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1) Choonara IA, Malia RG, Haynes BP, Hay CR, Cholerton S, Breckenridge AM,
Preston FE, Park BK. The relationship between inhibition of vitamin K1 2,3-
epoxide reductase and reduction of clotting factor activity with warfarin. Br ]
Clin Pharmacol. 1988 Jan;25(1):1-7.

2) EERA>AIC1-TA—L, BOFURER. BAFERHF DI IPUZHUD LEE
<HEh>

Xk 1 TIHREREEEZRTE T DDCHERE-RICEHRNGEEHEINTHD., FIXHEA 2D

BH(ICERATH3ZENSERAUR,

B
E0RE
DI

7 ZORERSST47 (HRIARE) COLIPY> (5E3K) 0.2 B&U'1 mg/B% 318
IS HERALE. 1 mg/BT. 1 27O EVEROIEEN, FRFBILLEEL TENMDS
BECRDAN. T, ERFEEHEASNAE T UL —75. 0.2 mg/B T, RRFATE
HEEU T BRI NEN O 1),

FRA(CBFREHS S EEIIL I ALLTGEE 1~5mg. 1 E/HEENTVS 2).

BLE&D, DL TPUSERICHUE R OE Y RACOWVWT, FUEIHZF5< E TIEES%E
1mg/BERBICTINENGZEEZSNZELD., FUEEM (O EYEROER) %
BeFREZ2L Uiz NOAEL % 0.2mg/ B EHIBRL . RiEEGAEHEEZRE UL 0.01mg/m> 2\
RERTEEEEEE U TRET 3.

ZOMDOIX

EEEEEORRCEIZIAMEDEBOBEEHIBIRFESNBH . AMEFEFZ>

K &HEET. JOMIDE R ZEFERHDHIL . RIEIRSICELDIMRREE C RIEMFE

REs (%1,2) . COFEBEREDILIPI>ERUTHD. WHO-EHC OFFM(CEWVTEARYD

BEONIPUERUI I~ TEHRDITRPEL RO TWRIENS (% 3)  AMEOREER

ZEBEDI IS DIEHRERCERTE I DL,

% 1 : Beauregard, J.R.; Tusing, T.W.; Hanzal, R.F.: Toxicity and Antidotal
Studies on 2-Pivalyl-1,3-Indandione (Pival), An Anticoagulant Rodenticide.
J. Agric. FoodChem. 3:124-127 (1955).

%2 : Gosselin, R.E.; Smith, R.P.; Hodge, H.C.: Clinical Toxicology of
Commercial Products, 5th ed., SectionIII, Therapeutics Index, pp. 395-
396. Williams & Wilkins, Baltimore (1984). (hxiE\))

% 3 : ENVIRONMENTAL HEALTH CRITERIA 175, ANTICOAGULANT

RODENTICIDES (1995).
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1.[{6ZE% 2-NXFIVTEFI-1,3- A2 0SA
2.|CASES 83-26-1
3. | MBES SETEEERARIRSE 201409
= 20065FE
BEMIER
(Frk18£E)
=MEs (BO) KETERL
=HsT (B DETERV
SHSEH (RA : HR) TR
=HET (RA  &R) DEETERL
SMSE (RA : B ZZH) ETERV
KREEE/ Rt DETERV
4.|GHS%A BR(CHI g 2 EEEREEE IRRIRIE DETERL
IR R R EIE KETERL
RS RAEE DETERV
AIE R KETERL
FEHAM DEETERL
4B DETERV
SFEENEsESE (HOREE) DETERL
HEENESESE (RIEEE) X1 (&)
RAAVEENR DEETERL
TLV-TWA 0.1mg/mi(1987)
ACGIH
@ TLV-STEL -
® HAEZE HSEE -
BEFE RAHDEE |-
® DFG L"A'li i -
HZE(S<EERFE T\e/\j‘A m oima/m
5.|0E8(@~@k | ® OSHA --M9
B2 STEL -
= TWA 0.1mg/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) FEZEBEATHMET 65 (5) 268-300 (2023) ATEEEOENIE (2023FE)
F--—EA kh—o)”y (® List of MAK and BAT Values 2024 -
"%“Hﬂ = https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/1ss2/Doc002/mbwl_2024_eng.pdf
E(CHWEAH 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
& 1%%55%0)|/t1— B CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/
Yf‘ﬁ(]}ux |\ ® 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




I EA A B S SR AT
HrIRSFEMEE 0 2025/12/15

ME%& AIN-J1Z)WT1/)-) CASRN | 90-43-7

SFHHABEOES mAE WE:S

s | \NRTREEEEB 10 (B4I : mg/m?)

BORER | jorsrlmEatE (e - ) OXRHE

1) Bomhard EM, Brendler-Schwaab SY, Freyberger A, Herbold BA,
Leser KH, Richter M. O-phenylphenol and its sodium and potassium
salts: a toxicological assessment. Crit Rev Toxicol. 2002;32(6):551-

R H#L G X | 625.

=5 2) Mobay Corp and Dow Chemical Co (1990) Two generation dietary
reproduction study in rats using ortho-phenylphenol. Study No. 85-
671-02, Mobay Corp, Stillway, KS, USA, The Dow Chemical Company,
Midland, MI, unpublished

D Wistar 5w & EE 20 ILISGERE 228, 447, 949mg/m’> DA N-T1Z)LTI1)
=)l GB% : I4/)-)L/PEG400) OI70OYVI%E 1 BFEEEIIRAEKE (BE6E
&) L. 20#& 7 HEERRUIER. 29I SEFUESHEEERoNRhofk. &
Tz, MWD F344 S5y h&EFR 5 ILIGERE 36 mg/m> OAIM-T1ZILIT)—ILO# U
A% 4 BSEIEEEIR A FGEUFER. 2 BRIOERREFICEEFZETIERHENEN
oz 1),

lt#iED CD(SD) 2w h&8F 35 IL(cAIM-TJ1ZI T/ —)7%Z 0. 40. 140. 490
mg/kg bw/day T/RBEEIGSU. 2 HAAES4ER (1 =  ZAECAT. 33AC. &
FLE T 31 BRI SHAR) ZEMUER. SAS%5EF T3 FO. F1 i
XA EBICHAEIBINIIFIN BRI S5 TaRshSN I, FO NS RHERSE TEEAD
RAERNER(TBN0. FO HOFHAZEM FI5E8 LU F1 OEREI%5E T
FEMAEa0REZRNERTEIBRVMENUR. £2. FO EOHRASMU EIR5RFHL
U Fl1 OB RIS CEMAIROERREEZ:2%. FO H#ESLU F1 Hom
A= 58 ChHEMET LRMERZROBERRMIENZ. FO MOEAER5EFICE
17 L RZARRRIEAZ R OB BIMENNZ DI, 128, BEMDICRILTIE. #ERYIEERSE
DBEZEFIZZHNBNOE 2).

BLELD., EWDEHBRDIERNS ., BieOSJUBOBE R E2RR &L U
NOAEL % 40mg/kg bw/day ¥IBFL. RIERFREEE2EE LR 10 mg/m? &N\
R EE BV URRT D,

OLE1—XEkEICHIF 2+ — X DERISEMRN, BIUVENRREZECHVTKRIEIC
F}D, BEHEF0RE(CBRUCEIMOX AR E THdIzH

ZDIER OLE1—FRBICHIFDF—mX DIEEES H) A4 - ZNEREZENERD, SEInI>
RARA > NERTEICPRU GEINDO X EARABNRE T s

Oz ( )

AYDE(L GHS BTN EETOENAER DN 2021 FEICX S 1B Thofclehs
BEIREMHCOOVWTORBEDIER. in vivo TSN 3B HOIERIEEHAE TiRH5N
ZOMMDIXT BENTHD. ERICEOTRIBERZELEB DRI RVETHImUZ. B8, GHS I
FFD4ETIE 2024 FEOBDFEICTENIAVEXDZ 2 ((BEEL TV,

o> 86 S K A

o> &1 S ¥




AFE 2-1

REEHRN WHREER)

1. [{EZE= AIVN-J1ZWJ1)-)b
2.|CASE=S 90-43-7
3. | BnES SEREEERANBIRSE 201684
E=HIES 20085E 20215E 20234E 20245
- (E20£EE) (SHI3EE) (BHSEE) (SH6EE)
2ESEE (0O) X545 - - X (CZELRN
2SS (BR) X545 - - X (CZELBV
o N XEZELRWN (9
20%sHE 0 : FBx - - n
=M (IRA @ HR) PaEPOE AN S EA)
SHET (RA &R DEETERL - - DEETERV
SHSY (RA  ME. ZXN) DETERL - - DETERV
4.|GHs 2328 KREREEME /R X532 - X531 X551
|GHSTIH IR I BB IR 1 BRAL e X52A - X531 X551
IR AR EIE DFTERV - - DEBTERV
RS R X545+ - - XA LR
AIERERIR M X534t - - XL
FENAME X534t X518 - X532
HIBSE X4 - - X (CZELRN
SEENIESESE (EEIEEE) DETERV - - DEETERV
SEENESESE (RIEFERE) DETERV - - DEETERV
RANVEEE DETERL - - DEETERV
TLV-TWA -
ACGIH
@ TLV-STEL -
o DAEX HERE -
BEFE BRISEE |-
MAK 5mg/m 1 (2015)
® DFG .
B BRI AE Peak im (1)
5.|0E®@~0) |@  osHA QVEAL -
=
=%) TWA -
® NIOSH STEL -
® UK WEL QVEAL
@ EUIOEL QVEAL -
@® 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) FEEZBILEFMES 65 (5) 268-300 (2023) AEREZDENIE (2023FE)
S o AL s (® List of MAK and BAT Values 2024
)ﬁ%ﬁﬁ}]y:\—?@”y https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/1ss2/Doc002/mbwl_2024_eng.pdf
%(:}Eﬁ b\t—_ﬁﬂ’g The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6. e t‘ (@) _OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
— (5) CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/
ﬁiij}ojxl/l\ 1 ® 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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FRIDLA=ETIZI-2-A5—b CASRN | 132-27-4

FHHREOES
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e
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N\BSRTRER%ME : 10 (B4 : mg/m®)

ERMREEREEE . (BEAiL : ) OXFHE

1R L 5w X
=

1) Bomhard EM, Brendler-Schwaab SY, Freyberger A, Herbold BA,
Leser KH, Richter M. O-phenylphenol and its sodium and potassium
salts: a toxicological assessment. Crit Rev Toxicol. 2002;32(6):551-
625.

2) Mobay Corp and Dow Chemical Co (1990) Two generation dietary
reproduction study in rats using ortho-phenylphenol. Study No. 85-
671-02, Mobay Corp, Stillway, KS, USA, The Dow Chemical Company,
Midland, MI, unpublished

o> 86 S K A

X b

D Wistar 5w & EE 20 ILISGERE 228, 447, 949mg/m’> DA N-T1Z)LTI1)
=)l GB% : I4/)-)L/PEG400) OI70OYVI%E 1 BFEEEIIRAEKE (BE6E
) L. 0% 7 HREISRUIER. SN ERFUEEFZEFFRHsNhofk.
Tz, MWD F344 S5y h&EFR 5 ILIGERE 36 mg/m> OAIM-T1ZILIT)—ILO# U
A% 4 BEFEEEEIIR A (FKEEUAER. 2 BRI RIFEICEERE(LRH5N2H
oz 1),

It rgED CD(SD) 3y &8 35 IL(CAIM-TJ1ZITJT./)—)V% 0. 40, 140, 490
mg/kg bw/day T/RBEEI:SU. 2 HAAES4ER (1 =4  ZAECAHT. 3IAC. &
FLATEN 31 B0 5HAM) ZEMUILER. SHE1%5EETE FO. F1 M
EB(TAREENNNFINRZ BRI DR 5 TROSNI. FO OB ASERSETERaD
FERNVEERCIENL. FO HEOTAEU LSS EH LU F1 HOERER 58 TE
RS OREXRNMERTERVNMENNU, £z, FO lrEohAE %585 L
U Fl1 OB RIS CEMAIROERREEZ:2%. FO H#ESLU F1 Hom
FE1%5E CRENBT ERMBER RO RAEN%. FO MOEHER5EITE
1T L RZHRRBR AR DB ERIENNZ RO, 125, \REMWIICBIL TIE. #ERY)EE D&
DBEFEIZRDHNRHOE 2).

BLEED, EDERERDFERNS. BlEOLUBOEE 2R/ 8L
NOAEL % 40mg/kg bw/day ¥IBFL. RIERFREEE2EE LR 10 mg/m? &N\
TR EEEC U TURET S,

TDIEH

o> &1 S ¥

OLE1—-XERREICHI 2+ —mXDERIGEFHD, RURRERFEZECHVTKAIEIC
FERD, ESMEFORF(TRUCENOXXIBAENBE THBH

OLE1—ERRECHIDF— X DEES T4 - RN RREZEN TR, SEIDI>
RIRA > MERTE(CBRL CENO X BRAEN M E THD I

Ozof ( )

ZOMDOIX

FRUDLA=ETIZ)V- 2 -A5—ME AIVM-TJ12T1)-)ILDF NI LETHZIEN
5. AIWh-J12)I1 /- RZRVWCREREEEZER UL,
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1.[{EZE& FRIDA=ETIZ)N - 2 —AF—b
2.|CASES 132-27-4
3. | B nES FSEREEAEMRAIBIRSE 201684
——— 20064 20164
(FRk185E) (ERk285E)
=S (BO) X534 X534
=S (BR) DETERV DETERL
2HSEE (RA : HA) TR TR
=HET (RA &R DETERV PAENIEZ]N
SIS (RA  ME. ZXN) DETERL DETERL
KRBREE/ RIE X431A-1C X551
4.|GHS% %8 BRICXI 9 2 EERIBE 14/ BRRIEN4E X431 X431
IR R R E I FETERL FETERL
R R I DETERL X545+
e IR X534+ KETERL
FENANE X432 X532
4TSS DEETERL X535+
SEENESEST (HEIRE X533 (FEMER) DEETERN
SEENIRSESE (RIEFEEE) DEETERL DETERL
BRANVEEM HTERL FETERL
TLV-TWA -
@ ACGIH
TLV-STEL -
o DAEX HSRE -
BEFE BAHBDEE |-
MAK 2mg/m I (2015)
© DFG Peak li I(1)g/
\ . eakK |lIm
B (<RI i -
5| 0B8H(@~01F | @ 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) FEE/EFMES 65 (5) 268-300 (2023) SFBREZFDES (2023FE)
@ List of MAK and BAT Values 2024
A o aaray https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/Iss2/Doc002/mbwl_2024_eng.pdf
)’%%DHY%@”y The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
%(:ﬁﬁ L\TC/.LA\E,‘J @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
6. *%%Fslkko)l/t _ (5) 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
SCHERDYUR 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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Y& 17> CASRN | 95-13-6

THIREREEE HAT : >

e N\EFRTEEEEE 4 (BfI: mg/m3)

BOIRZ |, _ ~ o
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EURIR % . piii:
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. 1) EFAEFAIEER (2006) : inden DIYNIHIIBRIERSSH 4 - LERES

MHEER, ERES SR11087, RS LEMEZ R MMFEFT (2006).
<IEh>
Xk 1 (FREREEERECWERRAE-RICEAGROT-INHD L. FIzitERD GLP
FEEZ(CHVT TG HERICEDEREENTUVBENS., CONERERAUR.

EUTERA
U2 AR #
X T
DR

ItfLEE Crl:CD(SD)>w&E¥ 12 IL(C 0 (O—>A1IL). 4. 20. 100mg/kg bw/day
D1>7> (FEFE 98.9%) %. 1 [Ol/HTESHAHROES (i 42 BR. HERE
45 HfE) U, e Y754 MFEUTHEREE 10 ITC 0 (A—>A4JL). 100mg/kg
bw/day OAME#I%S (42 HME) URERSSHE - EIERESEHEHEROE
R EIERESMHCOVTE, AYEREDEEFE LI ZPRIEERO NN,
EERE | Iz, l#i# 4. 20mg/kg bw/day 1 SEF CIIAMEREDEEFEL I 2T RIIRDS
BEDIRZE | MM, 100mg/kg bw/day 1 S5EFOEIES JUY T4 MFDIEICH VW THAEE
DIEE DO (RERBECEEL TEREREFOLfE (42 H) : 18.1%. Hlif RXBETO 14
H) :51.5%. Y751/ EfOlt (42 B) : 29.5%0#NH]) . FE9FRMERNE/OE>
EEOHRRIRL. £, ARMEEROERMENNZZDHSNI. 1),

L&D, BEERDFERNS . AEIBINIGH], IRMENDRZEZEEFRAZEL U
NOAEL % 20mg/kg bw/day EHIBL. REERZREELZEZRBUE 4mg/m3 % /\B5RS
EREEEBEUTRET S,

ZOMDOIX




A 2-1

wEEHN HHEER)

1. [{EZME& 127>
2.|CASE= 95-13-6
3. | BnES SELEEEEMRAIRBIRSE 20197
P 20066 20114
(ERk18FE) (CER23FE)
2HsEE (B0O) DEETERL X549t - -
SMsE (BR) DIETERL DEETER - -
SlsE (RA : HX) DEE RS ELFSESI - -
SHsY (RA &R DIETERL DEETER - -
SMSE (RA : BHE. XN DEETERL X534t - -
KEBEME /RIS X453 X5t - -
AR(C I 2 EEERIBE M/ BRFIRIE X4532A-2B SETERL - -
4.|GHS %8 I IRas R EIE FTERL DFTERV - -
RIEREN X451 DEETCERL - -
ATEHRRERR Y FECERV DEETER - -
FEHAM DEETERL DEETCERL - -
4IESE DETERL DIETCERL - -
X532 (FHiE. B, X531 (BHhE. &
HEENERSE (HOISRE) (R 93 (RE(R) X3 (K - -
R b3k
BEGNESESE (RIERE) |Xo1 (AT, B DEETERL - -
EAAVEER DIETERL DEETER - -
© ACGIH TLV-TWA 5ppm(2008)
TLV-STEL -
® BAEX HFEaRE -
FEFS BAHSRE |-
® DFG MAK. -
s 1 e Peak lim -
HSE (SR PRFUE WA
5| 068 @~@E | @ OSHA
s STEL -
® NIOSH TWA 10ppm(45mg/m)
STEL -
TWA 10ppm(48mg/m)
UK WEL
© STEL 15ppm(72mg/m)
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)  EEBEFHMET 65 (5) 268-300 (2023) IBEEZ0EIE (2023FE)
e o (® List of MAK and BAT Values 2024
E%Eﬁ %@”R https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/Iss2/Doc002/mbwl_2024_eng.pdf
— AN The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6 ﬁ(‘uﬁﬁ l'\7—'—-L\E,"] @) OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
. *%%Fﬁkko)l/t _ (5) 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
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
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HrIREHENMEE 1 2024/5/28—2025/12/15

ME%

ROSITII-I | CASRN | 100-51-6

SHlREOES

mAE O

mERE
BoRE

NERTEEE%EME : 10 (B4 : mg/m?3)

ERMREEREEE . (BEA17 - ) OXFHE

R YR

1) The Personal Care Products Council. A 4-week inhalation toxicity study of
aerosolized benzyl alcohol and benzoic acid in Sprague-Dawley rats. Study
number WIL-703002, 8. Feb. 2010, unpublished., cited in Amended Final
Safety Assessment.

2) National Toxicology Program. NTP Toxicology and Carcinogenesis Studies
of Benzyl Alcohol (CAS No. 100-51-6) in F344/N Rats and B6C3F1 Mice
(Gavage Studies). Natl Toxicol Program Tech Rep Ser. 1989 Jun;343:1-158.

3) Scognamiglio J, Jones L, Vitale D, Letizia CS, Api AM. Fragrance material
review on benzyl alcohol. Food Chem Toxicol. 2012 Sep;50 Suppl 2:5140-
60.

4) Reynolds RD, Smith RM. Nebulized bacteriostatic saline as a cause of
bronchitis. J Fam Pract. 1995 Jan;40(1):35-40.

o> 81 S K A

X B

IR SD Swh&E¥& 10 ILiC 0. 30, 100, 300, 1,000 mg/m> (581 0. 41.

102, 290. 1,072 mg/m?®) OA>ILZIA-IV%E 4B (6 BRE/H. 5 B/E) (<&

SEFICEE, I7OYIV) URFER. 1,072 mg/m’ (S<EE¥ O (5/10 IL) (CBWVT. Bl
(CENREZEREN RSN 1. % 1),

F344/N 5y hS&U B6C3F1 YIRZEESE 10 IT(C 0. 50. 100, 200. 400. 800
mg/kg bw/day ORI TILI-)V%E 5 BB, 13 BREEEEORS USSR, Sy
@ 800mg/kg bw/day &SEET 8 ILFEET-LIH. 7DI5 4 LIRS FRICLZEDTHD
oo IWh-NUXHIC 800mg/kg bw/day % 58F C(IHEEE (55D&F) HRESN. Svh
TIIRRE, ESH. OBLUEEEOH MASRHSN. ik - BIAR - B R U iR
EHPT R 23R, AREIENINIIHNESY N (3D 800mg/kg bw/day 1&5EET 7%0D
1N, D 200mg/kg bw/day 15 ET 5%DINFEINERSHSN. XIATIIHED
400mg/kg bw/day B E#:58¥T 5%0HNHI. [tfD 200mg/kg bw/day U E3%58F
T 5-8%DiNFHEINEEHSNI, MiELE. ENENBREREIRSEF CIAEENNFEIZS 0%
SEEFRRIIEANBIDE2).

F344/N S5vh&E#& 50 PLIC 0. 200. 400mg/kg bw/day. B6C3F1 YRR EE 50
IT(C0. 100, 200mg/kg bw/day ORI 7 a-)% 5 B/, 2 FRaERO%RS
UIAER . &7 R, AEISINFEIERKRAT R, IRt 20 JUEB R E% 5201
2JcZELD. Sy D NOAEL 7 400mg/kg bw/day. YUAD NOAEL Z 200mg/kg
bw/day (WIhbmEIREEEF) LTV 2).

MEEESY S CREEARBA) REER 5 ILIC 44, 440, 2,200mg/m> OAR>ZIL7) -V %
1 B 6 B, 5 HREIOIRAFKERERDIER. SEE JEE CIIEHHECHERRMAER
(1 15%. It 13%0RL) %329, RSIESEE0HEMMEMIA RSN, N5
(FAEERAN D IR RMENIS LUBEAREIME DABRI(CLZENEEN TS, COEERTD
NOAEL (3 440 mg/m’ (8 BERHEAE : 330 mg/m?) &EHEENTLS 3).

JEBOERERLART O TAT 10 ROA. 5RIAITIT7II-ISEEIREIEK(9
mg/mL)%. &0 5 2O BREHCEIERIEKE . FNETNRISAY-2AVT 3 mL/[E. 4
m/8 (F<EFBARRE) | 2 BBEKELE (P13 49.2 @ORIF(E-33>) #ER. 5t
BBEY 2 /4 %, (F(EBEE 4 2/5 BIODVWTREI IR (AEPEERR, M., IR

9




&) HERHSNEZ 4).

L&D, BDERERDFERNS, ARERAEEEFREZZE Uz NOAEL % 330mg/m?3 &)
BRL. FHERGEEEZELURL 10mg/m® Z/\BREEEEEEUTRET 3. 28, 8%
RPEEEAEE., WS EROINBRNTENSERETERV | EHIRTT S,

TDIEH

o> &1 S ¥

OLE1-XBECHF 2+ —mXDERICEFRN. BURIBREZE(CHVWTKIRCER
D, BEMEFORE IRV CENMOXEGAENM U E THEILD

OLE1-XBRREICHF 2+ — X DELEES FUA R R RFZENRRD, SEIDOI> RRA
> NEIE(CFRU TENOXBEREN M E TH ST

Ozof ( )

ZOMOIX

BRI SHDENS. R (FEHIEXRICEBET2MNENDD (RERINEEED
B) .
X 1 3R 1 (Shh 251 ROFHIRBERNESMD OEL #R8D documentation TOHFH
[EERNFESRSNIZCELD, H5% documentation Z#5E&RIELTHAV

A. Hartwig, MAK Commission. MAK Value Documentation, Benzyl alcohol /
phenylmethanol, Supplement 2017.
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B 2-1
REEHX WHRE)

1. [{E¥ER AT
2. |cASES 100-51-6
3. |BSES HEZEFHEMRABIERSE 201899
P— 20084 20194 20214EF
(SER20FEE) (BHTEE) (HH3EE)
2EsEE (80O) X594 X454 -
s (BK) X594 X534 -
2HsE (RA : AR) AR REMNIEZZHLRN -
2HESE (R &R X593 DETERN —
ST (RA : 1. XM SETERV EHTZELBV -
FEEREMN /RIS X534+ XEZE LR -
HR(CXT I 2EERIEEE/ BRRIE4E X452 X432 -
4.|GHSD%E IFIR 2 REAEE SEETERL) SEETERL -
REERMEME DEETERN DFETERL X4531A
AhERR R R X535+ RSMIEZZHLRN -
FHAME X534+ XATEZEH LR -
HhES % DETERN DERTERU -
X531 (PIREESR, B
BHEENEIRSE (BERRE) DEETERL &) X533 (FREME -
)
BHEENERRSE (RERE) DEETERL X551 (PIREER) -
BAAVBEMN DEETERN DEETERN -
® acGlH  THV-TWA -
TLV-STEL -
o DAER HERE -
BEFES BAFSEE  [25mg/m(2019)
MAK 5ppm(22mg/m)(2016)
© DFG Peak lim 1(2)
5 B SERFIENE @ G5 TWA -
B|(O~QIESE) STEL -
® NosH WA -
STEL -
® UKweL WA -
STEL -
@ EuIoEL WA -
STEL -

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

FESARIAEFMIEE 64 (5) 253-285 (2022) FBREZOEIE (20226F)

QP

List of MAK and BAT Values 2022 https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc00 2/mbwl|_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418

RERSCEDUNE(C
6. | AVEARIHEBIZE D

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

LEI1—3ZHRDYUZ ~

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

QPP®

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-

11




FIRAR B SR i

BFIR=ZHFMEE : 2025/12/15

=E2

FAST UL CASRN | 1111-67-7

=l

FHHREOES

mAE =3

B
fBOIRR

NESRIEEEAE : 0.25 (B : mg/m3) fHELT

ERMREREE (BEAi - ) OXFHE

IR HLER
.

1) THRAOESIERE®E (2025 R) IKRERNSRES. B 6 F 10 A,
pp 305-308.,

2) Dahlberg PA, Bergmark A, Bjorck L, Bruce A, Hambraeus L, Claesson
O. Intake of thiocyanate by way of milk and its possible effect on
thyroid function. Am J Clin Nutr. 1984 Mar;39(3):416-20.

o> 86 S K A

HHOBRIEER(G. FFRERE. AIRMEE. HEIEE. BEEESFINIREIT NS
O EZERIDVENHD. BARAOBRSFERERE(2025 IR) T, A - Siin
BOME LREZ 7mg/BERELTVS 1), DHEORRREREFDR CIFERE
FfEE. Bt 1.24mg/B. &4 1.07mg/BTH? 1). COTENS, BEEEMHHR
BICLDIHBEDIEND (&, 5mg/BEENBREEZSND.

EMRS>T47 (5B1E 28 &, Lt 9 %) ([C8mg/BO. FAS T % 12 BREIFEO
EEU THRIRIREEEN DR B2 S HBIL ISR, T4-T3-TSH (CAERZ(LEERD/N
9 EESFFIRBREEECRZELBNOIELTVS 2 ),

BLESD, EhOME LRE(ICEDIE, HFHEROBRIERO FRZ Smg/BEHIBRL.
TERFEF2ERUL 0.25mg/m3 (HELT) 2/ \FREREEELVTHRRY
o

> 86 S X

ZOHEER

OLE1—-XERREICHI 2+ —mXDERIGEFN, RURRERFEZECEVTKAIEIC
F0, #E Iii'%@*ﬁuj‘uﬂb'CLbD@Yﬁkuﬂab‘uﬁ\%‘c@ét&)

OLE1—XERRECHFBF—sm X DEES A - RN EREZENERD, SEIOIVR
N> NEEICERU CEIMNDOX RFAEN N E ThdIzsd

Ozoft  ( )

ZOMDOIX

EEREEERTECEIZIFASVVHBE—IROBEBOEEHIERESSNRHO.
FAITOBEE—REIKICARATHZN (% 1) | BEIRIET T3 A fZElx 9 206
ZIBTEL. 18R LT FAS VOB | OB E M LB UFER . B LUFAS 7 BED \BFE
EEESEELE (FNEN 0.25mg/m?3, 0.4 mg/m?) OAY)ESREMEEEN
Z1N 0.5 mg/m>. 0.8 mg/m?> THRTENS. L CREREEMERZIRETS.

% 1 : BS0HhATAYM N _EFIL SDS_FAS 7> 455 —4H

12




RFE 2-1

wEEHN WHHRER)

1. [t &%= FAS 7B — il
2.|CASEHE=S 1111-67-7
3. |BHES HBLEEEEEMITRRIREIDN22
— 20064
REILRE (TH1BER)
st (&0 DEETERL
=2EsT (1ER) IR
=ME (RA : XR) RS
=2MEE (RA L E&R) SFTEBL
=ME (RA : B SN SFETERL
KREBEEE /Rt SFTEBL
4.|GHS3%8 BR(CHIBEEMEEIE IRRIEIE]  HEETERV
IR as R4 I% SFTEBL
BRI DFETERL
SRR EERE FETERL
FEH A SDFATEZL
4IEst DETERL
FEGENESE (BEORE) SFTEBL
BEENESRSE (RIERE DFTERL
RAVEER DETERL
TLV-TWA -
C TLV-STEL -
® BHAEX ERE -
BEFE BATDEE |-
3 DFG MAK . -
B (IR Peaklim I
5.|088(@~@(F | @ O0SHA TWA .
STEL -
&%) TWA -
® NOSH -
TWA -
® UK WEL — -
TWA -
@ EU IOEL STEL -
@® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values &

[RE R SEF DU
= bu == TRV rt/IN: o
HEREEDLE 1—
SZERDYUZ

Blologlcal Exposure Indices (2023)

® with 9th edition documentation (2021)

F‘%ﬁéE—?—"ﬁ 65 (5) 268-300 (2023) SFEREZEDENE (2023FF)

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 eopp

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

FFIR=ZHEA : 2025/12/15

=g

IR MHE(EER CASRN | 1332-40-7

FHHREOES

ARz L3

MR
EOiRR

NERTEEE%EME 0.25 (B : mg/m3) $RHLLT

EREIRERAEE (B - ) OXRFHE

IR HLER
.

1) THRAORSEREE (2025 FhR) IRERTZHRES. B 6 F 10 A,
pp. 305-308.

o> §& S W A

X b

HHOBRIEEE, FAEEEIEE. AIRIEE. HIFEE. BEEESNIREITDILNS
HOFEZZRIDRENIDD. BAANORSFEREAE (2025 F4iR) TR ZA-E
EIEOME LREZ 7mg/BERELTVS. DHEORER - REAERER CHENRE
B, B 1.24 mg/H. 2% 1.07 mg/BTH3 1). COZENS. BESEMEERFK
FEICLBEHREDIENN (& 5Smg/BREENELZEEZSNS.,

B E&D, EbOME LRE(CEDE, HFHEEIODERAREOD LIRZ Smg/BEFIRRU.
TEERGHEZERUL 0.25mg/m® (#AELT) %/\BRBEEEELL TRRY
2o

o) 86 S Y

TR

OLE1—XEREICHIIDF—mX ORISR, RURRNZRFZECHVTAIEC
120, ﬂﬁ%’lia”*O)ﬁn]‘kﬁ”bf)_b[ld)ﬁlﬁkuﬂED‘M\E'C&S%K&)

OLE1—XERREICHIIDF—m X D ES FIA - RN ERRFZENFERD, SEIOIVR
N> RRTEICERU CENOXBRERE NN E THDIsH

Ozoft ( )

ZOMDOIX

EEREEENECEIIEE TR LIOEB ORERFE(CRATIEELIBREE
SNBHOf. IBEMHBLEREIKICRNETHZN (X% 1) | BIRIE T TERA A EEEZ IS
ZENS (% 2)  BEUORMENTHEIRIRER A AT (CLDE BB HCLDFHEL, B
B, BRRE(IORSNEIERE M H (LI DR E P IREF (I I 2RIBMED BT REENE Z 5N
2h. EENRFHEN BT GERIBIRNMRVCENS AMECHVTRIRGZRICRERE
BZ2E%E T DT EFBUITEFRBROEHIRIU,

RE. IR, [VBFEAORIFMECOVWTBENMNETHD,

%1 : BHZ0oHATAYA N _ET)L SDS_IEEMHE(LIR
X 2 : HSDB-Pubchem_Copper oxychloride
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AR 2-1

WEEHRN FIHRER)
1. [{EZE& IBEMIEEIR (5% : B EIB(CERKFIYD)
2.|CASES 1332-40-7
3. |BnES FSELTEEEEMITRRIREID22
HEMIEE 20065E iO lgﬁfﬁ
(ER18FE) (BHTEE)
SESH (BO) X534 X534
SIS (BRR) X534t XCEZELRL
S24sE (RA : HR) DIEERRI X5 (EZ= U0
=2Hst (RA  &ZR) DETERL DEBTERV
2SS (RA : E ZXK) DETEIRL DETERV
REREME/ Rt X5t XCEZELRL
4.|GHSHE BR(CH I 2 EEEERIEES 14/ IRRIEE X532B X732A
' a iR DEETERL FTERV
KRIERAFE X539t DEETERL
B Z IR % X5t FETER
FENAME DFETERL DEETERL
EE=kS DIETERL FETERL
X ERCLD
BEBNRESE MERE) | smezan | D0, 00
HEENESESE (RIEERE) DERTERV FTERL
RAMVEENR DFETERL DEETERL
® AcGlH JEVITWA -
TLV-STEL |-
® HAEESE ufF{é“,%r“ -
BEFE -
® DFG E:'Ai i -
B2 (S R IR B Tsj‘A m
5.(0E®(@~@F | @ OSHA
sy STEL -
2 TWA -
NIOSH
© STEL -
TWA -
UK WEL
© STEL -
TWA -
EU IOEL
@ STEL -
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values &
Blologlcal Exposure Indices (2023)
dition documentation (2021)
@ F¥1ﬁli%ﬂﬁnf 65 (5) 268-300 (2023) FrEEEEDENIS (2023FE)
oA pere (@ List of MAK and BAT Values 2024
}E%Em} %@”2 https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/1ss2/Doc002/mbwl_2024_eng.pdf
- AN The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6 $(L—}Eﬁ L\t.Lx E"J @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
' *%%Eakk@l/t“ _ (5) CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/
= 1 ® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits https://www.hse.gov.uk/pubns/priced/eh40.pdf
SCRERDYR 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

BFRESFHMZEA : 2025/12/15

=g

E0U> s — i CASRN | 10102-90-6

FREOES

nAE O

IREEAE
EDIRRE

NERTEEE%EME 0.25 (B : mg/m3) $RHLLT

EREIRERAEE (B - ) OXRFHE

R GRS
=

1) THRAOESERE®E (2025 FiR) IRERFNSBES. B 6 F 10 A.
pp. 305-308,

o> §& S W A

X b

HHOBRIEEE, FAEEEIEE. AIRIEE. HIFEE. BEEESNIREITDILNS
O EZEZRIDVENIDD. BAANORSFEREAE (2025 F4iR) TR KA-E
EEOME LREZ 7mg/BEREL TS, DHEORER - REAEFRER CHENRE
FEfEE. Bt 1.24 mg/H. &t 1.07 mg/BTHD 1), COTENS, BESEMEEREC
BBICL 2B DIEN D (& S5Smg/BREENEREEZSNS 1),

B E&LD, EbOME LRE(CEDE, HRIEEODERARERD LIRZ Smg/B EFIBRU.
TEERGHEZERUL 0.25mg/m® (#AELT) %/\BRIBEEEMELL TRRY
Do

> 86 S X

ZOHEE

OLE1—XEREICHIIDF—mX ORISR RURRNZRFZECHVTAIEC
D, ESMEFORF(RUCENMOXXIBAENBE THBH

OLE1—XERRICHIIDF—m X D ES FIA - RN RRFZENFERD, SEIOIVR
N> NEEICERU CEIMDOX ERFRAEN N E Thrd s

CZ0AH
( )

ZOAMBOIAX> b

EEREEERTECETEOVVEE _AORREECREIZIEEOEEHIERE
B/onRholc. APEKICRBTHDN (% 1) BRPTHRAA>LEOUEE7 A
INAADEREINISE . EOVEET Z A3 (LM S EENENIK D RSN B (% 2)C
Ens DB (B0 5 FERGTE) CROBE MO RZECERUL/\REEER
#E (ENTN 1 mg/m3. 0.25 mg/m® (AELT) ) OARMBEOD FRIREET
EEEEUIFER. ZNEN 1.5mg/m? BLYU 0.6mg/m’ THRZENS. D FEHREIE
MEVERICE D EFHMIU,

%1 : HSDB-Pubchem_Copper(II) pyrophosphate

%2 : HSDB-Pubchem_pyrophosphate
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BlFE 2-1

RSN (WHREE)

1. {EFMEH E0U>BEsE — iR
2.|CASES 10102-90-6
3. | nES FHELTEEEEMITORIZREIN22
HEHE (Pt
52
2Mst (BO) FETERL
=Er (BK) DEETERN
=st (RA : HR) ESPSE AN
2EEE (RA &R DEETERN
S4B (RA D, ZXK) DEETERL
KREREE /Rt DFETERL
4.|GHS7%E BRICXII2BERIBEIE IREIRIE|  HiETann
R8s REAE 4 DEETERL
R ERAFIE DEETERL
AR RR DEETERN
FEHAM FTERV
IES DEETERV
SEENEESE (HEEIF<EE) DEETERL
SFEENERSE (RIEEGEE) TSR
mRAMVEEY SETERL
TLV-TWA |-
o e TLV-STEL
o DFEX HEREE -
FEFE RAHSEE |-
® DFg MAK -
Hﬁﬁ%(i(aﬁ 7] Peak lim -
EIRFE WA
5. |06 (@~@E | @ 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) EEFBEFHMES 65 (5) 268-300 (2023) ABEEZOEIE (2023FF)
_ (® List of MAK and BAT Values 2024
== A o
}ﬁ%ﬁﬂﬂ %ODLIY https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/Iss2/Doc002/mbwl_2024_eng.pdf
= AN The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
ﬁ(hﬁq L\TLL\E,\] @) OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
6. *%%Bakk@l/t _ (5) CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/
= 1 ® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits https://www.hse.gov.uk/pubns/priced/eh40.pdf
SLHRDYA
@ 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

FHrixRSHEMEE  2025/10/27—2025/12/15

=E2

IvALsE i CASRN 7789-19-7

FHHEEOES

nAE O

IREEEEORSE

NESRTEBEEEME :  0.25  (BfI:mg/m’ ) RAELT

EMREREEE . (BT ) OXFHE

R

1) TBARAAORSERMEE (2025 ) IRERN=IRES . T 6 F 10
H. pp 305-308,

2) 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.

> & S W A

AOBFIBEL. FHLEERES ., AIREE. HRES. BEEESENIRET
BENSIRNE EZEBIDINENDD. HRAADERSEIEREA(2025 k) T
(F. A - Bl EDOMA LRSE% 7mg/BERTELTVS 1), DHEORRERS
ERERRETIEREFMEE. B 1.24mg/B. &% 1.07mg/BHTHD
1)o COTENS, BEZEMIRIEEE(CLZIMIBRMDEN D E. Smg/BREENER
EEZBN 3.

TEDICISCE VBRI TIB O XS 74 AEXTI8EF 67 ADERKRIRERE
R UIAER. (FEEED 23%ICEEEOREDIENZR., IRIEHFIvER
BEOFHEFEFRRETE 3.38 mg/m’. #FFRET(E 2.64 mg/m>T
Mol 2)

U ELD, EbDME LRECEDE, IEROBFEIIEERO_LE%Z 5mg/HE
FIRRL ., REERMGEELZZELUR 0.25mg/m’ ERAELT) &\BSREEE%E
BELTIRETS.

TDIEH

o> & S K

OLE1—EBICH BT —m X DERICEEHRN. BUARRRRSZEICH VT
AIRICERD, EBUEFORRU CENOSGERABNUNE ThBles

OLE1—ERBICHIFRFT— X DEES A - ZNRRFZENERD, SOl
DI RRA> NREICIRU TEIMDOSEARABENNE TH DD

Ozoft  ( )

ZOMOIX b

IEEEEENECETIVEE ZHROEBOERFZECREI BRSNS
RSNz, KB (KICEBTHIN X 1 IBRPTIVERA A ETRA
AVCEEREZ I DRIREMZIEEL. JvREADBEHDO R ZE(CEHR U\
MIREE%ME (FNEN 2.5 mg/m? (JvxELT) . 0.25mg/m? (REL
T) ) OARMBEODFEREMBEHENEN 6.7Mmg/m> BLU 0.4mg /m> T
HDIENS DFERBEEMEVERICE DEFHELL.

BB, RIS T DRI GERBOBIERF(CLDEDEEZISNDN., EE/
REFMA BT BERIBIRNRVCENS . AME(CHVWTRIB G2 R (CREEEEEZ
FRIE I D E(TBUTFRVEHIRTUZ,

BB, ERORIBIMECOVTEENIDETH D,

% 1: CRC Handbook of Chemistry and Physics, 91th Edition
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BlHE 2-1

REEHN FHHAA)

1. [t ER IS i
2.|CASES 7789-19-7
3. |BnES SHERZEEEAMITDRIREID22 / FHET /A TORIZREID29
s 20065E
BEMIER )
(ERR184EEE)
SMsEE (BO) DEETERL
SMsET B DEETERL
SESE (RA : HR) DEEERI
ST (RA  ZR) SYFETERL
SEEE (RA : HE. ZXN) DEETERL
REBEE RiBt DEETERL
4.|GHS5%8 AR(CX 9B EERIEE T/ IRRIEIE X4532A-2B
I IR AR R EIE SEETERV
SRS DEETERL
AlEtrR Rt DEETERL
FENAME DEETERL
HIES DEETERL
HEENESRSE (HEIEGEE) X533 ([ERIEIE)
HEENESRSE (RIEFGEE) X531 (B)
SRAAVEEHR DEETERL
@ ACGIH TLV-TWA 2.5mg/m as F (1996)
TLV-STEL -
® HAEZR HSEE -
BEFE BAHSEE -
® DFG MAK 1mg/m (I) as fluoride (2005)
B IR S ifNa'g lim 1)
5. |08 (@~@lE | @ 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 Ind|ces (2023)
A a Wi ition docu ation (2021)
@ F%ﬁ&%’#ﬁ 65 (5) 268 300 (2023) #@Eéﬁ‘lgn(zonir)
oAt e (@ 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%EHH %@”R The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6 $(:}Eﬁb\7—:ﬁﬂq @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
: %Fﬂw‘-@bt _ |-® CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npa/
*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

HrixR&&MEE : 2025/10/25—2025/12/15

=E2

TAIvAEHR (RIALTAELER (1)) CASRN | 12062-24-7

FHHREOES

mARE O

B
TS

NEREEEASEE © 0.25  (BfiI:mg/m’ ) $RELT

ERMREREE (BEAi - ) OXFHE

R GRS
=

1) TBRAORSEREE (2025 R) IKRERTWES. 916 F 10 A.
pp 305-308.

2) 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.

o> 81 S K A

X b

IRAOEFIBET. FreEfEE. AIRIEE. MIREES. BEEEENREITDIENS
D EZZERIINENDD. BARADOESEREA(2025 i) T(E. KA - S
EBOME LRE%Z 7mg/BERELTUVS 1), DA EOREREFAEER CIHIERE
EEME. B 1.24 mg/B. &% 1.07 mg/BTH3 1), COENS, BZEERE<
E(CLHIERMDENDE. 5mg/BREENBZEEZSND.

IVEYDICIECEURIBR TS OMZEES 74 AEXTIREE 67 NOESRREGERZEL
UIHER. (JCEEID 23%(CEEEDOEEDIENZ:RS. IRIBETIVRIEEOFIEE
BFFR&ETIE 3.38 mg/m’>. EFFRETIE 2.64 mg/m? THolz 2).

B ELD, EbDOME LRECEDE. IFEEOBFIEED _LE%Z 5mg/HEHIRRL.
AHERFZRHEREEUR 0.25mg/m® EHELT) Z2N\BRTEEESEELVTRREY
Do

ZOHEE

> 86 S X

OLE1—XEREICHIIDF—m X OERIGEFRN, RURRNZRFZECHVTAIEC
D, ESMEFORF(TRUCENOXIBAENBE THBH

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

Ozoft  ( )

ZOMDOIX

EEREERECE T IVEIRDER OREZECEI 2B EMHIFRIISHN
Bholee TAIEERIZKICEIATHD (% 1) | KERPTIAVEBET2EEZISN
%. Iz, FREHE OB THAINTHTA I ADBE (SR D ERTIUEIDA A B LU A
BRIS(CRBZENS (% 2) | IVEERDBE 2 LU GHMIELIZN\IFREERE %
B (FN¥N 2.5 mg/m> (JvzELT) . 0.25mg/m° (EAELT) ) OARMEDS
FEMEMER. JvENSOER TE 4.5mg/m>. $NSOEH T 0.81mg/m* TH
BIENB. ELTOREREEZIRRT S,

BB, KEPIRICH I 2RI (BRI (CRENZEERME(CLZBOEEZISN. 20D
FZE(ITINIKZFRIZETZEDERBNONZN. ZOBRD pH EREBDORIDTE 21BN
ENB. AME(CBVWTRIEMZ B (CREREBEZ5%TE I (S TRROEHIRTL
IZo

E(C FEARVIROREHECOVWTEENMNETHD.

X1 : BBOHATATA N _EFI SDS_RIOMETABEER( T ) (Bl v LiR)
X 2 : HSDB-Pubchem_Cupric hexafluorosilicate
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AR 2-1

REEHR WHRE)

1. [{EFEH NIAETABEER ()  (Bl% : oA Jw{biR)
2.|CASES 12062-24-7
3. | nES FHETEHEEMITRRIREID22 / HELTEEE A THRIREID29
HEHIEE 2096¢f§ 20 IEETE
(ERk 184 ) (BHTEE)
st (&EO) ETERW FTEBL
=2MET (R DEETERL DEETERL
2MsE (RA L HR) DEER XHEZHELBN
=2HsT (RA &R SHETERL DEETERL
SHSEE (A : HEE ZXN) DEETERL SYHETERL
KREREMN /Rt DEETERL X531
4.|GHS 48 AR(CH I 2 EERIBEMEBRFIRE X432A-2B X1
- IR Rs A1 SIHETERL DEETERL
RS RS FETERL FETERL
AEifREER T SHETERL DEETERL
TN FA TSR FTIRL
4ot SDFTERLV DFETERL
BERNESRST (HOEEE) |93 (RErg) |X93 (KEkim)
HEENESRSE (RIEIECEE) X551 (B) XH1 (8)
RAVEEE FATEIHL FTIRN
© ACGIH TLV-TWA 2.5mg/m as F (1996)
TLV-STEL -
® BAEE HEEE -
BEFE BRIDEE |-
e DFG I;/IAII<( |- ?Img4/m (I) as fluoride (2005)
B (< R PR S . (4)
5.| 068 (@~@F | @ OSHA
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 TILV® and BEIs® with 9th edition documentation (2021)
Q) FEEEHEFHMET 65 (5) 268-300 (2023) FEREZEOENIE (2023FF)
s e @ List of MAK and BAT Values 2024
@%Eﬁ #@HY https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/1ss2/Doc002/mbwl_2024_eng.pdf
= AN The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
$(LFH L/\TLLAE’\J (@ _OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
6. %Fﬁkkwl/t _ (5 _CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/.
xI<F 1 ® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits https://www.hse.gov.uk/pubns/priced/eh40.pdf
SCRRDYA 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

HrixR=HEMEE  2025/10/2—2025/12/15

ME%

BELE | CASRN | 1314-22-3

FHHREOES

mAE L=

mERE
BoRE

NERIEEREEE | RECIHV (B : )

RFEEEEEE . RETIHL (B : ) OXHE

R GRS
=

o> § S W A

X B

AYECEBOBEMHIBREIESN TRV AMEOBE 42 BI{t/KZEO7F0
S—-TFHMUIFHMBZE EN R AN, BEEEBEOEH(CETZIER - MR EEAN
ol

U EED, KB OREEEBEOEL (CETIHENROSNBNEIENS., BER
EBEERETERVEHIRT S,

ZOHEE

> 86 S X

OLE1-XE(CHEI2F—smXOERIGEFRN BURNEREZECHVWTKAIRIC
D, ESMEFORF(TRUCENMOXXIBAENBE THBH

OLE1—XEREICHE T DF —mXOEES T UA - RN RREZENERD, SEOIVR
N> NS EICERU CEIMNDOX RFAEN N E ThdIzsd

Ozof ( )

ZOAMBOIAX> b

IEEREEERTE(CET 2B EIROBEEOEEHBIREISSNRN . KB
(FKICARBTHSN. [Systemic toxicity is similar to zinc oxide!| (H(Z Sax
(11th, 2004) ) tOE#FENHD (X 1) . T, ZOEEMHCOVWTIEIROEEEI
B ZEFRNENTLS (% 2) - —/T. NICNAS-IMAP (2020) TlL@EEEbKZR
EDFBMENSBEMEX DZIRFTLTVD (X 3) »

U EDCELD., T 7 FERFT P OMRBEIEINOX R(CEULEIOBEE. BLUE
FAKZROBEMOIMNEOR]GEMICR DTREREEMBZARFTUIN, BIAANDHR
BEDTRIBEMEICZ UL\ E . BLBEEEKREDIBNMECBVWTEEREEBEOEL(CEY
DHRRCZLWVTENS, [FRETSRVIEHIBRUIZ,

X1 : BigohATAYM N _E5)L SDS_iBEL b Hh i

X 2 : HSDB-Pubchem: Zinc Peroxide

% 3 Human health tier II assessment : Peroxides of divalent cations,
NICNAS-IMAP (2020)
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AR 2-1

WEEHRN FIHRER)
1. {EFEBE B EN
2.|CASES 1314-22-3
3. |BnES FELZEEAERABIREE 2 D392
. 20095
BEHIER
(CER1EE)
SESH (BO) DFETERL)
SIS (BRR) DFETERL
S24sE (RA : HR) BAEPSE VN
SESE (RA : &ZR) DRETERL)
2SS (RA : E ZXK) DEATERN
REREME/ Rt DFETERL
4.|GHS%&E BR(CH I 2 EEEERIEES 14/ IRRIEE DETERV
IR aa A EIE DFETERL
RZ ISR AEE DFETERL
B Z IR % DFETERL
FENAME DFETERL
EhaEsE DETERL
HEENESESE (HEORE) DETERL
HEENESESE (RIERE) DETERL
MANVEEE DETERN
® AcGlH JEVITWA -
TLV-STEL |-
® HAREE FSEE -
wEFE = |-
® DFG E:'Ai i -
B (< EEPR M Ts\j‘A m
5.(0B#(@~@& | @ OSHA
;;5%) STEL -
- ® NIOSH WA -
STEL -
TWA -
UK WEL
© STEL -
@ EU IOEL gVEAL -
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values &
Biological Exposure Indices (2023)
A H ® and BEIs® with 9th edition documentation (2021)
@ FEEBEAFMES 65 (5) 268-300 (2023) AEEEZOEIE (2023FE)
s rore (@ List of MAK and BAT Values 2024
}E%Eﬁi %@”2 https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/1ss2/Doc002/mbwl_2024_eng.pdf
- AN The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6 $(L—}Eﬁ L\E.Lx E"J @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
' *%Eakk@l/t“ _ (B CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/
= 1 ® 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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FIRA

SR

HrixR&&MEE : 2025/10/27—2025/12/15

ME%

RS EBSA | CASRN | 7733-02-0

EeguiEL

BOES

mAE OF

RERE
EDRZE

NEEEEEEE : 2.5 (Bf7:mg/m) @ineLT

EREREREEE (B : ) OXFHE

AR #L 5w
o

1) Samman S, Roberts DCK (1987) The effect of zinc supplements on plasma
zinc and copper levels and the reported symptoms in healthy volunteers. Med
J Aust 146: 246-249.

2) Samman S, Roberts DCK (1988) The effect of zinc supplements on
lipoproteins and copper status. Atherosclerosis 70: 247-252.

3) Hooper PL, Visconti L, Garry PJ, Johnson GE (1980) Zinc lowers high-
density lipoprotein-cholesterol levels. J Am Med Assoc 244: 1960-1961.

4) Chandra RK (1984) Excessive intake of zinc impairs immune responses. J
Am Med Assoc 252: 1443-1446.

5) TBARAORSHIEREE |RKERNTS, BAAORSIERERE (2025 Fik) . B
6 & 10 A, pp 299-304. .

o> S S W A

IXh

12BRIO_EE5RI0AA—/N\—58E& T, 47 AORRRBNT> T4 7 (L% 26 A Bif 21
AP 220mg OFREEFEEA (FEEREL T 50mg) 2SI EETSARE 1 B 3 [E

(F3ALLT 150mg/day. B 2.1mg/kg bw/day. &% 2.5mg/kg bw/day) . 6
BREARFAUCER. 28, TEX. 1B, BARR. IERREDIEIRN D 84%L 14D
18%(CFEAURL, MEBEFINFITREFIHSET (B4 15.1+£2.5. T4 14.8+2.5
umol/L) [CHUT. BE5ETEM 20.6£4.6 umol/L (36%1EM) . &E 23.2+
6.3umol/L (57%IE00) Tolz, $Sa1ETMIARILATO0-IUIBEERE/LERER
ol WHETRZEUARS>NY (LDL) JLAFO-IBLUIRMEKZA —/{—AF> RF4 X
LA—t (ESOD) SEMHERTHARSNZ. REZHOIETIOTIAZVEEMRTFARSN
Ieh. BRI REOEBERSNBN O, FEESE. REFROMESLUIIRIEE
OZEAENZIEDHCERENTVBZEDVT, BIUIREE[CHITIAREECLDENDELTND
1,2) .

fEER AR 12 ACFHRESTEEN 220mg(FEEreLT 80mg) #E&DhT)L2 1 B 2 @

(F3ALLT 160mg/day. #9 2.3mg/kg bw/day) . 5 BEEARFAUAER. MIZHIATFE
YR (Y S BIMARE 04.8+16.9ug/dl (U TR 5S4 TH( 145.7+69.0pg/dl To
D, MEHRILATO-)L. MFUEYR, LDL JLAFTO-)UMBICERRBZE{LERSNRH-
A HDL JLZFO0-)U3I&5Rn%E 4-7 BBICRA L. 7 8B (30.1+£5.4ug/dl) (3%
5EREF (40.5%6.5ug/dl) (CEELT 25%iAr. 20#% 16 B&ICEHELTE 3).

RERABMN 11 ACHETEIN (FieLT 150mg) %2 1 B 2 @ (FIHELT
300mg/day. 9 4.3mg/kg bw/day) . 6 BERFRCIEERUAEER. 18E 4 BRILRED
MEFTENTFEE DIENNE . T4 MITILFZI(3F I B ERREE R EOB BRI D
SN, FIARSHETRHICE LDL ILATO-ILOEN. %5 4 BB HDL AL AT
O-ILOIERT (%587 42.5£5 mg/dL. &5 T 29.4+4 mg/dL) HER&HENTE
4) ,

FIIARADEAICKT 2,000mg FEIZDWARRE CHD. BARADBRHIEEICLSA
RIJFZLWLN, 18 ADTAUAANLE (25~40 %) (CHIFZEEATTUAT N 50mg/BHO
10 JBARRSHEROER. IMBEITUF > AYMUY K, FRIBRZA—/{-AFS RS L5

(SOD) JEMMET Ulc. COFERED. FIIEMEOBFRIERICL 2MEREE 60mg/
BERD, VXUDANEDHREES LU EERFZEZZERBLUL. BARADORADMA LRE%
B4 T 40-45mg/H. &t 35mg/BeLTWS, Tk 30- BHITTEDOE RER - REHR
BICBII2EHARAMAOEINIERE (FOEXRERE) F5E% 9.4+£3.5mg/BH. &
% 7.74£2.9mg/BTH3 5 )eNS. B MO IRIEEICLZEIRIEIDEMD (& 25
mg/BEENMEREEZSNS.

B ESLD, EbOME LRECE DS, HiniEROBERIERO FR%Z 25 mg/HEFIRRUL.
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TERFEEFEZERBUL 2.5mg/m (F#neLT) Z/\FREEEEBELL THREI B.

TODIEH

o) §6 S W

OUE1—XERECHIT 5+ —mXDERIGEFRD. BURNERSZECSVTKIRICER
D, BEMEFORE CIRU CENMOXEGAENM N E THEILD

OLE1-XERRCH T BF —mX DIELEES A R RFZENR LD, SEDI> RRA
> NEIE(CFRU TENOX BB E TH ST

Ozof ( )

ZOMBOIX>

MESEEAEKCENE (22g/100ml) THH (1) | KBERPTIACEREZ I 2EE
APNBIE, FEXBR 1 ~ 4 FINTHELEINFEO R TEH DN, TOEEMEEA(C
&BEDELTEHIiINTOSZENS BEMOBMENTHIR gER it A2 (CL 2= FH M
(CEDFHIUTZ. 38, BBWIRICIT I DRIBIESEAR(CRSNZBIGEME(CLDEDEER
SNah. ZOBRD pH ERIBOBIDOEZBEIRNBROIENS APBCEWTRIBIEZEICR
EEEEZERE I (LB TFROEHIRILE,

BE. R B REFEAORFIEICOVWTERIETHD,

X1 : BiSOHATAYA b _E7)L SDS_Hifgdhin
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AFE 2-1

wEEHN @HHER)

1. (¥ MEE FRESHREN
2.|CASES 7733-02-0
3. | BRHES FHEITEFHAEMRBIBIZRSE 2 02230
— 2006FE 20135E
BEHIER . .
(CEB185EE) (CERK255E)
2SN (BO) X534 X534
2MEHE (BE) FETERN DEETERV
2SS (RA : HR) WaE P SETIN DEAXTRSH
2MHsE (RA : &R) FETERN EPOE TN
2SS (KA : E, ZXN) DEETERN DFATELRL
REBEMY /RIEE DEETERL X549+
N BR(CxI I 2EERESE /BRFIENE X451 X1
4.|GHS%E IR SRR ETE TR TR
R ERBEME X539+ DIETERL
iEEER X432 DETERV
FEHAME DEETERN DFATELRL
EIEEE X532 X932
#%E*%E’gﬂﬁ%%%’li (%@%EE) Izﬁl "(EHIEE\ ﬂ?ﬂﬁ\ [Zﬁz (u‘iu&%ﬁ\ 7ﬁ'ﬂ:
MEIRES) =)
o El BX
BrEENEREE (RERE) | 0! m‘fgff)‘ B &1 onee
RAAVBEHE DEETERN DEATERL
TLV-TWA -
ACGIH
© G TLV-STEL -
® BAEZE HEEE -
BEFE BRISEE -
MAK 2mg/m(I) as Zn;0.1mg/m(R) as Zn(2009)
@  DFG ki 1(2)(D); I(4)(R
B (£ ER PR S ceo )1 ; TEHR)
5.(0B#E(@~@F | @ OSHA
s STEL -
=% ® NIOSH WA .
STEL -
TWA -
K WEL
© v STEL -
TWA -
EU IOEL
@ EUIOEL o -
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values &

[RE R ZEDUX
SECAVEAH
(HBEEDLE 1
SZRRDUZ b

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

Q) FEREEEFMES 65 (5) 268-300 (2023) FEREEZOENIE (2023FF)

(® 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

(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

(@ 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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FIRA

SR

HrixR&&MEE : 2025/10/27—2025/12/15

ME%

BT —/KALY) | CASRN | 7446-19-7

EeguiEL

BOES

mAE OF

RERE
EDRZE

NEEEEEEE : 2.5 (Bf7:mg/m) @ineLT

EREREREEE (B : ) OXFHE

AR #L 5w
o

1) Samman S, Roberts DCK (1987) The effect of zinc supplements on plasma
zinc and copper levels and the reported symptoms in healthy volunteers. Med
J Aust 146: 246-249.

2) Samman S, Roberts DCK (1988) The effect of zinc supplements on
lipoproteins and copper status. Atherosclerosis 70: 247-252.

3) Hooper PL, Visconti L, Garry PJ, Johnson GE (1980) Zinc lowers high-
density lipoprotein-cholesterol levels. J Am Med Assoc 244: 1960-1961.

4) Chandra RK (1984) Excessive intake of zinc impairs immune responses. J
Am Med Assoc 252: 1443-1446.

5) TBARAORSHIEREE |RKERNTS, BAAORSIERERE (2025 Fik) . B
6 & 10 A, pp 299-304. .

o> S S W A

IXh

12BRIO_EE5RI0AA—/N\—58E& T, 47 AORRRBNT> T4 7 (L% 26 A Bif 21
AP 220mg OFREEFEEA (FEEREL T 50mg) 2SI EETSARE 1 B 3 [E

(F3ALLT 150mg/day. B 2.1mg/kg bw/day. &% 2.5mg/kg bw/day) . 6
BREARFAUCER. 28, TEX. 1B, BARR. IERREDIEIRN D 84%L 14D
18%(CFEAURL, MEBEFINFITREFIHSET (B4 15.1+£2.5. T4 14.8+2.5
umol/L) [CHUT. BE5ETEM 20.6£4.6 umol/L (36%1EM) . &E 23.2+
6.3umol/L (57%IE00) Tolz, $Sa1ETMIARILATO0-IUIBEERE/LERER
ol WHETRZEUARS>NY (LDL) JLAFO-IBLUIRMEKZA —/{—AF> RF4 X
LA—t (ESOD) SEMHERTHARSNZ. REZHOIETIOTIAZVEEMRTFARSN
Ieh. BRI REOEBERSNBN O, FEESE. REFROMESLUIIRIEE
OZEAENZIEDHCERENTVBZEDVT, BIUIREE[CHITIAREECLDENDELTND
1,2) .

fEER AR 12 ACFHRESTEEN 220mg(FEEreLT 80mg) #E&DhT)L2 1 B 2 @

(F3ALLT 160mg/day. #9 2.3mg/kg bw/day) . 5 BEEARFAUAER. MIZHIATFE
YR (Y S BIMARE 04.8+16.9ug/dl (U TR 5S4 TH( 145.7+69.0pg/dl To
D, MEHRILATO-)L. MFUEYR, LDL JLAFTO-)UMBICERRBZE{LERSNRH-
A HDL JLZFO0-)U3I&5Rn%E 4-7 BBICRA L. 7 8B (30.1+£5.4ug/dl) (3%
5EREF (40.5%6.5ug/dl) (CEELT 25%iAr. 20#% 16 B&ICEHELTE 3).

RERABMN 11 ACHETEIN (FieLT 150mg) %2 1 B 2 @ (FIHELT
300mg/day. 9 4.3mg/kg bw/day) . 6 BERFRCIEERUAEER. 18E 4 BRILRED
MEFTENTFEE DIENNE . T4 MITILFZI(3F I B ERREE R EOB BRI D
SN, FIARSHETRHICE LDL ILATO-ILOEN. %5 4 BB HDL AL AT
O-ILOIERT (%587 42.5£5 mg/dL. &5 T 29.4+4 mg/dL) HER&HENTE
4) ,

FIIARADEAICKT 2,000mg FEIZDWARRE CHD. BARADBRHIEEICLSA
RIJFZLWLN, 18 ADTAUAANLE (25~40 %) (CHIFZEEATTUAT N 50mg/BHO
10 JBARRSHEROER. IMBEITUF > AYMUY K, FRIBRZA—/{-AFS RS L5

(SOD) JEMMET Ulc. COFERED. FIIEMEOBFRIERICL 2MEREE 60mg/
BERD, VXUDANEDHREES LU EERFZEZZERBLUL. BARADORADMA LRE%
B4 T 40-45mg/H. &t 35mg/BeLTWS, Tk 30- BHITTEDOE RER - REHR
BICBII2EHARAMAOEINIERE (FOEXRERE) F5E% 9.4+£3.5mg/BH. &
% 7.74£2.9mg/BTH3 5 )eNS. B MO IRIEEICLZEIRIEIDEMD (& 25
mg/BEENMEREEZSNS.

B ESLD, EbOME LRECE DS, HiniEROBERIERO FR%Z 25 mg/HEFIRRUL.
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TERFEEFEZERBUL 2.5mg/m (F#neLT) Z/\FREEEEBELL THREI B.

TODIEH

o) §6 S W

OUE1—XERECHIT 5+ —mXDERIGEFRD. BURNERSZECSVTKIRICER
D, BEMEFORE CIRU CENMOXEGAENM N E THEILD

OLE1-XERRCH T BF —mX DIELEES A R RFZENR LD, SEDI> RRA
> NEIE(CFRU TENOX BB E TH ST

Ozof ( )

ZOMBOIX>

TREEE SN —KFND(EKICEIETHDX 1\ KERRTI AV EBZ I DEEZIBNDIL,
FIEXHR 1 ~ 4 FIRTHEEIREEO R TEHIN, 20BEHEFIEICLDZEDELT
SN TVBZEN S, BEHORMEN M R fER T EnA A2 (CL BB HBIECLIDFHIEL
o B RIBWIRIC I 2RIBIME QBRI RSN BEIER M ICLDEDEEZANDN, £
OFRO pH LRIBOBDEZIBTIRNBVNIENS AMECHVTRIBEZR(CREE4EEZ
HIET BTGB TEEBRVEHIRTUR .

BE. R, [, KESFEAORIFIECOVTEENMETHD.

X1 : BB0OHATAYA N _E7)L SDS_HiEgdhin—KF04)
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RUAE 2-1

HREEHRX WHRER)

1. [{EFWEE TS ER N — K0
2.|CASES 7446-19-7
3. | BnES FHELTEHERABIZRE 2 02230
RETERE (i)
>Z
SMs% (BO) X534
s (BR) DETERV
SIS (RA @ HR) ESRIETAN
ST (RA L &) LRSI
s (RA : BE. XN DFTERL
KRBREMS /R X534t
4.|GHS% %8 BR(CX g 2EESEE5 14/ BRRIRTIE X531
IR ERRRAEE DEETERV
kS DFTERL
LIEHRERIR MY DEETERV
FEH A FTERL
4hEstt DFTERL
SEENESESE (EEIRE) FETERL
BEGNESESE (RIERE) DFTERL
BRAAVEEHR FTERL
TLV-TWA -
ACGIH
® TLV-STEL -
o DAEXE HEEE -
BEF= BAHSEE |-
MAK 2mg/m(I) as Zn;0.1mg/m(R) as Zn(2009)
© DFGPkI' I(2)M; I(4)R
R CERIRSRME Lol ()M ; TER)
5.|0BE(@~ OSHA -
;-:ij (@~ |® el -
=) ® 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)
I iti jon (2021)
Q) FESEEEFMES 65 (5) 268-300 (2023) E#ﬁi}%@%@&bgn(mnﬁﬂg)
s ere (® List of MAK and BAT Values 2024
)ﬁ%ﬁﬁ %0)”2 https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/1ss2/Doc002/mbwl_2024_eng.pdf
= - J\ The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6 %(LﬁﬁbﬂlAE"] @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
' *%%Fnslkko)l/t _ (B CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/
XI5F 1 ® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits https://www.hse.gov.uk/pubns/priced/eh40.pdf
SHADURA 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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FIRA

SR

HrixR&&MEE : 2025/10/27—2025/12/15

ME%

BT SR IKADYD | CASRN | 7446-20-0

EeguiEL

BOES

mAE OF

RERE
EDRZE

NEEEEEEE : 2.5 (Bf7:mg/m) @ineLT

EREREREEE (B : ) OXFHE

AR #L 5w
o

1) Samman S, Roberts DCK (1987) The effect of zinc supplements on plasma
zinc and copper levels and the reported symptoms in healthy volunteers. Med
J Aust 146: 246-249.

2) Samman S, Roberts DCK (1988) The effect of zinc supplements on
lipoproteins and copper status. Atherosclerosis 70: 247-252.

3) Hooper PL, Visconti L, Garry PJ, Johnson GE (1980) Zinc lowers high-
density lipoprotein-cholesterol levels. J Am Med Assoc 244: 1960-1961.

4) Chandra RK (1984) Excessive intake of zinc impairs immune responses. J
Am Med Assoc 252: 1443-1446.

5) TBARAORSHIEREE |RKERNTS, BAAORSIERERE (2025 Fik) . B
6 & 10 A, pp 299-304. .

o> S S W A

IXh

12BRIO_EE5RI0AA—/N\—58E& T, 47 AORRRBNT> T4 7 (L% 26 A Bif 21
AP 220mg OFREEFEEA (FEEREL T 50mg) 2SI EETSARE 1 B 3 [E

(F3ALLT 150mg/day. B 2.1mg/kg bw/day. &% 2.5mg/kg bw/day) . 6
BREARFAUCER. 28, TEX. 1B, BARR. IERREDIEIRN D 84%L 14D
18%(CFEAURL, MEBEFINFITREFIHSET (B4 15.1+£2.5. T4 14.8+2.5
umol/L) [CHUT. BE5ETEM 20.6£4.6 umol/L (36%1EM) . &E 23.2+
6.3umol/L (57%IE00) Tolz, $Sa1ETMIARILATO0-IUIBEERE/LERER
ol WHETRZEUARS>NY (LDL) JLAFO-IBLUIRMEKZA —/{—AF> RF4 X
LA—t (ESOD) SEMHERTHARSNZ. REZHOIETIOTIAZVEEMRTFARSN
Ieh. BRI REOEBERSNBN O, FEESE. REFROMESLUIIRIEE
OZEAENZIEDHCERENTVBZEDVT, BIUIREE[CHITIAREECLDENDELTND
1,2) .

fEER AR 12 ACFHRESTEEN 220mg(FEEreLT 80mg) #E&DhT)L2 1 B 2 @

(F3ALLT 160mg/day. #9 2.3mg/kg bw/day) . 5 BEEARFAUAER. MIZHIATFE
YR (Y S BIMARE 04.8+16.9ug/dl (U TR 5S4 TH( 145.7+69.0pg/dl To
D, MEHRILATO-)L. MFUEYR, LDL JLAFTO-)UMBICERRBZE{LERSNRH-
A HDL JLZFO0-)U3I&5Rn%E 4-7 BBICRA L. 7 8B (30.1+£5.4ug/dl) (3%
5EREF (40.5%6.5ug/dl) (CEELT 25%iAr. 20#% 16 B&ICEHELTE 3).

RERABMN 11 ACHETEIN (FieLT 150mg) %2 1 B 2 @ (FIHELT
300mg/day. 9 4.3mg/kg bw/day) . 6 BERFRCIEERUAEER. 18E 4 BRILRED
MEFTENTFEE DIENNE . T4 MITILFZI(3F I B ERREE R EOB BRI D
SN, FIARSHETRHICE LDL ILATO-ILOEN. %5 4 BB HDL AL AT
O-ILOIERT (%587 42.5£5 mg/dL. &5 T 29.4+4 mg/dL) HER&HENTE
4) ,

FIIARADEAICKT 2,000mg FEIZDWARRE CHD. BARADBRHIEEICLSA
RIJFZLWLN, 18 ADTAUAANLE (25~40 %) (CHIFZEEATTUAT N 50mg/BHO
10 JBARRSHEROER. IMBEITUF > AYMUY K, FRIBRZA—/{-AFS RS L5

(SOD) JEMMET Ulc. COFERED. FIIEMEOBFRIERICL 2MEREE 60mg/
BERD, VXUDANEDHREES LU EERFZEZZERBLUL. BARADORADMA LRE%
B4 T 40-45mg/H. &t 35mg/BeLTWS, Tk 30- BHITTEDOE RER - REHR
BICBII2EHARAMAOEINIERE (FOEXRERE) F5E% 9.4+£3.5mg/BH. &
% 7.74£2.9mg/BTH3 5 )eNS. B MO IRIEEICLZEIRIEIDEMD (& 25
mg/BEENMEREEZSNS.

B ESLD, EbOME LRECE DS, HiniEROBERIERO FR%Z 25 mg/HEFIRRUL.
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TERFEEFEZERBUL 2.5mg/m (F#neLT) Z/\FREEEEBELL THREI B.

TODIEH

o) §6 S W

OUE1—XERECHIT 5+ —mXDERIGEFRD. BURNERSZECSVTKIRICER
D, BEMEFORE CIRU CENMOXEGAENM N E THEILD

OLE1-XERRCH T BF —mX DIELEES A R RFZENR LD, SEDI> RRA
> NEIE(CFRU TENOX BB E TH ST

Ozof ( )

ZOMBOIX>

TREEEER-CKFNYEKICEIETHD X 1\ KERRTI AV EBZ I DEEZIBNDIL.
FIEXHR 1 ~ 4 FIRTHEEIREEO R TEHIN, 20BEHEFIEICLDZEDELT
SN TVBZEN S, BEHORMEN M R fER T EnA A2 (CL BB HBIECLIDFHIEL
o B RIBWIRIC I 2RIBIME QBRI RSN BEIER M ICLDEDEEZANDN, £
OFRO pH LRIBOBDEZIBTIRNBVNIENS AMECHVTRIBEZR(CREE4EEZ
HIET BTGB TEEBRVEHIRTUR .

BE. R, [, KESFEAORIFIECOVTEENMETHD.

X1 : BB0OHATAYA N _E7)L SDS_HiEgdin5KF 014

31




BlFE 2-1

HREEHRN FHREER)

1. IEZEMEL FRES TN IKFYD
2.|CASES 7446-20-0
3. BeES FHEEFEMRBIBIZRE 2 02230
- 20065FE 20135%E
REIEAS (1) | (ER2SER)
S9SN (BO) X534 X534
S9SN (BR) FECERL X535+
=S (RA : HR) PIEER RIS DRI
=S (RA &R ARG FEXTZROL
SHSE (RA B, XN DFETER DFETERV
KREBEE R X533 X535+
4.|GHS 5% BRICXI I 2EEE MBS,/ BRRIRNE X932A-2B X531
IR AR DETERL DFATERL
RRIEREE FECERL X535+
Al ZERR T DFETER DFETER
TN AIE FETERL FTERL
AhEst DEETERL DEETERL
REEMSEE (SERE) | C 0 S0 | B2 (M)
BEENESESE (RIEFRE) DFETER DFETER
EAAVEEY FETERL FTERL
TLV-TWA -
O ACGIH TLV-STEL -
® BAEZX HEE -
BEFs BRAHSEE |-
MAK 2mg/m(I) as Zn;0.1mg/m(R) as Zn(2009)
® DFG : _
5.|0Em@~0k |@ osHa VA -
STEL -
%j%) TWA -
® NIOSH STEL -
TWA -
® UK WEL STEL -
TWA -
@ EU IOEL STEL -
@® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values &

[RE R EDIX
SE(CAVEAN
HEEOLE1—
SCERDYUZ

Biological Exposure Indices (2023)

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

Q) FEEBEZMEE 65 (5) 268-300 (2023) FEEESOENIS (2023FE)

® 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
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

(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

@ 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

FFIR=ZHEA : 2025/12/15

ME%

RS ERSA | CASRN | 7779-88-6

FHlREDES

mAE O

mERE
BORE

NERIEEEEE 2.5 (A7 : mg/m?®)  #EaeLT

ERMREEREEE . (BEAi7 - ) OXFHME

R YR

=

1) THARAORFERMEE |IRERN S, HAAORSEREE (2025 FiR) .
S 6 & 10 A, pp 299-304.

2) SERERBDOKEHEES. HEEMEER  BEEYESR. 20124 10 A

3) JKHE—5 : EFEEERKR, 1990 ; 24 (6)  EEMI>AE1-TA—L (AARE
[B7 MHEEAVYYILEREE) UNE.

4) Ellis HV, et al.: Fundam Appl Toxicol. 1984; 4(21): 248-260. EZFEm
1281 =JA—L (GERIEZSOTILUSIT7Y —)LEE]) UNE.

o> §& S W A

X b

NI ADAERNICK] 2,000mg FEI 2 AERBTHD. HARADBEHIEEICK
ZHERCFZ LWV, 18 ADTAUAALTIE (25~40 %) ([CHFZHEERTTUX K
50mg/B0 10 BREGEEROFER. MEITUF> . AN, FRImEKA—/(—H
FIRILARGI—E (SOD) SEHEMETFUR. COFERED. FIERELARAERICLS
FRIBERE(L 60mg/BERD, PRUNANEDHEREZES LSUAMEERGEZEZRB UL BAA
DR DA _LPRE#BMT 40-45mg/H. &% 35mg/HELTWS, FER 30-5
MeFOERRER - RERABCHITIEARAMADTINERZE (FiIE+EER
Z=) (3814 9.4+3.5mg/H. &% 7.7+£2.9mg/BTHS 1)cens, BEEMOTRER
(FEE(CLZTENERDIEND (& 25 mg/BHEEENMEZEEZS5N .

=ieE (20ppm ML) OEEYERZSOKTRAEUA LI ZERULELIET
(& MetHb MENECBRENIRESNTLDN, HELHEROEREN 10 ppm BUITFT
AIRICHIFE MetHb MAEFIENIRE (FRVCENETHIN TS, LEEDIENS. 2 H
BROATHIEFE%F1T 865 mL/H. 2.2 hBIROEKE%RF] 5.7 kg LIRFEET
%&. ZO NOAEL (X 1.5 mg/kg ARE/BICHEEL. RZMHOILIRZIREL TS
CENBSAMERZEZEEET TDI # 1.5 mg/kg AE/HELTWS2).

SvMZ 25, 150, 900mg/kg bw/day DIEEE(VVILE R 5 ERRORS U
££. 150 XU 900 mg/kg bw/day %58 —aBTAIDSoM0. FFEBDEEDZE(LH
#51. 900 mg/kg bw/day 5 EFTIIPPEEZE Thof, oo A ACAZE 20. 50,
125 mg/kg bw/day Z 13 BRO%SUIECS. 50 mg/kg bw/day Bl E#%5
B CREMELIEMNROSN. FIEIRSHIC 50 mg/kg bw/day MU EI&5EET
—IBHEDOXAMEITOE > OIENNERHSNIZLIN, 1SR T RO E CIIAZEICER
FREBONZZACERHSNRBHIOE3Z) o

SyNZ. ZhOJVUtU> 0.001. 0.01, 0.1%%EALRER%E 5 BEISZIECS.
—RRIREE, AERMEEESE(ICRZE(IRK, FBIC 5 SE20n-M1JUtY> 0.005. 0.05.
0.5%% 8 BARISAIAER. ZbOJUtU> 0.5% (R4 ZbaJyut)> 230 kU
234 mg/kg bw/day (C4HY) TEE=DER T AUAEIENMOIIFEIHNHSNIN, 1%
5%5175#031131/152%9’]7@5\ ﬁuuﬁ{b%ﬂﬁﬁaﬁl}rf@%ﬂ’]*ﬁa(LE’%(I?&&)‘SHED‘D
Teo AR, ZhOJUEUELT 1. 5. 25 mg/kg bw/day % 12 nBARROEKSLERE
T3, —BHLRASREEEOE VX MEIOE Y MAEHZEHSNIE 4).

B ELD, ErDOME LRECEDE, BIREROBFIEERO LR%Z 25 mg/BEH
WL AESEZREEE2EREUE 2.5mg/m (FEneLT) Z/\BRRTEEEEMELL TR
EX RN

ZOHEE

> 86 S X

OLE1-XEE(CHIIDF—m X DOERICEFEN . BIURNZRFZECBVWTKIEIC
F0, #E IEE%GJ@J(J”UCLBDODYFTMHED‘M\E'C&BZDF.&)

OLE1—XEREICHIT 2+ — X OEKESFIA - R RRZENERRD, SEIOIVR
N> f\E’n"TE(ZB?}Ebfi@bﬂd)ﬁlﬁﬁﬁlﬁﬁb“%\gfﬁék&)

Ozof ( )

ZTOMBOIX> b

REEEENEICEI BB EIROBEEOEELIBIREISSNLN O, HE TN
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(F7KICBE (200g/100mI(20°C)) THH (% 1) (IKIBRFPTIA>REETDEE
ABN2. BRE. KB TERBRUVNHEEEIRICBWVT, KERF TIRIENSH L EN 2331 A
S EENRIBICBVTE BN (CFIEI 1A THIN. HAIVE—AMIICEHEFH

(25M) BpRneEnTVd (% 2) &, FEBOXRED LOAEL (CEDIUN\
RFRTEEREEEEHME 7.5 mg/m’ BLUTHSHRONRICEIU\KIREEEEE
HME 2.5 mg/m? ((OVWT. AME D FEREMEETNTN 22.9 mg/m’ LY
7.2mg/m? H3EN5. AYE (G TN A #BHEREHRUTGHIEU.

RE. REVPIRICXT T DRIBNEFEEROBIGEZFCLDIEDEEZEZBNDN . EEN
REHMEN B BERIBIRNBVZENS . APE(CHBVW TR E 2B (OREEREEZRTEITD
CEF@EITIERVEHIBTUTZ.

%1 : BiB0shATAYMN_EF)L SDS_EEE T En

%2 : Committee for Risk Assessment RAC Opinion proposing harmonized
classification and labelling at EU level of Silver nitrate. EC Number: 231-
853-9, CAS Number: 7761-88-8, CLH-O-0000007533-74-01/F, Adopted

7 March 2025.
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AR 2-1

ek (WHREER)

1.{EFER s
2.|CASES 7779-88-6
3.|BnES ST EAERARIZRSE 201099
S 20065 ﬁ)zﬁrﬁ
(CER%185E) (BFISEE)
SHEsE (BO) X534 -
2 (BR) PEATERN -
24s% (RA : HR) DFEI R -
24sEE (RA : &ZR) DEATERN -
2SS (RA : BE. ZXb) FTERL -
REKEEE /Rt X932 -
. BRICXT 9 2 EERERMEEE/ BRFIENE X432B X932
4.|GHS7 %8
bar: PR as e AHTEBL -
RIS AEE PEATERN -
AlEHArR IRt PEATERN -
RN DEATERN -
4IEstt DRETERL) -
PR 753 (mahl
RIEEAIEEE (HEIKE) | O ST .
SEENERSE (RIBEGE) DEETERN -
RANEEE PEATERNV -
TLV-TWA -
O ACGHH TLV-STEL -
BAREZE IFSEE -
BEFE BAHDEE |-
MAK 2mg/m(I) as Zn;0.1mg/m(R) as Zn(2009)
@ I:)FGPkI' I(2)(D); I(4(R
PR (SRS Lo 120 ; TOHR)
5.(0B#(@~@F | @ OSHA
STEL -
&%) TWA -
® NIOSH -
TWA -
® UKWEL -
TWA -
@ EUIOEL . -
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values &

[RE R EDUN
ECARVEAR
(HEAZEDLE1—
SZRRDYUA

Biological Exposure Indices (2023)
ACGIH TILV® and BEIS® with 9th edition documentation (2021)

Q) EZBAFHMES 65 (5) 268-300 (2023) FBEEZEOEE (2023FF)

(® 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

(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

@ 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

FFIR=ZHEA : 2025/12/15

ME%

RRSEESA (1) 7oK | CASRN | 10196-18-6

FHlREDES

mAE O

mERE
BORE

NESFEEEEEE 2.5 (Bfi7 : mg/m3) #ERELT

ERMREEREEE . (BEAi7 - ) OXFHME

R YR

=

1) THARAORFERMEE |IRERN S, HAAORSEREE (2025 FiR) .
S 6 & 10 A, pp 299-304.

2) SERERBDOKEHEES. HEEMEER  BEEYESR. 20124 10 A

3) JKHE—5 : EFEEERKR, 1990 ; 24 (6)  EEMI>AE1-TA—L (AARE
[B7 MHEEAVYYILEREE) UNE.

4) Ellis HV, et al.: Fundam Appl Toxicol. 1984; 4(21): 248-260. EZFEm
1281 =JA—L (GERIEZSOTILUSIT7Y —)LEE]) UNE.

o> §& S W A

X b

HINERADAERNICKY 2,000mg FIEITIEERE THD. BARADBRHERICKL
ZHRCEZOUWVN, 18 ADT7XUB AL (25~40 7)) ([CHIFBRFEIMYTUXD N
50mg/H® 10 BERMEEEROFER. MEIIVF> AYMUY K, IRIMEKZ—/V—4
FIRILARG—E (SOD) SEHEME T UL, COFERLD. FIHEREHEFHIERICLS
HIEEE(L 60mg/BERD. VAN NEDEREESLUNMERZREZEZEBLUL. HAA
DR ADTMA _LREXBEMT 40-45mg/H. &% 35mg/HELTWS, R 30-5
MeFEoERER - RERABCHBIZEARARAOTINENZE (FHHELEER
Z=) (3B 9.4+3.5mg/H. & 7.7£2.9mg/HTH3 1)TENS, BEEEDTREA
(FE(CLZTENERDIEN D (& 25 mg/BHEEENMBEZEEZS5N .

=ieE (20ppm ML) OEEYERZSOKTRAEUA LI ZERULELIET
(& MetHb MENECBRENIRESNTLDN, HELHEROEREN 10 ppm BUITFT
AIRICHIFE MetHb MAEFIENIRE (FRVCENETHIN TS, LEEDIENS. 2 H
BROATHIEFE%F1T 865 mL/H. 2.2 hBIROEKE%RF] 5.7 kg LIRFEET
%&. ZO NOAEL (X 1.5 mg/kg ARE/BICHEEL. RZMHOILIRZIREL TS
CENBSAMERZEZEEET TDI # 1.5 mg/kg AE/HELTWS2).

SvMZ 25, 150, 900mg/kg bw/day DIEEE(VVILE R 5 ERRORS U
££. 150 XU 900 mg/kg bw/day %58 —aBTAIDSoM0. FFEBDEEDZE(LH
#51. 900 mg/kg bw/day 5 EFTIIPPEEZE Thof, oo A ACAZE 20. 50,
125 mg/kg bw/day Z 13 BRO%SUIECS. 50 mg/kg bw/day Bl E#%5
B CREMELIEMNROSN. FIEIRSHIC 50 mg/kg bw/day MU EI&5EET
—IBHEDOXAMEITOE > OIENNERHSNIZLIN, 1SR T RO E CIIAZEICER
FREBONZZACERHSNRBHIOE3Z) o

SyNZ. ZhOJVUtU> 0.001. 0.01, 0.1%%EALRER%E 5 BEISZIECS.
—RRIREE, AERMEEESE(ICRZE(IRK, FBIC 5 SE20n-M1JUtY> 0.005. 0.05.
0.5%% 8 BARISAIAER. ZbOJUtU> 0.5% (R4 ZbaJyut)> 230 kU
234 mg/kg bw/day (C4HY) TEE=DER T AUAEIENMOIIFEIHNHSNIN, 1%
5%5175#031131/152%9’]7@5\ ﬁuuﬁ{b%ﬂﬁﬁaﬁl}rf@%ﬂ’]*ﬁa(LE’%(I?&&)‘SHED‘D
Teo AR, ZhOJUEUELT 1. 5. 25 mg/kg bw/day % 12 nBARROEKSLERE
T3, —BHLRASREEEOE VX MEIOE Y MAEHZEHSNIE 4).

B ELD, ErDOME LRECEDE, BIREROBFIEERO LR%Z 25 mg/BEH
WL AESRZREEE2EREUE 2.5mg/m (F5neLT) Z/\BRRTREEEMELL TR
EX RN

TDIEH

o> &1 S Y

OLE1-XEE(CHIIDF—m X DOERICEFEN . BIURNZRFZECBVWTKIEIC
F0, #E IEE%GJ@J(J”UCLBDODYFTMHED‘M\E'C&BZDF.&)

OLE1—XEREICHIT 2+ — X OEKESFIA - R RRZENERRD, SEIOIVR
N> f\E’n"TE(ZB?}Ebfi@bﬂd)ﬁlﬁﬁﬁlﬁﬁb“%\gfﬁék&)

Ozoft  ( )

TOMBOIX> b

REREEEEEICE I SERTEn (1) 7UKIYOBEEOEEREHREIFSNG
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hotfe, EEEEE (0) </KFMIEEKICEE (200g/100mI(20°C)) THH (%
1) (IKBRPTAAERRET 2EEZBND. BB AME TIRONEELIRICBWVT.
IKBERPTIRIENSHEEINZ TG A A, FIBRIRIB(CHVWTE BRI (CFIEIT 1A
THIN HIVWE—REMICEEFEN (£51%) BIH/RVEEINTWS (x2) & F
IZAHESD LOAEL (CEDU\BRIBEEEBEEHIE 7.5 mg/m’ BLUTESROXNRIC
HEOJ\ERIEEEEMEELRME 2.5 mg/m? [LOVWT. "B FSIREEIENT
N 22.9mg/m>*BLU 7.2mg/m>*HBENS. R E (ST A B HEREFRUT
ER i Oy

BE. REPCIRCX T 2RIENGSERRBOBISEREZF(CLDZEDEEZLNDN. EEH
REHEH RIEERBERNRVCENS . AMEICBVW TR 2B (CREREEZRTEIT D
CE(FEUITERVEHIBRUTZ,
%1 : BiBoHhATAYA N _E5)L SDS_MHEETESY (1) 7<7KF0¥)
%2 : Committee for Risk Assessment RAC Opinion proposing harmonized
classification and labelling at EU level of Silver nitrate. EC Number: 231-
853-9, CAS Number: 7761-88-8, CLH-0-0000007533-74-01/F, Adopted
7 March 2025.
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AR 2-1

REEHN WHRER)

1. [{EF MBS fEfgdEREn (I1I) 7UKFY)
2.|CASEHES 10196-18-6
3. |BeES FHBZEEERAIBIRSE 201099
- 20105FE
BEMIER .
(ERR 225 %)
=St (#E0) X534
=St (BR) FATERL
=ESE (IRA : HR) RESET
=S (RA &R DEETERL
ST (IRA : 9, ZXN) DEETERL
KREBRE4 /R DEETERL
s BR(C I 2EBERIEGM IRRIBE|  ofETERL
4.|GHS5#8
Z28 IR ER A I HERTERL
KRIERAEIE DIETERL
e ERIR DEETERL
FEHAME FATERL
4hEEs DEETERL
HEENESESE (HEREKE) (X922 (255
HEGNESESE (RIEEEE) SETERN
RAMVEENH SFETERV
® ACGIH IHVTWA -
TLV-STEL -
BAEE HERE -
BEFR BAHSEE |-
5 DEG MAK 2mg/m(I) as Zn;0.1mg/m(R) as Zn(2009)
B EIR R E Lo L)) ; TER)
5.|06#(@~ OSHA -
%i @~k |® 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)
with 9th edition documentation (2021)
@ FEEBEFMES 65 (5) 268-300 (2023) ABEEZOHE (2023FE)
et A pre (® List of MAK and BAT Values 2024
E%EH}] #@HR 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
SECRLEA - - -
« /AN @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
6. %Fﬂkkml/t _ () CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/
*=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

HFixRa=®&MEE 1 2025/9/8—2025/12/15

ME%

DABSEESH | CASRN | 7779-90-0

FHlREDES

AT =3

mERE
BoRE

J\BSRBEEEME : 2.5 (BfI:mg/m’) FELT

EREREREEE (B - ) OXFHE

R GRS
=

[BAANOEFEREE RERTS, BRAORSEREE (2025 FiR) &
#0164 10 A, pp 299-304.

o> 86 S K A

X b

BERIRRADAEAIHK) 2,000mg FEITZWAERRE THD. BARADIBRHAEECEK
BPHRRCEZULN. 18 ADTAUNALZE (25~40 %) ([CHIFBEEAHTUSAD S
50mg/BH® 10 BEFRGEEROER. MBEIIVF> . ANYMUY S, FRImEKZ—/(—A
FIRILRG—E (SOD) SEHEME T UL, COFERLD. FIYEREHERIBEICLS
FRIBERE(L 60mg/BERD, VAUDNEDEREES LUNEERFZREZZERBLULZ. HARA
DR ADMA _LRE%ZEMHT 40-45mg/H. &t 35mg/BELTWVWS, Rk 305
MreFoERER - RERABCHBIFI2BRAKRAOEINENE (FHELZER
=) (I8 9.4+£3.5mg/H. &t 7.7£2.9mg/HTHS 1)ENS. FEZEMOTEEN
(FE(CLZIENEEDIEINS & 25 mg/HIEENMBREEZBN S,

B ELD, ErDOME LRECEDE, BIREROBFIERO L% 25 mg/BEH
ML AMEEGREZEZEREUL 2.5mg/m (HiaeL0) Z2/\RRTEEEEEEL TR
E N

o> 86 S X

ZOHEE

OLE1 - E(CHEI2F—smXOERIGEFRN. BURNRREZECHVWTKAIRIC
0, H#S IEE’””OJ@DT(LB”U'CLDD(DYF]MED‘M\E'C&S%K&)

OLE1—XEREICHE T DF —mXOEES FUA - RN RREZENERD, SEOIVR
N> NEEICERU CEIMNDOX RFAEN N E ThdIzsd

Ozoftt  ( )

ZOAMBOIA> b

IEEREERECEIINABREINOBEEOEEEBIREIESSNBN . AYE(
IKICRBTHINEEIRIZE T TRAAVERREZ TS (%1,2) . oo GHS BT DEETI(E
[AEME(DOVWTHRBE(CH A ERT —AEE b EEREWDEECRVN, EU OFHE T
BNt EMZIERRROEYFIEMEEEINA AT (CLDEDEZ A NS, MBOEIES
MOT -2 BVEEHEiZ{ToTHD (EU-RAR (2004/2008) )  RIEDFEICHNT
HOIIMEEMOREBIEFELTERBIDILEUR, JknsEilihiHnd (1) C
& h5 BEMOBMEN U B] fE/REEIN A ICLDEF B IICLDFHIU,
X1 : BiBohATAYA N _EF) SDS_DABLTESH
X 2 : HSDB-Pubchem_Zinc Phosphate

BRE FEFEETESEOIBENHDENS. BIEHHSIBRODINENMNE THD.
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BlE 2-1

WESHRX FIHIRE)
1. [{EZE& DAEETESR
2.|CASES 7779-90-0
3. [BSES FHELTEEERRFIRSE 2 02247
BEHIER 2098535 20}8535
(ER% 204 E) (ER%30FE)
SESEE (BO) X545 X9t
SEsE (BR) DEETERL DEETERL
SHSEH (RA @ HR) BAELPS TS BAELPS TS
SMsE (RA  ER) DEETERL DEETERL
SHsE (RA : R, ZZN) DEETERL DEETERL
KRERES/ Rkt DEETERL DEETERL
4. |GHS %A ARICXT I 2EEEREEE/ IRRIEIE X9t X545t
IR RAEE DETERL DEETERL
RIS R4 DEETERL DEETERL
ATEHIR SRR DEETERL DEETERL
FENAME DIETERL DIETERL
4hEst DEETERL X532
SEENESE (BEOE<E) DEETERL DEETERL
HEGNESRSTE (RIBIEKE) DIETERL X1 (ImR%R)
RAMVEENR DEETERL DEETERL
TLV-TWA -
ACGIH
& TLV-STEL -
® BAERE FSEE -
FEFE BAHESEE |-
e DFG MAK 2mg/m(I) as Zn;0.1mg/m(R) as Zn(2009)
TWA -
5.| 0B % \(@fv@(st @  OSHA
= 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 &
B|o|og|ca| Exposure Ind|ces (2023)
and B Wi h edition documentation (2021)
@ F%ﬁ]%—?—%ﬁ 65 (©) 268 300 (2023) ABEEZOENIES (20235FEF)
oA pere @ List of MAK and BAT Values 2024
}ﬁ%ﬁﬁﬂ %(DJR 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
%(Lﬁﬁb\ﬁ_/,\ﬂ'] (@ _OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
6. F&Fﬂ 0)|/t _ (B5) CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/
xI<F 1 ® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits https://www.hse.gov.uk/pubns/priced/eh40.pdf
SEHRDYA 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

HrixRa=®&MEE 1 2025/10/27 — 2025/12/15

ME%

A I TS | CASRN | 16871-71-9

FHlREDES

m Az OF

RmE
fBORR

I\BSRBEEEME 2.5 (BI:mg/m’) JwikRLT

EREREREEE (B : ) OXFHE

R GRS
=

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) [HRANORSEREE |RERNS, HAAOBSERME%E (2025 F
M) .F16 £ 10 A, pp 299-304.

o> 86 S K A

X b

IVEYDICECEUIER TIBONZES 74 AEXTIBEE 67 ADERKRIREGRZLE
BUKER. (FKEEFD 23%ICEEEDEEDIEMZRD. REFIVREEDFL
BEIFEFREAETE 3.38 mg/m? EFFR&E T 2.64 mg/m* THolz1).

BERIRRADAEAITHK) 2,000mg FEITZWAERRE THD. BARADIBRHAEBRCEK
BPHRRICFEZULN. 18 ADTAUNALZE (25~40 %) ([CHIFBHEEAHTUSAD S
50mg/BH® 10 BEFRGEEROER. MBEIIVF> . ANMUY S, FRIMEKZ—/(—A
FIRILRG—E (SOD) SEHEME T UL, COFERLD. FIYEREHERIBEICLS
FRIBERE(L 60mg/BERD. VAUNNEDEREES SUNEERFZEZZRBLULZ. BHARA
DR ADMA _LRE%ZEMHT 40-45mg/H. &t 35mg/BHELTWVWS, Rk 305
MreFEoERER -RERABCHBIFZI2BRAKRAOTENERNE (FHELZER
=) ([$BM 9.4+3.5mg/H. & 7.7+£2.9mg/BTH3 2 )TENS. Bk DA
(FE(CLZTENERDIEINS L 25 mg/HIEENMBEREEZBN S,

BLELD, EROFIRNS . O IVED(CELDEbDBZE(L (BIVERIE) ZhE
ZrUlz NOAEL % 2.64 mg/m?’ LHIMRL. RIEEGEEZER UL 2.5mg/m’ %
/'\H%Faﬂi;%rggi%@tbﬁ%;‘g“éo

ZOHEE

> 86 S X

OLE1-XBE(CHEI2F—mXOERIGEFRN. BURNRREZECHVWTKIRIC
R0, #E IEE’"”@*ﬁﬂ‘kﬂ”b'()_b[l@ﬁlﬁknﬂEb‘%\gfﬁét&)

OLE1—EREICHEIT 5+ —mXDEKES A - RREREZENERD, SEIOIVR
N> NS EICERU CEIMDOX RFAEN N E ThdIzsd

Ozoftt ( )

ZOAMBOIAX> b

EEREREERTECE I OVEEIROEBOBEEHIBIREESNBN I 1Ty
{EEEAIKICEE (543.71g/L (21.1°C)) THH (X 1) | KBERP TS A HFBt
FREEZBND, &l FREEEROME THAINTHTA I ADEEIIIK D EETIVIEYDA
AVBLOTABBIEICRBIENS (% 2) | vk BInDBE M= &L ML,
TR AMEON FECHRBEU/\BREEEEEE. BIRHMSOBHTHE 7.9
mg/m?>. JYZENB0OEL Tl 4.5mg/m> THRIENS., IUEMEL TOREE#EER
R
X1 : BiBohATAYM N _EFI SDS_r1Jv{tEain
X 2 : HSDB-Pubchem_Zinc hexafluorosilicate
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AHE 2-1

HRESEHR WHREE)

1.[{EZES T4 v{LEEn
2.|CASES 16871-71-9
3. | BnES SRR E LM TORIFREID29
— 20065&E
BEMIEE N
(ERk18£E)
=EsT (B0O) X453
=S (8RR FETERL
=S (RA  HR) PAESTSE )N
=S (RA  &R) FETERL
SMEE (RA : HE ZXH) DETERL
KREEEN /Rt FETERL
4.|GHS%%E BR(C I BEEERIEG L/ BRRBNIE X532A-2B
IR SR DETERV
ISR FETERL
AIERERIRE DETERV
FEHAME KBTERL
AhEst DETERV
HEENEESE (HOEKE) | E93 (ki)
HEENESRSE (RIEEE) X531 (8)
RAAEEMY DETERL
©® ACGIH TLV-TWA 2.5mg/m as F (1996)
TLV-STEL -
o DAEX HEEE -
BEFS BAHOEE |-
G DFG L/]Ai . ;mi/m (I) as fluoride (2005)
B (< B PR M ceo< i (4)
5. | 0688 (@~@F | @ OSHA
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)
A H ® and BEIs® with 9th edition documentation (2021)
Q) FEEEETMEL 65 (5) 268-300 (2023) FERELZOEE (2023FE)
e rre ©) Iﬁst of MAK and BAT Values 2024 =
E%Eﬁi %(DLIX https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/1ss2/Doc002/mbwl_2024_eng.pdf
%(_%L\F{L\\E"J The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
c o @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
6. #&Eamr@l/t _ |® _CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/
= 1 ® 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

BFIR=ZHFMEE : 2025/12/15

ME%

BAEZILIZDO L CASRN | 1314-23-4

FHHREOES

m Az E:2

R
fB0RE

NESEIREREE © "ETIHV (BT : )

EREREEEE | JETEZL (BT : ) OXFHE

R 5 S

=

1) Spiegl C, Calkins MC, DeVoldre 1], et al. Inhalation Toxicity of Zirconium
Compounds. I. Short-Term Studies. Atomic Energy Commission Project.
Report No. UR-460. University of Rochester, Rochester, NY (1956)

b 5 S W A

X b

Syh 72 0L, 9+ 19 0L, E)LEYN20 0T, /X 40T, x4 0T (It - RFEARBE) (C11
mg-Zr/m’> OB I ADIA Mz 6 BRE,/H. 5 B/ BTat 60 BRI, £5vh 20
DT, 99F 6 DL, A2 2 ML (Il - ZHARBA) (75 mg-Zr/m> OBEZILIZIADIRA S
% 6 BRI, H. 5 B BTt 30 BRIRACEUER. (KEBICEES 3aESE (IR
BENRHIo, Fz. (FKEBOINIZY ADFHESD RIS IMIAES TEL. FCHVTIE
BEMIED ORI FHROINN, RAEEZ(LREDEEFEIFTALRDAINBHIOR L)

L EED, BN AU ADREEEBECE TR RICZLVLCENS, N\IFEREER
EESLVEREEEEEEEERETERVIHIBTT 2,

o> §1 S W

ZOHEE

OLE1-XE(CHEI2F—smXDOERIGEFRN. BURNRREZECHVWTKAIRIC
FE1RD, ﬂﬁ%‘l‘i%%@*ﬁd(J?}Eb'CLJJDODS'ZﬁanED‘M\ET@ZJ_&)

OLE1—XEREICHE T DF —mXOEES FUA - RN RREZENERD, SEOIVR
N> NS EICERU CEIMDOX RFAEN N E ThdIesd

CZ0A
( )

ZOMBDOIX

AMPBEIKICABTHD (1) | EEEX#Ek 1 Z2(E0sH1-LPIHLALLTRRE
(FKEENTHLE(ITIZ0IEE M (IBH TRVEE X BN D, BH . AYE DR ERME
(CLDARFRRIZRDINBENDZN k1) | HIRZRCHIFZ DI IZIAICLZEDIR
[CDVWTEFEE—EORBNMESNTORWNCENS, KYEICBVWTEEREERZETES
BEFIRFRTERETITEBROEHBTU,

X 1 : BZ0HhATAYM N _EF)L SDS_EELIVIZ0 A
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RUAE 2-1

HREEHN WHHREER)

1. [{E¥E& iy 7] is N
2.|CASE=S 1314-23-4
3. | B nES SEREEE S TDRIREIDL3
— 20156
BEHIER
(CEpk275E)
SHE (O) DETERV
=SS (BR) DETERV
2HSEE (RA : HR) EPSETIN
2HEE (RA &R EPSETIN
SHSY (RA  ME. ZXN) DIETERL
KREREEME /R DETERV
4.|GHS> %8 BRICXI 9 2EERIEE 1/ BRRIENE TR
IR R R E I DETERV
RS R X551
AIERERIR M DETERV
FENAME DEBTERV
AhESEE DEETERV
SEENIRSESE (EEIFEEE) DEETERV
SEENESESE (RIEFERE) DEETERV
RAMVEEE DEETERL
©®  ACGIH TLV-TWA 5mg/m as Zr(1996)
TLV-STEL 10mg/m as Zr(1996)
® HAREZE HISEE -
BEFE BAFSEE |-
® bre  MAK 0.3mg/m (R)x4&==E(2018)
P BRI AE coo i 1@
5. |0B#\(@~@@F |@®  OSHA -
s L 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)
A H ® and BEIs® with 9th edition documentation (2021)
() FEEBILEFHMES 65 (5) 268-300 (2023) F @5%@%@%;%20235@)
oA e (® List of MAK and BAT Values 2024
)ﬁ%ﬁfﬁ] K%OJLIR https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/Iss2/Doc002/mbwl_2024_eng.pdf
%(—ﬁﬁb\r_ﬁm The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
« « E @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
6. %FE_IH‘_OJI/t _ (5 CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npa/
*5F 1 ® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits https://www.hse.gov.uk/pubns/priced/eh40.pdf
SCRERDUA 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

HrIR=HEMEE : 2024/9/13—-2025/12/25

ME%

AFSABESILAZIL | CASRN | 7699-43-6

FHlREDES

m Az OF

mER
fBORR

NEEEEEEE | BECIH/L (B : )

RSEEEEEE . RETIHBL (B : ) OXHE

R HLER
=

1) Spiegl C, Calkins MC, DeVoldre 1], et al. Inhalation Toxicity of Zirconium
Compounds. I. Short-Term Studies. Atomic Energy Commission Project.
Report No. UR-460. University of Rochester, Rochester, NY (1956)

> & S W A

X B

Syh 72 [T, 75+ 20 0T, EILEYN 20 0L, 41X 4 T, 24 U5 (M- 24%EAR<BA) (C 0.
6mg-Zr/m> OIS LTIV IZIADIA Nz 6 IR, H. 5 B, /BTt 60 BRIRA (F<EE
UIFER., 1 UK VWTENRITRFMN (LR RSNILIMI (G, (IEBICRET 2EEHE
(FFRHBSNIBNOIZ, Fe. (FKERODINIZI LADFERS D (EAHLIMIATD THEL. AlICHL
TIIEERMREP ORI FNROSNIN . RIEMZEREODBEFEIIALROSNBN O
1) .

B EED, AFAGEDINIZDLOREEEEICE T IR RICZULTENS, J\EFE
EEEEESLIEFEIEEREEMIEFRETERVILHIINT S,

TDIEH

o> 5 S

OUE1—XERECHIT 5+ —mXDERIGEFRN. BURNERSZECSVTKIREICER
D, BEMEFORE LRV CENMOXEGAENM N E THEILD

OLE1-XERRCH T BF —m X DIEEES A R RFZENR LD, SEDI> RRA
> NEIE(CFRU TENNOX BB E TH ST

Ozof ( )

ZOAMBOIA> b

EEEEBEOEH(CET ATV LAOBEHIBIRIFISSNRHI . AY)E
(FIMEAEZIIZVLDKERICEDFEE (ABMLEESZ 1 &D) 3225, BB LD
BEMBRCEDIETRETURL, B, Sk 1 (CHIFBMRFHIZICICOVNTIE. HERENIEL
BLUZOREROFBIRCERIRT OISR, REEEEOERICEITREEMTIEHRELTE+
DTEBRVEHIRTUT,

AME(IKICEETHD (% 1)  KBERPTHIKDERCLDIBLKREEAE>)LIZD
ACRD (%2,3) « APEOROERICLIE b MEEHEL T OB LUMRDIEE.
Bt ACEMEE(EEIMSETF. UAD, &K, /A, MER. iR, EEZASEE. K
MESLVEARBEDERNHDDIN (% 2) | EORBEIESLUEEREIC/FRDIBIREE
SNRhofc. Fo. IR D ERZDIE(E/KRICLD VBRI DEE R EHDIN (%2,3) IBE
BEURTEICEIMFERBLVIKEREFDERIESN T EE2MREHIEHEZELZE
AbNicizth. AMEICBVWTCREREBZIRTE I 2 E(FIRRF R TIREY) TERVEHIRTL
2o

RBE. IMAFEELCIDRERIFMECOVWTBENMETHD.

X 1 : BiZ0HhATAYA N _EFT)L SDS_AFIAEEZILIZD A
X 2 : H.E. Stoking, in G, Clayton and F_Clayton, eds., patty’s Industrial
Hygiene and Toxicology, 3rd ed. Vol. 2A, Wiley, New York, 1981, pp. 1493-

2026
% 3 : HSDB-Pubchem_Zirconium oxychloride
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BIFE 2-1

HRESEHRN WHHAR)

1. {EFMEH AFIAGNDIINIZV L
2. [cAsES 7699-43-6
BUES
3. |[BHES e =
e CEEEREEES
- 20064 20154
- (R 18EE) (ER274EE)
=MsEE (BO) X455 X454+
SIS (BR) SYFETERL DEETERV
=S RA : HR) SRS USRI
SMBE (RA 1 &R SFETERL PaESRSET
SESYE (RA @ #EE. ZAN) DEETERL DETERN
KREBIEEIE/ RIEIE SYFETERL) DEETERL
BR(CH I 2ERERIEE M/ BRFIRIE DEETERL DETERN
4.|GHS%%E I IRER R FIE SYFETERL) DEETERL
RIERELE X534+ SDETERL
e RR T X532 DEETERL
FEHAM X535t FTERN
4EEt SYFETERL SIFATERL
< =% B
'1%:;;1 ﬂ%gﬁ‘;j‘t\ X431 (ER. BF
SERNRIESTE (ERREEE) o maeey | WL MDRR) | X533
FREEZR. BIREBR) . (S
X593 (FUERRE) o
HEENERSE (RIEFRE DETERV DEETERV
BRANEE FATERL DEETERL
TLV-TWA 5mg/m as Zr (1996
(@) ACGIH 9 > ( )
TLV-STEL 10mg/m as Zr (1996)
BAEXE HFEEE -
BEFE BAHIEE |-
MAK -
©) DFG .
Peak lim -
5 FZE(IKERFEOR @ T 5mg/m
|E(@~DREE) STEL -
TWA 5mg/m
® NIOSH 9/ -
STEL 10mg/m
TWA 5mg/m
® UK WEL 9/ -
STEL 10mg/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) FEEEEFHME 64 (5) 253-285 (2022) HFBBEZNENIS (20224 E)
S S A L peae — | ® List of MAK and BAT Values 2022 https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc00
RERS S DUNEEIC 2/mbwl_2022_eng.pdf
6. ﬁﬁb\ti}ﬂ’gﬁ%ﬁé%@ The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
. A (@ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
l/tl_irﬁko)ux I\ (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
(@ 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-
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FIRAR B SR i

HrIR=HEMEE : 2024/9/13—-2025/12/25

ME%

AL IZ YA | CASRN | 10026-11-6

FHlREDES

m Az OF

mER
fBORR

NEEEEEEE | BECIH/L (B : )

RSEEEEEE . RETIHBL (B : ) OXHE

R HLER
=

1) Spiegl C, Calkins MC, DeVoldre 1], et al. Inhalation Toxicity of Zirconium
Compounds. I. Short-Term Studies. Atomic Energy Commission Project.
Report No. UR-460. University of Rochester, Rochester, NY (1956)

> & S W A

X B

Syh 72 [T, 75+ 20 0T, EILEYN 20 0L, 41X 4 T, 24 U5 (M- 24%EAR<BA) (C 0.
6mg-Zr/m> OIS LTIV IZIADIA Nz 6 IR, H. 5 B, /BTt 60 BRIRA (F<EE
UIFER., 1 UK VWTENRITRFMN (LR RSNILIMI (G, (IEBICRET 2EEHE
(FFRHBSNIBNOIZ, Fe. (FKERODINIZI LADFERS D (EAHLIMIATD THEL. AlICHL
TIIEERMREP ORI FNROSNIN . RIEMZEREODBEFEIIALROSNBN O
1) .

P E&D, MIEE2IIN I LADREEEBICEITIMEIIMR(ICZLVENS., \EFRE
EEAESLVEREEEEEMEEERETEIRVIEHIRTT S,

TDIEH

o> 5 S

OUE1—XERECHIT 5+ —mXDERIGEFRN. BURNERSZECSVTKIREICER
D, BEMEFORE LRV CENMOXEGAENM N E THEILD

OLE1-XERRCH T BF —m X DIEEES A R RFZENR LD, SEDI> RRA
> NEIE(CFRU TENNOX BB E TH ST

Ozof ( )

ZOAMBOIA> b

Sk 1 (CBFRMBRFRNZECICONTIE, SREREMDEIE LU Z DFERDARTRITIRDIRETD
fER, REEEEOERICEIIREMIBEREL TE D TEBVEHIBIUR,
AYE(IKBRP TR LKFTREAF ARSI IZD A, BICEALS I =D AICHIK D #E
N3 (%1, 2. 3)  AFIEEDINIZVLOROERICELZE MOEMSMEL T, ABL
UMz IEVRE. TR, ACEMEFEHRImME TR, USD, HES. JAM. P, Kk, HE5%
HSHEE. BIMESLUERBREDSIRNGHIN (X 2) | ZORBERSLVEERE
(CRDIBIREIESNBN . oo MIKDEZDIR(LKERICL D TUERIHD LR EHDN
(%2,3) | EEREEDORE(CEIIMRERSLNIKEREZDERIISSNITEEN
REHAIREEEZ ZSNIT) AMEICBVWTREREEZRE I D LSRR A TIdE)
TlERVEHIRRUTZ,
BE. IMAFEELCLIDRERIFMECOVWTBENMETHD.
X1 : BiZ0hATAYA N _EF)L SDS_TUEEZILIZU A
% 2 : H.E. Stoking, in G, Clayton and F, Clayton, eds., patty’s Industrial
Hygiene and Toxicology, 3rd ed. Vol. 2A, Wiley, New York, 1981, pp. 1493-

2026
% 3 : HSDB-Pubchem_Zirconium oxychloride
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A 2-1

HmEEHN WHEHREE)

1. [{EFEE PEAE2I =D A
2.|CASE= 10026-11-6
3. | BnES SELEEEHLEMTRRIREIDL3
=3 2015 %
BEMIER .
CERX275E)
=St (B0) X534
SMsE (BR) DIETERL
=MsEE (RA : HR) DEEIHRH
=MsEn (RA D ER) SEEES
SMSE (RA : BHE. XN DEETERL
KEBEME /RIS X532
4.|GHSH%8 ARICXI I 2EEEIRMBEIE, IRRIEE X552
IR e FIE DIETERL
BRI DEETERL
ATERE R DIETERL
FEHAM EETERL
4IESE SEETERL
SESENESSE (HEIREEE) KETERL
HEGNESESE (RIERERE) SEETERL
RAMVEENR DETERL
© ACGIH TLV-TWA 5mg/m aas Zr (1996)
TLV-STEL 10mg/m as Zr (1996)
BAREZR FERE -
© mays mAnEEE |
® DFg MAK -
M I EIR RS ceoe -
5.(0B#E(@~@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) FEREEAETFHMES 65 (5) 268-300 (2023) HABRELZDENIE (2023F/F)
oAt e (® List of MAK and BAT Values 2024
}E%Em} %(DLIR https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/Iss2/Doc002/mbwl_2024_eng.pdf
= AN The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
%(L}Eﬁ L\TLAE’J (@ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
6. %FEJ**ODI/E _ (5 _CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/
xI5F 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

HrixR&&MEE : 2025/10/27—2025/12/15

MEL BT T9RX | CASRN | 13356-08-6
FHABEOES nAE OF

EERE | \BEREEEEE 0 1mg/m’ (B - )

EORE | BNMEEEEE (BT ) OXRHE

1) Simpson, B.J., Grainville, G. & Doak, S.M. (1973). Toxicity studies on the
pesticide SD 14114: two-year oral experiment in rats. Unpublished report
from Tunstall Laboratories. Submitted to WHO by the Shell Chemical
Company., cited in JMPR 1977 and 1992.

2) Bentley, K.S. (1990). Reproductive and fertility effects with Vendex
technical (IN Y4332-5). Multigeneration reproduction study in rats.
Unpublished report No. HLR-128-90 from Haskell Laboratory for
Toxicology and Industrial Medicine, E.I. du Pont de Nemours and Co.,

Inc., Newark, Delaware, USA. Submitted to WHO by Shell International
Chemical Co. Ltd, London, UK, and E.I. du Pont de Nemours and Co.,
Inc., Wilmington, Delaware, USA., cited in JMPR 1992.

3) Dix, K.M. (1981a). Teratology study in rats given SD 14114 by

1Binza~z | 9avage. Unpublished report No. TLGR.80.145 from Shell Toxicology

o Laboratory, Sittingbourne Research Centre, Sittingbourne, UK.

=~ Submitted to WHO by Shell International Chemical Co. Ltd, London, UK,
and E.I. du Pont de Nemours and Co., Inc., Wilmington, Delaware,

USA., cited in JMPR 1992.

4) Dix, K.M. & Wilson, A.B. (1973) Toxicity studies with SD 14114:
Teratological studies in rabbits given SD 14114 orally. Unpublished report
from Tunstall Laboratories. Submitted to the World Health Organization by
the Shell Chemical Company., cited in JMPR 1992.

5) Dix, K.M. (1981b). Teratology study in New Zealand white rabbits
given SD 14114. Unpublished report No. SBGR.81.055 from Shell
Toxicology Laboratory, Sittingbourne Research Centre, Sittingbourne,

UK. Submitted to WHO by Shell International Chemical Co. Ltd, London,
UK, and E.I. du Pont de Nemours and Co., Inc., Wilmington, Delaware,
USA. , cited in JMPR 1992.

o> § S M A

Syb (REEAEE) RAFR 72 (WHEAEE 114 L) (C 0. 50. 100. 300. 600
ppm (FEE 97%) DOBE(LI1>THAX% 2 FRFREBIRSUFER. IK5RHANSEEZ
IR EAREIEIIHINHI DRSS NN, BRFRAV(CIHELE 300ppm B3 S B TIRSEIENNING]
HERHS5NTZ. 100ppm 5B L OERHETINTE ALP JEEOIENNZRHIN, DMK
B)\SX-ADEE(FERHT . 300ppm LIRS TIEEOES (xd. 18xt) D&M
ZERHIN, AhDREEE TIERANBH Iz, COFEERELD NOAEL (& 50ppm (2.5mg/kg
bw/day) T#ofz 1),

ItfrgE Crl:CD BR 2w b8 30 IL(C 0. 40. 75. 250. 500ppm (ff : 2.8. 5.2,
17. 38mg/kg bw/day. lif : 3.2, 6.0. 20. 44mg/kg bw/day) DOEEEIT>THAX

(#EE 99.4%) %. FO TIIZMAE 72 HAEITHNS. F1 TIFZIAES 105 BEINS. ZNENODRE
I ORtFLERF TB R SUR 2 tHRATES 4 BROFER . AEIENHIHIN 250ppm

d RSB E0FREMW) (FO. F1) . BLU 250ppm 580 TEW (F1. F2) TRHS
nrz. s Orr R I35 &)bﬂﬁ‘ YO NOAEL (F 75ppm (6.0mg/kg
bw/day) T&olz 2).

§F4R Wistar Svh&EF 27 ITIZ 0. 15. 30, 60mg/kg bw/day OEMLTTSTHIRZ

(£ 98.7%) %R 6-15H (20 HEICEI#R) (CRHROKSURESEHERD
&R, 30mg/kg bw/day M FI&S5EFTHREMIOAEIBINING] (4-8%) HERHSN.
A&/BEEE M TIE 60 mg/kg bw/day TOBEKAIRAEDEEIENM (1.1 /B (AR) .
BB T(L 0.6 IL/RE (BB) ) H'ESN. NOAEL (3. iX/BRETNEN 15, 30 mg/kg
bw/day T&mol 3).

FIRDDF (RIFANER) &8% 20 I (X888% 30 IL) (CHFIR 6 HENMS 18 HEFT
it J1>J9AX 3. 10 mg/kg bw/day #E85F > hT) TI&5UE (BRIEXTIREE  H1)
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RY4 R 10mg/kg bw/day) &R, ESFHIEEERSHSNT. £z 3mg/kg bw/day %5
BT, R RBLURR RAEIBEERMSIINROHSNIEMEDAE TEERDSNRNO 4),

iR NZW U8+ &28% 13-28 [IL(C 0. 1. 5. 10mg/kg bw/day OBt I1>THZA X%
iR 6-18 HiCRHIR OIS ULRESHHBROFER. 5mg/kg bw/day OIREWI TR
FRAER (BHIERIBCRRE S 2¢EX5N2IRET0E) MERo5N., AE/RRIBEMETE
5mg/kg bw/day TOEKREZIIERDIEINNESN. NOAEL (FENEN 1mg/kg
bw/day T&oJz 5).

BLEED, SMDERERDFERNS . AEIENIHIH ZER a2 Ui NOAEL Z 6.0 mg/kg
bw/day EHIRRL . FREEEEREEBLUEL 1 mg/m’ 2/ \BRIEEEEEELURET 3.

o> &1 S ¥

OLE1-XBECHI 2+ —mXDERICEFRN, RURIBREZE(CEVWTKIRCER
D, B\EMEFORET CERU CBIOSRGEEN M E THED

ZOEE | OLE1-XBEICHF 2+ R DEEES FTUA - RR R REZENERRD, SEIDI> RRA
> MRTEICERU CENMDOX BB E TH BT
Ozof ( )
TOMDIXT N | BE O EFELTES S - RESHORIHIENS. SERHACHE? - RNV ETHS.
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BlE 2-1

wmEEHRI FHERE)

1. [{EFMER FgtJ1>JHAAX
2.|CASES 13356-08-6
3. | BnES FHELEEEEEMITHRIREIDLS
B 20065 E 20165
(CERk184EE) (CERk28EE)
SESEE (BO) X534+ X534+
SEsE (BR) X535t X539t
SHSEH (RA @ HR) IR IR
aMsn (RA  ZR) SEETERL BRI
SHsE (RA : R, ZZN) DIETERL X932
KRERES/ Rkt X532 X532
) BRICKT S BB e R B 1/ ARAIATE X52A X52A
4.|GHS734E IR R AT TRV SETERL
SR X53o+ DEETERL
ATEHIR SRR X539+ DFTERL
FEHAM X53o+ DIETERL
AIES X5+ X552
X531 (IREs, &
A I N o s ) X IR es. B
BEENESEE (SEEE) (W .22 G | 0 (Hg)&gﬁ H
HEEE)
HEENESESE (RIBEE) DEETERN DEETERN
RAMVBENR DEETERN DEETERN
o son ot |
® HAEX HDEE -
BFEFE BRATTEE |-
® DFG L"Ai i -
B (S BB IR SR T\eNaA m
5.|0B#&(@~@E | @ OSHA
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) FEZEFEFME 65 (5) 268-300 (2023) IEREESOENIS (2023FE)
s e (® List of MAK and BAT Values 2024
}ﬁ%éﬁ %:;(DJR https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/Iss2/Doc002/mbwl_2024_eng.pdf
%(_}Eﬁ \7__/ \E,J The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6 (& L faAN: S (@) OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
0 ﬁ%ﬁak:—“;@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
SKHRDYA 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

HrixR&&MEE : 2025/10/27—2025/12/15

=E2

E0USEgE—2X CASRN | 15578-26-4

FHHREOES

AR O

R
TS

NESEIREREE @ 1 (BT : mg/m® ) USEEELT

ERMREEREE (BT ) OXFHE

R YR
=

1) US Army Medical Research and Development Command (1986)
Research and development on inhalation toxicologic evaluation of red
phosphorus/butyl rubber combustion products. Final Report (Phase 1V).
IIT Research Institute, Life Sciences Research Department, IITRI No.
LO6139, US Army Medical Research and Development Command,
Frederick, MD, US.

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> S S M A

X b

Iiff SD 3w NEEE 20 ITICTRYU> /T FIVT LORBEERY) (KI1E 0.49~0.65um)
0. 50. 180 F/z(& 300mg/m3% 1 B 2.25 55, 1B 4 H. 13 BRAFEEUER
180mg/m’ LI EDFEBETRARMIESINEE (5RiEL) 213 NOAEC (&
50mg/m? Tole. I7OVILOUSESEE(EH 75% THdIENS. TniE 37.5
mg U ES/m? (XT3 1),

It hgE Wistar 5w h&%8% 10 [L(C 0. 300, 1,000, 3,000. 10,000 ppm (&
fE : 0. 9.5, 32. 95. 315 mg Sn/kg bw/day) DIE{LE—IX% 13 ARSEEEI%
SUIAER. iff 3,000ppm MU LIS SEFTEHRBEPOMRIELEN RSN, i
10,000ppm %585 T(d 9 BB FTICEHI TR T FIFEBFRIREN RSN i/l
BiRENIz, I 3,000ppm ML L3RS EF TR ICASMRFHNRATIOE>DE
BRMETHRESNN, SMERIE TIF Tl 3,000ppm S EEOATI OEABEDEK T
Bond.| SRMmEkEOE T EIRTOEFTRonhor. £zl 3,000ppm #%58%
TINE ALP OBERMETNARESN. It 3,000ppm 1&S5EF TRIAFENEEDER
RIENINR SN, 10,000ppm & 5EETIIBEDILR. BREDIE/K. 7ZAE 4.
OIS Z{ENERHSN. AMRIEFMRA T, PEEOBELE. EEDE
fEZEAE. MR BEOBMRIREL. RUR[ESAX. BX. BLUFEICAHZOMRIRE
BIEHLUEEDREE LR (Oval cell type) BRZENERHSNE 2),

It hfE F344 5w 8% 50 [IL(C 0. 1,000, 2,000ppm (HEE1E : 0. 32. 64 mg
Sn/kg bw/day) DiE{LE—IXX% 105 BARTEEEIRSUER. D 1,000ppm
Pl ESSEECERIRAR C HF3fER (ARAE+H'A : 2/50. 9/49. 5/50) D&MD, It
1,000ppm U LIS EFCAHIEIER (ARAE+NA : 3/49. 4/49. 8/49) DIENNHER
NIz, BB, 1 2,000ppm 5 EFTORIRAR C MiREiEZEE X NAILI> bO—Ibe
OBEENESNRHOEN, 1,000ppm #EE5EETIBERETHOE 3).

Bl EED., BB LUNIKDEREZ DV BRICDVT, BYISEERDIEERNS. (KR E
SO REEREZEE Ul NOAEL % 8 .4 mg U EE/m?> EHIBRL . RIEE(REEE
ZEEBUE Img/m’ (UDBBELT) #\BSRLEEEEMELL TRET 3,
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ZOHEEH

> 86 S X

OLE1—XEREICHII D+ —m X OERIGEFRN. RURNZRFZECH VTR
F10, ESMEFORETCRU CENMOEEREN W E THHIsH

OLE1—XEREICHITDF—mXDOEES FUA - ZNERRFZENERD, SEOIVR
N> NEEICERU CEIMDOX BRRAEN N E Tihrd s

Ozoftt ( )

ZOMOIX b

Sk 1) NOAEC 37.5 mg U ES/m? (4. 1 B 8 BsfE. 8 5 BTG
%&£ 8.4 mg USEE/m3 ERB.
BEREENTECEITIENIHBE—IAXDEBOEEHIBHREIESNLN . K
ME(IKICRBTHZN (% 1) 8. 7oEZ7/K, EOUEE7ILHUBRICEIBLEN
THEH (% 2) KB ERNIBIREICZAXAAEEQUBET ZA A AT B iFEN
IB5E. EOVEE T A SE(CEM S EEAENIKDEEEIND (%3) ZENB. UDBEE
AZNEEMHON REZECEH UL/\ERTEZEEEE (ZNEN 1mg/m°.
5mg/m’. AXELT) OARMBEOD FEIREMBEHNENTN 2.1mg/m’> BLY
8.7mg/m’ THZIENS, D FEIRBEEMEN S BSICE DESHEUI,
X1 : BiBoRzeYv(N, 5 SDS, E0VEEE—XX
X2 BAET EBRMKEFBTRIIESATL
https://internal.fdma.go.jp/kiken-info/material/m_17426.html|
% 3 : HSDB-Pubchem_Pyrophosphate
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BlE 2-1

HREEHRI FHERER)

1. {EFME& EOUSEEE—ZX
2.|CASES 15578-26-4
3. [BnES SET /L EMITRRIREIDLS
EERED 20065 io 19 %
(ERk18EE) (CHTEE)
=ESEE (]BO) DEBTERL DEETERL
st (BR) DEBTERL DEETERL
SHSEE (RA @ HR) DEENERI XD(CZELRW
2MET (RA  &R) DEETERL DIETERL
S (RA : #E, ZXM) DEETERL DEETERL
KRIERBEE/ RIEE DEETERL XLV
4.|GHS 2% BRICX I BERERIEE M IRRIBNE X432A-2B X532A
' IR ERRAE SFETERL SHEETER
RIERMEM DEETERL DEETERL
AIEfRRE IR DETERL DEETERL
FEHAME DEETERL DEETERL
Aiestt SEETERL DEETERL
= TR Yala] ) /= X ’=‘§ l\; g
REROESEE (HEEE) | © S’L*J B ssmcanu
FEENERS T (RIBEEE) X531 (fh) X531 (fh)
RAMVEEN DEETERL DEETERL
©® ACGIH THV-TWA 2mg/m (I) as Sn(2019)
TLV-STEL -
® HARER HSEE -
WEYS BATERE |-
® DFG MAK -
R IR E i‘f/\j‘/‘f\ lim -
5.(0E#(@~@[F | @ 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) FEESEBLEFHMET 65 (5) 268-300 (2023) ABREZOENIE (2023FF)
At e (® List of MAK and BAT Values 2024
L%%EHH %(DHR https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/1ss2/Doc002/mbwl_2024_eng.pdf
- AN The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
E(Lﬁﬁb\t—/—\ﬂf\] @) OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
6. %Fﬁkko)l/t _ & 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
SZHADYA 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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