld. & (BITHIR LR LA RUBRZAK) (. (FEAESERTSCRBULTREASN. 80
mg/m3LL_ET(E. SREDLNET OFLIRE_ERZ(CEEECRIEUZ LN ERHBNI2).

F344/N Zvb (18¥l##500T)(C. 0. 30. 60 mg/kg #A&/H. B6C3F,X¥JX (18¥!i#
I#E&500L)(C, 0. 50, 100, 175 mg/kg AE/BORAZEDIILIS—)L (#EE 99%)%. J1—
Vi iRAREUGESH. 103BRICH TSRO S UIEER T, Sy 60 mg/ kgB¥
D2 THICUNHSNBVIEEENRAE UL, YU TI. HfEOSEE (IKEEF CATIES D
BEREMAHSNI. 3)

P EDFERLED. E hOIKERBE(CHITDIEFD T IRIE2.2 ppmZLOAELEHFIRTL ., AkE
ERHEEEELUL0.2 ppmZzeEEEE (BFREMNETS) CVTUERT .

ZOAMRDIA> b

Y hELUNIADFELADK R DHSNPRER BN R THHIENS, SES|IESHEFIROUR
ENVETHD,
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BUFE

HREEHRN FIHERER)

1. [{E5EH IINI5-)b
. |CASES 98-01-1
3. | BSES 490
20065F= 20175
a3l
et ls (CER185FE) CER29%FE)
SMsT (BO) X533 X533
2HEE (BR) X533 X533
SMSET (RA @ HR) DI DI RS
2ESE (RA @ &R) X532 X532
SESHE (RA : EE. ZXN) DEETERL DEATER
RIEBE /Rt X432 X532
4 GHSﬁiE BR(CX I BERERIBE I/ BRRR4E X52A X532A
’ IR 2R RRAE I DEETERN EETERV
ISR X534+ DEATER
AR RIS X545t DFATERNV
FNAE X532 X532
ATES T X545t DFETERNV
BEENERSE (HORE) |XoH1 (PFR3E. FE) |X91 (FRas. AT
1] /D a
WEENEEE (RERE) Z'Zﬁi%g? REE) BB sy opmas, pE)
RAAVEEM DEETERL DEATER
TLV-TWA |0.2 ppm (0.8 mg/m?) (2017
©® ACGIH ppm ( g/m°) (2017)
TLV-STEL |-
® BEIARFERSE HFSEE (2.5 ppm (9.8 mg/m?) (1989)
£F2 BAISEE|-
) e MAK BRERL
HEZEI<ERFME|® DFG Deal I =
eakK lim -
DER TWA 5 (20 /m?
m mg/m
5. @ OSHA —— i 9 )
~ =
(O~QEFEE) TWA BERL
® NIOSH
STEL
TWA 2 ppm (8 mg/m®
® UK WEL ppm ( 9/m’)
STEL 5 ppm (20 mg/m?)
TWA BRERL
@ EU IOEL
STEL -
@® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q FEEBEFMES 64 (5) 253-285 (2022) FEEEEOEIES (20225F%)
@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
SO The MAK-Collection for Occupational Health and Safety
ﬁ%"'ﬂyf?uy https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
ﬁ(“ﬁﬁb\t*‘-\ﬂ’\] @ OSHA Occupational Chemical Database
6. %&ﬁ%@btl— https://www.osha.gov/chemicaldata/569
ol (® CDC - NIOSH Pocket Guide to Chemical Hazards:
Yrﬁko) JX l\ https://www.cdc.gov/niosh/npg/npgd0006.html
® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf
@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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INS-9—=29) = TFILNLIY CASES 98-51-1

FHHREOES

) - =

FEO
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B
fBORE

BFRINNE LS ;1 (BfiZ: ppm)

A IEIRRE - R (S EEPR B ; (B )

R
o

1) Hine, CH, Ungar H, Anderson HH, et al.: Toxicological
Studies on pTertiary-butyltoluene. AMA Arch. Ind. Hyg.
Occup. Med. 9:227-244 (1954).

X b

Eh12% (BMH104. ZH24) ZWREVT N =F—vU-TFILNLIY
A5 ppmhH5160ppMAOEBEICT>H AIC 5 DA ZEULIEERER T,
20ppmBL LT, &R, EEFREZZRD. LOAEL(athppm'CEiiZatb'CL\él)
FIEINT = 9=9YU - TFINLIADIEN D IIEEEIZRDLE1—TE. @
BROIEZEIRIEN10ppmLTAD 3 FEHOMEE GEBERFCE136ppmt
350pme§E/EU) T. 8A&ICHMET. 2&([CEM. 7 AlCEMmBKEL . 134
(CUFEEEKIEZ . SR (OREIREER (M) WA DBIgEM). 2 AlCEBEZRR
BRIEENREINEZ 1) T HSYMEEFL0MLC, 54—y — 77’“le|\
JVI> 25~30, 50~60ppm. 1,2,5,7h/day. 5day/week. 26:BE DA
(F<EEEERT(Z. 50ppm0)2h/dayL/U:(DE¥'C ANEJOEY . FRInERK. AMBRD
BRI 1) . FHREE. 50ppm0)4h/dayL/U:0)E¥Tj<Hu}§ SREPnE
15 - R AR - LR CARIR AR D B Z HOMBRAR & . KBMEZE - IR OUFA
AR BEZERDIC. 25ppmEFTIIA LDFFR(ERMz 1) &

BUEMS. ERDERY® FREBADEZENDLOAELZ10ppmEFHIRTL . RNEEZREN
F2EZBUCEEREAEE (REMNEFT) 1 ppmZzizRd 3.

=0)
Ba

ZDIER

OLE1—XEREICHITDF —m X DOERIGEMRN, RURRIEERFZZICENTK
MBICERRD, HEs IEE""0)1‘%.]‘(LBﬂbTLbﬂd)ﬁlﬁkuﬂab‘uA\gfﬁét&)
OLE1—XEREICHITDF—m X DELEES T UA - IR RRFZENERRD, SE
DI RRA> I\E’R“E(CB%Eb(iﬁbﬂ@ﬁ(fﬁﬁ%ﬁﬁb“%\%"@%éh

CZ0A

( )

ZOAMBOIA -

SES|IESHIF/IROWNENVETHD
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wEEHRI (FHERR)

1. FYNE NF-A=vU-TFILNLI>
F1IE
2. |CASEHES 98-51-1
3. | BnES 443
_- 20065 =
BEMIEE
(R 185 E)
SHSH (BO) X534 =
2B (BR) X534k
S24SE (RA - R) PAEPSETVAN
=S (RA &R X532
SIS (IRA ¥, ZXN) X534
RIEREME,/ RlBgE FBTERL
BR(CXI I DEEERIEG M IRFIBNIE [X4)2A-2B
e
4. |GHS7T 38 IR R L
R RAEIE DFTERL
IEHRRERIR Y DEETERL)
FEN A DEETER
AIES 1% X518
SEEN ST (HOREE) X533 (RUERIBIE. FREMER)
2 N7 i .
REENEESY (TERE) 0oL VR IR FEOE 5
2 (FBE)
RANVBEN DEETER
- 3
@ ACGIH TLV-TWA 1 ppm (6.1 mg/m~) (1993)
TLV-STEL -
o DAEX FERE RIEALL
BEYS BrdaREE |-
MAK RERU
. . ©) DFG :
B (S BB PRSI Peak im : 3
5. |oam @ OSHA g\llzli _10 ppm (60 mg/m-)
(O~DI=E) 5 nosH WA 10 ppm (60 mg/m>)
STEL 20 ppm (120 mg/m?)
BRTERL
® UK WEL 3\2 e
BRTERL
@ EUIOEL ng/T_ e
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure
Indices (2022) ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(9 FEEMAFHMET 64 (5) 253-285 (2022) ABREZFOENIS (2022FF)
@ List of MAK and BAT Values 2022
——— Febe https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/Iss2/Doc002/mbwl_2022_en
)ﬁ%ﬁﬁ %O)”y g.pdf The MAK-Collection for Occupational Health and Safety
— SYAN https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6 $(‘-}Eﬁ LV:—-LA H’\J% OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569

BAZEDLE1-X
HADUZ

CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/npgd0006.html

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

@pP

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values
in implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the
risks related to chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-
values

Q
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CAS&S 98-82-8

FHHREOERS

DR>
Gz =

B
fBiRE

RFfEIIEE S :10 (B : ppm)

RAFEERE - GRS EERFME ; (B )

%

R

1) NTP. Toxicology and carcinogenesis studies of cumene (CAS
No. 98-82-8) in F344/N rats andB6C3F1 mice (inhalation
studies). NTP Technical Report Series No. 542, US
Department of Health and Human Services. National Institutes
of Health. Bethesda; 20009.

FEO
BE

X

tEEF344 /NSy S LUBO6C3F1YIR 1 B$100T(C, IX>%0. 62.5. 125,
250, 500. 1,000 ppm14:BREIKRA (FEEERTIL. FFEEDENMHHESYRT
250 ppmBL L. #S5vRT1000 ppm. MEEEYIZT500 ppmEL ETERHSN.
NOAEL(Z125 ppmTdd 1) . MESY RS LIUNIR 1 BE500L(C, A %0,
250, 500. 1,000 ppm (IXIZDH125, 250, 500 ppm)105BRIRA (F
CEERRTE., MHESYMERET, 250 ppmBl E TR ERZERZAK. MK _ERZD
BRZE (HEDH) | MR ERZAREE. MEXDA250 ppmBL EMEXYDR125 ppm
AT, fbfd,/ "”ﬁﬂ%ﬂi BNAMMEINUIZ 1) . EBIEMECOVTE. Syhin
vitro T2, FERENEIEE (312, 1250 mg/kg)i%5 T/)BERERBZE, NUX
TII2ETHOEL)

A EED, E)J%%%ﬁ'@@ﬂ% S, I 3822 0LOAELE 125ppmEH T
U. FMERGHRFZEZEBUCEEREEE (RFENEFS) 10 ppmZziEgEd 3,

20 ZOIEH

Ba

OLE1—XEREICHIT DT —m X DOERICEMRN EUSHMERFZEICHNTK
WRICERRD, ﬁ%’lia”"OD@J(LWUCLJJ[IODS'ZFTMHED‘%\E'CEFJZDIL

OLE1—-XBREICHITDF X DEESFUA - ZEREZENERD, SO
DI>RRA> I\E’x"i(CB%ELFCJ‘E?JI]@Yﬁiﬁ%ﬁﬁb“%\%'@@%ﬁ@

2Dt

( )

ZOAMBOIA -

BEFSBEIAVFHME CIHEGS LT HIB TERVIELTED, 5IEHEE
ROINENBETHD.
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BUFE

RESHRI (WHERE)

1. b8 DX
2. |CASHES 98-82-8
3. |BnES 138
E=HIEE 20065FE 20115E 20215FE
(Ek18FE) | (Em23FEE) | (HHI3FEE)
2EsH (BO) X5 XDt XD (cez= U0
SMsT (BR) X4+ X534+ XDCHELRN
=2HSEH (RA : HR) RESRSE N DETRS | RRCEREUEN
SMSsY (RA  &R) FTERV X593 X594
s (RA @ ., ZXK) XDt XDt XD (cez= U0
KRIEEEME, /Rt X593 X4+ XDCHELRN
BR(CIDEEMES ! /BRRIENE X532B X4532B X532B
DFOR R R EIE DFETERV DFETERV DFETERN
4. |GHSS%E RIS RAEIE X4+ X534t XDCHELRN
AIEHERE IR XDt X4 XD (CEZ=H U
FHAME X4+ X552 X51B
4ESt DFETERV DFETERN DFETERV
IZ)ﬁl (EMIZ?(EF"F-% X1 (PR (X1 (R
x) X922 (FHE. =i
FERNERSIE (HORE |uE 0w x5 Raly N Wy
R SR |, o) |14)
wEmmRESt (uen®) |~ T paraan [ma2 emme
RAAVEEE X1 X1 X531
©® Accly JEV-TWA |5 ppm (25 mg/m?) (2020)
TLV-STEL -
BAEE HFSEE 10 ppm(50 mg/m>)(5Z)(2019)
BEFE BKIERE|-
MAK 10 ppm (50 mg/m?) (2012)
©) DFG -
5 |gm @  OSHA ;_\ll_\I/EAI\_ '_50 ppm (245 mg/m°)
@~QREE
( ) ©®  NIOSH TWA 50 ppm
STEL -
® UKWEL —JA -
STEL
5 MuneEL A 10 ppm (50 mg/m3)3(2019)
STEL 50 ppm (250 mg/m~) (2019)
ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
) FEESEBEFHMETL 64 (5) 253-285 (2022) FEREZOEIL (20224F)
@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
B TRSCZEDUREEIT|  irips Jomimerorary iy com/ o boak/ 10,1003, 35375600415
6_ }Eﬁl’\t/ﬁﬂ’\];ﬁ%ﬂa%@ @ OSHA Occupational Chemical Database ~ https://www.osha.gov/chemicaldata/569

LE1-ERDUR S

@ CDC - NIOSH Pocket Guide to Chemical Hazards: https://www.cdc.gov/niosh/npg/npgd0006.html

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

(@EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to

chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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PIVI7-AFIVAFL> CAS&S 98-83-9

FHHREOERS

Gz > =

FEO
55

B
fBiRE

RFfEINIEE S :10  (Bi : ppm)

mAFEEERE - FE R FERFE ; (B )

RHLH

1) National Toxicology Program (NTP): NTP Technical Report
on the Toxicology and Carcinogenesis Studies of alpha-
methylstyrene (CAS No 98-83-9) in F344/N Rats and
B6C3F1 Mice. NTP TR 543, Publication # 08-4474. NTP,
National Institutes of Health, Public Health Service, US Dept
Health and Human Services (2007).

2) Wolf MA; Rowe VK; McCollister DD; et al.: Toxicological
studies of certain alkylated benzenes and benzene. AMA
Arch Ind Health 14:387-398 (1956).

X b

HEEF344/NSy M EES0IL(C, PILT7-XFIVAFL > 0, 100, 300,
1000ppm. 6h/day. 5day/w. 105EM DA (FKEEERT(E. BFLEOVA
JX{t(mineralization) ' ifESw hT1000ppmEL £, 5V T300ppmIEL Lt
THRISGEHSN. NOAELF100ppmTHD 1)  BHNAICDOWT, HESYRT
1000ppmTld. BRMEDIRIE+EZOBRR ERZR0. YA ZEE
S50L(C, ZILI7-AFIWAFL> 0, 100, 300, 600ppm. 6h/day. 5day/w.
105:BRIDORA (FCEEER T, ﬁtﬁ?'ﬂZT“GOOpmeH?fﬁEﬂﬂ’éﬁtDﬁ’éﬂ?&ﬁ
BEOIEMNZZRHIN, MENDIA T IREF 2SO TORZE THHROBRIE+ED
BERLERZROEL)

HEHESY F&biU?UZ%ﬁlO@(C\ TIVI7-AFIWAFL> 0, 75, 150, 300,
600, 1000 ppm. 6h/day. 5day/w. 14:BRIOW A (FERERT(E. HESY
I\TGOOpme/U:U?EPNAGODJ:ﬁ’E; lz. AESESHEICDWVT, ISYRT
600ppmIU L THRIBAHIERICERUEZL) .

ENCHIFBIEEER TS, 200ppmJ;U:'C‘EEB&UJ:%E(:@L\%U%%&'I‘E%
kecllz2) o

BLEDS, B¥)EERTONOAELE 100ppmEHIRTL. AEEGEEEZEEL
REEEE (BRENEYS) 10 ppmZigERd 3.

£:30)
Ba

ZDIER

OLE1—XERECHIT D+ —m X DERIGEMRN, RURRIEERFZZ(CHENT
Ki&ICERD, ﬁz'lia""UD@J(LIWUCLDDUDYWDHE_D‘%\E'Cabét&)

OLE1—XEARICHITDF—m X DEEES A - IRREREENRRD, 5
BIOI> RR1> I\E’x“i(CB?%UCEJJ[I@Yfﬁk%ﬁﬁb“%\%"(@ét

CZ0A

( )

ZOAMDIX> -
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Bl

wEEH (FHREE)

1. IEZ¥E4 PII7-AFIVAFL>
2. |CASES 98-83-9
3. | nES 36
- 20065 20094 20154
- (PR 184E) (ERE214EE) (ERR274E)
2HsEE (&®0O) X535 X534+ X534+
2t (BFR) X534+ X534+ X534+
2SS (KA @ HR) WAEFOESIN WAEFOESIN DA RIS
2HESEHE (RA : &R DIETERV DIETERV FETERV
2HESEME (RA : HE. XN DIETERV X534+ X534+
FEEEME /Rt X532 X532 X532
RIS 3EEREEM /BRRISE X4y2A X432B X432B
4. |GHS%%E g el DEETERL DEETERV HFETERN
R BRI DEETERL DEETERV HFETERN
SIER BRI X452 DEETERV HFETERN
FEN A DEETERL X452 X432
4TES X452 DEETERL HFETERN
e o= : == X532 (#HRRR) (X X592 (f#ER) X (X923 (KGEFREE.
BEZNEIRSE (HORE)
= = = 23 (REREE) |93 (GEmhg) | mEdem)
X531 (FPARfERER X532 (2E) X531 (BHEE) X592
BERNERSE (REREE) R) X532 (BhE. (MPIR2s. B
FFAR. PEOREs)
EIAEEN X451 X451 X431
X 3
® T TLV-TWA 10 ppm (48 mg/m°’) (2010)
TLV-STEL -
® AAxEYx FSEE SRTERL
BEFR pAHERE |-
MAK 2 3 (2004
® bFe Peak li 510(§)P(r;0(045)0 e
. N ) == eak IIm
FikZE(F<ERFUE m— -
5. |PHAE ©  oshA STEL C 100 (480 mg/m®)
ppm mg/m
~ =
(O~QEFS3) TWA 50 ppm (240 mg/m>)
®  NIOSH
STEL 100 ppm (485 mg/m>)
TWA 24 3
o URWEL 50 ppm (246 mg/m°)
STEL 100 ppm (491 mg/m°)
TWA 24 2
@ EUIOEL 50 ppm (246 mg/m~) (2000)
STEL 100 ppm (492 mg/m®) (2000)

[RE RS EFDUX
ECAVEAR
KEREIEDLE1—
SZRRDUZ b

@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)

() EZELEFMET 64 (5) 253-285 (2022) SFEREZOENIE (20226F)

(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf The
MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418

@ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569

(® CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/npgd0006.html

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

(? EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-
exposure-limit-values
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Y=

2

—ban>t> CAS&ES 98-95-3

FHREOES

A& 23

FEO
BE

B
fBRE

KFfEDNE 1Y 0.1 (BfI:ppm) (0.51 mg/m3)

RASEERE - FE R S<EERFE (BEAi )

RHLGH

1) Pacseri, L.; Magos, L.; Batskor, A.: Threshold and Toxic Limits
of Some Amino and Nitro Compounds. Arch. Ind. Health
18:1-8(1958).

2) Cattley RC, Everitt JI, Gross EA: Carcinogenicity and toxicity
of inhaled nitrobenzen in B6C3F1 mice and F344 and CD-rats.
Fundam. Appl. Toxicol. 22: 328-340 (1994)

X b

ZhORAESERRTIHBT 3H20E6 ppmOZ ORI OESIIKEEZSZ (T
TUVBIS T, ZMORSEUEKEOEBRAMR THAIXAMEIOEDH LN\ (Y
IMA(SEREZRDHBNZDHTHOl1) &

F334lif Sy b CD(SD)HESY h70IL /B Z ORI 0, 1, 5, 25ppm%Z
1868, E58, 24 (5058[@) RAFKEUREROIER. M3y g
fROBESNEINTTE. HEESY NTCEEDIR_ FRZOEBRILEZ 1 ppmhoiz
CD(SD)EZY N TEXAMEIOE> DIENIZ 1 ppmhSERHIE2) &

BI DS, ENYIEERTAMEI OE > MfiEZ 2811 ppm’éiLOAE LEFIRTL . A<
WEEGRRFzERUCEEESEE (BFEMEFLY) 0.1ppmZiEEIT 3.

=0
Ba

TOIEH

OLE1-XRBICBI 3T —HXORRIGEIEN, FUENREZ SIS, TA
IR, B EES DR CBIOXMAEN B E (B

OLE1—IRICHI BT — R OEES A - R R ENRRD, S
DI FAA > MR CB IO AEHE B Tora Tt
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FENAMECOVNTESEROF ROUREICEHDIENEXLL,
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BUFE

HESHRI WHERE)

1. {EEYER Zhan> ey
2. |CASE=S 98-95-3
3. | nES 428
- 20064 20165FE
=4I X :
iT=redElE (‘ER18EE) (R 28EEE)
2EE (|BjO) X34 X534
2SS (BK) X593 X453
2EEME (A : HR) DFAT R DEEIIZRI
2EEE (RA @ &R) DFETEIRN DFATERV
2SN (A : BEE. AR X534 X534
REBE /R X593 X535+
BRI g2 EERIEE/ IRRE X432B X4y2B
s IR 28 Rt $TERL $ETERL
4. |GHS7)#A RIS X539t SETERO
FIEHRE R2R S X534+ TEETERV
FEAME X432 X432
HIES X532 X531B
X1 (FRR, [IRR. K91 (EHER. MRR.
eSS (HERE) rasd., FTiE. EhE) R, 4E0iERs (BB14)). X
33 (FREMER)
X1 (FR%R, IMRR. | X1 (FHER., MRF.
BEENESST (RERS) PR, ERARBR. DFOR2S., 45 |MR0R2s, FFAE. BEhE. A0
HOFIE. ) 2 (B))
BAAEEM DETERL DETERL
TLV-TWA 1 ppm (5 mg/m°) (1948)
O ACGH - sTel -
® HAEE IFSEE 1 ppm (5 mg/m°>) (1988)
BEFES BATSEE -
N 3 DFG MAK 0.1 ppm (0.510 mg/m°) (2016)
k2 (I<EPRFME Peak lim I (4)(2016)
TWA 1 ppm (5 mg/m3)
5. |0EHE @  OSHA -
(O~QEEE) [ Nosn WA 1 ppm (5 mg/m’)
STEL -
TWA ERL
® UKWEL == -
TWA 0.2 ppm (1 mg/m?) (2006)
@ EUIOEL o= -

[RZE SRS EDUY
SE(CARVEARIE
BEDLE1-X
ERDUR b~

ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)

ACGIH TLV® and BEIs® with 9th edition documentation (2021)

() EFRBETFHMES 64 (5) 253-285 (2022) SFEREFOEIS (20224K)

@ List of MAK and BAT Values 2022

https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/Iss2/Doc002/mbwl_2022_eng.pdf The
MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418

@ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569

(5) CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/npgd0006.html

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-
exposure-limit-values

142




% H uJ__I _E.fl":t% n:l:'ﬁlﬂ
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CAS&E= 100-40-3

FHREOES

~ &) =

FEO
55

B
fBORE

SIS)IERDS) D ETE CERR0 (B )

mASEEIRE - FEFRE (S EERFE (BEAi )

R

1) U.S. National Toxicology Program: Toxicology and
Carcinogenesis Studies of 4-Vinylcyclohexene[CAS No. 100-
40-3] in F344/N Rats and B6C3F1 Mice (Gavage Studies).
NTP TR 303. DHHS (NIH)Pub. No. 86-2559. NTP, Research
Triangle Park, NC (1986)

X b

NTPICLDTY b NOZANDRE R FHIZ SEHERNERESN TOSHY FIHAZETH
ZUVREDEBNSEREMENTDELRFEZRNL) o BH. NTPICLHFER (IEE
BRC IR EDOEMEIESOENINE S L0 EYIOEIN RSN TVS.

U EDzedh BEHEICH NI B REHINREREBZFLTE I HRI(GA
DEFERRVIENS, IREEEEQERE TSRV EHIRTT D,

=0
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TOIEH

OLE1—XEREICHIT D+ —m X OERIGEMRN, EURHIERFZE(CENTK
MRICERRD, ﬁ%‘l‘i%’%@’fﬁu]‘(gB”L;'CLDI]@B‘ZF‘?MHED‘M\%‘C@%RM

OLE1—XEAREICHITDF—mXDELEES T IA - IZRRRFZENERD, SE
DI RRA> RRTEICERU CENMDOX BN E THEH

2ot

( )

ZOAMRDIA> b

BSR4 (SCREPRFME (OEL) ERED1996FLARFICDOVTPUbMed TIRZRUIZ
SEHIT(E. YORINESEED O - B ROIEEF(CBI I 5XHRDH T,
TLV-TWACRZZE I HXBAEIBNEN, BIEHSBMOINENNETHD,
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wEEHA WHHAER)

1. fEZEMER 4-EZ)-1->90~Ft>
2. |CASES 100-40-3
3. | BnES 462
. 20065E
BEHIER )
| (FHLEFRE)
s (BO) X935
s (BR) X545t
s (RA @ H2R) DEEXTERSS
SMSH (RA : &) DEATERV
S (RA : HEE. SZK) DEATERV
KREREMN/ R X532
BRICX I 2ERERBE M/ BIRRIEI4 X551
"
4 |GHSDR PP IRESRFIE SHETERL
BRI DEETERL
IR BRI DEATERN
RO X552
G X552
BHEENERSE (EERE) SDEETERL
= = = X531 (MExR) X
HEENERSE (RERE)
= g 32 (B
RANVEEN DEATERV
TLV-TWA 0.1 ppm (0.44 mg/m?) (1996)
@ ACGIH
g TLV-STEL |-
SHrowE EAN==17
© BaEzarys DonE _[RERL
: e RAHSEE |-
£ (I FERFYE 5 — MAK RERL
%=k Peak lim |-
TWA BERL
. OSHA
g - STEL -
(O~QIFE%E) » nosh | TWA RERBL
STEL -
TWA HERL
UK WEL
= STEL -
TWA HERL
EU IOEL
2 STEL -
(D ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
2 FEEBEFMEE 64 (5) 253-285 (2022) HFBFEEZOENIES (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
S S A A The MAK-Collection for Occupational Health and Safety
)ﬁgﬁﬂﬁ %0)”2 https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
%(:}Eﬁ L\E/L}E"J% @ OSHA Occupational Chemical Database
6 F';EJ%(DI/I::L—SZ https://www.osha.gov/chemicaldata/569
. (® CDC - NIOSH Pocket Guide to Chemical Hazards:
fa'eWDUX I\ https://www.cdc.gov/niosh/npg/npgd0006.html
® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf
@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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CAS

100-63-0

(D

1) Toth, B.; Shimizu, H.: Tumorigenic Effects of Chronic
Administration of Benzylhydrazine Dihydrochloride and
Phenylhydrazine Hydrochloride in Swiss Mice. Z. Krebsforsch.

87:267-273 (1976).

2) No.39 2013

0.01% ( 0.63mg/ /day 0.81 mg/ /day) Swiss

50
1)

2)
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2. |ICAS 100-63-0
3. 470
2006 2018
18 30
3 3
2 2
2 2
4. |GHS 2A 2A
1 1
2 2
2 1B
1 1
1 1
TLV-TWA ) ) s
ACGIH 0.1 ppm (0.44 mg/m~) (1991)
TLV-STEL -
MAK
DFG _
Peak lim -
TWA 55 ppm (22 mg/m®
5 OSHA ppm ( g/m’)
STEL -
( TWA -
NIOSH S
STEL C 0.14 ppm (0.6 mg/m>)
TWA
UK WEL
STEL -
TWA
EU IOEL
STEL -

ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)

ACGIH TLV® and BEIs® with 9th edition documentation (2021)

64 (5) 253-285 (2022)

2022

List of MAK and BAT Values 2022

https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety

https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418

OSHA Occupational Chemical Database

https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to

chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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4,4 = XFL>>7 CAS&ES 101-77-9

FHREOES

O =

FEQ
BE

B
fBiRE

I I E :0.4  (Bfi:mg/m3 )

FIRFE (S FEPRFME ; (B )

RHLH

1) U.S. National Toxicology Program: Technical Report on the
Carcinogenesis Studies of 4,4'Methylenedianiline
Dihydrochloride (CAS No. 13552-44-8) in F344/N Rats and
B6C3F1 Mice (Drinking Water Studies), NTP Technical Report
No. 248, NTP-81-143. DHHS (NIH) Pub. No. 83-2504. NTP,
Research Triangle Park, NC (1983).

2) McGill, D.S.; Motto, J.D.: An Industrial Outbreak of Toxic
Hepatitis Due to Methylenedianiline. N. Engl. J. Med. 291:278-
282(1974).

3) Weisburger EK, Murthy AS, Lilja HS, Lamb JC 4th. Neoplastic
response of F344 rats and B6C3F1 mice to the polymer and
dyestuff intermediates 4,4'-methylenebis(N,N-dimethyl)-
benzenamine, 4,4'-oxydianiline, and 4,4'-methylenedianiline. ]
Natl Cancer Inst. 1984 Jun;72(6):1457-63.

X b

4,4'-XFL>I TS 1S (98.6%) %UHEDF344/NS5y NCORU800
ppm. EEDBOC3F1YIRICORU400ppm T13BERFEEEIR S U (I<EER
Tld. BEICAV\TREMKFHEOIEEBIEAIRHSNZ 1)  F344/NFy MR
UB6C3F1YIADIES0IEYD (0, 150, 300 ppm:SvhT(0, 9~10,
16~19 mg/kg/H. YIZTIF0, 19~25, 43~57 mg/kg/BICAEY) T
104:BfEDEKISSHERT(E. ESIR5E27Y NCERIRIROESBEZ EAENIUT,
iz, FHREOZ M (BRI ENRUBRIZ L) HERodHsN. FFRENRURFNAD
EINZEAHO TV BELEEOAKAbZHS B (MR CR AU NUATEEIE
B EfmpEhE. fmie/ [ ESZARE. B/ ENMHEAFNCERTEMNUE
1) 3) . EROEIRT(E. 1966FNS1972FEDRIC4, 4 -XFLOS TSRS
EBIZF')?%MZ‘@*” SEICEELTOVE12 ADFEED . EEZHSR MR ECHE
FBU. COERIERRISBREEZSNZ2) U ESD. 8% (Svh) Bk
TH10 mg/kg/EENOAELEHIBRL . TRAMES SURREEFRLLD
0.4mg/m3ZEEEHEELVTRET S,

ZOAMDIX> -

BYIIETEIENANETRDSNTLINEHE TORIE THOE MOFENA(SIREEH
THBHTENS, BIEHERFTINVETHD.
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{bFEMELL 4,4 -AFL >
CAS%-E— 101-77-9
Eﬁ%ﬁ% > 20065 20174
BEMIER i -
(CERR185) (CERR295ERE)
=4S (RO) X534 X534
2ESY (BR) X533 X533
=ME (RA : HX) PaE PO par PO
=ME (RA &R DTSR PaEPOE N
2SS (RA  HE. =X bh) FETERN TSR0
KREREMN/ R X533 X535t
BR(CXT 8 DR/ a Bl ./ BRI IE X532A X532
" IR R kA 14 DETSER DTSR
GHS7)3A R =1 EA1
AR BRI X552 X552
RO A X532 X518
2 X552 m|TERn
X531 (FHiE. BiE. (X921 (PR,
WESNERSE (HEIRE) D, PARMEHRR, | BTAE. BAE. GO
HEER) HER)
X531 (FFiE. O X531 GO, P,
HEENESRSE (RERE) Fg) « X932 (B |BiE) X992 (IR
BR. B mwEx) |R)
RAABEMY DETER DEATERRN
TLV-TWA (0.1 ppm (0.81 mg/m?>) (1996)
@ ACGIH
TLV-STEL
® ESETR] HFEEE  [0.4 mg/m? (1995)
Hempas BATDRE
BEEEERA (5 DFG MAK BERL
BoaE Peak lim
TWA 0.01 ppm
@ OSHA
5 D~ 1= STEL 0.1 ppm
~@D(I= BT
( ) 5  nosn VWA TERL
STEL -
3
® UK WEL TWA 0.01 ppm (0.08 mg/m~)
STEL -
gr\u—‘—r\
@ EU TOEL TWA SETR L
STEL -
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEBEFHMET 64 (5) 253-285 (2022) FBREZOEIL (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
HC A The MAK-Collection for Occupational Health and Safety
Jﬁ%nﬁﬂ #0)”2 https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
%(:ﬁﬁ L/\I-C/LA\E’\J @ OSHA Occupational Chemical Database
6. #&Fﬁa%o)l/tl— https://www.osha.gov/chemicaldata/569
iy (® CDC - NIOSH Pocket Guide to Chemical Hazards:
Krﬁko)ux l\ https://www.cdc.gov/niosh/npg/npgd0006.html
® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf
@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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€- CAS 105-60-2

D

5 mg/m3

1) Ferguson WS; Wheeler DD: Caprolactam vapor exposures.
Am Ind Hyg Assoc J 34:384-389 (1973).

2) Mouradian RF; Deitchman S: Health Hazard Evaluation,
Modern Materialsincorporated, Rochester, Indiana. HETA-90-
174-2231. U.S. National Institutefor Occupational Safety and
Health, Cincinnati, OH(1992).

3) Kelman GR: Effects of Human Exposure to Atmospheric -
Caprolactam. Hum Toxicol, 5:57 (1986)

10 100 ppm
14 ppm
100 ppm 7 ppm
1.8mg/m3
4.9 mg/m3
84 mg/m?3 9 13 8
4.9 mg/m?3
5mg/m3

i
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CAS 105-60-2
55
2006 2017
18 29
4 4
4 4
3 2
2A 2
GHS
2
1 2
3 3
1 1
TLV-TWA [5 mg/m® (IFV) (1.08 IFV)) (2003
ACGIH mg/m~ (IFV) ( ppm(FV)) ( )
TLV-STEL |-
MAK 5 mg/m? (1)(1990
DFG _ mg/m~ (1)( )
Peak lim (2)(2002)
osHA WA -
) STEL -
3
NIOSH TWA 0.22 ppm(1 mg/ms)
STEL 0.66 ppm(3 mg/m~)
UK WEL | WA _
STEL 0
EU joEL TWA -(10)2000
STEL -(40)2000

ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices
(2022) ACGIH TLV® and BEIs® with 9th edition documentation (2021)

64 (5) 253-285 (2022) 2022

List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf

OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards: https://www.cdc.gov/niosh/npg/npgd0006.html

(©)

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks
related to chemical agents at work https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-

occupational-exposure-limit-values
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The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
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CAS 106-46-7

O

10 ppm

1) Dow Chemical Co.: Preliminary Study into the Environmental
Fate of PARADOW Blocks, May 17,1973. TSCA 8(d) Submission
8DHQ-0978-0299. U.S. Environmental Protection Agency,
Washington, DC (1978)

2) National Toxicology Program. NTP Toxicology and
Carcinogenesis Studies of 1,4-Dichlorobenzene (CAS No. 106-
46-7) in F344/N Rats and B6C3F1 Mice (Gavage Studies). Natl
Toxicol Program Tech Rep Ser. 1987 Jan;319:1-198.

3) HOLLINGSWORTH RL, HOYLE HR, OYEN F, ROWE VK,
SPENCER HC. Toxicity of paradichlorobenzene; determinations
on experimental animals and human subjects. AMA Arch Ind
Health. 1956 Aug;14(2):138-47.

4) .p-

,1995  1-44.
17ppm 1 15
30ppm 3
150
mg/kg/
NOAEL 75 100ppm
75ppm
NOAEL
10ppm

(|

1

(|
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p_

CAS 106-46-7
441
2006 2007 2009 2015
18 19 21 o
5 .
3 _
2B B > .
GHS -
. 1 n
2 - 2
18 - 1B
1 1 1
i, 3 .
1 1 -
2 I 2
2
TLV-TWA 3
ACGIH 10 ppm (60 mg/m>) (1993)
TLV-STEL |-
TWA 10 ppm (60 mg/m®) (1998)
DFG MAK 2 ppm (12 mg/m®) (2017)
Peak lim (2)(2017)
TWA 3
OSHA 75 ppm (450 mg/m")
STEL -
¢ TWA
NIOSH
STEL -
TWA
UK WEL
STEL -
TWA 3
EU I0EL 2 ppm (12 mg/m )3 (2017)
STEL 10 ppm (60 mg/m~) (2017)

ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)

64 (5) 253-285 (2022) 2022

List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418

OSHA Occupational Chemical Database
https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks
related to chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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CAS 106-89-8

-

0.5 ppm

1) Gage, J.C.: The Toxicity of Epichlorohydrin Vapor. Br. J. Ind.
Med.16:11-14(1959).

2) John, J.A.; Quast, J.F.; et al.: Inhalation Toxicity of
Epichlorohydrin:Effects on Fertility in Rats and Rabbits.
Toxicol. Appl. Pharmacol.68:415-423 (1983)

9 17 27 56 ppm 6 / 18 120 ppm

6 / 11 56 120 ppm
120 ppm
27 ppm
17 ppm
9 ppm
SD 30 05 25 50 ppm 6 / 5/
10 10
50 ppm 25
50 ppm 5
ppm
NOAEL 5 ppm
NOAEL 9 ppm
0.5 ppm
7
7
7
IARC 2A
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2. |cAs 106-89-8
3. 87
2006 2009
18 21
3 3
3 3
2 2
1A-1C 1
1 1
4. |GHs 1
1 1
2 2
1B 1B
2 2
1 1
1 1
TLV-TWA 0.5 ppm (1.9 mg/m®) (1997
ACGIH ppm (1.9 mg/m?®) (1997)
TLV-STEL -
MAK
DFG -
Peak lim -
5 ( OSHA TWA 5 ppm (19 mg/m3)
) STEL -
) TWA
NIOSH
STEL -
TWA
UK WEL
STEL -
TWA
EU IOEL
STEL -
ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices
(2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
64 (5) 253-285 (2022) 2022
List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety
6 https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418

OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards: https://www.cdc.gov/niosh/npg/npgd0006.html

@ UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits

https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks
related to chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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1- -2,3- CAS 106-92-3

O

ppm

1) US National Toxicology Program: Toxicology and
Carcinogenesis Studies on Allyl Glycidyl Ether(CAS No. 106-
92-3) in Osborne-Mendel Rats and B6C3F1 Mice(Inhalation
Studies). NTP TR 376. DHHS(NIH) Pub. No. 90-2831. NTP,
Research Triangle Park, NC (1990)

Osborne-Mendel B6C3F1 50 1- -
2,3- 0,5, 10 ppm 6 / 5 / 2
5 ppm
1)
ppm LOAEL
ppm

1
1
.

155




1. 1- -2, 3-
2. lcAas 106-92-3
3. 28
2006 2009 2021
18 21 3
4 4
3 2 2
2 2 2
2A 2A 1
4. |GHS
1
2 2 2
2
2 2 2
1 1 1
3
1 1 1
3
ACGIH TLV-TWA 1 ppm (4.7 mg/m”) (1998)
TLV-STEL -
DFG MAK -
Peak lim -
TWA -
5. OSHA 3
STEL C 10 ppm (45 mg/m~)
3
( NIOSH TWA 5 ppm (22 mg/m )3
STEL 10 ppm (44 mg/m>)
UK WEL TWA
STEL -
EU IOEL TWA
STEL -
ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
64 (5) 253-285 (2022) 2022
List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
OSHA Occupational Chemical Database
= https://www.osha.gov/chemicaldata/569
6
CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html
® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits

https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in implementation of
Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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CAS 106-94-5

C D

0.1 ppm

1) Li W, Shibata E, Zhou Z, et al. Dose-dependent neurologic
abnormalities in workers exposed to 1-bromopropane. J
Occup Environ Med 2010; 52: 769-77.

1- 1.28 ppm 0.07 3.35
ppm

LOAEL
0.1 ppm

i
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1. 1-
2. |CAS 106-94-5
3. 503-2
2007 2008 2015
19 20 27
4 4 4
2 2 2
4. |GHS
2
2 2 1B
3 3 3
1 1 1
2
TLV-TWA ) 3 3
ACGIH 0.1 ppm (0.5 mg/m~)(2014)
TLV-STEL -
0.5 ppm (2.5 mg/m®) 2012
DFG MAK -
Peak lim -
TWA
5. OSHA
STEL -
( NIOSH TWA
STEL -
UK WEL TWA
STEL
EU IOEL TWA
STEL -
ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices
(2022) ACGIH TLV® and BEIs® with 9th edition documentation (2021)
64 (5) 253-285 (2022) 2022
List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.p
df The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6 OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards: https://www.cdc.gov/niosh/npg/npgd0006.html

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks
related to chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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1, 3- CAS 106-99-0

O

1) US National Toxicology Program: Toxicology and
Carcinogenesis Studies of |,3-Butadiene in B6C3FI Mice
(Inhalation Studies) Technical Report Series No 434;
DHHS(NIH)Pub.N0.93-3165. NTP, Research Triangle Park, NC
(1993)

2) 2007

1,3- 0, 6.25, 20, 62.5, 200 , 625 ppm / /
NTP
6.25 ppm

i
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1. 1,3-
2. |cAS 106-99-0
3. 476
2006 2017
18 29
2
4. |GHS
1B 1B
1A 1A
1B
2 2
TLV-TWA (2 ppm (4.4 mg/m®) (1994
e ppm ( g/m) ( )
TLV-STEL -
MAK
DFG
Peak lim -
TWA 1 ppm (2.21 mg/m?)
5. OSHA .
STEL 5 ppm (11 mg/m>)
( TWA
NIOSH
STEL -
TWA
UK WEL
STEL
TWA
EU IOEL
STEL -
ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
64 (5) 253-285 (2022) 2022
List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf The
MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6 OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards: https://www.cdc.gov/niosh/npg/npgd0006.html

@

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits

https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in

implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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CAS 107-02-8

0.1 ppm

1) Lyon, J.P.; Jenkins, Jr., L.J.; Jones, R.A.; et al.:Repeated and
Continuous Exposure of Laboratory Animals to Acrolein.
Toxicol. Appl. Pharmacal.17:726-732 (1970).

2) Beauchamp, Jr., R.O.; Andjelkovich, D.A.; Kligerman, A. D.;
et al.: A Critical Review of the Literature on Acrolein Toxicity.
Crit. Rev. Toxicol. 14:309-380 (1985).

SD 15 15 9 2 0.7 3.7
ppm 8 5 6
0.22, 1.0, 1.8 ppm 24 90
0.7ppm
0.22ppm
0.14ppm 2 30
1.2ppm 5
2)
1.2ppm LOAEL
0.1ppm
(]
(]
1
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=

2. |CAS 107-02-8
3. 8
2006 2014 2021
18 26 3
2 2 2
3 3 3
1 1 1
1A-1C 1 1
1 1 1
4. |GHS
1B
1 1
1
3
3 3
1 1 1
TLV-TWA -
ACGIH 3
TLV-STEL [C 0.1 ppm (0.23 mg/m?) (1998)
0.1 ppm (0.23 mg/m®) (1973)
MAK
DFG -
Peak lim -
TWA 0.1 ppm (0.25 mg/m®
5 OSHA ppm ( g/m’)
STEL -
( TWA 0.1 0.25 mg/m°
NIOSH ppm ( Mg n; )
STEL 0.3 ppm (0.8 mg/m~)
TWA
UK WEL
STEL -
TWA 0.02 0.05 mg/m°) (2017
EU 10EL ppm ( mg m3) ( )
STEL 0.05 ppm (0.12 mg/m~) (2017)
ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices
(2022) ACGIH TLV® and BEIs® with 9th edition documentation (2021)
64 (5) 253-285 (2022) 2022
List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6_ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/npgd0006.html

(® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks
related to chemical agents at work https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-
occupational-exposure-limit-values
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CAS 107-05-1

1 ppm

1) Quast, J.F., JJW. Henck, D.J. Schuetz, D.A. Dittenber and M.J.
McKenna (1982): Allyl chloride - Subchronic studies. Ib. Results
of an inhalation 4-day probe and 90-day subchronic study in
laboratory rodents. (CDF-Fisher 344 rats and B6C3F1 mice).

NTIS/OTS00001990.

1 GLP
F344 B6C3F1 (1 25 ) 0 50 100
250 ppm(0 157 313 783 mg/m?3 6 / 5 [/ 90
(1 , 10 )
50 ppm
100 ppm
250 ppm
100ppm
NOAEL 100 ppm 1
NOAEL 100ppm
lppm
GHS B
GHS
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CAS 107-05-1
95
2006 2009 2021
18 21 3
4 4
3 3 3
1A-1C 2 >
1 1 N
GHS
2 2 1B
1 1 1
2
3 3
3
1
1 1 ]
ACGIH  TLV-TWA [1 ppm (3mg/m?) (2011)
TLV-STEL |2 ppm (6mg/m®)(2011)
MAK
DFG Peak lim -
3
OSHA TWA 1ppm (3 mg/m®)
STEL N
3
( NIOSH s 1 ppm (3mg/m3)
STEL 2 ppm (6mg/m°®)
UKWEL WA -
STEL
EUIcEL WA -
STEL N

ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)

64 (5) 253-285 (2022) 2022

List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418

OSHA Occupational Chemical Database
https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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2023/1/12

CAS 107-07-3

2 ppm

)

1) Kaphalia BS, Khan MF, Carroll RM, Aronson J, Ansari GAS (1996). Subchronic
toxicity of 2-chloroethanol and 2-bromoethanol in rats. Res Commun
Pharmacol Toxicol 1: 173-186.

2) Oser BL, Morgareidge K, Cox GE, Carson S (1975) Short-term toxicity of
ethylene chlorohydrin (ECH) in rats, dogs and monkeys. Food Cosmet Toxicol
13: 313-315.

3) NTP (National Toxicology Program) (1985) Toxicology and carcinogenesis
studies of 2-chloroethanol (ethylene chlorohydrin) in F344/N rats and Swiss
CD-1 mice. NTP Technical Report Series No. 275, US Department of Health
and Human Services, National Institutes of Health, Bethesda, MD, USA.

4) Goldblatt MW, Chiesman WE (1944) Toxic effects of ethylene chlorohydrin. Part

I. Clinical. Br J. Ind Med 1: 207-223.

ADH
GLP
SD 500ppm 60
LDH AST
ADH 1IgG IgM IgA
FDRL 200 32 16
30,45,67.5mg/kg-bw
600, 900, 1350ppm, 30,45,62.5mg/kg-bw 12 15
30 45 mg /kg /
67.5 mg/kg
F344/N 1 50 0 50 100mg/kg /
CD1 1 50 0 7.5 15mg/ / 1 0 253 630mg/kg
100 0 180 411mg/kg 5 2
/ /
11
45 mg /kg/ 270ppm NOAEL

2ppm
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2. |cASs 107-07-3
3. 82
2006 2017
18 29
3 3
1 1
2A 2A
4. |GHS
2 2
2
1 1
3 3
1 2 2
TLV-TWA -
ACGIH
TLV-STEL C 1 ppm (3.3 mg/m®) (1976)
- MAK 2 ppm (6.7 mg/m®) (2018)
Peak lim (1)(2002)
3
5. OSHA TWA 5 ppm (16 mg/m>)
STEL -
( TWA -
NIOSH
STEL C 1 ppm (3 mg/m®)
TWA -
UK WEL -
STEL 1 ppm (3.4 mg/m 3 ) 15 min.
EU IOEL 1 L
STEL -
ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
64 (5) 253-285 (2022) 2022
List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
OSHA Occupational Chemical Database
6 . https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html

®

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in implementation of
Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values

166




2023/1/26

CAS 107-21-1

10 ppm

50 ppm

1) Wills JH, Coulston F, Harris ES, McChesney EW, Russell JC, Serrone DM. Inhalation of
aerosolized ethylene glycol by man. Clin Toxicol. 1974;7(5):463-76.

2) Gérin M, Patrice S, Bégin D, Goldberg MS, Vyskocil A, Adib G, Drolet D, Viau C. A study of
ethylene glycol exposure and kidney function of aircraft de-icing workers. Int Arch Occup
Environ Health. 1997;69(4):255-65.

3) Coon RA, Jones RA, Jenkins LJ Jr, Siegel J. Animal inhalation studies on ammonia,
ethylene glycol, formaldehyde, dimethylamine, and ethanol. Toxicol Appl Pharmacol.
1970 May;16(3):646-55.

4) Cruzan G, Corley RA, Hard GC, Mertens JJ, McMartin KE, Snellings WM, Gingell R, Deyo
JA. Subchronic toxicity of ethylene glycol in Wistar and F-344 rats related to metabolism
and clearance of metabolites. Toxicol Sci. 2004 Oct;81(2):502-11.

5) Robinson M, Pond CL, Laurie RD, Bercz JP, Henningsen G, Condie LW. Subacute and
subchronic toxicity of ethylene glycol administered in drinking water to Sprague-Dawley
rats. Drug Chem Toxicol. 1990;13(1):43-70.

2
19 1 20 22 1-5um
67mg/m3 (1-26 ppm 17 49mg/m3 6.6 19 ppm)
200mg/m3 12
140mg/m3 55ppm
42 33
154 117
70 80 0.9-22 mg/m3(0.3-
8.5ppm) 76-109 mg/m3 16 5mmol/mol Cr
129mmol/mol
2
10mg/ms, 57mg/m?3 3.9, 22ppm 8 5 6
10mg/m3
57mg/m3
3
Wistar F344 10 0, 50, 150,500, or 1000 mg/kg/day
F 1000 mg/kg/day Wistar 500, or 1000 mg/kg/day
500, or 1000 mg/kg/day
4
SD 10 10 554, 1108, 2216, 4432mg/kg/day 90 227, 554,
1108, 2216mg/kg/day 10 4432mg/kg/day
90
1108mg/kg/day 5)
8.5ppm
10ppm
50ppm 10mg/m3
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2. |CAS 107-21-1
3. 75
2006 2007 SO0
18 19 26
5 -
- 4
3 - 2
2B - 2B
4. |GHS
1B
1 1
i 3
1
ACGIH —=-TWA 25 ppm (V) (2017)
TLV-STEL 50 ppm (V), 10 mg/m® (1,H)(2017)
Bre A 10 ppm (26 mg/m°) (1991)
Peak lim (2)(2000)
S. osHa WA
STEL -
( NIOSH WA
STEL .
UK WEL WA
STEL .
3
EU IOEL WA 20 ppm (52 mg/m) (2000)
STEL 40 ppm (104 mg/”) (2000)

ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)

64 (5) 253-285 (2022) 2022

List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418

OSHA Occupational Chemical Database
https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html

©

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related
to chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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CAS 108-05-4
10 ppm
15 ppm

1) Bogdanffy MS, Dreef-van der Meulen HC, Beems RB, Feron VJ,
Cascieri TC, Tyler TR, Vinegar MB, Rickard RW. Chronic toxicity
and oncogenicity inhalation study with vinyl acetate in the rat
and mouse. Fundam Appl Toxicol. 1994 Aug;23(2):215-29.

2) Deese DE, Joyner RE. Vinyl acetate: a study of chronic human
exposure. Am Ind Hyg Assoc J. 1969 Sep-Oct;30(5):449-57.

3) US Agency for Toxic Substances and Disease Registration
(ATSDR): Toxicological Profile for Vinyl Acetate. US Dept Health
and Human Services, ATSDR, Atlanta, GA (1992)

Sprague-Dawley Swiss-derived CD-I 60
50 ppm
21
21.6 ppm 4
ppm 72 ppm 30
20 ppm

20 ppm 4 34ppm 2 72 ppm 30
LOAEL 50ppm 10ppm
15ppm
(|
(|
(|

EU
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CAS 108-05-4
180
2006 2009 2018 2019
18 21 30
4 4 - 4
3 -
GHS 2A 2 -
- 2
1B 1B
3 3 B 3
2 2 - 2
TLV-TWA |10 35 mg/m® (2018
ACGIH ppm (35 mg m3 ( )
TLV-STEL |15 ppm (53 mg/m~) (2018)
DEG MAK 10 ppm (36 mg/m°® (1983)
Peak lim  |I(1) C 20 ppm(71 mg/m®) (1983)
TWA
OSHA
STEL -
( TWA
NIOSH 3
STEL C 4 ppm( C 15 mg/m~)
TWA
UK WEL
STEL -
TWA 5 17.6 mg/m?) (2009
U TeEL ppm ( mg/m )3( )
STEL 10 ppm (35.2 mg/m?) (2009)

ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)

64 (5) 253-285 (2022) 2022

List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418

OSHA Occupational Chemical Database
https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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CAS 108-46-3

O

10 ppm

1) Flickinger, C.W.: The Benzenedines: Catechol, Resorcinol, and
Hydroquinone - A Review of the Industrial Toxicology and
Current Industrial Exposure Limits. Am. Ind. Hyg. Assoc. J.
37:596-606 (1976).

180 140 10 80
20 10 ppm
ppm
NOAEL10ppm
10ppm
(I
(I
7
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1. ( )
2. |CAS 108-46-3
3. 629
2006 2009 2014
18 21 26
4 4 4
5
2 2
1 1 1
4. |GHS
1 1 1
1 1 1
1 1
TLV-TWA |10 ppm (45 mg/m°®) (1976
SRS ppm ( g9/m”) ( )
TLV-STEL |20 ppm (90 mg/m®) (1976)
MAK
DFG
Peak lim -
TWA
5. OSHA
( STEL -
TWA 10 ppm (45 mg/m?
NIOSH ppm ( 9 )
STEL 20 ppm (90 mg/m®)
TWA 10 ppm (46 mg/m®) (2005
UL ppm ( g/m”) ( )
STEL 20 ppm (92 mg/m®) (2005)
TWA 10 ppm (45 mg/m®) (2006
20 (oL ppm ( g/m”) ( )
STEL -
ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
64 (5) 253-285 (2022) 2022
List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569
6.

CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/npgd0006.html

® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in

implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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CAS 108-91-8

O

ppm

5 ppm

1) Juran SA, van Thriel C, Kleinbeck S, et al. Neurobehavioral
performance in human volunteers during inhalation exposure
to the unpleasant local irritant cyclohexylamine. NeuroToxicol
2012; 33: 1180-1187

2) Gaunt IF, Hardy J, Grasso P, Gangolli SD, et al. Long-Term
Toxicity of Cyclohexylamine Hydrochloride in the Rat. Food
Cosmet Toxicol 1976; 14: 255-267

3) Hardy J, Gaunt IF, Hoosen J. et al. Long-Term Toxicity of
Cyclohexylamine Hydrochloride in Mice. Food Cosmet Toxicol
1976; 14: 269-276

12 24 10 ppm O 4 ppm
ppm ppm 10 ppm
1) Wistar 48 0 600 2000 6000 ppm2
2) 48 50 O 300 1000 3000 ppm80
3)
ppm
(|
(|
(|
2012
4 0 4 ppm
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=

2. |CAS 108-91-8
3. 233
2006 2012
18 24
3 3
3 3
3 3
1A-1C
1
4. |GHS
1B 1B
2 2
1 1
3 3
1
2
3
ACGIH ~LV-TWA 10 ppm (41 mg/m®) (1974)
TLV-STEL :
DFG  JMAK 2 ppm (8.2 mg/m°) (2003)
Peak lim (2)(2013) C 5ppm(21mg/m>)(2016)
3. osHa JTWA
STEL -
3
( NIOSH WA 10 ppm (40 mg/m°)
STEL :
UK WEL WA
STEL -
EU IOEL WA
STEL -

ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)

64 (5) 253-285 (2022) 2022

List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418

OSHA Occupational Chemical Database
https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html

®

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in implementation of Council
Directive 98/24/EC on the protection of the health and safety of workers from the risks related to chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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2022/11/14, 12/8

CAS 110 86 1

O

1 ppm

1) National Toxicology Program. NTP Toxicology and
Carcinogenesis Studies of Pyridine (CAS No. 110-86-1) in
F344/N Rats, Wistar Rats, and B6C3F1 Mice (Drinking Water
Studies). Natl Toxicol Program Tech Rep Ser. 2000 Mar;470:1-
330.

F344 O 100 200 400 ppm
400 ppm ( )
B6C3F1 0 250 500 1000 ppm
0 125 250 500 ppm 125 ppm
LOAEL 125
ppm 1 ppm
1
(I
(I
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CAS 110-86-1

467

2006 2017 2020
18 29 2

1A-1C 1 1

GHS

TLV-TWA |1 ppm (3.1 mg/m®) (2004)

ACGIH

TLV-STEL

MAK

DFG

Peak lim

OSHA

TWA 5 ppm (15 mg/m®)
STEL -

( ) TWA 5 ppm (15 mg/m®)

NIOSH
STEL -

3
UK WEL TWA 5 ppm (16 mg/m”)

STEL 10 ppm (33 mg/m° )

EU IOEL TWA

STEL -

ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)

64 (5) 253-285 (2022) 2022

List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418

OSHA Occupational Chemical Database
https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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2022/11/14, 12/8

CAS 111-30-8

C O

0.03 ppm

1)

2)

3)

4)

5)

6)

Norbéack D. Skin and respiratory symptoms from exposure to
alkaline glutaraldehyde in medical services. Scand J Work
Environ Health. 1988 Dec;14(6):366-71.

Tkaczuk, M.; Pisaniello, D.; Crea, J.: Occupational Exposure to
Glutaraldehyde in South Australia. J. Occup. Health Safety -
Aust. N.Z. 9(3):237-243(1993)

Pisaniello, D.; Gun, R.; Tkaczuk, M.; et al.: Glutaraldehyde
Exposures and Symptoms Among Endoscopy Nurses in South
Australia. Appl. Occup. Environ. Hyg. 12(3):171-177 (1997)
Cain WS, Schmidt R, Jalowayski AA. Odor and chemesthesis
from exposures to glutaraldehyde vapor. Int Arch Occup
Environ Health. 2007 Aug;80(8):721-31.

Waters A, Beach J, Abramson M. Symptoms and lung function
in health care personnel exposed to glutaraldehyde. Am J Ind
Med. 2003 Feb;43(2):196-203.

Gannon PF, Bright P, Campbell M, O'Hickey SP, Burge PS.
Occupational asthma due to glutaraldehyde and formaldehyde
in endoscopy and x ray departments. Thorax. 1995
Feb;50(2):156-9.

0.1 ppm 15

1 3)
15
0.1 ppm )
38
0.15ppm )
0.039 ppm 6)

LOAEL 0.03ppm

O
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CAS 111-30-8
139
2006 2009 2021
18 21 3
4
1 1 1
2 2
1A-1C 1 1B
GHS ! ! !
1 1 1A
1 1 1A
1 1 1
3 3
1 1 1
TLV-TWA
ACGIH
TLV-STEL |C 0.05 ppm (C 0.2 mg/m?®)(2015)
0.03ppm 2006
DFG MAK 0.05 ppm(0.21 mg/m3) (2002)
Peak lim (2) (2002)C 0.2 ppm(0.83 mg/ms)(ZOOO)
TWA -
OSHA
STEL -
( TWA -
NIOSH 3
STEL C 0.2 ppm (C 0.8 mg/m®)
TWA : . ¥
U WL 0.05ppm 0.2mg/m .
STEL 0.05ppm 0.2mg/m® , Sen
TWA -
EU IOEL
STEL -

ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices
(2022)

64 (5) 253-285 (2022) 2022

List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418

OSHA Occupational Chemical Database
https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks
related to chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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2022/12/27

N-

-1,2-

CAS

111-40-0

ppm

0
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1. N- 2- -1,2-
2. [CAS 111-40-0
3. 225
2006 2013
18 25
4 4
3 4
2
1A-1C 1
4. |GHS 1 1
1 1
1 1
1B 1B
3
acGlH  JLV-TWA |1 ppm (4.2 mg/m®) (1972)
TLV-STEL |-
DECH AR
Peak lim -
3. osHa WA
( STEL -
3
NIOSH A 1 ppm (4 mg/m°)
STEL -
UK WEL WA
STEL
EU IOEL WA
STEL -

ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices
(2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)

64 (5) 253-285 (2022) 2022

List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.p
df

The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418

OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards: https://www.cdc.gov/niosh/npg/npgd0006.html

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks
related to chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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2023/1/26

CAS 111-42-2

1 mg/m3

C D

Melnick RL, Mahler J, Bucher JR, Thompson M, Hejtmancik M,
Ryan MJ, Mezza LE. Toxicity of diethanolamine. 1. Drinking water
and topical application exposures in F344 rats. J Appl Toxicol.
1994 Jan-Feb;14(1):1-9. PMID: 8157863.

Gamer AO, Rossbacher R, Kaufmann W, van Ravenzwaay B. The
inhalation toxicity of di- and triethanolamine upon repeated
exposure. Food Chem Toxicol. 2008 Jun;46(6):2173-83. PMID:
18420328.

GLP OECD
F344 10 0 25 48 97 202 436 mg/kg/day 0
14 32 57 124 242 mg/kg/day
/
202 436 mg/kg/day 124 242 mg/kg/day
Wistar
13 /
0 15 150 400 mg/m?3 1 6 65
90 10 /
0 1.5 3 8 mg/m3 1 6 65 90
400 mg/m?3
15 mg/m?3
1 150 mg/m3 400 mg/m3
3 mg/m?3
1.5 mg/m3
2)
1.5 mg/m3 NOAEL 1 mg/m?3
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—

2. |CAS 111-42-2
3. 219
2006 2011 2021
18 23 3
4 -
2 2 -
1 1 -
4. |GHS
1A
2 -
2 -
1 3 1 2
2 1 2
TLV-TWA |1 mg/m? (0.2 ppm)(IFV) (2009
Nl g/m” (0.2 ppm)(IFV) ( )
TLV-STEL -
MAK 1 mg/m® (2006)
DFG
Peak lim (1) 2006
TWA
5. OSHA
( STEL -
TWA 3 ppm (15 mg/m?
N ppm ( g/m7)
STEL -
TWA
UK WEL
STEL -
TWA
EU IOEL
STEL -
ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
64 (5) 253-285 (2022) 2022
List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf The
MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6 OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards: https://www.cdc.gov/niosh/npg/npgd0006.html

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related
to chemical agents at work https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-
exposure-limit-values
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2022/12/28

CAS

111-65-9

OEL

0
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1. n-
2. |CAS 111-65-9
115
2006 2014
18 26
2 2
2A-2B 2
1 3 3
1 1
TLV-TWA  |300 ppm (1,401 mg/m?) (1976)
ACGIH
TLV-STEL -
300 ppm (1,400 mg/m?) (1989
DFG MAK 500 ppm (2400 mg/m®) (1961)
Peak lim (2)(2001)
TWA 500 ppm (2350 mg/m?) (1961
OSHA ppM ( g/m’) ( )
STEL -
( ) NlosH WA 75 ppm (350 mg/m?®)
STEL Ceiling 385 ppm (1800 mg/m?)
TWA
UK WEL
STEL
TWA
EU IOEL
STEL -
ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
64 (5) 253-285 (2022) 2022
List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569
CDC - NIOSH Pocket Guide to Chemical Hazards: https://www.cdc.gov/niosh/npg/npgd0006.html
(® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf
EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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2022/12/27

CAS

116-14-3

O

ppm

1) US National Toxicology Program: Toxicology and Carcinogenesis
Studies on Tetrafluoroethylene (CAS No. 116-14-3) in F344/N
Rats and B6C3F1 Mice (Inhalation Studies). NTP TR 450.
DHHS(NIH) Pub. No. 97-3366. NTP, Research Triangle Park,

NC27709 (1997)

F344/N 60 B6C3F1 58
6 / / 104 ( 95 96 ( 0 ppm
156 ppm ( 312 625 1250 ppm (
156 ppm
312ppm
1
LOAEL 156ppm
2ppm

(I

(I

(|

2020
156ppm
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—

2. |ICAS 116-14-3
3. 368
2006 2013 2018
18 25 30
4. |GHS 28 8 -
2 2 1B
TLV-TWA 2 ppm (8.2 mg/m®) (2000
ACGIH ppm ( g/m’) ( )
TLV-STEL -
MAK
DFG
Peak lim -
TWA
5. OSHA
STEL -
( TWA
NIOSH
STEL -
TWA
UK WEL
STEL -
TWA
EU IOEL
STEL -

ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)

64 (5) 253-285 (2022) 2022

List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418

OSHA Occupational Chemical Database
https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html

(6 UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits

https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in implementation of
Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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2022/12/8

CAS

120-80-9

OEL

O

OEL
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2. |CAS 120-80-9
3. 128
2006 2012 2021
18 24 3
3 3 -
3 3 -
1A-1C 2 -
1 1 -
4. |GHS .
1 -
2 2 -
2 2 1B
2 2 -
1 1
3 3 -
1
2
- 5 23 mg/m® 1977
ACGIH TLV-TWA ppm(23 mg/m>)
TLV-STEL |-
DFG ~ MAK -
Peak lim -
5. osHA WA -
STEL -
5 20 mg/m*®
( NIOSH TWA ppm(20 mg/m>)
STEL -
UKWEL A -
STEL
EUIOEL —2A -
STEL -
ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
64 (5) 253-285 (2022) 2022
List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6 OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html

®

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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2022/12/8

( /\) CAS 121-44-8
N —
0.5 ppm
1 ppm

1) Jarvinen P, Engstrom K, Rihiimaki V, et al. Effects of
experimental exposure to triechylamine on vision and the eye.
Occup Environ Med 56:1-5 (1999)

2) Akesson B; Bengtsson M; Florén I: Visual disturbances after

industrial triethylamine exposure. Int Arch Occup Environ

Health 57:297-302 (1986).

Akesson B, Florén |, Skerfving S. Visual disturbances after

experimental human exposure to triethylamine. Br J Ind Med

42: 848— 850 (1985)

3)

0.72ppm
1.56 ppm
9.74 ppm
1
19 3
4 ppm 1 1.25 ppm
10 18 34 48mg/m3 8
10mg/m3 2.4ppm)
0.5ppm
1ppm
(I
(I
7

189




2. |CAS 121-44-8
3. 382
2006 2016
18 28
4 4
3 3
3 4
1A-1C 1
1 1
4. |GHS
1 1(
) 3(
)
1 2 ( )
ACGIH TLV-TWA (0.5 ppm(2.07 mg/m?)(2015)
TLV-STEL |1 ppm(4.14 mg/m®) (2015)
DEG MAK 1 ppm(4.2 mg/m®) (1996)
Peak lim (2)(2002)
5 ( osia TWA 25 ppm(100 mg/m°)
) STEL -
NIOSH WA -
STEL -
UK WEL S
STEL
2(8.4)2000
EU IOEL TWA (8.4)
STEL 3(12.6)2000
ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological
Exposure Indices (2022) ACGIH TLV® and BEIs® with 9th edition documentation (2021)
64 (5) 253-285 (2022) 2022
List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl
_2022_eng.pdf The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569
6. CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure
limit values in implementation of Council Directive 98/24/EC on the protection of the health and safety
of workers from the risks related to chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-
exposure-limit-values
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2023/1/12

CAS 122-39-4

(D

5 mg/m3

Thomas, J.O., W.E. Ribelin, J.R. Woodward and F. DeEds
(1967): The chronic toxicity of diphenylamine for dogs. Toxicol.
Appl. Pharmacol. 11: 184-194.

1 2 0 0.01 0.1 1.0 2.5 25
250 mg/kg / 1
0.1

1.0 0.1 2

1.0
NOAEL 2.5mg

5mg/m3
|
|
|
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=

2. |CcAS 122-39-4
3. 277
2006 2014 2018
18 26 30
4 -
1 1 -
4. |GHS i
1 -
2
2 2 -
1
1 3 -
1
2 -
2
TLV-TWA 10 mg/m?® (1969)
ACGIH
TLV-STEL -
MAK 5 mg/m? 1 (2012
DFG 9 ( )
Peak lim (2) 2012
TWA
5. OSHA
STEL -
( TWA 10 mg/m?
NIOSH
STEL -
TWA 10 mg/m?
UK WEL
STEL
TWA
EU IOEL
STEL -

ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)

64 (5) 253-285 (2022) 2022

List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418

OSHA Occupational Chemical Database
https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in implementation of Council
Directive 98/24/EC on the protection of the health and safety of workers from the risks related to chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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2022/12/27

2,3 - CAS 122-60-1
( )
0.1 ppm

1) Rudzki E; Krajewska D: Contact sensitivity of phenyl glycidyl
ether.Dermatogen 27:42-44 (1979).

2) Lee KP; Schneider PW; Trochimowicz HJ: Morphologic expression
of glandular differentiation in the epidermoid nasal carcinomas
induced by phenyl glycidyl ether inhalation. Am J Pathol 111 :140-
148(1983).

3) Terrill JB; Lee KP; Culik R; Kennedy GL: The inhalation toxicity of
phenyl glycidyl ether: reproduction, mutagenic, teratogenic and
cytogenetic studies. Toxicol Appl Pharmacol 64:204-212 (1982).

(PGE) 58
PGE 9 26 PGE
PGE
PGE 6.5
PGE 8 (FO) O,
1,5,12ppm 1 6 19 6 (FO)
F1 12 ppm
3) 100 0,1,12ppm PGE 1 6 5
24 621 12 ppm
11% 4.4% 1 ppm
ppm NOAEL
0.1ppm
(I
(I
7
DNA
in vitro in vitro
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1 ) 213_ = ( )
2. |cAs 122-60-1
3. 91
2006 2017
18 29
4
2 2
4. |GHS 2A-2B 2
1 1
2 2
2 2
3 1 3
1 1
TLV-TWA 0.1 ppm (0.6 mg/m®) (1994
ACGIH ppm ( g/m) ( )
TLV-STEL -
MAK
DFG :
Peak lim -
TWA 10 ppm (60 mg/m®
5. OSHA ppm ( g/m’)
STEL -
TWA -
( NIOSH S
STEL C 1 ppm (6 mg/m~)
TWA
UK WEL
STEL
TWA
EU IOEL
STEL -
ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
64 (5) 253-285 (2022) 2022
List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
OSHA Occupational Chemical Database
6. https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html

@

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks
related to chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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2023/1/12

CAS 123-31-9

-

1 mg/m3

1) Sterner JH; Oglesby FL; Anderson B: Quinone vapors and their
harmful effects. I. Corneal and conjunctival injury. J Ind Hyg
Toxicol 29:60-73 (1947).

2) Oglesby FL; Sterner JH; Anderson B: Quinone vapors and their
harmful effects - I1. Plant exposures associated with eye
injuries. J Ind Hyg Toxicol 29:74-84 (1947).

3) Anderson B; Oglesby F: Corneal changes from quinone-
hydroquinone exposure. AMA Arch Ophthalmol 59:495-
501(1958).

4) )National Toxicology Program (NTP): NTP Technical Report on
the Toxicology and Carcinogenesis Studies of Hydroquinone
(CAS No 123-31-9) in F344/N rats and B6C3F1 Mice (Gavage
Studies). National Toxicology Program TR 366; National
Institutes of Health. Pub No 90-2821 National Toxicology
Program, Research Triangle Park, NC (1989)

1 10 mg/ms3
1)2)3)
1 4mg/m3
0.1ppm,
2 3mg/m
F344 65 0, 25, 50mg/kg B6C3F1 65
0, 50, 100mg/kg 2

50 mg/kg (8/55)
25 mg/kg (15/55) 50 mg/kg (22/55
NTP some evidence to carcinogenic activity
4
1mg/m

O
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=

2. |CAS 123-31-9
3. 461
2006 2007 2012
18 19 24
4 - 4
2
2A-2B 1 1
4. |GHS -
1 - 1
1B 2 1B
2 - 2
1B
1 3 1
1
2
2 2
3
ACGIH TLV-TWA 1 mg/m~ (2008)
TLV-STEL -
DFG MAK :
Peak lim -
TWA 3
5. OSHA 2 mg/m
STEL -
( NIOSH 2 — <
STEL Ceiling 2 mg/m
UK WEL TWA
STEL
EU IOEL TWA
STEL -

ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices
(2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)

64 (5) 253-285 (2022) 2022

List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418

OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards: https://www.cdc.gov/niosh/npg/npgd0006.html

@

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks
related to chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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2022/12/27

CAS 124-40-3
( ppm
1) Swenberg JA. Twenty four month final report. Inhalation

toxicity of dimethylamine in F-344 rats and B6C3F1 mice and
third party audit report summary. Docket #11957. NTIS/
OTS0530078. Research Triangle Park, NC: Chemical Industry
Institute of Toxicology, 1990

2) Buckley LA, Morgan KT, Swenberg JA, James RA. Hamm TE Jr,
Barrow CS. The toxicity of dimethylamine in F-344 rats and
B6C3F1 mice following a 1- year inhalation exposure. Fundam
Appl Toxicol 1985; 5: 341-352.

95 10 50 175 ppm
/ /
175 ppm
175 ppm 50 ppm 10 ppm
10ppm LOAEL
2ppm
1
1
(]
OEL

197



=

2. |CAS 124-40-3
3. 287
2006 2013
18 25
4
4 4
1A-1C 3-6% 1
1 1-5%
4. |GHS
1 1
1
1
3
1 1
TLV-TWA 5 ppm (9.2 mg/m®) (1992
AR ppm ( g/m’) g )
TLV-STEL 15 ppm (27.6 mg/m~)(1992)
2 ppm (3.7 mg/m3®) 2016
OEG MAK 2 ppm (3.7 mg/m®) (1993)
Peak lim (2) 2002
TWA 10 ppm (18 mg/m?
5. OSHA ppm ( g )
( STEL -
TWA 10 ppm (18 mg/m?
NIOSH ppm ( 9 )
STEL -
TWA 2 ppm (3.8 mg/m®) (2005
TR L ppm ( g . ) ( )
STEL 6 ppm (11 mg/m”) (2005)
TWA 2 ppm (3.8 mg/m®) (2000
= [GEL ppm ( g 3) ( )
STEL 5 ppm (9.4 mg/m?) (2000)
ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices
(2022) ACGIH TLV® and BEIs® with 9th edition documentation (2021)
64 (5) 253-285 (2022) 2022
List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/
mbwl!_2022_eng.pdf The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6. OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards: https://www.cdc.gov/niosh/npg/npgd0006.html

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits

https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks
related to chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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2022/12/27

CAS 126-98-7

C O

ppm

1) Pozzni UC Kinkead ER King JM:The mammalian toxicity of
methylacrylonitrile. Am Ind Hyg Assoc J 29; 202-10 (1968)

3.2 8.8 13.5 ppm 90
13.5 ppm
8.8 ppm
21
NOAEL 8.8 ppm
lppm
1
1
7
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=

2. |CAS 126-98-7
3. 558
2006 2007
18 19
3 -
2 -
2B -
4. |GHS -
1B 2
1 -
1
1
2
TLV-TWA 1 ppm (2.7 mg/m3) (1973)
ACGIH TLV-STEL -
MAK
DFG
Peak lim -
TWA
S. OSHA STEL -
( TWA 1 ppm (3 mg/m>)
NIOSH STEL -
TWA
UK WEL STEL -
TWA
EU IOEL STEL -

ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)

64 (5) 253-285 (2022) 2022

List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418

OSHA Occupational Chemical Database
https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html

@

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values

200




2022/11/14, 12/8

2- -1, 3- CAS 126-99-8

C O

1 ppm

1) National Toxicology Program. NTP Toxicology and
Carcinogenesis Studies of Chloroprene (CAS No. 126-99-8) in
F344/N Rats and B6C3F1 Mice (Inhalation Studies). Natl
Toxicol Program Tech Rep Ser. 1998 Sep;467:1-379.

2) Marsh GM, Youk AO, Buchanich JM, Cunningham M, Esmen NA,
Hall TA, Phillips ML. Mortality patterns among industrial
workers exposed to chloroprene and other substances. II.
Mortality in relation to exposure. Chem Biol Interact. 2007 Mar
20;166(1-3):301-16.

3) Allen BC, Van Landingham C, Yang Y, Youk AO, Marsh GM,
Esmen N, Gentry PR, Clewell HJ 3rd, Himmelstein MW. A
constrained maximum likelihood approach to evaluate the
impact of dose metric on cancer risk assessment: application to
B-chloroprene. Regul Toxicol Pharmacol. 2014 Oct;70(1):203-
13.

0, 12.8, 32, 80 ppm

2007 5000 60
5.23 ppm
PBK
12.8 ppm LOAEL ppm
(|
(|
(|
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2- -1, 3-

CAS 126-99-8
155
2006 2009
18 21
3 3
3 2
3 3
2 2
2A-2B 2
GHS
1B
1B 2
1A 2
1 1
1
1
2
TLV-TWA [1 ppm (3.6 mg/m?®) (2017)
aaelly TLV-STEL |-
MAK
DFG
Peak lim -
3
OSHA TWA 25 ppm (90 mg/m*)
STEL -
( NIOSH TWA - 5
STEL C 1 ppm (C3.6 mg/m~)
UK WEL LS
STEL -
EU IOEL UL
STEL -

ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)

64 (5) 253-285 (2022) 2022

List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418

OSHA Occupational Chemical Database
https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values

202




2022/12/28

N,N- CAS 127-19-5

O

5 ppm

1 Malley LA, Slone Jr TW, Makovec GT, Elliott GS, Kennedy Jr GL:
Chronic toxicity/oncogenicity of dimethylacetamide in rats and
mice following inhalation exposure. Fundam Appl Toxicol 28: 80—
93 (1995)

2 Spies GJ, Rhyne RH, Evans RA, Wetzel KE, Ragland DT, Turney
HG, Leet TI, Oglesby JL :Monitoring acrylic fiber workers for liver
toxicity and exposure to dimethylacetamide. 2. Serum clinical
chemistry results of dimethylacetamide exposed workers. J Occup
Environ Med 37: 1102-1107 (1995)

Crl:CD-BR Crl:CD-1(ICR)BR 24 18
N,N- 0 25 100 350 ppm ©6
/ 5 / 100 ppm
350 ppm
/
100 ppm /
1.9 ppm ppm
12 6.7 ppm
2
NOAEL 25 ppm
S5ppm
(|
(|
(|

2009
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1. N,N-
2. |CAS 127-19-5
284
2006 2008 2013 2018 2021
18 20 25 30 &
5 - -
5 - -
3 - - 3
3 - -
2B 2B - - 2
GHS - -
2 1B 1B
1B 1B - - 1B
1
3 3 - - 3
1 1 '
2
TLV-TWA 10 ppm (36 mg/m®) (1963
e ppm ( g/m) ( )
TLV-STEL -
10 ppm 36 mg/m® (1990
OEG MAK 5 ppm (18 mg/m?) (2017)
Peak lim (2) 2002
TWA 10 ppm (35 mg/m?®
OSHA ppm ( g )
( ) STEL -
TWA 10 ppm (35 mg/m?®
NIOSH ppm ( 9 )
STEL -
TWA 10 ppm 36 mg/m°
UK WEL PP 9 3
STEL 20 ppm 72 mg/m Skin
TWA 10 ppm (36 mg/m?) (2000
U el ppm ( g 3) ( )
STEL 20 ppm (72 mg/m?) (2000)
ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
64 (5) 253-285 (2022) 2022
List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf The
MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418 |
OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569
CDC - NIOSH Pocket Guide to Chemical Hazards: https://www.cdc.gov/niosh/npg/npgd0006.html
® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf
EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-
exposure-limit-values
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CAS 128-37-0

BHT

10 mg/m3

M. McFarlane, S.C. Price, S. Cottrell, P. et al. (1997): Hepatic
and associated response of rats to pregnancy, lactation and
simultaneous treatment with butylated hydroxytoluene. Food
and Chemical Toxicology 35(8): 753-767.

7 50 2,6-t- -p-
BHT 0, 25, 100, 500mg/kg/day
BHT 22 21 7
22 G-6-Pase, Total
glutathione, GST, CYP, Benzphetamine N-demethylase,
Ethoxyresorufin O-deethylase (EROD), Epoxide hydrolase
EROD 7 25mg/kg/day
EROD 25mg/kg/day LOAEL
10mg/m3

i
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1. 2,6-t- -p- BHT
2. lcAas 128-37-0
3. 262
2006 2013
18 25
4
3
4. |GHS 28 28
1
2
1 1
2 2
TLV-TWA 2 mg/m? (IFV) (2001)
ACGIH
TLV-STEL -
MAK 10 mg/m® (2011)
DFG -
Peak lim (4)(2011)
TWA
5. OSHA
STEL -
( TWA 10 mg/m®
NIOSH
STEL -
TWA
UK WEL
STEL -
TWA
EU IOEL
STEL -
ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022) ACGIH TLV
® and BEIs® with 9th edition documentation (2021)
64 (5) 253-285 (2022) 2022
List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf The MAK-
Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569
6.

CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in implementation of
Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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2022/12/8

CAS 137-26-8

-

0.2 mg/m?3

1) Maita K, Tsuda S, Shirasu Y. Chronic toxicity studies with
thiram in Wistar rats and beagle dogs. Fundam ApplToxicol
1991; 16: 667—-686.

( 4 / ) 0 0.4 4 40mg/kg / (
1 98.7%) 104 4mg/kg
4mg/kg
4mg/kg
40mg/kg
2 3 ( ) 1 2

Wistar ( 64 / ) 0 3 30 300 ppm ( 0 0.1
1.2 11.6 mg/kg / 0 0.1 1.4 13.8 mg/kg /)

( :98.7 %) 104 300ppm

300ppm

0.4mg/kg /  NOAEL
0.2mg/m3
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2. |CAS 137-26-8
3. 372
2006 2011
18 23
4 4
2
3
2B 2A
GHS
4.
1 1A
1B 1B
2 2
1
1
2 2
TLV-TWA [0.005 ppm(0.05 mg/m? (IFV) (2014)
ACGIH
TLV-STEL
0.1 mg/m?® (2008 ) ( 1)
MAK 1 mg/m>(l) (2006
DEG ' g/m’(1) (2006)
Peak lim (2)(2006)
TWA 5 ppm
5. OSHA PP
( STEL -
TWA 5 ppm
NIOSH PP
STEL -
TWA
UK WEL
STEL -
TWA
EU IOEL
STEL -
ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
64 (5) 253-285 (2022) 2022
List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
OSHA Occupational Chemical Database
6. https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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2023/1/12

CAS 140-88-5

C O

2 ppm

1) Blaszkewicz M, Hey K, Kiesswetter E, Kleinbeck S,
Schaper M, van Thriel C (2010) Composite project:
Measuring irritative and inconvenience causing effects.
DGUV (German Social Accident Insurance ),
http://www.dguv.de/ifa/forschung/projektverzeichnis/fff

p_0326.jsp
9 10 25.2 224
0 2.5 5ppm
0O 5 ppm ( 2.5 ppm) 0 10ppm
( ppm) 4 5
/
(
LOAEL ppm NOAEL 2.5 ppm
2ppm

0
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2. |CAS 140-88-5
3. 3
2006 2015 2020
18 27 2
3 3 3
1C 2 2
1 2A 2A
4. [GHS
1 1 1A
2
2 2
1 3 1 3 3
1 1 1
TLV-TWA 5 ppm (21 mg/m?) (1981
ARl ppm ( g )3( )
TLV-STEL 15 ppm (61 mg/m~) (1990)
orG MAK 2 ppm (8.31 mg/m°) (2015)
Peak lim (2)(2000)
TWA 25 ppm (100 mg/m?
5. G ppm ( g/m°)
STEL -
( TWA
NIOSH
STEL -
TWA
UK WEL
STEL -
TWA 5 ppm (21 mg/m?) (2009
U (6L ppm ( g )3( )
STEL 10 ppm (42 mg/m~) (2009)
ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022) ACGIH
TLV® and BEIs® with 9th edition documentation (2021)
64 (5) 253-285 (2022) 2022
List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf The MAK-
Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6 OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/npgd0006.html

® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in implementation
of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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2022/12/8

2- CAS 149-57-5

O

5 mg/m3

1) Pennanen, S., Tuovinen, K., Huuskonen, H., Komulainen, H:
The developmental toxicity 2-ethylhexanoic acid in Wistar
rats. Fund. Appl. Toxicol., 19(4):505-511 (1992)

2) Hendrickx AG; Peterson PE; Tyl RW; et al: Assessment of the
developmental toxicity of 2-ethylhexanoic acid in rats and
rabbits. Fund Appl Toxicol 20(2):199-209 (1993).

Wistar 100 300
600mg/kg/
100 mg/kg/
F344 100 250 500 1000 mg/kg/
NOAEL 100 mg/kg/
2-
100
mg/kg/
NOAEL 100 mg/kg/
5mg/m3
—
1
— OEL
1
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1. 2-
2. |CAS 149-57-5
3. 69
2006 2008
18 20
5
4 4
1A-1C 1
4. |GHS = 2
1B 1B
2
TLV-TWA 3
e 5 mg/m?® (IFV)(2002)
TLV-STEL -
MAK -
DFG -
Peak lim -
TWA -
5. OSHA
STEL -
TWA -
( NIOSH
STEL -
TWA -
UK WEL
STEL
TWA -
EU IOEL
STEL -
ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
64 (5) 253-285 (2022) 2022
List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6 OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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2022/12/27

302-01-2

CAS 7803-57-8

O

0.01 ppm

1) Altman D, Adelman B. Measurements on the equilibrium
between hydrazine and water in the vapor phase. J Am
Chem Soc 1952; 74: 3742-37

2) Vernot EH, et al. Long-term inhalation toxicity of
hydrazine. Fund Appl Toxicol 1985; 5: 1050-1064

3) Morris J, et al. Occupational exposure to hydrazine and
subsequent risk of cancer. OEM 1995; 52: 43-45.

4) Nomiyama T, et al. A cross-sectional observation of the
effects of hydrazine hydrate on worker's health. JOH
1998; 40: 177-185

1 1
1
99.8% 0, 0.05, 0.25,1.0,50ppm 1 6
5 1 18 1 ppm
0.25
ppm 2)
700 20
3
5
0.0109 (ND  0.2) ppm 2.8ppm
4
0.01 ppm
-
-
-
50 (2015) SMR

Ritz et al. (2006)
(2016) IARC(2018) Group 2A
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1.
2. |CAS 302-01-2
3. 459
2006 2016
18 28
3 3
2
3 3
1A-1C 1
1 1
4. |GHS
1
2 2
2 1B
2 2
1 3 1( )
3 ( )
1 1(
)
TLV-TWA |0.01 ppm(0.013 mg/m?)(1995)
ACGIH
TLV-STEL |-
0.1 ppm(0.13 0.21 mg/m®)(1998)
MAK -
DFG .
Peak lim -
TWA 1 ppm(1.3 mg/m®
5. OSHA ppm(1.3 mg/m’)
STEL -
) TWA -
NIOSH S
STEL C 0.03 ppm(C 0.04 mg/m~)
TWA -
UK WEL
STEL
TWA -
EU IOEL
STEL -
ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
A H ® and BEIs® with 9th edition documentation (2021)
64 (5) 253-285 (2022) 2022
List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569
6. CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/npgd0006.html
® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf
EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related
to chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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2022/12/28

6-  -4- ) CAS 333-41-5

0.01 mg/m3

1) Terrill J: Twenty-one (21)-day repeated exposure inhalation
toxicity in rat: nose-only exposure. MRID No. 40815002. In:
Diazinon: Toxicology Chapter for Registration Eligibility

Decision (RED), pp. 9, 21: Guideline No. 82- 4: 21-Day
Inhalation Toxicity - Rats.

0O 0.1 1.0 10 100 mg/m?3 3
(AChE)
AChE 0.1 mg/m?3 82% 1 mg/m?3 47%
55% 10 mg/m3 9% 7%  AChE 1

mg/m3 87% 85% 1)

AChE LOAEL 0.1 mg/m?3

0.01mg/m3

(I
(I
.
US-EPA(1999) OEL
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1. ( )
2. |CAS 333-41-5
3. 343
2006 2016 2020
18 28 2
4
4 4 4
4. |GHS
1 1 1
1B 2
2 1B
2 1( ) 1
1 1
5 C )
2(
)
TLV-TWA 0.01 mg/m?® (IFV) (2003)
ACGIH
TLV-STEL -
0.1 mg/m® () (1989)
MAK 0.1 mg/m3®1 (1995)
DFG .
Peak lim (2)(2002)
TWA
5. OSHA
STEL -
( TWA 0.1 mg/m?®
NIOSH
STEL -
TWA
UK WEL
STEL -
TWA
EU IOEL
STEL -
ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
64 (5) 253-285 (2022) 2022
List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf The
MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6 OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569
) CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/npgd0006.html
UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf
EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related
to chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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2022/12/27

1,3- CAS 542-75-6

O

1 ppm

1) Lomax LG, Stott WT, Johnson KA, Calhoun LL, Yano BL, Quast
JF. The chronic toxicity and oncogenicity of inhaled technical-
grade 1,3-dichloropropene in rats and mice. Fundam Appl
Toxicol. 1989 Apr;12(3):418-31.

2) U.S.National Toxicology Program: Toxicology and
Carcinogenesis of Telone R in F344/N Rats and B6C3FlI
Mice(Gavage Studies . Technical Report N0.269 NTP,
Research Triangle Park, NC(1985)

F344 B6C3F1 1,3- 92
0,5, 20, 60 ppm 6 / 5/ 2
/ 60ppm
F344/N 52 B6C3F1 50 1,3-
89% 0,25,50 mg/kg/day 0, 50,
100 mg/kg/day 3

50 mg/kg/day

NOAEL 20ppm

lppm
(|
(|
(|
1 cis- and trans- 1,3-dichloropropene 92.1%
1,2-dichloropropane 0.7% hexanes and hexadienes
2 cis-and trans-1,3-dichloropropene:89

1,2-dichloropropane: 2.6% trichloropropene isomer: 1.5%
epichlorohydrin:1.0%
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1. 1,3-
2. |CAS 542-75-6
3. 256
2006 2010
18 22
3 3
3 3
3 3
2 2
4. |GHS 2A 2A
1 1
2
2 2
2 1
2
TLV-TWA 1 ppm (4.5 mg/m®) (2004)
ACGIH
TLV-STEL -
MAK
DFG
Peak lim -
TWA
5. OSHA
( STEL -
TWA 1 ppm (5 mg/m®)
NIOSH
STEL -
TWA
UK WEL
STEL -
TWA
EU IOEL
STEL -
ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices
(2022) ACGIH TLV® and BEIs® with 9th edition documentation (2021)
64 (5) 253-285 (2022) 2022
List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6 OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards: https://www.cdc.gov/niosh/npg/npgd0006.html

(® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks
related to chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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2023/1/26

2,3-

-1- CAS 556-52-5

1) U.S. National Toxicology Program: Toxicology and
Carcinogenesis Studies of Glycidol (CAS No0.556-52-5) in
F344/N and B6C3F1 Mice (Gavage Studies). NTP Technical
Report No. 374. DHHS(NIH) Pub. No. 90-2829. NTP,
National Institutes of Health, Research Triangle Park, NC

(1990).
2)
US-NTP
F344 50 0 37.5 75 mg/kg 5 2
37.5mg/kg
37.5mg/kg
B6C3F1 50 O 25 50mg/kg 5 2
50
mg/kg
50 mg/kg
50 mg/kg
In vivo mutagenicity tests
Wistar
B6C3HF1 in vitro mutagenicity
tests
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2,3- -1-

CAS 556-52-5
90
2006 2009
18 21
3 3
2 2
2A 2A
GHS
2 2
1B 1B
2 2
1 1
2 2

ACGIH  TLV-TWA 12 ppm (6.1 mg/m") (1996)

TLV-STEL |-
MAK
DFG
Peak lim -
3
OSHA TWA 50 ppm (150 mg/m>)
STEL -
3
NIOSH TWA 25 ppm (75 mg/m”)
STEL -
UK WEL UL
STEL -
EU IOEL UL
STEL -

ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)

64 (5) 253-285 (2022) 2022

List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418

OSHA Occupational Chemical Database
https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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2022/12/28

1,4- -2- CAS 764-41-0

1) Mullin LS, Kennedy GL Jr, Wood CK. Nasal tumors in rats
following long-term inhalation exposure to 1,4-
dichlorobutene-2 DCB . Drug Chem Toxicol 2000; 23:

403-17.
SD 0 160 0.1 150 0.3 150 1 ppm
128 6 / 5/ 19
0.1 ppm 7.6 p 0.05
12 1 ppm 19
0.3 ppm 17 0.1 ppm 1 ppm
88.8
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1. 1,4~ -2-
2. |CAS 764-41-0
3. 252
2006 2010
18 22
1 1
1A-1C 1
1 1
4. |GHS
1B 2
1B 1B
2
1 1
3 3
1 1
Al JTLV-TWA 0.005 ppm (0.025 mg/m?) (1993)
TLV-STEL -
0.002 ppm (2015)
DFG MAK =
Peak lim -
TWA
5. OSHA
STEL -
( NIOSH TWA
STEL -
UK WEL TWA
STEL -
EU IOEL TWA
STEL -
ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices
(2022) ACGIH TLV® and BEIs® with 9th edition documentation (2021)
64 (5) 253-285 (2022) 2022
List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6 OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/npgd0006.html

®

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks
related to chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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2022/11/14, 12/8

CAS 1300-73-8

CO

0.5 ppm

1) TREON JF, SIGMON HE, WRIGHT H, HEYROTH FF, KITZMILLER
KV. The toxic properties of xylidine and monomethylaniline; 11
The comparative toxicity of xylidine (C6H3[CH3]2NH2) and
monomethylaniline (C6H5N[H]CH3) inhaled as vapor in air by
animals. Arch Ind Hyg Occup Med. 1950 May;1(5):506-24.

2) McLean S, Starmer GA, Thomas J. Methaemoglobin formation
by aromatic amines. J Pharm Pharmacol. 1969 Jul;21(7):441-
50.

2,4- ASppm 1 7 5
44
17.4ppm 2,4-
7.8 ppm 125 7 92
NOAEL 7.8ppm
0.5ppm
(I
(I
(|
2,4-
LOAELG6ppm Wistar
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CAS 1300-73-8
135
2006
18
2
GHS 2A-2B
2
2
3
2
ACGIH TLV-TWA [0.5 ppm (IFV) (2.48 mg/m3 (IFV)) (2002)
TLV-STEL |-
MAK
DFG .
Peak lim -
TWA 5 ppm (25 mg/m3
OSHA ppm ( g/m3)
( STEL -
TWA 2 ppm (10 mg/m3
NIOSH ppm ( g )
STEL -
TWA
UK WEL
STEL
TWA
EU IOEL
STEL -

ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)

64 (5) 253-285 (2022) 2022

List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418

OSHA Occupational Chemical Database
https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in

implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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2023/1/12

( ) ( ) CAS 1303-96-4
0.1 mg /m3
0.75 mg /m3

1) Cain WS, Jalowayski AA, Kleinman M, Lee N-S, Lee B-R, Ahn B-H,
Magruder K, Schmidt R, Hillen BK, Warren CB, Culver BD (2004)
Sensory and irritating reactions to mineral dusts: sodium borate,
calcium oxide, and calcium sulfate. J Occup Environ Hyg 1:222—

236

2) Garabrant DH Bernstein L Peters JM et .: Respiratory effects of
borax dust. Br J Ind Med 42: 831-837 (1985)

24
629

4mg/m3
1.1mg/m3
0.12mg /m3 )

10 mg/m3 (1.5 mg /m?3)20
5mg/m?2 (0.75 mg /m3)

NOAEL 1.1mg/m?3

( )
1mg/m3 0.11mg /m3
6.6mg/m?3
0.75mg /m3
.
.
.
0.1mg /m?3
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1. ( ) ( )
2. |CAS 1303-96-4
3. 544
2006 2017
18 29
5
2 2
2A-2B 2
4. |GHS
2 1B
1 1
3
1
2
ACGIH TLV-TWA 2 mg/m3 (inhalable particlate mass) (2005)
TLV-STEL 6 mg/m?® (inhalable particulate mass)(2005)
I MAK 0.75 mg/m°® (as boron) 1 (2010)
Peak lim 1(1) (2010)
5. OSHA TWA
STEL -
3
( Nlosh  TWA 5 mg/m
STEL -
UK WEL TWA
STEL -
EU IOEL TWA
STEL -
ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices
(2022) ACGIH TLV® and BEIs® with 9th edition documentation (2021)
64 (5) 253-285 (2022) 2022
List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569
6.

CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html

®

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks
related to chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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2022/12/8

CAS 1333-86-4

(D

0.3 mg/m3

1) Harber P; Muranko H; Solis S; et al.: Effect of carbon black
exposure on respiratory function and symptoms. J Occup
Environ Med 45(2):144-55 (2003).

2) Gardiner K; van Tongeren M; Harrington M: Respiratory
health effects from exposure to carbon black: results of the
phase 2 and 3 cross sectional studies in the European carbon
black manufacturing industry. Occup Environ Med 58(8):496-
503 (2001).

22 1755
inhalable dust  137.9 mg-year/m3 40
3.44 mg/m3 5% 9

45.9mg-year/m3 1.1mg/m3  respirable dust
12.5mg-year/m3 0.3mg/m?3

-
2 n=2324) 3 n=1994
inhalable dust) 0.77 mg/m3 (0.07-7.41) 0.57
mg/m?2 (0.11-3.26) 263.2 mg
/m?3 (0.60-3433.4) 245.9mg /m3 (0.98-3506.1)

FEV1 FEF25%-75% FEV1/FVC

3.44 mg/m3
NOAEL 3mg/m?3
.
.
.
inhalable
respirable figure 12.5mg-
year/m3 0.3mg/m3
0.3 mg/m3

227




=

2. |CAS 1333-86-4
3. 130
2006 2009 2015
18 21 27
4. |GHS
2 2 2
1 1 1
ACGIH TLV-TWA 3 mg/m3 (Inhalable particulate matter) (2011)
TLV-STEL -
1 mg/m? 4 mg/m? 1981)
MAK -
DFG ,
Peak lim -
TWA 3.5 mg/m®
5. OSHA g
STEL -
( TWA 3.5 mg/m®
NIOSH g
STEL -
TWA
UK WEL
STEL
TWA -
EU IOEL
STEL -
ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
64 (5) 253-285 (2022) 2022
List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6 OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in

implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to

chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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2022/12/28

( _t-i;'tr_BE) CAS 1634-04-4
50 ppm

1) Johanson G; Nihien A; Lof A:Toxicokinetlcs and acute efFects of MTBE
and ETBE in male volunteers. Toxicol Lett; 82/83: 713-718(1995)

2) Nihlén A, Walinder R, Lof A, Johanson G (1998) Experimental exposure
to methyl tertiary-butyl ether. Il. Acute effects in humans. Toxicol Appl
Pharmacol 148: 281-287

3) Daughtrey WC; Gill MC; Pritts IM; wt al: Neurotoxicological evaluation of
MTBE in rats. J Appl Toxicol 17 (Suppl 1): S57-S64 (1997)

4) Biles RW; Schroeder RE; Holdsworth CE; Methyl tertiary butyl ether
inhalation in rats: a singie generation reproduction study. Toxicol ind
Health 3(4):519-534(1987)

4) Lington AW, Dodd DE, Ridlon SA, Douglas JF, Kneiss JJ, Andrews LS
(1997) Evaluation of 13-week inhalation toxicity study on methyl t-butyl
ether (MTBE) in Fischer 344 rats. J Appl Toxicol 17, Suppl 1: 37-44

6) Bird MG, Burleigh-Flayer HD, Chun JS, Douglas JF, Kneiss JJ, Andrews LS
(1997) Oncogenicity studies of inhaled methyl tertiary-butyl ether (MTBE)
in DC-1 mice and F-344 rats. J Appl Toxicol 17, Suppl 1: 45-55

10 5 25 50ppm MTBE
50 ppm 1 2 F344
20
15 6 5 13 800 4000 8000ppm
NOAEL 800 ppm 3 SD 15 30
O 300 1300 3400ppm 6
5 12 Fo 300 3400 ppm 4)
F344 10 800 4000
8000ppm 6 5 13 800 ppm
5) CD-1 F344
50 O 400 3000 8000ppm 6 5
18 24 NOEL 400
ppm
NOAEL 400ppm
50ppm
(|
(|
(|
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-tert- ( MTBE)

CAS 1634-04-4
580
2006 2017
18 29
5
2 2
GHS 2B 2B
2
3 3
1
TLV-TWA |50 ppm (180 mg/m?) (2002)
aoelly TLV-STEL |-
DFG MAK 50 ppm(180 mg/m?)(2000)
Peak lim (1.5)(2000)
OSHA s
STEL -
( NIOSH s
STEL -
UK WEL s
STEL -
EU 10EL TWA 50 ppm (183.5 mg/m°) (2009)
STEL 100 ppm (367 mg/m®) (2009)

ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)

64 (5) 253-285 (2022) 2022

List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418

OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards: https://www.cdc.gov/niosh/npg/npgd0006.html

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-
exposure-limit-values
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- 25 CAS 2426-08-6
1) 2.3
0438 2005
0, 5, 15,45 ppm - =2,3-
(BGE) 6 5 2 104 50
5ppm 15ppm
1
1
(I
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1. - =2,3-
2. |CAS 2426-08-6
3. 435
2006 2016 2021
18 28 3
5 -
3 3 -
4 3 -
2 2 -
2A-2B 2B -
4. [GHS -
1 -
2 2 -
2 1B 1B
2 -
3 3¢( ) -
1
1 ( ) )
2( ()
TLV-TWA 3 ppm (16 mg/m®) (2014
AT ppm ( g/m°) ( )
TLV-STEL -
0.25 ppm (1.33 mg/m?) (2016)
MAK
DFG
Peak lim -
TWA 50 ppm (270 mg/m?
5 GBS ppm ( g/m°)
STEL -
( TWA -
NIOSH S
STEL C 5.6 ppm (30 mg/m~)
TWA
UK WEL
STEL -
TWA
EU IOEL
STEL -

ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)

64 (5) 253-285 (2022) 2022

List of MAK and BAT Values 2022 https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418

OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/npgd0006.html

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in implementation of Council Directive
98/24/EC on the protection of the health and safety of workers from the risks related to chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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CAS

4170-30-3

@

0.3ppm

1) Sim, V.M.; Pattie, R.E.: Effect of Possible Smog Irritants on
Human Subjects. JAMA 165:1908-1957 (1957).

12 12 mg/m3(4.1 ppm) 10 15

30 ( )
LOAEL 4.1ppm
0.3ppm
(]
(]
(]
F 50
0O 3 6 12ppm 6 104 ppm
2001
GHS 2015
2020

233




1. 2-
2. |CAS 4170-30-3
3. 488
2006 2008 2021
18 20 3
2 3 2
1 1 1
2 1B
4. |GHS 2A 1 1
1 1
1B 1B 1B
2 1B
3 3 1
1
TLV-TWA -
ACGIH 3
TLV-STEL C 0.3 ppm (0.86 mg/m®) (1998)
MAK
DFG
Peak lim -
TWA 2 ppm (6 mg/m®
5. OSHA ppm (6 mg/m")
( STEL -
TWA 2 ppm (6 mg/m®
NIOSH ppm ( g9/m")
STEL -
TWA
UK WEL
STEL -
TWA
EU IOEL
STEL -
ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022) ACGIH
TLV® and BEIs® with 9th edition documentation (2021)
64 (5) 253-285 (2022) 2022
List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf The MAK-
Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6 OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569
CDC - NIOSH Pocket Guide to Chemical Hazards: https://www.cdc.gov/niosh/npg/npgd0006.html
(® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits

https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in implementation
of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to chemical agents at
work

https:
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CAS 7440-02-0

O

mg/m3

1) Pott F, Ziem U, Reifler FJ, Huth F, Mohr U. Carcinogenicity studies
on fibres, metal compounds and some other dusts in rats. Exp
Pathol 1987; 32: 129-52

2) Curstedt, T.; Casarett-Bruce, M.; Camner, P.:Changes in
Glycerophosphatides and Their Ether Analogs in Lung Lavage of
Rabbits Exposed to Nickel Dust. Exp. Mol. Pathol. 41(1):226-34
(1984).

3) Report of the International Committee on Nickel Carcinogenesis in
Man. Scand J Work Environ Health. 1990 Feb;16(1 Spec N0):1-82.
doi: 10.5271/sjweh.1813. PMID: 2185539.

4) Egedahl R, Carpenter M, Lundell D.Mortality experience among
employees at a hydromentallurgical nickel refinera and fertiliser
complex in Fort Saskatchewan, Alberta (1954-95). Occup Environ
Med 2001: 58: 711-5.

1 0.9mg/ 10

0.3mg/ 20 2.5 32

8 39 10 1
0.13mg/m3 4 8
2)
813 1mg/ms3
718
4
NOAEL 1mg/ms3

1mg/ms3

1

1

(|
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2. |CAS 7440-02-0
3. 418
2006 2008 2009
18 20 21
4. |GHS
1 1 1
2 2 2
1B
1 1 1
1 1 1
TLV-TWA 1.5 mg/m® (1) (1998
SEEI g/m= (1) ( )
TLV-STEL -
1 mg/m?® (1967)
MAK
DFG
Peak lim -
TWA 1 mg/m®
5. OSHA 9
( STEL -
TWA 0.015 mg/m3 Carcinogen
NIOSH
STEL -
TWA
UK WEL
STEL -
TWA
EU IOEL
STEL -
ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
64 (5) 253-285 (2022) 2022
List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6 OSHA Occupational Chemical Database

https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html

(® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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2022/12/28

CAS 7440-28-0

O

0.02 mg/m3

1) Brockhaus A; Dolgner R; Ewers U; et al.: Intake and health
effects of thallium among a population living in the vicinity of a
cement plant emitting thallium containing dust. Int Arch Occup
Environ Health 48:375—-389 (1981).

2) Marcus RL: Investigation of a working population Exposed to
thallium. J Soc Occup Med 35:4-9(1985)

3) Schaller KH; Manke G; Raithel HJ; et al.: Investigations of
thallium exposed workers in cement factories. Int Arch Occup
Environ Health 47:223—-231 (1980).

2 pg/L 2 20 ug/L 20 ug/L
10 ng/g 10 50 ng/g 50 ng/g
2
0.014 mg/m3 0.022 mg/m?3
1.3 pg/L 86 79
128 Mg/L
0.022 mg/m  NOAEL 0.02
mg/m?3
(|
(|
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2. |CAS 7440-28-0
3. 335
2006 2021
18 3
2
1
2
4. |GHS
1B
1A 1B
1
1
1
1
TLV-TWA |0.02 mg/m? (1) as Tl (2010)
ACGIH
TLV-STEL -
MAK
DFG
Peak lim -
TWA 0.1 mg/m?
5. OSHA
STEL -
( TWA 0.1 mg/m?
NIOSH
STEL -
TWA
UK WEL
STEL -
TWA
EU IOEL
STEL -
ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022) ACGIH
TLV® and BEIs® with 9th edition documentation (2021)
64 (5) 253-285 (2022) 2022
List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf The MAK-
Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569
6.

CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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CAS 7440-74-6

Asakura K, Satoh H, Chiba M, Okamoto M, Serizawa K, Nakano M,
Omae K. Oral toxicity of indium in rats: single and 28-day
repeated administration studies. J Occup Health.
2008;50(6):471-9

Asakura K, Satoh H, Chiba M, Okamoto M, Serizawa K, Nakano M,
Omae K. Genotoxicity studies of heavy metals: lead, bismuth,
indium, silver and antimony. J Occup Health. 2009;51(6):498-
512

Nakano M, Tanaka A, Hirata M, Ilwasawa S, Omae K. Pulmonary
effects in workers exposed to indium metal: A cross-sectional
study. J Occup Health. 2015;57(4):346-52

3
NOAEL 1000 mg/kg

11
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2. |CAS 7440-74-6
3. 58
2006 2016
18 28
5
GHS
4.
1
TLV-TWA |0.1 mg/m® (1969
ACGIH g/m- (1969)
TLV-STEL (-
MAK
DFG _
Peak lim -
TWA
5. OSHA
STEL -
( TWA 0.1 mg/m?
NIOSH
STEL -
TWA
UK WEL
STEL
TWA
EU IOEL
STEL -
ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
64 (5) 253-285 (2022) 2022
List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6. OSHA Occupational Chemical Database

https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in implementation of Council
Directive 98/24/EC on the protection of the health and safety of workers from the risks related to chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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CAS

7722-84-1

D

0.5

ppm

1) Ernstgard L, Sjogren B, Johanson G (2012) Acute effects of
exposure to vapors of hydrogen peroxide in humans. Toxicol Lett

212: 222-227.

2) RIIHIMAKI, Vesa, Antti TOPPILA, Paivi PIIRILA, et al. '‘Respiratory
Health in Aseptic Packaging with Hydrogen Peroxide: A Report of
Two Cases', Journal of Occupational Health, vol. 44/no. 6,

(2002), pp. 433-438.

3) Mastrangelo G, Zanibellato R, Fedeli U, Fadda E, Lange JH.
Exposure to hydrogen peroxide at TLV level does not induce lung
function changes: a longitudinal study. Int J Environ Health Res.

2005 Aug;15(4):313-7.

11 0, 0.5, 2.2ppm

2.2 ppm
NOAEL 0.5 ppm 1)
4 11mg/m?3 2
3mg/m3
43 31
4 0.15 0.48ppm
NOAEL 0O.5ppm
0.5ppm
[
[
1
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2. |CAS 7722-84-1
3. 126
2006 2013
18 25
4
3
1A-1C
4. |GHS 1 1
2
2
1
1 2
TLV-TWA |1 ppm (1.4 mg/m®) (1996
AR ppm ( g/m”) ( )
TLV-STEL |-
OEG MAK 0.5 ppm (0.71 mg/m?®) (2005)
Peak lim (1)(2000)
TWA 1 ppm (1.4 mg/m?®
5 SR ppm ( g/m”)
( STEL -
TWA 1 ppm (1.4 mg/m?®
NIOSH ppm € 9/m’)
STEL -
TWA
UK WEL
STEL -
TWA
EU IOEL
STEL -

ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022) ACGIH TLV® and BEIs® with 9th
edition documentation (2021)

64 (5) 253-285 (2022) 2022

List of MAK and BAT Values 2022 https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418

OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/npgd0006.html

®

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in implementation of Council Directive
98/24/EC on the protection of the health and safety of workers from the risks related to chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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2022/12/28

CAS

7726-95-6

O

0.2

ppm

1) Morabia A. Selleger C, Conne P, et al. Accidental Bromine
Exposure in an Urban Population: An Acute Epidemiological
Assessment. Int. J. Epidemiol. 17(1):148-152 (1988)

0.5ppm

0.2

0.2ppm

0
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CAS 7726-95-6
305
2006 2014
18 26
3
1 2
1 1
1 1
GHS
1 1
1 1

TLV-TWA |0.1 0.66 mg/m®)(1994
ACGIH ppm( mg/m”)( )

TLV-STEL |0.2 ppm(1.3 mg/m°®)(1994)

0.1 ppm(0.65 mg/m°®)(1964)

MAK -
DFG )
Peak lim -
TWA 0.1 ppm(0.7 mg/m?®
GEA ppm( g/m°)
STEL -
TWA 0.1 ppm(0.7 mg/m?®
NIOSH ppm( 9 )
STEL 0.3 ppm(2 mg/m?)
TWA
UK WEL
STEL
TWA 0.1(0.7)2006
EU IOEL
STEL -

ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022) ACGIH
® and BEIs® with 9th edition documentation (2021)

64 (5) 253-285 (2022) 2022

List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf The MAK-
Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418

OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards: https://www.cdc.gov/niosh/npg/npgd0006.html

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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CAS 7803-51-2
0.05 ppm
0.15 ppm

Misra UK, Bhargava SK, Nag D, Kidwai MM, Lal MM
(1988):0Occupational phosphine exposure in Indian workers.
Toxicol Lett 42: 257-263

1 20 30
11.1 (0.5-29 ) 22
0.17 0.28 ppm 1.5 2.11 ppm
0.65 0.98 ppm 15 3
31.8% 13.6%
0.65ppm
0.05 ppm
0.15ppm
(]
(]
1
2012
4 0O 4 ppm

245




CAS 7803-51-2

2L

617

2006 2019
18

GHS

TLV-TWA . ) 8
ACGIH 0.05 ppm (0.07 mg/m~) (2018)

TLV-STEL |C 0.15 ppm (0.21 mg/m°®)(2018)

0.3 ppm 0.42 mg/m® (1998

MAK . . 2
DFEG 0.1 ppm (0.14 mg/m~) (1958)

Peak lim (1)(2000)

TWA . . 8
OSHA 0.3 ppm (0.4 mg/m~)

STEL -

( ) TWA 0.3 ppm (0.4 mg/m°)

NIOSH 3
STEL 1 ppm (1 mg/m®)

TWA . . 8
UK WEL 0.1 ppm (0.14 mg/m~)

STEL 0.2 ppm (0.28 mg/m®)

TWA . . 3
EU IOEL 0.1 ppm (0.14 mg/m°) (2006)

STEL 0.2 ppm (0.28 mg/m°) (2006)

ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)

64 (5) 253-285 (2022) 2022

List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418

OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html

® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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CAS 10024-97-2

O

100 ppm

1) Holson RR, Bates HK, LaBorde JB, Hansen DK: Behavioral
teratology and dominant lethal evaluation of nitrous oxide
exposure in rats. Neurotoxicol Teratol 17: 583-592 (1995)

2) Pope WDB, Halsey MJ, Lansdown ABG, Simmonds A, Bateman
PE: Fetotoxicity in rats following chronic exposure to
halothane, nitrous oxide, or methoxyflurane. Anesthesiology
48: 11-16(1978)

SD 12 O 1,000 5,000
10,000 ppm 6 / 9
1
SD 7 10 0 10,000
100,000 500,000ppm 8 / 21
100,000 ppm 500,000ppm
2
NOAEL 10,000ppm
100ppm
(|
(|
(|
OEL
NOAEL 25ppm 50ppm
sub-clinical
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1. ( )
2. |CAS 10024-97-2
3. 53
2006 2019
18
4. |GHS
1A 1A
3 3
1 1
TLV-TWA 3
ACGIH 50 ppm (90 mg/m~) 1996
TLV-STEL -
DEG MAK 100 ppm (180 mg/m?) (1993)
Peak lim (2) 2001
TWA
5. OSHA
STEL -
TWA 25 46 mg/m°®
( NIOSH ppm (46 mg/m°)
STEL -
TWA
UK WEL
STEL -
TWA
EU IOEL
STEL -
ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
64 (5) 253-285 (2022) 2022
List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6 OSHA Occupational Chemical Database

https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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2022/11/14, 12/8

S- e CAS 16219-75-3
2 ppm
4 ppm

1) Ballantyne B, Norris JC, Dodd DE, Klonne DR, Losco PE, Neptun
DA, Price SC, Grasso P. Short-term and subchronic repeated
exposure studies with 5-ethylidene-2-norbornene vapor in the
rat. J Appl Toxicol. 1997 Jul-Aug;17(4):197-210

2) Kinkead ER, Pozzani UC, Geary DL, Carpenter CP. The
mammalian toxicity of ethylidenenorbornene (5-
ethylidenebicyclo(2,2,1)hept-2-ene). Toxicol Appl Pharmacol.
1971 Oct;20(2):250-9.

14 5 ppm
150 ppm 25 ppm 150
ppm 13% 25%
6 30 5.6 ppm 2)
LOAEL
S5ppm
2 ppm 4 ppm

0
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5- -2-

CAS 16219-75-3
63
2006 2009 2014 2020
18 21 26 2
5
4 4 4 4
3 2
2B 2B 2B 2B
GHS
1B
2 2 2 2
1 1 1
2 3 3 3
3
2 2 2 2
1 1 1 1
TLV-TWA |2 ppm (10 mg/m®) (2014
ACGIH ppm ( g 3) ( )
TLV-STEL |4 ppm (20 mg/m?) (2014)
2 ppm (10 mg/m?®) 3¢ 2018)
MAK
DFG )
Peak lim -
TWA
OSHA
STEL -
( TWA
NIOSH 5
STEL C5 ppm (C25 mg/m>)
TWA
UK WEL
STEL -
TWA
EU IOEL
STEL -

ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)

64 (5) 253-285 (2022) 2022

List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety

https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418

OSHA Occupational Chemical Database
https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in

implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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2022/12/8

-1H-2- CAS 17804-35-2

1.0 mg/m3

1) Warheit DB, Kelly DP, Carakostas MC, Singer AW (1989): A
90-day inhalation toxicity study with benomyl in rats. Fundam
Appl Toxicol 12(2):333-345

20 CD 6 / 5 / 10 50 200 mg/m?3
90

NOAEL 10 mg/ms3 1.0 mg/m3 3.32

ppm

-

-

.

OEL
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1. - 1-  -n- -1H-2- ( )
2. |cAS 17804-35-2
3. 436
2006 2020
18 2
3
4. |GHS
1 1A
1B 1B
2
1B 1B
1
2 2
ACGIH TLV-TWA 1 mg/m? (Inhalable particulate matter) (2014)
TLV-STEL -
1 mg/m? (2018)
MAK -
DFG .
Peak lim -
5 osHa WA Total dust 15 mg/m® Respirable fraction 5 mg/m?>
) STEL -
( TWA -
NIOSH
STEL -
TWA -
UK WEL
STEL -
TWA -
EU IOEL
STEL -
ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
64 (5) 253-285 (2022) 2022
List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6 OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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CAS 19287-45-7

(D

0.01 ppm

Nomiyama T, Omae K, Ishizuka C et al. Evaluation of
pulmonary and testicular inhalation toxicity of diborane in rats.
Toxicol Appl Pharmacol 1996; 138: 77-83.

Wister 12 0, 0.96 0.11 ppm /
/ 1)
0.11 ppm BALF ( )
ALP
(phosphatidylglycerol+ sphingomyelin) SOD al-AT
BALF 0.11 ppm LOAEL

0.01ppm

(|

(|

(|
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—

2. lcAas 19287-45-7
3. 283
2006
18
1
1A-1C
4. |GHS !
1
1
3
ACGIH TLV-TWA 0.1 ppm (0.1 mg/m>) (1956)
TLV-STEL -
0.01 ppm (0.012 mg/m?) (1996 )
DFG MAK :
Peak lim -
TWA . . 3
5. OSHA 0.1 ppm (0.1 mg/m~)
STEL -
3
( NIOSH TWA 0.1 ppm (0.1 mg/m~)
STEL -
UK WEL TWA
STEL
EU IOEL TWA
STEL -
ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
64 (5) 253-285 (2022) 2022
List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6.

OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards: https://www.cdc.gov/niosh/npg/npgd0006.html

UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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