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1) Sarlo K, Clark ED, Ferguson ], Zeiss CR, Hatoum N. Induction of
type I hypersensitivity in guinea pigs after inhalation of phthalic
anhydride. J Allergy Clin Immunol. 1994 Oct;94(4):747-56.

2) Barker RD, van Tongeren MJ, Harris JM, Gardiner K, Venables KM,
Newman Taylor AJ. Risk factors for sensitisation and respiratory
symptoms among workers exposed to acid anhydrides: a cohort
study. Occup Environ Med. 1998 Oct;55(10):684-91.

3) Wernfors M, Nielsen ], Schutz A, Skerfving S. Phthalic anhydride-
induced occupational asthma. Int Arch Allergy Appl Immunol 1986;
79 (1): 77-82.
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Hartley-smooth-haired ffEILEYN 8 IEH513 2 DOJ I —T%2ZNTN 0.5
F(d 1.0 mg/m> OEKIFIVERSZAMC 3 B5R8/H. &t 5 BRIEKEUR, S5(C
16 ILOEINBIRD 2 DDTIN—TEZENTNIII-THBULEESR (WHIBEE) £
1213 5.0 mg/m?> OEK I IVEERS UAICBRRICIEKEU, UADBE R HFN
BEEPHRE (MMAD) (3 3.12-3.91uymT 90% ELRESTIL (RAME) RE&E
FETHolc. RIEDEENS 2 BRIE. TILTYNEKIFIEERCA (5
mg/m?) FEEKIFIEETILEYMBE7ILIZY (PA-GPSA) S UA

(2.0 mg/m?3) #(FEUE (FrLoSTAN) . ZOFER. 5 mg/m? (FERIAD
HOKIAIWEED UAFvL S TIIMIRE OIS RE AR EE RSNk
. PA-GPSA #&&4FvL > TlE. 0.5 mg/m3 J)L—TJD 1 L& 5 mg/m3
JI—=T0 4 ILTXIERBFLLEEL THFIRENE RN DIFHICEEIIL. 0.5mg/m3
(FEEECITIREAAEINLE 1 B 1mg/m3 (F<EBED 1 L& 5.0mg/m3 (3
BEEED 3 LN, MEBEFLEEL CTILFRAET SDICLB R BIRNERENNUE.
ELISA T(d IgG (& 0.5 mg/m’ BNSERER 5% RU. HERICEBGEEERT
oofz. PCA TAN (BB BREEVFTI17F > —RIGiHER) Tld. PA-GPSA (Xt
IREETA (IgAla) (CBEZEERASNTY. IgE HAF&HEINh-ofk, /KR
AP HMRETE. 5 mg/m’ (ECERHCEKIIINEBD UATF L > S%UIE 8 ILY
RTICABOH MENERREN (948 : 115 &, MIREFEE : 1 8) | IgG #t
WEMECREECEBHENR SN, HIMEOB LU 1gG (. MEREH KT
ACATF YL UTEREIDEERICEL. Iz PA-GPSA &5 CATF LY
SUILEIBYNIERBD SR RIIFRHSNRH D1 ).

HKIAIEE (PA) . EKILAVEE (MA)  EUKNIXUYRNEE (TMA) (CE<E
ENFEE 506 A(CHEEE. MIRERAEIR. BUERECRI I 2 EREZE U, K
ETUvHFZNE AA-HSA #5&4K (acid anhydride human serum albumin(-
conjugates):EEERKME METILIZY (FEEAE) ) BLU—RRBIRIRAMTL
WIS TITol. BEE/KYINAD (LB (LEAE (CAFEIN. L MIARITITR(EEEST

1




zEEELU. ZDFEER. 401 A (79%) OFEEHISIBIRZEL. 34 A

(8.8%) NEEE/KYEIRSVEZED(CHSH TRAEUEETEBEEDIF ISR ZE
L. 12 A (3.2%) HBAEEN. AA-HSA FEERIC U TEBICEE T IWITANR
&2 RUTE . BESRKYINADRBAEL. VEZE(CEREUMFIRZFAEIRD LUBLHEKYIADIE
CEBFDIELEL BEEL TL V. 2WEREEITREL. 3 FEHEDBE/KYINTEEE(C
ANEE. (HKE2EORIGEFREZRT —EULEEUIR NI, TMA OHHYE
BENTUVBITIBIEEL THORUIZECD. . BEEHKIIADRBAES JUMEZERSEIFIR
SERDERR(L, VEERRIDEINCA-TEINUZ. CORSMR(E. 40pug/m3ELS
IRTEOZEIEREEDESFE N TSN THole. BUEDY N —(CLZBRRE1LEF
Bonmhoiz2).

PILF RIS LU/ £ 3 ZARAREEF IR IR T ) EiiE 2 BHE T 3 4 DO TI5 CTHE
IKIAIEE(PA)IUAIC 2 mBLL EIFEENFHEE 118 ADS5. 28 A(24%)
(CEFECRAEIZEH. 13 A(11%)[CIEHEKESZX. 21 A (28%) ([CMHEHER
BN, 11 ADIHEDIS 3 AN KEEIRET PA BRI THOz. 2 ADIKERET
(F. FUADTFTENT IR WY - T2 A M —RER" (CLo TEEBRSN 2. IR B RIS
VWSERECEEENEKERE 25 ADS5 4 AISHFENRR[ES DBRRIRRIG
HESNIz, BXPHEICBILTIE. healthy worker effect”? (RN iholz, 1€
MHREZRSIRMESLDETHEE ORI TLD—ARIITHD., COTEEFTIHBRNTIE
R HEMECMEEEN LY FENTVBZEERU TV, 2 DOT > MBI 2/EE
ISR O RINNETIED. B PA ZEDIRSVEEEEIER(F 3-13 mg/m> T
HO. MOFEFEDIEET(E 0.3mg/m? KTz 3 ).

A EED, EEBROIN RS BAECLDITIRZFADSZE(CDWT LOEL Z 0.5
mg/m? EHIBL . RIESRAREEREREUR 0.002mg/m’ =/ \BRRE B A B
UTIRET 3.
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Z5|SRII RN DIRICBEIINENHD.
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wEEHA WHHAER)

{EFEE KIS
CASES 85-44-9
P ELES 1081
BnES EBEEREIRES 3-1344
AEHES 2006%E 201252 20145%E
B (PR 18ERE) (PRL244EE) (PRR266EE)
SMsEE (O) X534 X534 X534
SMsEE (BR) SDEETERL X5+ X534+
SMsEE (RA : H2R) TIEEXTRIS DEETERSS TIHEXTERIS
SMsEE (RA  &ZR) DEETERL DEATERV TIEEXTRGS
ST (RA : #E. ZXN) DERTERL |TERV DERTERL
KREREM/ R X532 X535+ X534+
GHSZ48 BRICK o S EEE 1/ BRI X531 X532A X4532A
IR 2R R 14 X531 X531A X531A
SRS X531 X531 X531
AIEHRZE R DEETERL DEATERN DEETERL
B X9+ DEATERV DEETERL
AoESE X532 DEATERV DEETERL
o - X _ . X532 (£531%) . |[EH3 (KIERIEE.
& Ediy =/ RiE ER
PHERNERSE (HEIRE) X933 (KUBRIEE) X433 (SEl) FREAMER)
WHEZNERSE (RIERE) X531 (MFREs) X531 (FIRER) X531 (MFREs)
RANVEENE DEETERL DETERN DEETERL
o ACGIH TLV-TWA [0.002 mg/mi (0.0003 ppm) (IFV) (2023)
i TLV-STEL |0.005 mg/m (0.0009 ppm) (IFV) (2023)
~ EXEm  HoeE |-
‘ N HEZ2S BASFSEE 2.0 mg/m (0.33 ppm) (1998)
HEZE (S (EERR MAK -
©) DFG .
{BEOBHE Peak Iim |-
TWA 12 mg/m (2 ppm)
@ OSHA STEL -
(O~D(FI=%E) 5 NIOSH TWA 6 mg/m (1 ppm)
STEL -
TWA 4 mg/m
UK WEL -
= STEL 12 mg/m (2 ppm)
TWA -
EU IOEL
9 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 FEEBEFHMS 64 (5) 253-285 (2022) FBREZOEIE (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
Ho A The MAK-Collection for Occupational Health and Safety
Jﬁi%mﬂ]ﬁ(%@”y https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
%(Lﬁﬁ UTC/LA\E"J @ OSHA Occupational Chemical Database
ﬁ%gﬂ%“@btl_ https://www.osha.gov/chemicaldata/569
KfﬁkCDUZ |\ (® 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) Salisbury S, Keenlyside R. Health Hazard Evaluation Report. US
Department of Commerce, National Institute for Occupational Safety
and Health (NIOSH), The Hazard Evaluations and Technical Assistance,
1981(HHE80-036-922).

2) Spiegl CJ, Scott JK, Steinhardt H, Leach L], Hodge HC (1956). Acute
inhalation toxicity of lithium hydride. AMA Arch Ind Health 14:468-470.

3) Stokinger HE (1981). Lithium, Li. In: Clayton GD, Clayton FE, eds.
Patty’s Industrial hygiene and toxicology Vol 2A. 3rd ed. New York:
John Wiley & Sons, pp1728-1740.
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DFIMEEMRIESHOFHEE 29 A (FEERE 23 A FEEER 6 A) 2R
EUTB N EEEAITEDFER . M UAICEEEINAEENEE G IR THRI I RLCEE
HZhof /KBS B F I LD EEDIESE 4 AOBASKERE (Y>> J0ER] @ 4.5-
7 B5R0) OfER(E. ##0A 0.64-2.46 mg/m? (UFIAELT 0.02-0.05
mg/m?3) THD. . pH (F 12.62 [Zofz, 7DS5 7 BERHEZEZLUR 1 ADEANEKER
(% 0.77 mg/m> (UFILELT0.02 mg/m3) Thol. iz, HE#E 46 A (3K
FERY 23 A IS 30.9 k. EIIVEEEAAR] 4.8 . BYESK 57.1% . FE(EERE
21 N : FIER 39.0 5% PHIVEEEEAR 8.6 £, MUESK 39.1%) (U TEMES
NEEZENRBDOSS. HIERAAICEDE. KEEEUFIABLUREE)FI LS EEHIEZE
([CIIEURHBE T ERERBOBRENSEN . £z, 23 BOEERFOVFU AL
FEET. EETRME (0.7mg/l) M EDEZRUE 2 #K(E, £EMEIE KB
{EpsSstfEEESE. 2.1 mg/l) BLURLYMEEBARL—4— (1.0 mg/l) OFF
EFIORATHD. ZOMDIRIKEIIRTEE FRMEU T THok 1).

Syh YUR (ENEN 10MIML) | BILEYS, UHF (FNEN3M) (BNENXfk-
MRIARBA) (CKZFTR(EUFIL% Smg/m3. £ 4 B5RE/H. 5 BREIRAFKEUAS
R, ZIRF0EEaTEDO—ENTEE. IROMNE. [EFIE R OSPHIRRIEE, s
ERRSNE 2).

Sy 84 It (R#i-MBIARBA) (C 5-55mg/m?> D/KZE(EUFI L% 4-7 BERGEE[D]
IRASCEUAER ., INTOEIERITRIBEIR KLpHPZ) HsRHsnsc 2) .

7.K§'=Eﬁ'ftu}'jh(c_(;<ﬂ§btjjﬁ.b% (FEUFHEELE(IERFHEIAE) (T3
A TIE. 0~0.025 mg LiH /m?® TREREZEEEBSHSNAEN DR, 0.025-0.10 mg
LiH/m3T(&, EOFIFIREDEDETHERDSNI, EIELCDEEERH (L HE(C
Hﬁﬂﬁéénk%(:(iﬁﬂﬁ%nito SHEEN 0.10-0.50 mg LiH/m3(3ES L. BESH

SPERIEEZNRHSNM SN, 0.50-1.0 mg LiH/m3TIEEULV\ SRR
/%Sltﬂﬁb‘%ib —ERDIEZE TIIIRRIEEERSHSNTZ, 1.0~5.0 mg LiH/m3TlEE
TOEENEELL. RERIBERELR 3).

Bl L&D, SORIEEEHRERDIERENS. BB RIESLVIEIRISF ExieRR
21Uz LOAEL & 5mg/m? LI, RIS E#EE LI 0.02 mg/m?® (UFD
LEUT) Z\BSREEEEELVTRET S, F80EELO(IERERDIEERNS.
%u,%&rﬁﬁﬁuu?%ﬁ%gtbr: LOAEL % 5mg/m? L¥IBFL. FERGHRSEZRE LR
0.04 mg/m? ('H-'ﬂxtb‘c) ERREEEEEE (RAHE) (LURETS.
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OLE1—XEREICHIIDF—sm X D= RICEHRN, BIUSRRRZZE(CHVWTKIEC
R, #s If{E’”*O)ﬁuj‘kﬂ”bf)_b[l@ﬁlﬁkuﬂEb‘%\gféﬁéh&)

OLEa- Yﬁkf‘aﬂkbb‘%i\: i S D(EEES FUA - IR ERFZEN RN, SEOIVR
7|'\'; 1\5 I\E%"TE(ZB%bfﬁbﬂ@iﬁﬁ%@ﬁb‘%\%"@@%k&) )
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(CLHD TR VRIEL - BEAFRICEDEDEZ X5 D, UIEh DT IKFRIEUF I, KEE
1%?_}9?\_ IKEEAEUFD LoKFIDICOWTE, CNZBLTeshDRIHBZ FTE I 2D HE =
EHIBRUE.
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1. UEZEH IKEAEUFO L
2. [CASES 1310-65-2
BLES
3. | nES —r— =
" LB AEREEES 1-712
- 2009FE
BEIED Do
(Frk215E)
=S (BO) DEETERL
=S (BR) DEETERV
2HSHE (RA : HX) DI
=HET (RA &R DEETERV
24BN (RA : HE. ZXH) X433
KREBREEMN /R X531
4. |GHS %8 AR(C I 2 EEE RGN/ BRRIRIE X4y1
IR R A E I DEETER
RIS RS DEETERL
e RIR M DEETER
FEHA DEETERL
AhES X531A
SEENRESE (EEIEEE) X551 (Ki#)
SEENESESE (RIERE DIETERL
BRANVEEN DEETER
TLV-TWA -
@ ACGIH
TLV-STEL -
® BAEZ% HDEE 1mg/mi(1995)
BEFE BAHSEE |-
MAK -
©) DFG .
Peak lim -
5 Bk I ERFMEOH @ osna WA -
|E(O~QRESE) STEL -
TWA -
® NIOSH
STEL -
TWA -
® UK WEL z
STEL 1img/m
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)
Q) FEEFBEFMES 64 (5) 253-285 (2022) FBREZ0BE (20224F)
s e @ List of MAK and BAT Values 2022 https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc00
[RE S SFDUNEE(C 2/mbwl_2022_eng.pdf
ot The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= /)\
6. ﬁﬁb\hﬁﬂg%%%@ @) OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
P I\ (5) CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/
I/tl Yrﬁk@ JX 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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1) Salisbury S, Keenlyside R. Health Hazard Evaluation Report. US
Department of Commerce, National Institute for Occupational Safety
and Health (NIOSH), The Hazard Evaluations and Technical Assistance,
1981(HHE80-036-922).

2) Spiegl CJ, Scott JK, Steinhardt H, Leach L], Hodge HC (1956). Acute
inhalation toxicity of lithium hydride. AMA Arch Ind Health 14:468-470.

3) Stokinger HE (1981). Lithium, Li. In: Clayton GD, Clayton FE, eds.
Patty’s Industrial hygiene and toxicology Vol 2A. 3rd ed. New York:
John Wiley & Sons, pp1728-1740.
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DFIMEEMRIESHOFHEE 29 A (FEERE 23 A FEEER 6 A) 2R
EUTB N EEEAITEDFER . M UAICEEEINAEENEE G IR THRI I RLCEE
HZhof /KBS B F I LD EEDIESE 4 AOBASKERE (Y>> J0ER] @ 4.5-
7 B5R0) OfER(E. ##0A 0.64-2.46 mg/m? (UFIAELT 0.02-0.05
mg/m?3) THD. . pH (F 12.62 [Zofz, 7DS5 7 BERHEZEZLUR 1 ADEANEKER
(% 0.77 mg/m> (UFILELT0.02 mg/m3) Thol. iz, HE#E 46 A (3K
FERY 23 A IS 30.9 k. EIIVEEEAAR] 4.8 . BYESK 57.1% . FE(EERE
21 N : FIER 39.0 5% PHIVEEEEAR 8.6 £, MUESK 39.1%) (U TEMES
NEEZENRBDOSS. HIERAAICEDE. KEEEUFIABLUREE)FI LS EEHIEZE
([CIIEURHBE T ERERBOBRENSEN . £z, 23 BOEERFOVFU AL
FEET. EETRME (0.7mg/l) M EDEZRUE 2 #K(E, £EMEIE KB
{EpsSstfEEESE. 2.1 mg/l) BLURLYMEEBARL—4— (1.0 mg/l) OFF
EFIORATHD. ZOMDIRIKEIIRTEE FRMEU T THok 1).

Syh YUR (ENEN 10MIML) | BILEYS, UHF (FNEN3M) (BNENXfk-
MRIARBA) (CKZFTR(EUFIL% Smg/m3. £ 4 B5RE/H. 5 BREIRAFKEUAS
R, ZIRF0EEaTEDO—ENTEE. IROMNE. [EFIE R OSPHIRRIEE, s
ERRSNE 2).

Sy 84 It (R#i-MBIARBA) (C 5-55mg/m?> D/KZE(EUFI L% 4-7 BERGEE[D]
IRASCEUAER ., INTOEIERITRIBEIR KLpHPZ) HsRHsnsc 2) .

7.K§'=Eﬁ'ftu}'jh(c_(;<ﬂ§btjjﬁ.b% (FEUFHEELE(IERFHEIAE) (T3
A TIE. 0~0.025 mg LiH /m?® TREREZEEEBSHSNAEN DR, 0.025-0.10 mg
LiH/m3T(&, EOFIFIREDEDETHERDSNI, EIELCDEEERH (L HE(C
Hﬁﬂﬁéénk%(:(iﬁﬂﬁ%nito SHEEN 0.10-0.50 mg LiH/m3(3ES L. BESH

SPERIEEZNRHSNM SN, 0.50-1.0 mg LiH/m3TIEEULV\ SRR
/%Sltﬂﬁb‘%ib —ERDIEZE TIIIRRIEEERSHSNTZ, 1.0~5.0 mg LiH/m3TlEE
TOEENEELL. RERIBERELR 3).

Bl L&D, SORIEEEHRERDIERENS. BB RIESLVIEIRISF ExieRR
21Uz LOAEL & 5mg/m? LI, RIS E#EE LI 0.02 mg/m?® (UFD
LEUT) Z\BSREEEEELVTRET S, F80EELO(IERERDIEERNS.
%u,%&rﬁﬁﬁuu?%ﬁ%gtbr: LOAEL % 5mg/m? L¥IBFL. FERGHRSEZRE LR
0.04 mg/m? ('H-'ﬂxtb‘c) ERREEEEEE (RAHE) (LURETS.
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1.[{6FMER JKEEAE)F D LoKFIYD
2.|CASEHS 1310-66-3
3. | BnES
PE— 20065 20146
(CER18FE) | (FER26FE)
SEsEE (8BO) X433 DFETERL)
=2EsEE (BR) DEETERL DFETERL
24sY (RA : HX) AERSETS FExSRH
s (RA  &ZR) DFETERV RS
2sEE (RA @ E. ZXN) X433 X433
KREREME /Rt X431B X431
BRICXI 9B EEEIMEE 1L, ARRIEE X551 X531
IR B EE FTERL DEETERV
4.|GHS%*a R ERMEE DIETERN DFRTER
AIEfRR SRR FTERL DFETERL
FEHAM FTERL DFETERL
X732 ENNX5T
AIES14 DIETERY  |$FRCH I BT
|| A1 f2re
. X 1 IR X X FERS#R
RBEEOIRBIE (BERE) | U | Pl ff‘?ﬁﬁ
— e
— o=, e RERFR) X2 |MEIREs. DMmER.
WERNIESE (KERE) | a0 mw. s B8 srm. w4
— — ma) =)
MAAVEER DFETERN DEETERL
TLV-TWA -
ACGIH
O TLV-STEL -
® HAREXE #HSEE -
BEFR RAADEE |-
® Dprg MAK SRETERL (2013)
B (<R IRRAE isj‘/'j\ lim -
5.|0B#(@~@F | @ OSHA
s STEL -
- ® NIOSH WA -
STEL -
TWA -
UK WEL
© STEL -
TWA -
EU IOEL
2 STEL -
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values &
Biological Exposure Indices (2023)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q) FEEFEAEFMET 65 (5) 268-300 (2023) FBEEZDENIES (2023FE)
S S AL A @ List of MAK and BAT Values 2024
}ﬁ%ﬁﬂﬂ ﬁo)”y https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/1ss2/Doc002/mbwl_2024_eng.pdf
%(—}Eﬁ L\F./Lx\E"J The MAK-Collection for Occupational Health and Safetv https://onlinelibrary.wilev.com/doi/book/10.1002/3527600418
6 & - @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
' %E@%"O)Dt“l_ (5 CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/
) ® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits https://www.hse.gov.uk/pubns/priced/eh40.pdf
SEHRDYA
(?» 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




AL RGeS il

HfYR=&HIEHE : 2025/9/8

ME%

KELUFIL | CASRN | 7580-67-8

FHHREOES

ARz O

mERE
fBO1RE

\BSREEEEME : 0.02 (B mg/m® ) UFIUALLT

ESREEEERME : 0.04 (BAI: mg/m’) mXHE UFILLLT

R B
=

1) Salisbury S, Keenlyside R. Health Hazard Evaluation Report. US
Department of Commerce, National Institute for Occupational Safety
and Health (NIOSH), The Hazard Evaluations and Technical Assistance,
1981(HHE80-036-922).

2) Spiegl CJ, Scott JK, Steinhardt H, Leach L], Hodge HC (1956). Acute
inhalation toxicity of lithium hydride. AMA Arch Ind Health 14:468-470.

3) Stokinger HE (1981). Lithium, Li. In: Clayton GD, Clayton FE, eds.
Patty’s Industrial hygiene and toxicology Vol 2A. 3rd ed. New York:
John Wiley & Sons, pp1728-1740.

o> &1 S W A

X B

DFIMEEMRIESHOFHEE 29 A (FEERE 23 A FEEER 6 A) 2R
EUTB N EEEAITEDFER . M UAICEEEINAEENEE G IR THRI I RLCEE
HZhof /KBS B F I LD EEDIESE 4 AOBASKERE (Y>> J0ER] @ 4.5-
7 B5R0) OfER(E. ##0A 0.64-2.46 mg/m? (UFIAELT 0.02-0.05
mg/m?3) THD. . pH (F 12.62 [Zofz, 7DS5 7 BERHEZEZLUR 1 ADEANEKER
(% 0.77 mg/m> (UFILELT0.02 mg/m3) Thol. iz, HE#E 46 A (3K
FERY 23 A IS 30.9 k. EIIVEEEAAR] 4.8 . BYESK 57.1% . FE(EERE
21 N : FIER 39.0 5% PHIVEEEEAR 8.6 £, MUESK 39.1%) (U TEMES
NEEZENRBDOSS. HIERAAICEDE. KEEEUFIABLUREE)FI LS EEHIEZE
([CIIEURHBE T ERERBOBRENSEN . £z, 23 BOEERFOVFU AL
FEET. EETRME (0.7mg/l) M EDEZRUE 2 #K(E, £EMEIE KB
{EpsSstfEEESE. 2.1 mg/l) BLURLYMEEBARL—4— (1.0 mg/l) OFF
EFIORATHD. ZOMDIRIKEIIRTEE FRMEU T THok 1).

Syh YUR (ENEN 10MIML) | BILEYS, UHF (FNEN3M) (BNENXfk-
MRIARBA) (CKZFTR(EUFIL% Smg/m3. £ 4 B5RE/H. 5 BREIRAFKEUAS
R, ZIRF0EEaTEDO—ENTEE. IROMNE. [EFIE R OSPHIRRIEE, s
ERRSNE 2).

Sy 84 It (R#i-MBIARBA) (C 5-55mg/m?> D/KZE(EUFI L% 4-7 BERGEE[D]
IRASCEUAER ., INTOEIERITRIBEIR KLpHPZ) HsRHsnsc 2) .

7.K§'=Eﬁ'ftu}'jh(c_(;<ﬂ§btjjﬁ.b% (FEUFHEELE(IERFHEIAE) (T3
A TIE. 0~0.025 mg LiH /m?® TREREZEEEBSHSNAEN DR, 0.025-0.10 mg
LiH/m3T(&, EOFIFIREDEDETHERDSNI, EIELCDEEERH (L HE(C
Hﬁﬂﬁéénk%(:(iﬁﬂﬁ%nito SHEEN 0.10-0.50 mg LiH/m3(3ES L. BESH

SPERIEEZNRHSNM SN, 0.50-1.0 mg LiH/m3TIEEULV\ SRR
/%Sltﬂﬁb‘%ib —ERDIEZE TIIIRRIEEERSHSNTZ, 1.0~5.0 mg LiH/m3TlEE
TOEENEELL. RERIBERELR 3).

Bl L&D, SORIEEEHRERDIERENS. BB RIESLVIEIRISF ExieRR
21Uz LOAEL & 5mg/m? LI, RIS E#EE LI 0.02 mg/m?® (UFD
LEUT) Z\BSREEEEELVTRET S, F80EELO(IERERDIEERNS.
%u,%&rﬁﬁﬁuu?%ﬁ%gtbr: LOAEL % 5mg/m? L¥IBFL. FERGHRSEZRE LR
0.04 mg/m? ('H-'ﬂxtb‘c) ERREEEEEE (RAHE) (LURETS.

ZOHEE

> S S W

OLE1—XEREICHIIDF—sm X D= RICEHRN, BIUSRRRZZE(CHVWTKIEC
R, #s If{E’”*O)ﬁuj‘kﬂ”bf)_b[l@ﬁlﬁkuﬂEb‘%\gféﬁéh&)

OLEa- Yﬁkf‘aﬂkbb‘%i\: i S D(EEES FUA - IR ERFZEN RN, SEOIVR
7|'\'; 1\5 I\E%"TE(ZB%bfﬁbﬂ@iﬁﬁ%@ﬁb‘%\%"@@%k&) )

L1€D

ZOMBOIX

ITEAIES M - RESHORENHDIENS, SEBE BACHERD - RFINE THD,
IKFRAEUFILDFZE(S, KD EDRIE TRV I AV Z R IKEAEIFOLZELDTE
(CL 2D TR LVRIEL - BEAFRICELDEDEE ZS5ND, UEh DT IKERIEUFI A, KEE
E'JLU&?\ ;KE’;‘:‘HSU?UA IKFCDOWTIF. INZBESTEh DR IFHEZFHTE T DDNE
SEHIFUIZ,




AR 2-1

HREEHI FHHRE)

1. [{EZFMER IKFAEUFI L
2.|CASES 7580-67-8
3. | BnES FELTEFHEARABIRSE 201127
S 20065/ 20165
(CER185FE) (FR28FE)
2isEr (BO) X493 SFTERL
AusEr BR) SDFETERL DHTERL
=MsEE (RA D HR) LESVSET) DFERI
SMsEn (RA  ZR) SDFETERL pAEESE AN
SMsr (RA : HE XM X432 X493
KBRS/ RIEE X431A-1C X531
BR(CXI I 2 EEERIEE I ARRIEIE X1 X531
" IR aRRAFIE SFETERL SHTERL
K
o iz L HETEBL | smcEny
AIEHRR RNt SFETERL SHTERL
FENAE DEETERLV SFTERL
XITIA
BIX 73 : FFLCxT
BE X =
s N N T
=72
. . . - X731 (FRER | X5 1 (WIRER). X
3 % A == Eaﬁ
WERNIRESIE (HERE) | o) sono e | 90 gemm)
BEENHSESTE (RIEEE) DEETERN DETERL
RAMVEENS DEATERL DEETEIRL
TLV-TWA -
ACGIH .
® TLV-STEL 0.05mg/m(C)(1)(2015)
® BAEE HSEE -
FEFS BELAATRE |-
® DFG '\P"AKk |' -
B2 (PR M T‘f/\j‘A il s
5.|0E@m@~@F | @  OSHA -025mg/m
s%) STEL -
= TWA 0.025mg/m
NIOSH
o STEL -
TWA -
UK WEL
© STEL 0.02mg/m
TWA -
EU IOEL
@ STEL 0.02mg/m
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values &
Biological Exposure Indices (2023)
ACGIH TIV® and BFIs® with 9th edition documentation (2021)
Q) FEZEEEFHMES 65 (5) 268-300 (2023) AEREZEDEIS (2023FEF)
A (® List of MAK and BAT Values 2024
}E%EHH %(DHY https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/1ss2/Doc002/mbwl_2024_eng.pdf
- - i i ; ineli i /doi/book/10.1002/3527600418
ﬁ(‘-ﬁﬁ L\E-/L\\El‘] (@ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata cucama
6. *%%Fﬁkko)l/t _ (B5) CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/
*x=F 1 ® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits https://www.hse.gov.uk/pubns/priced/eh40.pdf
SCRRDUA b
(@ 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




FIRAR B SR i

FHrixR=HEMZEE : 2025/6/25—>2025/9/8

ME%

/ooyt CASRN | 78-95-5

FHREOES

ARz k=3

NEsRERAEE (BEAi - )

ERERTEEREEE 1 (BEfZ: ppm ) m X HAE

HRHLER
.

1) Sargent EV, Kirk GD, Hite M. Hazard evaluation of
monochloroacetone. Am Ind Hyg Assoc J. 1986 Jul;47(7):375-8.

2) Prentiss, A.M. 1937. P. 121 in Chemicals in War: A Treatise on
Chemical Warfare. NewYork: McGraw Hill. Cited in AEGL (Committee on
Acute Exposure Guideline Levels; Committee on Toxicology; Board on
Environmental Studies and Toxicology; Division on Earth and Life
Studies; National Research Council): Acute Exposure Guideline Levels for
Selected Airborne Chemicals: Volume 13, (2013).

o> 86 S K A

X B

1981 FLUBFORZEFKEDTEAUI TlE, HiES/>OMIEICLHEROIOO7E N
Sb1-AXRIFEZZRAUR 25 ADS5, 9 AFERRPTRZRERHON, 8 AFERD
FIBEIR. 1 AN(SIBEMEERNRSNT, Flo. BT ARREB—ERICOVT, k£
SUERIBPTRIEESNIN. fivkiEERsNeNM1) &

ERT(E, SBOVEREBIECLD 26ppm T 1 DREIOIEEFMRE#VEEN TS, £
4.7ppm T. TURTPEEDHAER (Burning sensation) h&EUdEen3 1) 2) .

L EED, ERDRIENS. TR EDIEZIRFREZE LUz LOAEL Z 4.7ppm
EHIMRL . AHERZREEZZEBUR 1ppm ZERHEEEREEE(RHE)EVTHRRET
Do

o) 86 S K

TDIEH

OLE1—XEREICHII D+ —m X OERIGEFRN, RURRNZRFZECHVTAIEC
FRD, ESMEFOR (R CENMOXXBAENNE THBH

OLE1—XERREICHIDF—sm X DEFES FIA - RN RRFZENFERD, SEIOIVR
N> NEEICERU CEIMDOX BB N E Thd s

OZof ( )

ZOAMBOIAX> b

AIE(L. IR, BB VB I BRIBIMHENMED Tad, BB RUIRAFEEICLDE
FEAERBEHR TERV, INSORMERZE I ERIGRB(CELDESNDENSKH
BZEEINEEEXL.

RN DD ENS, #ERFEER LI RICER I EN DD (RERIRER
=ME)
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AR 2-1

wEEHRI FIHERE)

1. [{6ZE& Hoore k>
2.|CASE= 78-95-5
3. | BnES SETEERRRIZRSE 2 D455
REIERE o 16;—:%6)
=SS (8B0O) X453 =
ST (BR) X532
=S (RA : HR) SYREIT R
=S RA  &R) X532
SIS (RA : ¥EE, ZXN) DEETERL
BB/ RBNE X531A-1C
4.|GHS7>% BR(C I 2EBERIEE M/ IRRIBE X451
IR REAEIE DEETERL
R &R E 1 DEETERL
AIEHRR IR DEETERL
FEHAE DEETERL
AhEEs 1t DEETERL
SEEN s (HORE) X1 (FIREER)
SEENREsE (RIERE) DEETERL
RANMVEEE DFTERL
TLV-TWA -
® ACGIHH
TLV-STEL 1ppm(C)(1989)
® BAEZX HASEE -
BEFR BAHSEE |-
MAK -
g DFG Peak lim
. . | -
(SRR HE e -
5.(0E#(@~@F | @ 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 (2023)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q) FEEFEFHMES 65 (5) 268-300 (2023) FBREZF0EIE (2023FE)
(® List of MAK and BAT Values 2024
EESONTEE https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/Iss2/Doc002/mbwl_2024_eng.pdf
L%%nﬂﬁ %G) y
_ N The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
E(Lﬁﬁb\t/_\ﬂ"] @) OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
6' %Fﬁ%@ I/t“l_ (5) CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/
x5 ® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits https://www.hse.gov.uk/pubns/priced/eh40.pdf
SZHRDYA b
@ 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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FIRAR B SR i

HIxR=ZHEMFEH : 2025/6/25

ME%

AFIL00RILY—b CASRN | 79-22-1

FHHREOES

AR L3

FEO
Ba

B
fEnRS

NEEEE%EE © 0.2 (Bf1: ppm )

FERSEIRERAEME (BT ) OXHE

IR PR

1) Gurova Al, Alekseeva NP, Gorlova OE. Materialy po otsenki
toksichnosti metilkhlorformiata [Data on assessing the toxicity of
methylchloroformlate]. Gig Sanit. 1977 May;(5):97-9.

2) BASF AG (1999) Toxicology Chloroformic acid methyl ester
(Chlorameisensauremethylester) (BG No.36) - 90-day vapor
inhalation study in Wistar rats with interim necropsies of satellite
groups after 3, 10 and 20 exposures - Study focus: histopathology
of the respiratory tract and measurement of cell proliferation in the
upper respiratory tract. Project No. 9910199/94006, on behalf of
the Berufsgenossenschaft der chemischen Industrie (German
Employment Accident Insurance Fund for the Chemical Industry),
unpublished report.

A b

MI>T4 7 TRIELAFILIO0MY - MORSEMEE 1mg/m. RIZEMBEE
2mg/mTa&mh. 5mg/m(1.3ppm [CHHZH)DIEE (&, £ FORREMFIRERDFLARE (54
WRIE S X 3E000h % 1),

It 1 Wistar 5w 8% 10 [IL(C 0. 0.4, 2. 4. 8ppm(0. 1.6, 7.8. 15.7,
31mg/m)DXFIL00mILY— Mz 90 HFE. 38 5 H. 6 BEfl/HTEEMmA I
FEUKER. 2ppm B EEERF CEERUMRIADRF LRCAEEDOTFR FZ
RS LUHHRBIEIEMEZ LRSS, 8ppm (F<EEEF TIIAmDIENT/AHXT 8
EENBIURE. TEDRF LR ZFOF 7R S LUHHIRE
JEMZAENERDASNIC, MRS AN ORERS Tld. B CEHESRENRN Iz, 2D
fA3R(CE% NOAEC (F 0.4ppm(1.6mg/m)ESNTULVS 2),

BLEED. EDERBRDFERNS . KUBRIBEIR(CAMEMFEN (2R R E
EUTE NOAEL % 0.4ppm EHIBRL . AEEREF2Z B UL 0.2ppm %/ \BFfR
EEREEELLTHRERTS.

EDi5

TODIEH

OLE1—XEREICHEF 2 F—mX DERICERN BURMEREZZICEVTK
TRICERRD, \EHSEFORET CIRU CENMDX AR E TH DD
OLE1—XERRICHIIDF—m X DEES FIA - RN R EN TR, SEIO
I RRA> METEICERU CGEMOX BRFAEN N E Tdrd s

Ozt
( )

ZOMOIX b
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BlHE 2-1

wREEHRN WHHAR)
1.[{EZFER AF)IH00mRILY—h
2.|CASES 79-22-1
3. |BnES SELTEEEMRAGIFRSE 2 02045
== 20085E
BEMIER N
(FRk204E)
s (B0O) X453
SEEY (BR) DFETER
SUESE (RA @ HR) DEIRI
sl (RA &S X531
SUESE (R @ BEE ZAK) DIETERL
KRIEREE/ Rt X451
4.|GHS# %8 BR(CXI 3 2EEERIBE L/ BRRRIE X531
IR Bs R E I DFETER
RS RMEE DFETER
e R R T DFETER
FENANE DFETERL
IEST FETERL
HEENSESE (HORE) X532 (IFIRIER)
HEENEESE (RIEFE) FETERV
RANVEENR DEETERL
® ACGIH TLV-TWA -
TLV-STEL -
® HAER FEEE -
BEFS BAHSEE -
o) DEG MAK 0.2ppm(0.78mg/mni)(2003)
) o Peak i 12
B IR E feac b 12)
5.|0B8(@~@E |[@® OSHA
) STEL -
- TWA -
® NIOSH
STEL -
® UKweL WA .
STEL -
@ EUIOEL WA -
STEL -
@® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values &
Biological Exposure Indices (2023)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q) FEXFEEFMS 65 (5) 268-300 (2023) FEEEZ0EIE (2023FE)
(@ List of MAK and BAT Values 2024 https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/1ss2/Doc002/mbwl_2024_eng.pdf
&= %?ﬁﬁ%@ uy The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
%(:}Eﬁ L/\rC/Lx\E,‘J @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
6. %Fﬂw‘-ml/t _ (5) CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/
*I<F 1 ® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits https://www.hse.gov.uk/pubns/priced/eh40.pdf
SCHERDYA b
@

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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FIRAR B SR i

HMIxREZHEMEE : 2025/6/25

=E2

4,4 -AFSEARE D ZIRZIVERST R CASRN | 80-51-3

FHHREOES

mARE O

R
fB0IRR

NEREEREEE @ 1 (B4 : mg/m3)

EREIRERAEE (B - ) OXRFHE

R HLER

1) MHLW (Ministry of Health, Labour & Welfare, Japan). 2004. Toxicity
testing Reports of Environmental Chemicals Vol. 11. Twenty-eight-day
Repeat dose Oral Toxicity Test of 4,4'-Oxybis(benzenesulfonyl hydrazide) in
rats.

2) National Institute of Environmental Research (NIER). 2005. Combined
repeated dose toxicity study with the reproduction/developmental toxicity
screening test of 4,4 "-oxybis (benzenesulfonyl hydrazide) in rats (Report
No. R04305), Tested by Biotoxtech. Korea cited in OECD-SIDS.

> & S W A

SD v MR Ef 5 IL(200mg/kg bw/day Ot 10 PL)(C 0. 10. 30. 100,
200mg/kg bw/day @ 4,4'- A+ LIRS ILRTILE R5S R 28 BREIRERD
IRS5UIAER. 200mg/kg bw/day %58 TR IEE (AR IESI TP TRINAHSN. £
BIRREDBALIC LD RETHTEE THNFETHIE RSN (3RS 16 B. 35 27 BIC
PHIZEIREENG) . IREVITRARETE 30mg/kg bw/day M & SEEOl# ThHRPE
BHEHE0ERRMMET . MTION LY RROBERGHEAARREEKOERERSIE. It
TIRIABIROSBIERNERHSNI, fHEFEE(F 30mg/kg bw/day I SEL DI TR
DB LUENEE(CERREIENZRHS5NI. 100mg/kg bw/day 1 S5EFDIfIEED
(CAFiEDIE EE. BifOREH LA EE([CEERSMENRHSN. METIAHRHONME
MNEECHBERRSENGROHSNI, RIEEHFH(C(E. 30mg/kg bw/day #&5S5EFDIt#
TIREIED B REFEN MRS CHBINE N 1 HICERSHSN. 100mg/kg bw/day 3%
SETEHROBRESHZ\EHEER/NERD MRS ENEE 2 FIB LU 4 B, BES
BVNIPEERRZFRENHE 2 HISIUMERHIC, FBREDIEAIFRBE LR OEERAE
FAZSMENERER: 5 4, AL ESMIROEEREIRRHEOZ NS 1 B, FBEOsEINE
MV 5 BISLUIE 2 6. RSNCREFRD SIS 5 5. BRSO E R ARRRHED
EMmNMELESR 1 HICERHBNE. 200mg/kg bw/day & S5EF TREIES LURARDZEME. H
FUR SR EHEE AR AR A EREDZ N DB ITAIFRME LR DIEFES LU
FEREAGAE K7 OBAZRHEE 2 3. MERBI TSN, BE. RS HECOVTIHELED
ZAL(3AZFERZ(IC(E 100mg/kg bw/day 1% S5EFCIIIEHELEEROENTVRVIENS., EE
SERFERNRZE(ETHRELTLS 1),

Ittt SD Sw&E¥ 16 ITIC 0. 5. 15. 45mg/kg bw/day ® 4,4'-AFSEZARIA Y
IVRZIVERS D RHEE 90%)% 42 B, s8FIR O SCLIRERSE M - EIERES
AR ERE USSR, 15mg/kg bw/day (90 BItE1E: 7mg/kg bw/day) Xl %5
B DL CRENE - BAROEZ=IENN. 45mg/kg bw/day(90 Bit&E1E: 21mg/kg bw/day)
RSB CATIRESIEINNHSNTE 2),

BLEED, SR DIFERNS. B i&ﬁﬂ%ﬁ%’l‘i’iﬁ%ﬁ%ﬁ‘tbt NOAEL # 10 mg/kg
bw/day EHIBFL. RERFEEEEEZRUL 1mg/m’ Z/\BFRSEEEEELU TRET
Do

o> & S

TDIEH

DI/E:L XEE(CHEIT 2T —mXDERICERN BURHBRFZECEVWTKIRICER
IEE%@@J(LB‘Nb'CL_D[I(DYﬁkuHELD‘M\E'Ca?%Ub
Dl/t:L XERREICHF B+ — X DEEES FUA - RR R RFZENRRD, SEIDI> RRA
b5 iE(LBﬂbfﬁbﬂwﬁlﬁiﬁﬁlﬁlﬁb“%\ﬁ'c@étw
Ozoftt ( )

ZOMBOIX
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AR 2-1

wEEHN FHREER)

1. [E#MER

4,4 AFSEIRAS ZVRZIERSSR

2.|CASES 80-51-3
3. |SES BT FHEMRBBIZFRSE 2 D339
HEHIEE 20064 20108E 20174
B (ERE184EE) (FR22EE) (ERR294EE)

2HsEE (&B0O) X455 X555+ X594
2454 (B DEETERL) DFETERL) DFETER)
245 (RA : HR) DEEXTRIN PAEEPOE 248 DEEXTRIN
SsEE (RA &%) DEETERL) DFETERL DB RIS
SIS (A : M. AN DETERL DFETER PFETERL
REREE /R X539+ X539+ X594
BRICxI 3 EE RIS/ BRRIEE X432B X428 X432B

4.|GHSZ3R I IREE R ETE SETERL SEETERL DEETERL
REEREE DEETERL) DFETERL) DEETER)
EhEEE R R X594 X545t DETERL
FHAME DETERL DFETERL PFETERL
ETESE X549+ DEETERL FBTERN

BERN RS (BEORE)

X532 (FER) X552 (FHHER) X532 (FHER)

X1 (FHER, M X432 (GHES. [

BERNERSE (RIERE) FETERL R X2 (B | g
) B BTHE. Bh)
RAVBEER SETERL SETERL SDETERL
- 0.1 i (2000
© ACGIH TLV-TWA mg/m ( )
TLV-STEL |-
o BAEX HamE |
1§:-I€E$% -EFE:/\DTﬁ'I)R _
® O pim |
v P | -
P2 (SR SHE — -
5.(0BFE(@~@F | @ OSHA
= STEL -
%) TWA -
®  NIOSH
STEL -
® UKWeL A -
STEL -
@ EUIOEL A -
STEL -
@® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values &

[RE SR SZEFDUY
= bu == TRV /N oY
HEREEDLE 1—
SZERDYUR <

Biological Exposure Indices (2023)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)

FEEBESHMEE 65 (5) 268-300 (2023) (B BEEZOENIE (2023FE)

P

List of MAK and BAT Values 2024
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/1ss2/Doc002/mbwl_2024_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

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

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

Ql 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
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HPIRS®EMENE  2025/6/25

ME%

NFUEROEKTS)VES CASRN | 85-42-7

FHHREOES

AR O

IREEAE
EDIRRE

NEEREEEE . (BT )

ERRERERSEE © 0.003 (BfI:mg/m ) OXRHE

R YR

1) Yokota K, Johyama Y, Yamaguchi K. A cross-sectional survey of 32
workers exposed to hexahydrophthalic and methylhexahydrophthalic
anhydrides. Ind Health. 2002 Jan;40(1):36-41.

2) Welinder HE, J6nsson BA, Nielsen JE, Ottosson HE, Gustavsson CA.
Exposure-response relationships in the formation of specific antibodies to
hexahydrophthalic anhydride in exposed workers. Scand J Work Environ
Health. 1994 Dec;20(6):459-65.

3) Nielsen J, Welinder H, Jénsson B, Axmon A, Rylander L, Skerfving S.
Exposure to hexahydrophthalic and methylhexahydrophthalic anhydrides--
dose-response for sensitization and airway effects. Scand J Work Environ
Health. 2001 Oct;27(5):327-34.

o> S S M A

X B

TARF AR DIELEIE U TAFHE ROFKIFIVEE(HHPA)EXFILAFHE ROFIKIF I
BE(MHHPA)DsEEY) (B RIDFER D (& HHPA) 2T 3 TIH CEK 32 205 EE%
FFTREVIABRTIATTCH VT, EEEE 8 & (25%)DIMENS HHPA (CX19 245 E/ IgE #L
FEHM&EHEN. 55 5 ZTEEERROREFNFRHSNIZ. CORGFIEIZEZ T 5 48 (1-10
B TRIELCENS . HHPA ANDEIREIFEEICLIRMELEZEZSNIZ 1),

BLRIPmEINRFIAERETE LTS 2 DOTIH T HHPA ZE&KICSHENTE 95 255 1E)
E(FI(I<ERAR 7(0.1-25)4F) (DT, HHPA-human serum albumin (HHPA-
HAS)(CXI I B4F R IgE HELU IgG (COWTRITELZ. B8, 29 20T EEN. KKy
D% 30%0 MHHPA [CH(EEEL TL . ZORER. 5RM IgE LU IgG (I BBERELEL
TERCENMU TV, $FEH IgE E<10 pg/m(EEEEE. 10-50 pg/m(IEEEE, 250
ug/MIEEENZ BB TIBRERHSNT . M IgG fB(E<10 pg/m(EEEHILEL
T 10-50 pg/mIFERESLU'=50 pug/mIFEBEFTEN M. <10 pg/m(IKEEEDS5, —
BFAY(C250 o/ MBEDIEEE T BN DS 19 &k, HEXEZEZURVIEDD 15 &d4hE
HEN IgE ORENERICEN I, T, FFEM IgE H'BEMED <10 pg/miF<ERD 7
£ 5 f&ld. 250 pg/mZEBX 258 EVERE(15 /B ~5 73/38) Z 5888 CE=HEL THD.,
5D 2 (B EICERE(IEDIEERENDOIZ. COTENS, 5Bl (EEIIFEN IgE
FUADEE(CBHENDHREE XS X 2).

27> %BETZ 15T HHPA & MHHPA OsEEYDIC(EKEINIFHEE 154 &L
BRE¥ 57 &(OVT. %CDmEF'/;EF LIRREZE(RD Hab‘%ﬁﬁéhmi% BN EE
E(X HHPA t(;ts-j( 94ug/m>, MHHPA Tl 77ug/m’ TH)., fEERIBEEIZNEN
510, 150pg/m> Tolz. [EEEFDFRNTUAEERIE HHPA Tld IgE : 20.6%8B&
U 1gG : 19.7%. MHHPA T3 IgE : 20.5%8&LU IgG : 20.7%THD. mEEH<10
ug/mMIIKEEBFT(E IgE DEAEN IgG £DEZ(HHPA: 13%H LU 2%. MHHPA:15%%
U 4%) 10 g/ m(i‘(ﬁgﬁutf(ﬂﬂinﬁ%‘ﬁmko (=0 ENET Y gV b 12
sAEIORER(R : TR, NMOH. Tadr IRV, & 8. hiddH. 1. UrHFRIE. &
H:'.J]jl TRUE : MPIREEE. 5. AoE8Rk. UX)(IS(]‘B”EHDBH EF TaaHsN, BB,
£. TRUBE ka%zéﬁﬁﬁk;é(zﬁ(a&k 10. 10-50. >50ug/m’> EEOIREEEE
NZEN 5. 30, 70ug/m>)(ARZFEEFHAVALEF. BREFERHIBVTENEZN
8.7(95%CI:2.4-32). 3.9(95%Cl:1.2-13). 21(95%CI:2.7-170)T&b. 1155
IgE LANL(TEDL) (L L BAEEEH AV LLIZNENES 4 UDMIEHIHNT
5.2(95%Cl:2.0-14), 3.3(95%CI:1.3-8.4). 5.6(95%CI:1.1-28) T/ 3).

BLELD, ERDRENS, IFIRES - BROFBYEIRS SUIF IR BAFILZERFT R &L LI
LOAEL % 10 pg/mEFIRTL ., FIeHREEBICLIREN D BIDEIEICLDRET AN
?“%52&73\5\ AERGREERZEU 0.003mg/mi(3 pg/m)Z s iREEEMEELT

TR I,

> 86 S K

ZOHEE

DI/I::L XRECHT B+ — X DERICEMRN . EURRREZE(CHVWTKIRCER
IEE""(Dﬁn‘f(LBﬂbTLDHODYﬁkuﬂab‘Ué\gfﬁétﬁ)
DI/I::L SERECHITDF— X DIFEESTUA - RRRFZENELD, SEIDI> KRS
> MR TE (TR b(iﬂbﬂ@ﬁlﬁiﬁ%ﬁﬁb“%\%‘(@éh&)
Ozoftt  ( )

ZOMDOIX

RB. I TICRYEENEHEBE IOV TIE. EEEEELINEERVIRAEE THo> CHInEFR
VEE %S| SHRCIRIREEN DD RICEER I DNEND S,
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BlHE 2-1

HREEHENA FIHHER)

1.[{EFER NFHEROFKIS)VEE
2.|CASES 85-42-7
3. |BnES SEREEERAGIRSE 20750
- 20084 20166
(FRk205E) (Frk28FE)
SEEYE (BO) X4+ X4
SEEY (BR) X4+ X4
SESE (RA @ HR) DIIRI DI
SEEE (RA : BS DETERN DI
SUESE (R @ BEE ZZK) X535t DIETERL
KIEREE/ Rt X535+ X534t
4. |GHs o4 BRI S BB RIAME  IRAATE =1 !
h IR 3R R ETE X531 X531
BRI X451 X551
HIEZE R RE DFETER DFETERL
FENANE DEETER DFETERL
hest SYFETERL DETERL
=g O == 1 3 == ESE If (N
HERNESHE HERE) | 23 G (000 o R R
HEENEESE (RIEFE) DEETERV DEETERN
MANVEEE DTSR FATERL
TLV-TWA -
® ACGIH z
TLV-STEL 0.005mg/m(C)(IFV)(2015)
® HAREZE FE=E -
BEYR BAHSEE |-
® DFG L"Ai i -
. e eaKk [Im -
B (S BB PR SE o -
5.|0B8(@~@E |[@® OSHA
) STEL -
® NiosH WA -
STEL -
® UKWEL 'WA .
STEL -
@ EUIOEL WA -
STEL -
@® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values &
Biological Exposure Indices (2023)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q) FEXFEEFMS 65 (5) 268-300 (2023) FEEEZ0EIE (2023FE)
(@ List of MAK and BAT Values 2024 https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/1ss2/Doc002/mbwl_2024_eng.pdf
E%gﬁ %@”R The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
%(:}Eﬁ L/\rC/Lx\E,‘J @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
6. %Fﬂ%@ l/t“_—L— (5) CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/
. ® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits https://www.hse.gov.uk/pubns/priced/eh40.pdf
SCHERDYA b
@ 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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FIRAR B SR i

HMIxR=ZHEMEH . 2025/6/25—7/28

ME%

EHUSEE (2,4,6-N=hOJ1)—-)L) | CASRN | 88-89-1

FHlREDES

m Az 0%

RmE
fBORR

I\ERTEEEERE @ 2 (B : mg/m® )

EREREREEE (B : ) OXFHE

R YR
s

1) Schwartz, L.: Dermatitis from Explosives. JAMA 125(3):186-190 (1944)

2) Grant, W.M.: Toxicology of the Eye, 2nd ed., Vol. 2, pp. 832-833. CC
Thomas, Springfield, IL (1979).

3) International Labour Office: Encyclopaedia of Occupational Health and
Safety, 3rd (Rev.) ed., Vol. 2, pp. 1704-1705. ILO, Geneva (1983).

4) Serra-Baldrich E, Camarasa JG. Allergic contact dermatitis from picric
acid. Contact Dermatitis. 1991 Aug;25(2):127.

5) Aguirre A, Sanz de Galdeano C, Oleaga JM, Eizaguirre X, Diaz Perez JL.
Allergic contact dermatitis from picric acid. Contact Dermatitis. 1993
May;28(5):291.

6) ZELFLERIFMFRAR. 2,4,6-N=_b1J1/-IDO3Y e AWVHROKSICLD
28 HRIREIx5E 4R (FERES : 8L660) 20004 7 A 12 H.

7) Sunderman FW, Weidman FD, Batson OV. Studies of the effects on
ammonium picrate on man and certain experimental animals. J Ind Hyg
Toxicol 1945; 27: 241-8.

o> § S M A

X b

EDUSBEDEZARID AR OE DS BE T EZ D AOMER DR EEA L, FHEE OB EIER E
RuES|EFHCU, BE. BEEE. FCOLEomAIMEInz, 5FE. B2, JVkE. 2L TR
BISEBMECE 1),

EDUSEET S EZDLADMEEICERK 12 vBRBIIKEUIKEREN) (BHYDFE - ILECANER)
Tl RERII TR EMRICKIEZECL. SEEOHNEZIMATRE, —RFREEHE
= IR, BOPYR. EEK. ZIRESIEECUR. EVUSEEDIRADEZZLL TR, AiEE
5. MANEBICRIZ[ARENRRENDS 2,3).

BT EXBEEZD) WFTFANILD 1%0EHUSEE (U TR ERIGHAHSNE 4,5).

It Crj:CD(SD)SD 5w k& 2% 6 ITIC 0. 4. 20, 100mg/kg bw/day OEIUSEE%
1[8/H. 28 HREROIRS5Z1To4ER . 100mg/kg bw/day & SEFOIEI#ECHNT.
RERE AR O OFGE, BEIMNEIN. ANESTUEE . AR/ NES O MEATHERBAE K, S RE(C
BEENMRCRDENT, £ic. MTHEHE OSSR, B _ LARCERERMEKRBOLIR. 15
FORI DB RICERSOSN . BI1ERARTZFTE. 100mg/kg bw/day &S5 EFDIt#HE(CAE
FEDAESTUVILEN, HOEHESHENER(CZEDHPNE 6).

BiEt 714 (1~15 7BR)IMEEIBZEIUDEET T2 Ve ROVEEEG Z T RIC/E
FEIRIBRAITEZEBUIFER. [ BLUFlmpk iz IVEZORITEFER(E. 0.0088
mg/m>~0.1942mg/m? Téolt. RBRNFAELE 7 ADWTIFREEEHUD AR
JIZIREDMDRL T DRIEEMEEHD . REXDIRRNAYE THRE(THTE TSR, UH
U EDUSEET S EZD LAEDIBEFIN KRB ERZE (RN EHELCENRETNTLS 7).

Bl E&D, EWpEHBROFERENSEENE. S LU EADS 2R R a2 Uiz NOAEL
% 20mg/kg bw/day EHIBRL. REERFEEEZZREUL 2 mg/m’ 2/ \BREE %
BEUTIRET B,

ZOHEE

> 86 S X

OLE1-XkECHEF 2+ —mX DERICEMRN, FEURBREZE(CEVWTKIRCER
D, BEMEFORE LRV CENOXEGAEN U E THEILD

OLE1—XBE(CHITDF—m X DELEES FI)A R RREZENERD, SEIOI> RRA
> NEIE(CFRU CENNOX BB E TH ST

OZofl ( )

ZOAMBOIAX> b

- FERIIRURD DB ENS. AR EEH LM RICBR I 2 EN DD (RERINIEEEY
E) o

IPIRERRAFIECOWVWTIBIRIZUVD RERFIEN®DDIENSSES | St BHROUN

ENMVETHD.
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AFE 2-1

eSS FEFEE)
1. [{EFMEE EHU> %
2.|CASE=S 88-89-1
3. |BnES SEEEEEMRAIRIRSE 201566
EEHIEE 20065E 20145E
(CEpk185E) (CERk265E)
=S (O) X453 X453
SHsT (BR) DEETERV DEETERV
SHSEE (RA : HR) DEXHRS DEXHRS
2ESE (RA : &R TDFTERL TEEN RS
SHET (RA  E XN DETERV DETERV
KREREN /R SFETERL SFETERL
BR(CH I 2EE RGN BRRIRME X532B X532B
4. |GHS % IR AR EE DFETERL DFETERL
RS R X531 X531
e RIR Y DEETERV DEETERV
FENAME DEBTERV DEBTERV
AiEsd DEETERV DEETERV
X731 (PR | X731 (PR,
SERNIESESE (ERREEE) &%, B, iF &%, FHE. &
ﬁﬁ?% l_([ﬁa’% (—na‘ﬁ ii:ﬁ) il?‘ﬁ’% (5 ﬁ@
\.—-—.g_;%\ o==| /E%EE. NAXZR AR
e e 52 () $2 (FFH. ¥8)
BRAAVEEME DEETERV DEETERV
@ ACGIH TLV-TWA 0.1mg/m (1990)
TLV-STEL -
® BAREE HSEE R CERLN(2014)
BEFE RAHSEE |-
G DFG L’IAII<( . withdrawn(1999)
B2 (<R IR U Tf/jA [ o
5.|08®\(@~@lF |@  OSHA --Mo/Mm
s STEL -
= TWA 0.1mg/m
NIOSH
© STEL 0.3mg/m
TWA 0.1mg/m
UK WEL
© STEL 0.3mg/m
TWA 0.1mg/m
EU IOEL
@ STEL -
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values &
Biological Exposure Indices (2023)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q) FERBAETHMET 65 (5) 268-300 (2023) ABREEDENIE (2023FE)
(@ List of MAK and BAT Values 2024
E% Y OD‘I‘IR https://series. publ|sso de/S|tes/defauIt/fles/documents/serles/mak/lmbv/VoI2024/IssZ/D0c002/mwa 2024 _eng.pdf
%( ﬁHL\F/.LA\E"J v.com/doi/book/10.1002/3527600418
6 & < @ OSHA Occupatlonal Chemical Database https://www.osha.gov/chemicaldata
' *%Eé%’@l/t“l_ (5) CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/
) N ® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits https://www.hse.gov.uk/pubns/priced/eh40.pdf
SCRRDUZ b
@ 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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FIRAER B SR i

BHPIRSH®ERMER  2025/6/25

ME%

FhEROF DALY CASRN | 91-17-8

FHHREOES

mARE O

R
Y ES

NEEEEEREEE 5 (BfI:ppm )

EREREREAEE (B - ) OXRFHE

R PR

=

1) National Toxicology Program. NTP toxicology and
carcinogenesis studies of decalin (CAS No. 91-17-8) in F344/N
rats and B6C3F1 mice and a toxicology study of decalin in male
NBR rats (inhalation studies). Natl Toxicol Program Tech Rep Ser.
2005 Jan;(513):1-316.

FEO
Ba

X b

FTHEROFIHIL > (FEFE 99%LL E )%t F334/N SwMZ 0. 25, 50, 100,
400ppm(#& 50 T, 400ppm D& 20 L), Itf F334/N SwMC 0. 25,
100. 400ppm(% 50 IL)DIEE T, 6 BFf/H. 5 H/iA, 105 BRERAEK
TEUER. R RS DICII BRI L RFRE Thole. IFEB ORI,
400 ppm (FEEF DI TERE DRMORI B DfRHE(L. RSB LUIMIEER
ENBRICRDSNIZ, —7. BEMHOFRR(E. 400ppm (FKEBFOHORIE
S CRMSJUREOEEMzEN M RCEEHSNE 1),

It B6C3F1 YIAEZEF 50 [LICT AL ROFTIFL > (FEE 99%IU £)%Z 0.
25. 100, 400ppm DIEET 6 KfE/H. 5 B/, 105 BERERAFKELR
ER. ARSI IREFE RITEE Toolt. IEFEBE DT R,
400ppm (F<EEEF DL CTHARDIESE. FRIMIKE BAE. HFEEEKIENN. /NEAL
HEAFHRERE RN B RICERDENT. FEBREOPT REERHSNRAOE 1),

BUEED, EMDEERDFERNSIORIB DR L. BIZ D& EHMIRAE. ATiE
DIEFERERFRFRFZEL Ule NOAEL % 100ppm XML, AEEZREEE2E
BUZ 5ppm Z/\IFEIEEEEEL L THRET S,

BRE. EFEIREEREEEORECETILHIEN2BEHIBEREETZHSN
J£y)\) el

BDIHE

ZOHEH

OLE1—XEREICHIT D+ —m X OERIGEFRN. RURNRRFZECHNT
RI&ICERD, mEE'IEE”'”(D@ S CERUCEMOXBEREN B E THBD)

OLE1—XEREICHIIDF— X DELEES T UA RN RREZENELD. 5
DI RRA > MRTEICBRU GENMDOX BB L E THS8H

Ozoftt  ( )

ZOAMBOIAX> b

-3k 1 TEREESY S 25ppm BUE(FCEERF BRI B DB, BELEEOA

JAENERISERDHSN., FEESY S 100ppm P L FKEEF CEMBOKREA
OREZ RSN HESY MFRIRa2u-T 0TV BYE ThIENEERE

NTV30T, BEFELIFRHIN LR,
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A 2-1

REEHN WHRE)

1.[{E5 &R FHEROFIAL>
2.|CAS&E= 91-17-8
3. | BnES FSELZEEERAFIRSE 2 01237
=3 20095 E 20225 E
BEMHIEE .
(Epk21FE) (BH4FEE)
S4SE (RO) X535+ -
SHSE (RR) X535+ -
SHSE (RA : HR) TIFEXERIY -
=S (RA L EZR) X532 -
SIS (A @ HEE, SXN) DEETERL -
RISREE/ RIBE X451 -
N ARICX I 2EEERMBEME ARRIEE X535+ -
4.|GHS7%A PR ETE TR -
RS R X535+ -
AEHRZE ER Y X534+ -
FEHAE DEETERL -
AIEst DEATERL -
== 4FE s oo == |, 3 == :\g |$
BEENESSE (HERE) 3 A .
e o=, ) = i D)
RIEBOSREE (TERm) | O oY i
RANVEEM X4y1 -
© ACGIH TLV-TWA -
TLV-STEL -
® BAEZE HFSEE -
BEFE BAHDEE -
o DFG MAK 5ppm(29mg/mi)(2014)
AT Peak lim I1(2
B ERAE ek 1)
5.| 068 (@~@(F | ® OSHA
— STEL -
=%) TWA -
® NIOSH
STEL -
® UKWEL WA -
STEL -
@ EUIOEL WA -
STEL -
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values &
Biological Exposure Indices (2023)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q) EEBEFHES 65 (5) 268-300 (2023) HABEEEZDEIE (2023FE)
(@ List of MAK and BAT Values 2024
@%Eﬁ %@”y https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/1ss2/Doc002/mbwl_2024_eng.pdf
_ N The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
%(Lﬁﬁ L/\T:.LAE’\] (@) OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
6' %Fﬁm‘-@bt _ (5) CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/
*I<F 1 ® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits https://www.hse.gov.uk/pubns/priced/eh40.pdf
SCRERDYR
@ 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

21




FIRAR B SR i

HRYRSEMNER  2025/7/22

ME%

3-400-1, 2-70)8S7A-)L | CASRN [ 96-24-2

FHlREDES

m Az O

RmE
fBORR

\RREEEZE(E : 0.002 (47 : ppm)

EREREREEE (B : ) OXFHE

HRHEHSC
=

1) Kwack SJ, Kim SS, Choi YW, Rhee GS, Da Lee R, Seok JH, Chae SY, Won
YH, Lim KJ, Choi KS, Park KL, Lee BM. Mechanism of antifertility in male
rats treated with 3-monochloro-1,2-propanediol (3-MCPD). ] Toxicol
Environ Health A. 2004 Dec;67(23-24):2001-11.

2) Jeong J, Han BS, Cho WS, Choi M, Ha CS, Lee BS, Kim YB, Son WC, Kim
CY. Carcinogenicity study of 3-monochloropropane-1, 2-diol (3-MCPD)
administered by drinking water to B6C3F1 mice showed no carcinogenic
potential. Arch Toxicol. 2010 Sep;84(9):719-29.

3) Cho WS, Han BS, Nam KT, Park K, Choi M, Kim SH, Jeong J, Jang DD.
Carcinogenicity study of 3-monochloropropane-1,2-diol in Sprague-Dawley
rats. Food Chem Toxicol. 2008 Sep;46(9):3172-7.

4) Solvay America (1995) Initial submission: Letter from Solvay America to
USEPA RE: Acute and subacute, and male fertility studies with alpha
chlorohydrin in rats with attachments dated 06/26/95. NTIS/0OTS0557897,
EPA/OTS New Doc ID: 88-950000254, NTIS, Springfield, VA, USA

o> §& S M A

X B

I SD S h&28f 15 L(C0. 0.01. 0.05. 0.25. 1. 5mg/kg bw/day ® 3-/00-
1,2-J0/X>2A—=)L(3-MCPD)% 28 HREB&FHROIRSU. 20, JEIRSOIESY b3
AeL. iFR 20 BE TSy MBI UIFER. Sy MOEREICFZE(ENERHSNRN O,
Tz, FEEE. FEEE HAR. RIRZAR. AREDIEN/ABM EEO LN RSB NN, 0.25mg
/kg bw/day Ml EI%SEET. FEFOEEIHMENMERIK T UL, 2. 5mg/kg
bw/day #5558 BT, FEIGEEDR THIER(SGRHANIZ 1),

ItfrfE B6C3F1 ¥ XZEF 50 IL(C 0. 30, 100. 300/200ppm(f#: 0. 4.2, 14.3.
33.0mg/kg bw/day. Itf:3.7. 12.2. 31.0mg/kg bw/day)d 3-MCPD(#lE 98%)
% 2 FERIFUKIRS LI (300ppm #&585(F 101 HBEMS 200ppm AZELRR) #ER.
e HEFERICEALIFRLC, 300/200ppm &S EF DI TAAEIENNIHI NERHSN I,
JEREE MBS LUIEB PR ROVITNERHSNBNOE 2).

ItfrfE SD 5w h&EF 50 IL(C 0. 25. 100, 400 ppm (f#:0.1.97. 8.27. 29.50
mg/kg bw/day. Iiff: 0. 2.68. 12.2, 10.34mg/kg bw/day) ® 3-MCPD(#fiE
98%)% 2 FMIBRKIGSUIFER. IF#EEEFRETIBEISHEIES5EE 50% U T TH
D, 2GSRI CHRTERMENNU. CNEEC. BARET I T RAER(CLDBEFEIREEDS
YRDFETEERDFECLDEDEIREINTL . FFFEBEMMRICOVT, 25ppm MU EIK5E
OIfETIE. BlEORMEIBRZRK. 1EIHETIHEBAE . AR DEHES JUENAR A/ ENRR/E B 2%
WNERISGZRDSNI, Fe. BB MHPTRICOVT, 400ppm XSO T(E. FBEDF1TVE
THARAEN', It TR E DRRIES JVZRENER(CSEROHENE 3).

ItfrgE SD Swh&EF 5PL(C0. 1. 4. 18ppm D 3-MCPD % 6 sfil/H. 5 H/iE. 14 H
IR AFKEURAER. 18ppm (IKEEFTIEEENFRCHRI U 4).

BLELD., EPERRDFERNS. FETF OB EOR T 28522 LU NOAEL %
0.05mg/kg bw/day EFIBTL. REEFEEEZFELZ 0.002ppm (0.01 mg/m?)
ZN\EIEEEEELL THERT S,

TDIEH

o) 86 S ¥

OLE1-XkECHEI 2+ — X DERICEMRN, FEURMBREZE(CEVWTKIRCER
D, B\EMEFORET CERU CEBIOSEGEEN M E THHID

OLE1—-XBBICHE T3+ —mX DELES FIA - ZH R ENERRD, SEIDI> RRA
> NRIE(CFRU CENOXBEREN M E TH ST

Ozafte )

ZOMBOIX
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AFE 2-1

wEEHN FHHEE)

1. [{EZE& 3-/00-1, 2-J0)> A=)
2.|CASES 96-24-2
3. |SES SELZEEAEMRAIRIRE 2 0544
E=HIEE 20094 E 20224 E
o (ER214EE) (SHN4EE)
=S (B0) X533 -
SMst (BR) X534 -
2ESEE (RA : HX) SRS -
2MsET (RA  EZR) X532 -
2HSEE (RA : ¥ ZXN) DEETERL -
KERBEE /RIS DEETERL -
BR(CH I 2ERREEM /BRFIRE X532A -
4.|GHSH*E IR 2R RAE I DEETERV -
RRIERAEM DEETERL -
ATEHRRERREY X554t -
FEHAM X532 -
4hEs X531B -
X751 (BlE) .« X7
SHERNfEssSE (HEIREEE) 2 (FPARERR) (X -
/ﬁﬁ; ( ’:(TT.%E‘%IIEE’WI"—'Hﬁ
4 = X BhE) X
WEEBNEESY (RERE) | (ﬂ) = i
MAAVEEHR DEETERL -
TLV-TWA -
ACGIH
o TLV-STEL -
® BAEX HSEE -
BEFE BAHEEE |-
® beg  MAK 0.005ppm(0.023mg/m)(2012)
B EIRE peakim ___[II(8)
5 |0E#(@~®@F |®  OSHA A -
s STEL -
=2 ® NIosH WA -
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 (2023)
ACGIH TI V® and BFIS® with 9th edition documentation (2021)
Q) FEREEAETMET 65 (5) 268-300 (2023) FEREZDENIE (2023FF)
AN (@ List of MAK and BAT Values 2024
E%EHH #@HR https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/Iss2/Doc002/mbwl_2024_eng.pdf
- - /\ The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
ﬁ(‘-ﬁﬁl’\nL\E’\] (@ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
6. *%%Fﬁkko)l/t _ (5) CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npa/
ES 1 ® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits https://www.hse.gov.uk/pubns/priced/eh40.pdf
‘GDI
Ymk JZ t\ (@ 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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FIRAR B SR i

HIxREZHEFEE : 2025/7/28—9/8

ME%

JO0OFEESXF )L CASRN | 96-34-4

FHHREOES

mAE L=

B
TS

NISEREEEAEME @ 1 (BfZ ppm)

ERERERAEE (B - ) OXRFHE

R GRS
=

1) Hoechst AG. 1988b. Chloressigsauremethylester - Subakute
Inhalation (20 Applikationen in 28 Tagen) an SPF-Wistar Ratten.
Unpublished report No. 88.0233. Study conducted for
Berufsgenossenschaft der chemischen Industrie, by Hoechst AG,
Pharma Forschung Toxikologie und Pathologie. 13.4.1988. cited in
Acute Exposure Guideline Levels for Selected Airborne Chemicals:
Volume 7.

o> 86 S K A

X b

Wistar v Mt &8¥ 10 PL(C 0. 10. 33. 100 ppm (#¥J0. 45, 150. 450
mg/m’) OVO0EFEEXFILZ 1 B 6 B, 8 5 B, 28 HRERAGRKE (&%, &t
20 [@) UFzHESR. 100 ppm (FXERFOBY) TERIBLECINZ T, AARANRIFIR, 175
TEENOHE B JURIRORESENRANT. FIAREEINFEASNPEZFEN. 81T
RIRAHE S (FEUIENU, 33 ppm (S<ERFOEMI TS, MIRCAME EEEITHHD
RIBNERER N, IETRIAEBMODINRELEN RSN, 10 ppm (FKEERFCEE
ER0 1 BE(CIRIBRORENRIBC LR E LU TRANZZEZRFRVT, RIBERZES
DB HFENRSNIBN ), COREMERZELANILEENTZ 1),

B ELD, EYDERERDIERNS . (AEIBNHIIFI EALIEOR Bz bR SRRz &L LI
NOAEL % 10 ppm EHIBRL. FERMFREFZERBUL 1 ppm Z/\ERIRERE4E(E
EUTURET S,

TDIEH

o> &1 S ¥

OLE1—-XERREICHI 2+ —mXDERIGEFN, RURRERFEZECEVTKAIEIC
D, ESMEFORF(RUCENMOXXBAENBE THBH

OLE1—XERRICHIDF—m X DEFES FIA - RN ERRFZENFERD, SEIOIVR
N> NEEICERU CEIMNDOX RFAEN N E ThdIzsd

Ozof ( )

ZOAMBOIAX> b

TERIRUXN G DENS. FERZIEEBLLEXRICER I DN ENDD (RERINEEE
ME)
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BlE 2-1

HREEHIN FIHRE)

1. [{EFMER JOOFFEEXFIL
2.|CASES 96-34-4
3. | BnES FHELTERHEARRFIRSE 2 D489
= 20094FE
BEHIEE .
(ER215FE)
2isEr (BO) X533
st BR) X532
=MsEE (RA D HR) IR
2HsE (RA : &ZR) X532
SMsr (RA : HE XM DEETERL
REBREE R X591
" BR(C T DEEREG M/ IRRIZIE X531
4.|GHs%%8
8 DR ER R F T HECERL
RIERAEIE X531
AIERERRE X534t
FENAE DETERL
4hEst ﬁiﬁf%\
s — X732 (£551%)
= —1 ,BTE k- 00 == ,j%ﬁ N
HERNR=SE (BEORE) b4y3 (sl
HBEENERSE (RIERE) HEETERLV
RAMVEESE SDFETERL
TLV-TWA -
ACGIH
v TLV-STEL |-
® BAEE HSEE -
BEFS BERAAERE |-
e DEG MAK 1ppm(4.5mg/m)(1994)
5.|0Em@~0 |@ osHA A -
s=) STEL -
- ® NIOSH WA -
STEL -
TWA -
UK WEL
© STEL -
TWA -
EU IOEL
2 STEL -
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values &
Biological Exposure Indices (2023)
ACGIH TIV® and BFIs® with 9th edition documentation (2021)
Q) FEZEEEFHMES 65 (5) 268-300 (2023) AEREZEDENIS (2023FF)
A (® List of MAK and BAT Values 2024
}E%EHH %(DHY https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/1ss2/Doc002/mbwl_2024_eng.pdf
- - i i ; ineli i /doi/book/10.1002/3527600418
6 ﬁ(‘-ﬁﬁ L\E-/L\\El‘] (@ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata cucamaa
' *%%Fﬁkko)l/t _ (B CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/
*x=F 1 ® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits https://www.hse.gov.uk/pubns/priced/eh40.pdf
SCRRDUA b
(@ 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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FIRAR B SR i

BFIR=ZHEE : 2025/7/28

ME%

M-S RORYEY(1,3-SZ MRS EY) | CASRN | 99-65-0

FHHFREOES

AR O

IREEAE
EDIRE

NEREEREEE 0.1 (B{I:mg/m°)

ERMREREEE . (BEAi7 - ) OXFHE

R GRS
o

1) von Oettingen WE. The Aromatic Amino and Nitro Compounds, Their
Toxicity and Potential Dangers, pp. 99-103. U.S. Public Health Service
Bull. No. 271. U.S. Government Printing Office. Washington, DC (1941).

2) Hunter D. The Diseases of Occupations. Little, Brown,& Co., Boston
(1955).

3) Blackburn DM, Gray AJ, Lloyd SC, Sheard CM, Foster PM. A
comparison of the effects of the three isomers of dinitrobenzene on the
testis in the rat. Toxicol Appl Pharmacol. 1988 Jan;92(1):54-64.

4) Matsuyama T, Niino N, Kiyosawa N, Kai K, Teranishi M, Sanbuissho A.
Toxicogenomic investigation on rat testicular toxicity elicited by 1,3-
dinitrobenzene. Toxicology. 2011 Dec 18;290(2-3):169-77.

o> § S W A

jﬂEJJ%O)I RIS Z ORI (DNB)(EE A MEIT OE S MAEC LB EMAEIEC
DB OEBITEATRE., RAOE TR OB REFRESHAHSNN, (KEEE
(LFa?J@“%:&(iEétb?ab\ 1,2).

Iiff Wistar 5w h&28%4 ILIC 0. 50mg/kg bw/day ® 3 E4%4&(0-DNB. m-
DNB. p-DNB)ZZNZNHEEIROAIRSUFER. %5 2 IFE#(IC m-DNB & p-
DNB TEF 7./ —t=MERUIN . 0-DNB 1&58¥T(& 5 B FTF7./—CEEFRIRLEN
2fzo M-DNB %58 T E SN R URSEAEXI EENMENILIZDOT. M Wistar 5
wi& 8% 8 IL(C 0. 5. 10, 15, 25mg/kg bw/day ® m-DNB ZE[E#EO1%50 6
~96 BFERICIRBUER. F7./-F@EF4EET. 15 mg/kg bw/day ML Ei%58F
THaT R stageVll~ IXDFEHE(CFRB UL )L NUFRRIEE MRS NI, BE
CNBDZABIE 5 BLU 10 mg/kg bw/day & 5EETIERINBNOE 3).

F344 iS5y &Ef 4 IL(C 0. 10. 25. 50mg/kg bw/day ® m-DNB #E[E#R [
EUIKER. 12, 24 BEBOINTORSEFHIFERATE HAROIR#FNZ(LER
5NN 4),

BLELD, EMDEHBROFERNS. FBEADFEZIRFREZELLIZ NOAEL % 10
mg/kg bw/day EHIBFL, RERGESEEZEUR 0.1mg/m’ 2/ \REEE %
BELTIRE TS,

TDIEH

I §i S W

OLE1—XERICHIF B F—sm X DERICEMRN,. BIURHIRRRZEICHVTKIRC
R0, BEHUEEFEOIRETCIRU CENDOXRAREN N E THBH

OLE1—XERICHIFDF—m X DEES FTIA R ERFZENERD, SEIDIVR
A > NETEICERU CEIMDOX BRFREN N E THh DI

Ozofs ( )

ZOAMBOIA> b

TERIRUNN G DENS. FERIEEBLEXRICER IR ENDD (KBRS
=EME) .

m-DNB W72 hOYA MIAERU THIERZENFAE I DL DBIRIHBIEFNS. 5
BB SRS BIRONEENDETHD.
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BlHE 2-1

BREEHRK FIHHEE)

1. Mt MEH m—JZ ORI
2.|CASES 99-65-0
3. [BmES ST EEERBIRIRE 20923
EEMIER ZOQSEE 20 18$F§
(ERk205E) (DHTFE)
SEsE (8B0O) X453 X453
=MEr (B3R X534 X534
2454 (RA : HXR) DEE RS XD CEZZ LB
=2HEr (RA L ER) KETERL KETERL
=HEET (RA : #E XN DETERL DETERL
KEEEMN/ RBE X549t XACEELBW
AR(CX 9B EEEREE T,/ BRRIEIE X532 X532
IR R EME DIETERL DETERV
4.|GHSS %8 RIEREMS X451 X451
e RIR Y DIETERL DETERV
FEHAME DETERL DETERL
AhEs X452 IZﬁzm
e X771 (BAXARRESR
Lo G o == == X MR = 7 o
BEENEESE (HERE) |20 ! (‘I'%)W (i [ s e
- (SB1%)
X771 (HHARFHRE R
= psmie o HRESE, RXR. /T
FERR =1 £z PRED
HEENESRSE (RIERE) X531 (M&R) [
MY )
BRAVEENR DETERL DETERL
TLV-TWA 0.15ppm(IFV)(2018)
ACGIH
@ TLV-STEL -
® HAERE HFIEE 0.15ppm(1mg/m)(1994)
BEFE BAIASEE |-
® DFG :;"Ai ! -
B2 (< ERPRAYE T\eNaA Im —
5.|0E®(@~@E |® OSHA mg/m
52 STEL -
= TWA 1mg/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 (2023)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q) FEEEAEFHMES 65 (5) 268-300 (2023) HABREZDENIE (2023FE)
S S A L (® List of MAK and BAT Values 2024
E%ﬁﬁﬂ %(D‘uy https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/1ss2/Doc002/mbwl_2024_eng.pdf
%(—FEL\T“Z\\EI"] c i i : ineli jlev.com/doi/book/10,1002/3527600418
6 = - (@ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
' *%Ba%@l/tl_ (5 CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/
) N ® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits https://www.hse.gov.uk/pubns/priced/eh40.pdf
SCRERDUZR b
(@ 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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FIRAR B SR i

HIxREZHEFEE  2025/7/28—9/8

ME%

p-TJTRORYEY(1,4-SNORIEY) | CASRN | 100-25-4

FHHFREOES

AR O

IREEAE
EDIRE

N\ERTEEE%EME @ 0.1 (BT : mg/m3)

ERMREREEE . (BEAi7 - ) OXFHE

HRHEHSC
.

1) von Oettingen WE. The Aromatic Amino and Nitro Compounds, Their
Toxicity and Potential Dangers, pp. 99-103. U.S. Public Health Service
Bull. No. 271. U.S. Government Printing Office. Washington, DC (1941).

2) Hunter D. The Diseases of Occupations. Little, Brown,& Co., Boston
(1955).

3) Blackburn DM, Gray AJ, Lloyd SC, Sheard CM, Foster PM. A
comparison of the effects of the three isomers of dinitrobenzene on the
testis in the rat. Toxicol Appl Pharmacol. 1988 Jan;92(1):54-64.

o> § S W A

X b

jﬂéﬂ%d) 2R ORI T (DNB)(FEFIXMEI OE Y MAE(C L P B MRS
DBORERITERFES . RAOE TR OEERERESHHSNN, (KERE
LF‘a?J@“%E.&(IEéEbEL\ 1)2).

Iiff Wistar 3w h&8£4 ITIC 0. 50mg/kg bw/day ® p-DNB #EER OIS U
FER. 2 BRRICF 7 —CaiERUR. p-DNB 521 T IREOE N EEN GRS
POLTED. HREFRC(EAERRD S MEPEFERNSEIE BIRFERODIEZRUIZ, 2.
FEEESDIENNL TV, MEfFNLRZ IRk 3).

BLELD, EMDEERDFERNS. BEIED S ME P ERENSIREDIRFERDIE £ Z R
222Uz LOAEL % 50 mg/kg bw/day E¥IBTL., AEEZREZZRE U 0.1
mg/m’ Z/\BFREEEEBELL TRET .

TDIEH

o> &1 S ¥

OLE1-XERBICHIT2F— X OERICEFRN. BUZMRREZZCHVTAIEIC
210, \MEUEF0ORCFRUCEINOEABNNE Thdles

OLE1-XBREICHIT2F— X DELES FUA =N BREZENERD, SEIOIVR
> NEEICFRUTENNDOX AR NN E THdIesd

COenfh ( )

ZOMOIX>

I;&*g&uyb“azé:tb\a RRZ(FEMIEXRICBBRE I 2 EN DD (RRERINER
=

BEBEIRIMER in vitro OXMEJTOE>AZRLEEL. ENT p-DNB>> 0-DNB> m-
DNB T#h. F344 SyhT(E p-DNB>>m-DNB>0-DNB tiRE&saN., BEIHZ ™,
RBEIYNTERRINIBEEDIBNICAR#FZEAL 3)(E AMEJTOERRICEDIE
MRISTERBATEZNEULNRVN, in vitro DIRE THIEFENSIBEEIARTTHNET
Hh, SEIDEEEEEEHTEISZB/IREL.
X : Cossum PA, Rickert DE. Metabolism and toxicity of dinitrobenzene

isomers in erythrocytes from Fischer-344 rats, rhesus monkeys and
humans. Toxicol Lett. 1987 Jul;37(2):157-63.
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BlHE 2-1

BREEHRK FIHHEE)

1. [{EEMER p —>ZhORI Y
2.|CASES 100-25-4
3. | B ES FEETEEERBBIZERSE 20923
— 2019EE
ieasls (DHTEE)
2EsE (&0O) DEETEIRN
2t (B DETERN
25sE (RA : HR) XDCEZHE LR
245 (RA  &ZR) FTER
20%E%E (A B, AN DETERN
FEEEEME /Rt FETER
4.|GHS %8 BRI REERIBEEBRRIEE SETERN
I IR 25 EIE DETELN
R B R EE DEETERN
e R Rt DETELN
FENhANE DETERN
e FETER
BEZENESESE (BHORE) X491 (MER)
BEEZENESRSE (RERE) X1 (MER)
BAAEEN FETER

TLV-TWA 0.15ppm(IFV)(2018
® ACGH PPmM(IFY)(2018)
TLV-STEL -
HAEE FazE 0.15ppm(1mg/m)(1994)
BEFE BRAHSEE |-
MAK -
® DFG Peak li
R (< R IRFHE T‘\jjA i "
mg/m
5.|0B#@~@F | @ OSHA g
e STEL -
=) ® NIOSH WA 1mg/mi
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 (2023)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q) FEEEATMES 65 (5) 268-300 (2023) FEREZEOENE (2023FE)
S AL A (3 List of MAK and BAT Values 2024
}?%aﬁﬂ #GJlIY https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/1ss2/Doc002/mbwl|_2024_eng.pdf
%(:ﬁﬁb\r_ﬁﬂf‘] - j j ; ineli ilev.com/doi/book/10,1002/3527600418
6 < @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
' %E&]%’@btl_ () CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npa/
Yﬁk ® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits https://www.hse.gov.uk/pubns/priced/eh40.pdf
FDUR
(@ 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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FIRAR B SR i

HFIR=ZHIEHE : 2025/7/28—9/8

ME%

0-STRORYEY(1,2-SZMIRIEY) | CASRN | 528-29-0

FHHFREOES

ARz O

IREEAE
EDIRE

\EREEEEE © 0.5 (B£1 : mg/m?)

ERMREREEE . (BEAi7 - ) OXFHE

HRHEHSC
.

1) von Oettingen WE. The Aromatic Amino and Nitro Compounds, Their
Toxicity and Potential Dangers, pp. 99-103. U.S. Public Health Service
Bull. No. 271. U.S. Government Printing Office. Washington, DC (1941).

2) Hunter D. The Diseases of Occupations. Little, Brown,& Co., Boston
(1955).

3) Blackburn DM, Gray AJ, Lloyd SC, Sheard CM, Foster PM. A
comparison of the effects of the three isomers of dinitrobenzene on the
testis in the rat. Toxicol Appl Pharmacol. 1988 Jan;92(1):54-64.

o> § S W A

X b

jﬂib%d) ISR Z MR (DNB)ELEEAMEI OE S MEEIC LR B MZRE

DB OTEBITEAREE. RAOE TR OB SREFRESENHSNN, (KERE
(LF';EJ?%E&(IEéEbEL\ 1)2).

Iiff Wistar 5w h&28% 4 ILIC 0. 50mg/kg bw/day @ o-DNB ZE[EIE %50
5 HEIERUFER. o-DNB & 58 T(E 5 BEFTF7/—CRFERULBN oMk, 2.
BEREEE0ROIERESDIEINGEHRRINT ., ERRIEFNRZ(LBIRHENBND
1z 3).

PLELD, EMDEERDFERNS . BEZENRHSNIR 50mg/kg bw/day %
NOAEL LHIBL. FERGREIEE2ERUE 0.5 mg/m’ &2/\BSRTEEEEELU TR
ESTER

TDIEH

o> &1 S ¥

OLE1-XEECB 2T — X DERISREFRN. BUZENEREZZ(CBVTKAIEIC
210, \MEUEF0ORCFRUCEINOEABNNE Thdles

OLE1-XERRCHIF BT X DEEES FUA - ZRREZENERD, SEIOIVR
> NEEICFRUTENNDOX AR NN E THdIesd

2t ( )

ZOMOIX>

I;&“)U&HYD%%)ZCD\B\ R (IEMH LM RICBEIZNENDD (RERINEE
=

BEBEIRIMER in vitro OXMEJTOE>AZRLEEL. ENT p-DNB>> 0-DNB> m-
DNB T#h. F344 SyhT(E p-DNB>>m-DNB>0-DNB tiRE&saN., BEIHZ ™,
RBEIYNTERRINIBEEDIBNICAR#FZEAL 3)(E AMEJTOERRICEDIE
MRISTERBATEZNEULNRVN, in vitro DIRE THIEFENSIBEEIARTTHNET
Hh, SEIDEEEEEEHTEISZB/IREL.

X : Cossum PA, Rickert DE. Metabolism and toxicity of dinitrobenzene

isomers in erythrocytes from Fischer-344 rats, rhesus monkeys and
humans. Toxicol Lett. 1987 Jul;37(2):157-63.
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BlHE 2-1

wEEHRN (FIHRRAR)
1.t MEH 0 — ORI
2.|CASES 528-29-0
3. [BmES ST EEERBIRIRE 20923
B=HIER ZOQGETE 20}4$f§ 20 lgﬁfﬁ_
(ERX18FE) (ERX26%FE) (DHTFE)
SEsE (8B0O) DETERL - DEETERL)
=MEr (B3R DIETERL - DIETERL
2454 (RA : HXR) DEE RS - XD (CEZZ LB
=2HEr (RA L ER) KETERL - KETERL
=HEET (RA : #E XN DETERL - DETERL
KEEEMN/ RBE X453 - KETERL
" AR(CX 9B EEEREE T,/ BRRIEIE X532A-2B - SEETERL
4.|GHS733A R e DEETERL - DEETERL
RIEREMS DEETERV - DEETERV
LB EER S DFETERV - DEETERV
FEHAME DETERL - DETERL
AhEs iﬁt%m\ - KETERL
e an X731 (R . i o
HEENESRSE (HOIRE) 3 (= JEEHI ,%M) X531 (M&RR)
BN (RERE) W(,F j) M - 51 (IRR)
RAAVEEY ETERV - RETERV
TLV-TWA 0.15ppm(IFV)(2018)
ACGIH
@ TLV-STEL -
® BAER FERE 0.15ppm(1mg/ni)(1994)
BEYS BATDRE |-
® DFG L"AKK . -
BESE (SR PRFUE T‘\EA";‘A Im 1 ;
5.(08®(@~@F | @ OSHA mo/m
) STEL -
= TWA 1mg/m
NIOSH
o STEL -
TWA -
UK WEL
o STEL -
TWA -
EU IOEL
@ STEL -
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values &
Biological Exposure Indices (2023)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q) FEEEAETMES 65 (5) 268-300 (2023) FEREZOENE (2023FE)
S AL A (@ List of MAK and BAT Values 2024
}ggﬁﬁﬂ #GJJ‘IR https://series. publlsso de/sntes/defauIt/ﬁIes/documents/serles/mak/lmbv/VoI2024/IssZ/Doc002/mwa 2024 _eng.pdf
%(—}Eﬁ UT"L}E’\] v.com/doi/book/10,1002/3527600418
6 = < @ OSHA OccuDat|onaI Chemical Database https://www.osha.gov/chemicaldata
' %Eﬁ%@l/tl_ (5 CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npa/
) ® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits https://www.hse.gov.uk/pubns/priced/eh40.pdf
SZRRDUZ
(@ 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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FIRAR B SR i

HrixRS®&MEE  2025/7/28—2025/9/8

ME%

IO EY (REESY) | CASRN | 25154-54-5

FHHFREOES

AR O

IREEAE
EDIRE

N\ERTEEE%ME 0.1 (B4 : mg/m?)
ASEEEREEE (BT - ) OXHE

RHLGH
.

1) von Oettingen WE. The Aromatic Amino and Nitro Compounds, Their
Toxicity and Potential Dangers, pp. 99-103. U.S. Public Health Service
Bull. No. 271. U.S. Government Printing Office. Washington, DC (1941).

2) Hunter D. The Diseases of Occupations. Little, Brown,& Co., Boston
(1955).

3) Blackburn DM, Gray AJ, Lloyd SC, Sheard CM, Foster PM. A
comparison of the effects of the three isomers of dinitrobenzene on the
testis in the rat. Toxicol Appl Pharmacol. 1988 Jan;92(1):54-64.

o> 86 S ¥ A

X B

FSEEOEMNRSZ AT (DNB)EEFIAMEIT OE S MAECLPEMELC
U DEOFEBITIIAFES. RDE T OB REFRESENHSNLN. (EERE
(CRATRERIERERSR 1)2),

Iiff Wistar 5w & 2% 4 [ILiC 0. 50mg/kg bw/day ® 3 E44K (o-DNB. m-
DNB. p-DNB) ZZNZ€NzELOHRO%SUFER. 2 BFfE&IC m-DNB & p-DNB
TEF7)—C=MEEUIN, o-DNB % 58¥ T3 5 HRRFTF7/—CERRLLH .
m-DNB & 58 CraEREE N R UBIEIEN EEMENNUZDT. I Wistar Syh&
£% 8 ILIC 0. 5. 10. 15. 25mg/kg bw/day ® m-DNB ZE[E#Z1#% 5L 6~96
BFEE(IARBUER. F7/-PEFEET. 15mg/kg bw/day LU EDBFTIEFH
Bk stageVl~ IX D& E (CBRB U bE )L NFRRBIBIEMEAS e ofe M, 5 B&
Uf 10 mg/kg bw/day & 5EF C(FERRENAN R 3).

BLE&LD, m-DNB OEWMWIFRERDIERNS. FERAOF EZIEFFEL Uz LOAEL %
10 mg/kg bw/day EHIBRL . AESRFEEEZZRBUR 0.1 mg/m’ %/ \B5RIEE
BEHEBLLUTRET 3.

ZOHEEH

o> 86 S X

OLE1—XEREICHIIDF—m X OERIGEFRN, RURNZRFZECHVTAIEC
F0, #E IEE%"O)@J(LWUTLMO)YF%HED‘M\ET@ZDF.&)

OLE1—XERREICHIDF—sm X DEFES FIA - RN RRFZENFERD, SEIOIVR
N> I\EQT'E(CB%bfﬁbﬂ@iﬁﬁ%ﬁﬁh‘%\gf&éét&)

Ozoftt ( )

ZOMDOIX

RREIRIRN HDENS, FBERE(FEEFHIEMRICEBEITINEN DD (REIRINEE
EME)

SZRORIEY (BMHEREESYD) (F 3 DOEMAR (m-DNB (CAS HFS 99-65-
0). o-DNB (CAS &= 528-29-0). p-DNB (CAS &HS 100-25-4)) OBREYIT
oD, ZOKREPTI(E M-DNB THHZENS. SEESYIELTOBBOBEEEIBHREERDHSN
BUON m- DNB OF1RhSEEEEBEOEH (ER]seL HIRTUI,

BEBRIRIMEK in vitro OXMEJOE>AZALEEIE. ERT p-DNB>>0-DNB>m-
DNB T#Hb. F344 SyhT(Z p-DNB>>m-DNB>0-DNB t#R&saN. BELH3%,
Sy NCEIR SN AREEDIENNEBRMFRZLL 3)(E AMETOESRZRRICLZIEMR
JETEREATEANELNRLA, in vitro DIRES THDEE(CARFITHINE THIZEFNS.
ShnREREEEEH TE. SEBIREL.

X : Cossum PA, Rickert DE. Metabolism and toxicity of dinitrobenzene
isomers in erythrocytes from Fischer-344 rats, rhesus monkeys and
humans. Toxicol Lett. 1987 Jul;37(2):157-63.

32




BlHE 2-1

wEEHRN (FIHRRAR)
1.t MEH SThORSEY (EMEESY)
2.|CASES 25154-54-5
3. [BmES ST EEERBIRIRE 20923
E=HIEE 20065FE 2018FE 20195
- (PR 185EE) (PHL30EE) (SHTEE)
SEsE (8B0O) X432 - X532
=MEr (B3R DIETERL - DIETERL
2454 (RA : HXR) DEE RS - XD (CEZZ LB
=2HEr (RA L ER) KETERL - KETERL
=HEET (RA : #E XN DETERL - DETERL
KEEEMN/ RBE X453 - FCERV
AR(CX 9B EEEREE T,/ BRRIEIE X532B - X532
. IR e RAAEE DFETERV - DFETERV
e
4.|GHS73R SRR TR - =51
LB EER S DFETERV - DFETERV
FEHAME DETERL - DETERL
AhEs X452 - [Zﬁ&zm
e X731 (BAXARRESR
X b . .
wEENEESE (SERE) |00 0R X3 - MR, FF. 7688
3 (RuERlg) A
o X771 (FAXARER
RS (vesm) |0 00 00 . A, AR, 5
i = i AETESS (9
RANVEEE DFETERV - DFETERV
TLV-TWA 0.15ppm(IFV)(2018)
ACGIH
o TLV-STEL -
® BAER HFERE 0.15ppm(1mg/ni)(1994)
BEFE BRAHSEE |-
® DFG L"AKK ? -
HZE (SRR FUE T?/\?A Im 1
5.(08®(@~@F | @ OSHA mg/m
s STEL -
= TWA 1mg/m
NIOSH
o 05 STEL -
TWA -
K WEL
© U STEL -
TWA -
EU IOEL
2 uIo STEL -
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values &
Biological Exposure Indices (2023)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q) FEEEAETMES 65 (5) 268-300 (2023) FEREZOENE (2023FE)
S AL A (@ List of MAK and BAT Values 2024
}ggﬁﬁﬂ #GJJ‘IR https //ser|es publlsso de/sntes/defauIt/ﬁIes/documents/serles/mak/lmbv/VoI2024/IssZ/Doc002/mwa 2024 _eng. pdf
= =/, \fA e e ealth and 8
6 ﬁ(LﬁHb\nAE’] @ OSHA Occupat|ona| Chem|ca| Database https //www osha qov/chem|ca|data
' %Eﬁ%@l/tl_ (5 CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/
) ® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits https://www.hse.gov.uk/pubns/priced/eh40.pdf
SZRRDUZ
@

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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FIRAR B SR i

BPIRSERMNER  2025/9/8

ME%

STALR (1) | CASRN | 544-92-3

FHHFREOES

AR L3

IRERAE
EDIRE

I\BSRTEEE%ME 1 (BfI:mg/m’) #HELT

ERMREREEE . (BT . ) OXHE

R HL 5
.

1) U.S. EPA. 1986. 90-Day subchronic oral toxicity study of copper
cyanide. Office of Solid Waste, Washington, DC.

o> 86 S K A

X b

IEEESD Y M2 EF200T(CS 77>ABER(T) 0. 0.5, 5. 15, 50mg/kg bw/day%z90H
fEEHIR O SUER. MR UASEIENNMIFEIZN. 50 mg/kg bw/day
1R58FT. (EIR. T/, ALT-ASTE _EROFFHEEERE. /A M4, BhE. e, fix
OiExtfEREECIENEE0RD . BIRHE LEOANEIOEY. B -FFofRitE.
EMmBREOBR RN RSN, £215 mg/kg bw/dayi% S8 _ETEFIREEZE,. £
R DZEZBOIhEONERZREN 1),

BLELD., EWDEBRDFERNS. MHIREEE, REFREIOZBDOINENZERFRFZEL U
NOAEL % 5mg/kg bw/day E¥IBL. REREEERZZEURE 1mg/m? ($FELT)
%/\H%Faﬁi;%ﬁ%ﬁ@&b‘ﬁ%ﬁ@%o

TDIEH

o) 86 S Y

OLE1—-XERREICHI 2+ —mXDERIGEFN, RURRERFEZECEVTKAIEIC
0, H#S IEE’"”OJ@J(J”UCLDD@YF]MHED‘M\E'C&S%K&)

OLE1—XEREICHITDF—mXDOEES FUA - ZNERRFENEZELD, SEOIVR
N> NEEICERU CEIMNDOX RFAEN N E ThdIzsd

C1Z0Ah
( )

ZOMDOIX

7 ALHR(I)(CUCN) FKICEEE* T, ERETHIMMAYFRFOS7A T,
STV AEF NID LRSS T AR (I) 2383 LRSI A 5L . BlEMERIES 7 AL iRES
I\UUA(NaZCu(CN)3)UdD/ YH S Do
: BiZOHAETAYA L. £5)L SDS, 7 ALHR(T).
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BAE 2-1

REEERR WHRE)

1. [{EZFMER S7ALHR (1)
2.|CASES 544-92-3
3. | BnES SEEEFHEEMITORIREID22
EEMIE 2096f|5f§ 20}45Ef§
(CERX18EE) (ER265EE)
SMsr (0) X534 X594
SMsEE BR) DEETERV SEETERV
SEsHE (RA : HX) IR DEERHRS
2SS (RA : &R) PDEETERL DI
s (RA  BE SN FBTERL DETERV
KEBEENE /Rt DEETERV X532
N BRICH I 2EERIEE I /ERRIEE DEETERV X532
4.|GHS7I3A IR R E T HETERL SECERL
BB X531 X531
LIEHRZRIRE DEETERV SEETERV
FENAM FETERL DEATERL
ESTEEE DEETERV SEETERV
HEENEsESE (HEORE) DEETERV SEETERN
X731 (FFAFRRR. W | X531 (PR R, T
FERNESRSE (RIERE) ||RB) (. XH2 (Bl | K. IER). XH2
- AERfE, BEAR. Mnil<e) (AFH)
RAAVEEN DEETERV SEETERV
© ACGIH TLV-TWA 0.2mg/m - Fume, as Cu; 1mg/m - Dusts and Mists, as Cu (1986)
TLV-STEL -
® HAEZX HSEE -
BEFE BAHSEE |-
3 DFG EIAT( ! ?I.Ozlmg/m(R) as Cu(2013)
R (<R PRME —ea i (2)
5.(0BFE(@~@F | @ O0SHA
s STEL -
=) ® NIOSH WA -
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 (2023)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q) FEREAFMES 65 (5) 268-300 (2023) ABREZOENE (2023FF)
S AL (® List of MAK and BAT Values 2024 https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/Iss2/Doc002/mbwl|_2024_eng.pdf
E%ﬁﬁ %d)”y The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
- = /,\fk
6 i(Lﬁﬁl’\t“L\Eq @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
' %I@a%@btl_ (3 CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/
X N ® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits https://www.hse.gov.uk/pubns/priced/eh40.pdf
SCHERDYZ b
@ 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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FIRAR B SR i

HPREZI%E : 2025/9/8

ME%

BAE> ) 27 (V) | CASRN | 1314-35-8

FHHREOES

mARE O

IREEAE
EDIRRE

NESRTREE%E 3 (BiI: mg/m’ IRAMERIT) H2IJRTELT

ERMREEREE (BEAiL : ) OXFHE

R YR
=

1) Rajendran N, Hu SC, Sullivan D, Muzzio M, Detrisac CJ, Venezia C.
Toxicologic evaluation of tungsten: 28-day inhalation study of tungsten
blue oxide in rats. Inhal Toxicol. 2012 Dec;24(14):985-94.

2) Hanzu F, Gomis R, Coves MJ, Viaplana J, Palomo M, Andreu A, Szpunar
J, Vidal J. Proof-of-concept trial on the efficacy of sodium tungstate in
human obesity. Diabetes Obes Metab. 2010 Nov;12(11):1013-8.

o> 81 S K A

It SD Swih&E¥ 5 IL(Z 0. 0.08. 0.325. 0.65mg/L 0TI —BEH{LH> T ZT>

(TBO. ZE&RENHEM Pt F4E(MMAD)FENEN, 2.63, 2.87. 2.74 ym) %
1 H 6 ifE. 28 HRELEHGRSMALEEL. 14 BEIDLIEHARIZ5% Tz, EDFER.
RFOREPDNERE(EEL. C—EPHARICELEU. MEHEEINRTOEERF ThE
EMENIU. ffRERMEYI0T7—> (H: x188E8%. /K. &, &(E<EET 0/5. 2/5.
5/5. 5/5 ). SFEMERMRZEFRIRTI0T7—> (Iiff:0/5. 1/5. 3/5. 3/5 IL). fHiZE
Y (H:0/5. 5/5. 5/5. 5/5 IL)HMEHILZ. CNBOYIOT7—SOFE(L. 14 BREOD
EI{EHARR EEIEEERF CRTEL CUV (M E AR RN /077 — S H D
3/50C (XJBRE¥ 0/5 L) Ti&HN). AMmEK. GFehBk, BEHER ATJOE> . AYMUY A
REDIMEFIISIA=F(TH. DINTIEHZINRETHICERRZE(LNRDENT. X5k
Uz TBO O#ERKIE WO3sh' 69%. W1s075 5 8.0%. W2Oss ht 23.0% Trolz.
LOAEL (. 0.08 mg/L (80 mg/m?® )TBO (C#EZUE 1).

EMDENR TG, 16 ROEHEB(CIIZATEESF NI A(100 mg/kg/12h, 5t
200mg/day). 14 &IJFT5th% 6 BREREOERSL. KERD OMNRE I,
wERD . lBRFE. hO—EBlE. ZFEFIRIT SHEBE((EREESRDSNZND
Iz. 6 BREIZOILT7F _ABH M IBEFL LEEL CHERICHE(RIEVIEREEN) Tholk
BUAMIIZ(BIFRBNBHE 2).

BLELD, EDERERDFERNS. fDIEGEZERFFZE LUz LOAEL Z 80 mg
TBO/m? LHIKFL . FHERGEHSEEEBURE 3 mg/m® (IRAMRITF) (BOIRFY
EL0) ZN\REEEREEELVTHRR T,

TDIEH

o> &1 S ¥

OLE1—XEREICHII D+ —m X OERIGEFRN, RURRNZRFZECHVTAIEC
F30, ESMEFOR(RUCENMOXXBBAENNE THBH

OLE1—XEREICHITDF— X DOEES FUA RN ERRFZENERD, SEOIVR
N> NEEICERU CEMDOX BRFRAEN N E Thd s

CIZ0Ah
( )

ZOMDOIX

FUI AT UADOVTEF I FILEZBEEEIHRIFREN DD, SEE|IESHEFIRO
INENMETHD.
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AR 2-1

REEHRK FHEAR)
1. {EFME& B> AT (VD)
2.|CASES 1314-35-8
3.[BaES BT eEAERAIBIZRE 2 D622
== 2010&EE
AEIARE (EH22EE)
2SHESE (B0O) X534
2SN (BF) DEETERL
2l (RA : HX) PEER RN
2lsE (RA  ZR) DEETERL
SlsE (RA : B ZXN) DEFTERL
REEEE /R DEETER
4.|GHS%) 48 HR(Cxi 9 2EERIEE M, IRRIEE DEETERL
IR AR EE DEFTERL
RERVEME DEFTERL
iR RIR DEETERL
B ES DETERL
ES kS DEETERL
SEENiEaRst (EORE) DEETERL
REENERRSE (RIEFEE) DEETERL
BAANVEER SETERV
@ ACGIH TLV-TWA |3mg/m (R) as W(2017)
TLV-STEL |-
® BAEZX HFBEE -
BEFR BAHSEE |-
® DFG MAK- .
R (B IR R E fica Qi -
s.loam@~2i |@  osHa WA -
STEL -
72%‘) TWA -
® NIOSH STEL -
TWA -
® UK WEL STEL -
TWA -
@ EU IOEL STEL -
@® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values &

[REFRSCF DU
ECAVEAN
|HRS=EDLE 21—
SZRERDDA ~

Biological Exposure Indices (2023)

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

PESEEFAMET 65 (5) 268-300 (2023) AEREZNEIE (2023FEF)

P

List of MAK and BAT Values 2024

https://series. publlsso de/5|tes/defauIt/f'les/documents/serles/mak/lmbv/VoI2024/IssZ/Doc002/mbwl 2024 _eng.pdf

lth

nal H fety h li
OSHA Occupational Chemical Database https: //WWW osha. qov/chemlcaldata

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

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

Q| @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
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FIRAR B SR i

HRREFT%H : 2025/9/8

ME%

GIYRFBF NI | CASRN | 13472-45-2

FHHREOES

mARE O

RER%E
EDIRRE

NESRTREESME © 3 (BfI: mg/m’ IRAMKRT) 92927 E0T

ERMREREE . (BEAiL : ) OXFHE

R GRS
=

1) Rajendran N, Hu SC, Sullivan D, Muzzio M, Detrisac CJ, Venezia C.
Toxicologic evaluation of tungsten: 28-day inhalation study of tungsten
blue oxide in rats. Inhal Toxicol. 2012 Dec;24(14):985-94.

2) Hanzu F, Gomis R, Coves MJ, Viaplana J, Palomo M, Andreu A,
Szpunar J, Vidal J. Proof-of-concept trial on the efficacy of sodium
tungstate in human obesity. Diabetes Obes Metab. 2010
Nov;12(11):1013-8.

o> 86 S K A

X b

It SD Swh&E¥ 5 IL(Z 0. 0.08. 0.325. 0.65mg/L 0TI —BH{LH> T ZT>

(TBO. ZE&RENHEM ot F4E(MMAD)ZENEN, 2.63, 2.87. 2.74 ym) %
1 B 6 B/, 28 HMEFHREWAIEL. 14 BRIOEIERRR %%z, TOFEER.
RFOREPDNERE(TEEL. C—EPHARICELEU. MEHEEINTOEERF ThhE
EMENIU. fRRERMEYI0T7—> (I x188E8%. /K. &, &(F<EET 0/5. 2/5.
5/5. 5/5 ). SFEEMERMRZARIRY Y07 —> (Iiff:0/5. 1/5. 5/5. 4/5 L), FHf3E
Y (1:0/5. 5/5. 5/5. 5/5 IL)MMEHILZ. CNBOIYOT7—SOFE(L. 14 BREOD
EI{EHARR EEIEERF CRTEL TV (A E AR RN 7077 - H D
3/5 0t (X88E¥ 0/5 L) TiEHN). BMmBK. §FehBk, BHBR ATJOE> . AYMUY S
REDIMEFIISIA=F(TH. DINTIEHZINMRETHICERRZE(LNERDENT. FHER
Uz TBO D#ER%IE WOs H 69%. W45073 h 8.0%. W1o0ss B 23.0% Térolz,
LOAEL (Z. 0.08 mg/L (80 mg/m?> )TBO (CHBZUIE 1),

EMDAIRTIE. 16 ROEHEB(CIIATEES NI A(100 mg/kg/12h, 5t
200 mg/day). 14 &(l3TFuh% 6 BREIEORSL. AERD ONREFHMUE,
RERA, BBRFE. hOV—EHE. TEF I T HEBE(CERELRDSNEND
Iz. 6 BEEOIL7F_ABNS BB LU CBRICHE(ZEUIEREER M) Tholk
BUAMIFZ(BIFRBNBHOR 2).

PAELD, EDERERDFERNS. fDIESZERFRR2EZ LUz LOAEL Z 80 mg
TBO/m? LHIKFL . FHERGEHSEEEBUE 3 mg/m® (IRAMRITF) (DOIRTY
EL0) ZN\REEEREEELL THRERT .

> 86 S X

ZOHEE

OLE1-XERREICHI 2+ —m X DERIGEFHD, RURRERFEZECHVTKAIEIC
FR0, ESMEFOR(RUCENMOXXBAENNE THBH

OLE1—XEREICHITDF—mXDOEES FUA - RN ERRFENELD, SEOIVR
N> NEEICERU CEIMNDOX RFAEN N E ThdIesd

Ozoftt  ( )

ZOAMBOIAX> b
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AL 2-1

RESHRN FEERAR)
1.[{bZhEE I AT IEEFND LA
2.|CASE=S 13472-45-2
3. |BSES SELTEEHEEMTHRIREIDLS
= 20155%
BEMIER .
CERR27£FE)
SMsE (RO) X454
st (B DETERL
SHsE (RA : HR) AESTSEH
SHsE (RA L &R) DEIERS
s (A BEE XN DEETERL
KRBREME /Rt DEETERL,
4.|GHS%8 BR(CXI I B EEERIEE M/ IRRIEIE X432B
IR Es R EIE SHETERV
RRERAEIE DEETERL
AIEHRERIR T DEETERL
FEPAM DEETERL
ES Tk DEETERL
HEENELSRSE (HOSEE) DEETERL
BEENESESE (REFR) DEETERL
SHAAVEENR DEETERL
@ ACGIH TLV-TWA 3mg/m (R) as W(2017)
TLV STEL -
HAEZE HFEaEE -
® saa= AL A
BEFR Eﬁj(acFe/EfE -
® DFG '\P"Ai ’ -
B (B RFYE T\?\E/EA im -
5 |068H(@~@F | @ OSHA -
s2) STEL -
- ® NIosH WA -
STEL -
TWA -
UK WEL
o STEL -
TWA -
EU IOEL
2 STEL -
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values &
Biological Exposure Indices (2023)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q) FEEBEFMES 65 (5) 268-300 (2023) IEREZOEIES (2023FE)
S AL e (® List of MAK and BAT Values 2024
}E%ﬁﬂﬂ f-';‘,:d).l-ly https://series. publlsso de/5|tes/defauIt/flIes/documents/serles/mak/lmbv/VoI2024/1552/Doc002/mbw| 2024_eng.pdf
= - /,\ /doi/book/10,1002/3527600418
e @ OSHA Occupatlonal Chemical Database https.//www.osha.qov/chemlcaldata LcamPdaifaa
6 SRV
) ﬁ%gﬁ%@bt‘l_ (B CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/
N ® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits https://www.hse.gov.uk/pubns/priced/eh40.pdf
SCHERDYR
(@ 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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FIRAR B SR i

HRREFIHE : 2025/9/8

ME%

ERAEAYNID L CASRN | 1314-36-9

FHHREOES

mARE O

B
TS

NEEIEEREEE 1 (BfI: mg/m’ ) 4yNIILELT

ERMREREEE (BEAiL : ) OXFHE

R HLER
.

1) Wang YM, Yu Z, Zhao ZM, Jia L, Fang HQ, Zhang TF, Yuan XY, Shu YL,
He J, Peng H, Li LZ, Zhao J, Jia XD, Peng SQ. Subchronic toxicity study
of yttrium nitrate by 90-day repeated oral exposure in rats. Regul
Toxicol Pharmacol. 2017 Nov;90:116-125.

2) Mogilevskaya, 0.Y.; Raikhlin, N.T.: The Rare-Earth Elements. In:
Toxicology of Rare Metals.Z.1. Israel's on, Ed. Moscow (1963).

3) Tebrock HE, Machle W. Exposure to europium-activated yttrium
orthovanadate: a cathodoluminescent phosphor. J Occup Med. 1968
Dec;10(12):692-6.

o> & S W A

X b

It SD 5w k8% 20 IT(C 0. 10. 30 $&U 90 mg/kg bw/day DIEEE1v R
L% 90 HREISYMNIRRO 5L, 201 4 BREOLEHEAARZERITTER. WINo1vh
DO LIESRHCBWTH, MRBFL LR (B FNICERRZELEERDHANT | HEEY
NI LAD NOAEL (& 90 mg/kg bw/day(AyhJDLELT 29.1 mg/kg bw/day)
THolz 1),

B3y (IRl ILEARBH)(C0. 83 mg/ml (#UARRER) DESLAvRID L%
[EARS (HEO%5) LT 8 yARIBRRUILER. BRLGAEIEINE (9
14%) BLUFMOEXT ESIENNZERDIC. FEEMERHF RPN B U THICURA MR
fiE. FUBE . /)\ViEED. PIZFRE. EXHERR. ¥UADEBRENHENT, Fiz. U2/ VEIDREXR
EHBNIZ 2).

AyNDLA-190ET AN\ F S ABSEEAARNADEZEN (FECEITZAEICHL
T, 1965 N5 1967 FOREC 75 sFROKHFIERENAIESN., FLEEE (AER
BA) OREFRIXTENARINAER. REFELTGEROSNIEEOE. LB, REDR
BUERENFTZOACLDEDEEZLSN. AYNI L (FEK[PIYNITLARE 1.4
mg/m3) (CERFDFETIIROEENTLS 3),

Bl EDFERED. E MOFRIENSEEZERZENRSNA 1.4 mg/m3% NOAEL &H#r
U, FRERFREEZERE UL 1mg/m’ ((yRILELT) ZN\BRTRER#EBELLT
BERI3,

ZOHEE

> S S W

OLE1—XEREICHII D+ —m X OERIGEFRN. RURRNZRFZECH VTR
FR0, ESMEFOR(RUCENMOXXBBAENNE THBH

OLE1—XEREICHITDF—mXDOEES FUA RN ERRFENEZELD, SEOIVR
N> NEEICERU CEIMDOX ERFRAEN N E Thrd s

Ozoftt ( )

ZOAMBOIAX> b
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Bl 2-1
wEEHRI FIHRE)

1. {tFMER USRI PIN
2.|CAS&ES 1314-36-9
3. | BNES FHBHEEEEEE THRIRFEIDNG
- 20155
ilalten (PR275E)
2SO DETERV
2EST (1B SFRTER
=2EE (RA : HR) DIEIRI
2USEE (RA  ES DI
2SS (RA : #E, ZZb) DETERN
KISEEE/ #IEE DETERV
4.|GHS3%A IRICXI I 2EHERIBE I BRFISE X532B
I IRas R F I DFETER
R ERMEME DETERN
FIEHIRRERIR T DFETEBV
FENATE DETERL
4hEs 1t DFACEEN
BEENERSE (HOIRE) FATERL
HEENERSE (RIERE) SDETERL
RANVEEN HTERV
TLV-TWA 1mg/m as Y(1988)
O A vt [
® BHAEX HSEE -
FEYE BAHERE |-
® Drg AK -
B (IR peaklim __ 1-
5. |0BH(@~@F [@®  OSHA TWA .
STEL -
£%) TWA -
® NIOSH -
TWA -
® UK WEL STEL -
TWA -
@  EUIOEL STEL -
@® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values &

Biological Exposure Indices (2023)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)

Q) FEEFEAEFMET 65 (5) 268-300 (2023) FBEEZDENIES (2023FE)
N (3@ List of MAK and BAT Values 2024
}ﬁ%ﬁﬁﬂ #(DLIR https://series. publlsso de/5|tes/defauIt/flles/documents/serles/mak/Imbv/VoI2024/IssZ/Doc002/mwa 2024 _eng.pdf
= =/)\
6 ﬁ(LﬁHL’\t—AE’\] @ OSHA Occupational Chemical Database https://www.osha. qov/chemlcaldata
* *%Ea%o)l/tl_ (5 CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/
N ® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits https://www.hse.gov.uk/pubns/priced/eh40.pdf
SZRERDYUZ b
(? 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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FIRAR B SR i

BPIRS®ERMER  2025/9/8

ME%

CASRN | 7488-55-3

FHREOES

mAE L=

B
Y ES

NESEIREREEE @ 5 (B : mg/m®) ZZELT

EREIREREAEE (BEAi - ) OXFHE

HRHLEH ST
.

1) De Groot AP, Feron V], Til HP. Short-term toxicity studies on some
salts and oxides of tin in rats. Food Cosmet Toxicol. 1973
Feb;11(1):19-30.

o> § S W A

A b

It rgEDBEFLEAD Wistar 5w h£Ef 10 IT(C 0. 300. 1,000. 3,000, 10,000
ppm (REfE : 0, 16.5, 55, 165, or 550 mg Sn/kg bw/day) OWREEE—IX
7 4 BRVEEESSUIER. 3,000ppm M EI&SEFCHREIENNINS]. A'J0OE> .
A M)y MBEDRA . BREES SUBRE DTS A Z DR
10,000ppm 58 C(IATHERROMRRE BB LSUBEEDOIEE £ (Oval cell
type) BN HSNTZ. B8 3,000ppm U EIGSEFTOAEIZ NI SIEEEED
D EHESTZEDTHAN. 10,000ppm 58 THEEERNZ (weight gained
(g)/food consumed (g)) METEHETESNE 1),

BAELD, EWDERBROFERNS . A RIELE . AEIEINHNE. FRIMEKROEES LU
fafE =z a2 2L Ul NOAEL Z 1,000ppm (55mg Sn/kg bw/day)EHIERL.
THERGEERERBURE Smg/m’ (RXELT) ZN\BSRIREREEELUTRET S,

ZOHEER

> 86 S X

Dl/t“:L SEREICHITBF— X DERICEFRN, FURNRRIZE(CHVTKRIE(C
IQEE’””@@J(J"XUCLDD@YF]MEb‘%\gféﬁéhlsf)
Dl/t:L YﬁkFEﬁ(L_B‘ljé:‘: i X DIIEES T4 - RBREZENERD,
N> RRTEICERU CENOXBRERE NN E THDIsH
Ozoftt ( )

SEDI>VR

ZOAMBOIA> b

XIS EEURAERS0REZEL Environmental Health Criteria
No.104(1990). Annex II zFIFAU,
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RFE 2-1

wEEHN FH

EJEI

7)

=
1. [{EZE& [
2.|CASE= 7488-55-3
3. |SES SEEEEE A TTRIREIDLS
P 20065 E 20195
(CE185E) (GHTEE)
=MsE (BO) X535 XATEZLAN
=Mst (BR) DEETERV DEETCERL
2HSEE (RA : HX) TDEEXERI XD CEZZ LB
=HsE (RA &R DEETERL DEETCERLV
SMsY (RA : HE. XN DEETERL DEETCERLV
KEREE /RIS DEETERL X532
IR 28 R DEETERL DEETCERLV
RIEREHE DEETERL X531
4B RR Y DEETERL XATEZLAN
FEHAM DEETERL DEETCERL
AIEsHE DEETERL DEETCERLV
SEENESE (EDIEEE) X533 (RuERIER X553 (ﬁﬁiﬁﬂ‘}%&
— = A= X731 () X5
FIEARR = TREE -
f_ﬁﬂ Miidde=t (RIEFRE) X531 (fH) (R, T
RANMVBEE JETERL DITERL)
TLV-TWA 2mg/m (I) as Sn(2019)
@® ACGIH
TLV-STEL |-
BHAEX #HEEE -
© mare mrmeRE |
® DFG E'Ai . -
S (I EPRFUE T\e;\";‘A im .
5| 068 @~@E | @ OSHA -
s=) STEL -
2 TWA -
NIOSH
© STEL -
TWA -
UK WEL
© STEL -
TWA -
EU IOEL
2 STEL -
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values &
Biological Exposure Indices (2023)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q) FEREEAETMET 65 (5) 268-300 (2023) FBEREZOENIE (2023FF)
T é) List 0511 MZ_K and BAT Values 2024 =
}E%EHH %(Dl‘ly https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/Iss2/Doc002/mbwl_2024_eng.pdf
%(_}Eﬁ l]\r_/ \HI\] The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6 & AN @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
* *%Ea%())l/tl_ (5) CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/
N ® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits https://www.hse.gov.uk/pubns/priced/eh40.pdf
SCREADYR b
@

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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FIRAR B SR i

BPIRS®ERMER  2025/9/8

=E2

IBEE—AX CASRN | 7772-99-8

FHHREOES

mARE O

B
fBOIRR

NESREIRERAEE @ 5 (BfI: mg/m?) RZELT

ERMREREE (BEAi - ) OXFHE

RHLER

1) De Groot AP, Feron VJ, Til HP. Short-term toxicity studies on some
salts and oxides of tin in rats. Food Cosmet Toxicol. 1973
Feb;11(1):19-30.

2) National Toxicology Program. Carcinogenesis Bioassay of Stannous
Chloride (CAS No. 7772-99-8) in F344/N Rats and B6C3F1/N Mice
(Feed Study). Natl Toxicol Program Tech Rep Ser. 1982 Jun;231:1-149.

o> 86 S K A

A b

It hgE Wistar 5w h&%8% 10 [L(C 0. 300, 1,000, 3,000. 10,000 ppm (&

I : 0. 9.5. 32. 95. 315 mg Sn/kg bw/day) DIE{LEE—XX% 13 ARSEEE%
SUAER. Iiff 3,000ppm M LIS SEFCEHRB P OMRIEILEN RSN, M
10,000ppm %585 T(F 9 BB FTICEHI TR T FIFEBFRIREN RN Zicsd 2/l
ZrRENIz, It 3,000ppm M LIS EFCEHRBHICASMEFNLRATIOE>0E
BRMETHARSNIN, SHERIL TEF T 3000ppm K SEEOATTOEABDE T (X
RBond. SRMmEkEDE T (EIRTOEFTRonhor. £zl 3,000ppm #%58%
TIE ALP OFERETHESN. I 3,000ppm I SEF CHIRIFENEENER
MENH RSN, 10,000ppm 1% S5EFTIBBEDILE. BEDREK. JZAE IR,
FHiEDIRAGEBZ(ENERHSN. HEFRIEFIIRETE. PEEDREZLYE. EEDRE
fRZEAE. MREOBIRIREL. RUK[EMMA. X BLUFEICAHHEROMEIRE
BIEHLVEREDIEE LR (Oval cell type) BB ERHSNE 1),

It F344 Swi&EE 50 ITIC 0. 1,000, 2,000ppm (HUEHE : 0, 32, 64 mg
Sn/kg bw/day) DIE{LEE—AX% 105 ARLEEEIRSUFER. HD 1,000ppm
Pl b3S S5EECERIRAR C HIR2fER (ARAE+H'A @ 2/50. 9/49. 5/50) ODIENN. It
1,000ppm U LIS SEETRTIEIES (ARBE+NA : 3/49. 4/49. 8/49) DIBHNHER
NI, BB, 1 2,000ppm 5 EFTOFIRAR C fiREfEIZEE X NAILI> bO—ILE
DBEEENESNANoIN, 1,000ppm HSETIBERETHORL2)

BUELD, EWPERERDFERNS . FHlES JUBRIRBROIEB R E e /e gL Ul
LOAEL % 1,000ppm (32 mg Sn/kg bw/day) &HIBL. AMEERZREEFEEREL
2 5mg/m? (RXELT) Z/\ESRIEEEAEBEUTURET 3.

TR

o> &1 S ¥

OLE1—-XERREICHI 2+ —mXDERIGEFHN, RURREREZECHVTKAIEIC
D, ESMEFORF(TRUCENMOXXBAENBE THBH

OLE1—XERRICHIDF—m X DEFES FIA - RN ERRFZENFERD, SEIOIVR
N> NS EICERU CEIMDOX RFAEN N E ThdIesd

Ozof ( )

ZOAMBOIAX> b

XIS SIBREURIMNEREDRE L Environmental Health Criteria
No.104(1990). Annex II ZFIFBU,
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BHE 2-1

REEHEX FIHHER)

1. Mt MEH BtE—2ZX
2.|CASES 7772-99-8
3. | BTES SET /LM THRIFREIDLS
- 200648 20145 %
(ERk185E) (ERk265E)
2EsE (8E0O) X535 X534k
=MEr (B FCERV FCERV
2454 (RA @ HR) SEEXI SRS SR SRS
2ESEE (RA : ZR) FTERL DEE RS
24 (RA @ . SXN) DEETERL DETERL
KEEEM/ RBt DETERV DEETERL
4.|GHS%%a ARSI 2 EERIBEMBRRIR X532A-2B DEETERV
i IIRERRAEME DEETERL SDETERV
RIEREM DEETERV DEETERV
AIEHRERIR Y X549t FCERV
RHNAE X4t DETERL
AIESE X549t X549t
HEENERSE (HOIRE) X593 (RiEFE | X993 (RERH
_— o=, P —— X751 (. &
SN = TREE +
!_f%;-E# H’Jiﬁ%sali (R1EFER) X431 (f) B X4 (dk
RAAMEEE DFETERN DFETERN
TLV-TWA 2mg/m (I) as Sn(2019)
® ACGIH
TLV-STEL -
® BHEREE HEEE -
BEFE BAHDEE |-
® DFG :;"Ai ! -
(I ERF1E T\e/\";'A im .
5.(0EH|(@~DE | @ OSHA
s STEL -
= TWA -
NIOSH
© STEL -
TWA -
UK WEL
© STEL -
TWA -
EU IOEL
2 STEL -
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values &
Biological Exposure Indices (2023)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q) FEEEATMES 65 (5) 268-300 (2023) AEREZEDENE (2023FE)
---EASZ,M- u é) List :II MZ_K and BAT Values 2024 ==
E%ﬁﬁﬂ %0) R https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/Iss2/Doc002/mbwl|_2024_eng.pdf
- =/, \ Ak - i i : ineli i /doi/book/10,1002/3527600418
6 $(Lﬁﬁb\t“bﬂ’] @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata Leamidaimag
: %Ffl%d)l/tl— (5 CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npa/
Yﬁk@l)x }\ ® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits https://www.hse.gov.uk/pubns/priced/eh40.pdf
4
(@ 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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FIRAR B SR i

HPRZHFHEE : 2025/9/8

ME%

JEE—2X | CASRN | 7783-47-3

FHHTREOES

m AT O

RS EAE
EDRZE

NEEEEEEE . 2.5 (BfI: mg/m’) JvERELT

ERMREEREEE . (BEAi7 - ) OXFHME

RHLER
.

1) DERRYBERRY OM, BARTHOLOMEW MD, FLEMING RB. Fluoride
exposure and worker health. The health status of workers in a fertilizer
manufacturing plant in relation to fluoride exposure. Arch Environ
Health. 1963 Apr;6:503-14.

2) De Groot AP, Feron V], Til HP. Short-term toxicity studies on some
salts and oxides of tin in rats. Food Cosmet Toxicol. 1973
Feb;11(1):19-30.

3) National Toxicology Program. Carcinogenesis Bioassay of Stannous
Chloride (CAS No. 7772-99-8) in F344/N Rats and B6C3F1/N Mice
(Feed Study). Natl Toxicol Program Tech Rep Ser. 1982 Jun;231:1-149.

o> 81 S K A

A b

IEE—AXELTORIEFECLIEENEEHIBIRERELST . £eEMm(IK
ETOREREEEICEIZEESHBHRERHLSRV. AMEB(IKICBHBTHIIEN
5., IKERIZED AR FI(ETvZRDFENS N\ EEEEEOE #1R5T U,

IVEMICEEBURIER TIHOREE 74 A (FEREAR 14.1 ) EXiBBEY
67 NDERFRIRERZRZLEEUER. (IEEED 23%([CBEEDEEDIENNERH.
BIERIOyREEOFEIEFEFFRETE 3.38 mg/m’. #FARETIE 2.64
mg/m> T&ofz 1),

It rgE Wistar 5w b£8% 10 [T(C 0. 300. 1,000. 3,000. 10,000 ppm (&
fE : 0. 9.5. 32. 95. 315 mg Sn/kg bw/day) DIE{LEE—XX% 13 ARSEEEK
SUAER. Iiff 3,000ppm M L3 SEFCERETOMRIELEN RSN . M
10,000ppm %585 T3 9 BB FTICRHI TR T FITIBFEIREEN RSN zlesh 2/l
BRRENTZ, I 3,000ppm MU RSB TR BRICASEREFENRATIOE>0E
BRMETHESNN, sRERIE TS T 3,000ppm HSEEOATTOEABEDIE T (F
Bond., SRMEREDIR T (ZIRTORETRASNAN oI, Ik 3,000ppm %58
TIE ALP OBERETHESN. I 3,000ppm &SR CTHIRIRENEE0ER
RIENARSNTz. 10,000ppm 52 T(IBEDILE. BEDREK. 2B 4R,
FRBOIRBEZ(ENERDHSN. FAFMRIEFIRECE, PEEORBRELDE. EEORE
FREE. MR BEOBRIREL. RUKRESZMA. BX. BLUFEICAHRZOMMIRE
BIEHBIVEEDOREE LK (Oval cell type) BRI ERZHSNTE 2).

ItfLE F344 5w h&28% 50 PL(C 0. 1,000, 2,000ppm (#2E1E : 0. 32. 64 mg
Sn/kg bw/day) DIE{tLEE—AX% 105 ARLEEEIRSUFER. D 1,000ppm
Pl EH$ 58 CHRIRAR C $HARMES (ARRE+H'A @ 2/50. 9/49. 5/50) D&M, It
1,000ppm U IS S5EECRTIEIER (ARAE+DA : 3/49. 4/49. 8/49) DIENNHER
HENTz. BB, I 2,000ppm % SEFTORIRIR C MfEIEE e NAILI> MO—ILe
OBEEENESNANORN, 1,000ppm EHSEETIBEE THORE 3)

Bl ELD, EROFIRNS, EHEOIVEYDC LD MBI (BEREOEEOEM)
ZMEZZL Ul NOAEL 2JvERELT 2.64mg/m3 EHIRTL . FIERZISEEEZEL
2 2.5mg/m? (OvEELT) Z/\BSRIEEESEMELLURETS.

TODIEH

o> &1 S ¥

OLE1-XEREICHI 2+ — X DERIGEFHN, RURRERRFEZECHVTKAIEIC
F30, ESMEFORF(TFRUCENOIBAENNHE THBH

OLE1—XEREICHITDF— X DEES FUA RN ERRFZENFZLD, SEOIVR
N> NEEICERU CEMDOX BRFRAEN N E Thd s

Ozoftt (

ZOAMBOIAX> b

)
IKEREEDIVIRBLURADEERLLE DS X (KEE IETEEHZENRSNZIv:R
DBEEMZBENE L O\RRIEEREEEZRFT UL,
XIS EELRAEREDE AR ENE Environmental Health Criteria
No.104(1990). Annex II ZFIFEUI,
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BlE 2-1

wEEAN WIHHRER)

1. {EFWER IAEE—RX
2.|CASES 7783-47-3
3. |BBnES FBZEEEEETORIREIDLS  FHELEEHE LM TRRIREID29
B=HIER 2096fﬁf§ 20145F if)23f|5f§h
(Er18FE) | (FR26FEE) (BHISEE)
,mli IE (#ER2) FATERL DFTEBV -
2SN (RA : HR) DEEMHRI XSRS -
2EsEE (RA &R DHETERV pAESESE AN -
SMET (RA : HE. XN TERL DETEIRV -
KREBREE R DFTERL DFTEBV X532
4.|GHS% 48 BRICXI I BEERIBE I/ IRRIENE X732A-2B DTSRV X451
h DFIRERRAETE SETERL SEFETERL -
R ERAEIE DFTERL DFTEBV -
AIERE SRR X549t DFTEBV -
FEHAE DETERLV DFETERL -
4hEs 1t $HTERL DFETERL -
Sl =EpAN
HEENESY (PERE) | 2o ,l_g”’éﬁ]% 73 ,éf"éﬁ]ﬁ i
BERNERsE (RERE) | Xo1 BB, | HECEEL -
BHAAMVEER TERV DETERV -
TLV-TWA |2mg/mi (I) as Sn (2019)
ACGIH
< TLV-STEL |-
® BAEX #HSEE |-
BEFS BAHSE |-
® DFG ';"A’l(( .
B ZE (S FEPRFE T‘S\?A m
5.|0E#&(@~@& | @ OSHA
B STEL -
=) ® NosH WA -
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 (2023)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q) FEEEATHMET 65 (5) 268-300 (2023) FBREZDENIS (2023FE)
(® List of MAK and BAT Values 2024

[REFRILE DY
E(CAVEAR
HEBEZEDLE1—
SZERDYUA b

https://series. publlsso de/S|tes/default/ﬂIes/documents/serles/mak/lmbv/VoI2024/1552/Doc002/mbw| 2024 _eng.pdf

OSHA Occupational Chemical Database https://www.osha. qov/chemlcaldata

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

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

Ql epp

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

47



FIRAR B SR i

HRREFT%H : 2025/9/8

=E2

ISR MR ELER CASRN 12069-69-1

FHHREOES

m Az =3

e
TS

IREEEED

NESRTEEEEME : 1 (BfI:mg/m’) $RHLLT

FEREIRERAEE (B - ) OXFHME

R

1) BEEE, AREX, A5, BEBE, NEEseE], )IFE, FX 58,
FEpmFFR (1985) : #&F (BEMREEIR) OSyMILRMERVIEEROS
MEER. EmEETFMET 26: 605-616.

o> 86 S ¥ A

X B

ISR MREEIRIKICANBOEA 1) THI. FZEDEMTD THB.

ItfLE Wistar v h&28F 42 [L(C 0. 70. 220. 670. 2,000ppm (0. 3.5. 11,
33.5. 100mg/kg bw/day tHZ)DIEE MR (CuCO3-Cu(OH)2:2H.0 :
HEEE0.49) 7 12 yARIREEIRSUIER. 12 sAORFA Tl 220ppm U
TS SEHRMEBRROIRA . I 2,000ppm $&5EFC GOT(AST). GPT(ALT).
LDH B0, i 2,000ppm & 5B (CAFREDBEHRZIESE (single cell necrosis)
BINNER®ANI, FIz. ff 220ppm B L3R SRELIE 670ppm B EIRSEICEF
LRIZOHDATHEDIEXI EZIENNN, M 220ppm M HISSEH =R ERFROH
% 10%BOEROIEIES A EEDIENNERRINC 1),

BLELD, EDBROFERNS, FRMBKROIE T FF-BOESIENNZEERZE
LTz NOAEL % 70ppm (3.5mg/kg bw/day)&#IEL. NS BRHLUARTEE
HERERZREUL 1mg/m?® (BREL ) ZN\BIRREREBELL TRET 2.

TDIEH

o> &1 S ¥

OLE1—XEREICHF 2 F—mX DERICERN BURMEREZZICHVTK
TRICERRD, \EHSEFORET CIRU CENMDX AR EZ TH DD

OLE1—XERICHF B F—m X DIEFES A R ERSZENERD, SOl
DI RIRA > MRTEICERU GENMDOX BRREN ML E THS8H

Oz
( )

ZOAMBOIAX> b
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AFE 2-1

IESEHRN FEFEE)
1. b5 MEE IEEME IR LR
2.|CASE=S 12069-69-1
3. |BnES SEREEE S TDRIREID22
=3 20065E
BEHIER
(CEpk185E)
2EsE #0) X534
2HSEE (BR) DEETERV
SHSEE (RA : HR) DEXHRS
SHSY (RA &R SFETERL
SHET (RA  E XN DETERV
KREREE/ Rt SFETERL
4.|GHSH %A BR(CH I 2EE RGN BRRIRME DETERV
IR R E DEETERL
RS R DETERV
e RIR Y DEETERL
FENAME DETERV
AiEsd DEETERL
HEENEs ST (HEEE) DEETERL
HEENESRSE (RIEFEE) DEETERL
BRAAVEEME DEETERL
© ACGIH TLV-TWA 0.2mg/m - Fume, as Cu; 1mg/m - Dusts and Mists, as Cu (1986)
TLV-STEL -
® HEREE HSEE -
BEFE RATSEE -
5 DFG MAK withdrawn (Inhalable) . 0.01mg/m as Cu (Respirable) (2014)
M IR E Teac i 1)
5.(0BHE(@~@F | @ OSHA
B2 STEL -
= TWA -
NIOSH
© STEL -
TWA -
UK WEL
© STEL -
TWA -
EU IOEL
2 STEL -
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values &
Biological Exposure Indices (2023)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
) FEZEEAFHMES 65 (5) 268-300 (2023) FBEREEZEDEIE (2023FF)
Ny @ List of MAK and BAT Values 2024
,E%EW #O)”y https //serles publlsso de/5|tes/defauIt/f'les/documents/serles/mak/lmbv/VoI2024/IssZ/Doc002/mbwl 2024 _eng. pdf
6 %(CFHL\EL\EI"] @ OSHA ccupa|ona| Chemical Database htth //ww osha qov/chemlcaldata -
' *%%B‘a%'@l/tl_ () CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npa/
N ® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits https://www.hse.gov.uk/pubns/priced/eh40.pdf
SCRERDUZ b
@

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

49





