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1) Yeary RA. Chronic toxicity of dicyclopentadienyliron (ferrocene) in
dogs. Toxicol Appl Pharmacol. 1969 Nov;15(3):666-76.

2) Nikula KJ, Sun JD, Barr EB, Bechtold WE, Haley PJ], Benson JM, Eidson
AF, Burt DG, Dahl AR, Henderson RF, et al. Thirteen-week, repeated
inhalation exposure of F344/N rats and B6C3F1 mice to ferrocene.
Fundam Appl Toxicol. 1993 Aug;21(2):127-39.
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AR (MA8A) & 3IT(C 0. 30, 100. 300, 1000 mg/kg bw/day OY¥SF
HTCVCEALRDIOE % 1 B 1 B3%5 Uk, 3 rBI%5E& IR EE 2 Lz
&L OO 1 IS5 378 (Bt 6 hAR) 15Uk, . #hic(CtErE
% 1 [L(C 1000 mg/kg bw/day OFAZETHEEkIC 3 hAEIESUZ. TOFER. J10
AR SICEEUSE T AR RARAPFI ROER(EERHEN T . FIIMIFROIFIAEOH T
oz FASIKFHRKOBENATSTO-S AN, AHiE. FEHE. 558, 818, ff. JH1t
B U2NEL, FBERICBIRING. MIRADRE (NEJOE> . AXYNMUYME., FRINBRES
D) (& 300mg/kg bw/day & 58FT 4 BRIUAICAEUR. 300 BLU
1,000mg/kg bw/day I8 5BET(E. SHORIISTICEBES 2L E X BN ZPFEZEN

RN, MDA UFRELSRZIR S UIECE FFEEDHNIIOCAFEN THIEN
HIBAL. TN ORZE(IEHBRIICEET 2DD THholz, IHSHIMR TR 12~26 7
BORICE. tofZE(FERDSNBHOR 1),

ItEEED F344/N Syhe B6C3F1 ¥YURXEEF 10 [TL(C, 0. 3. 10. 30mg/m3 (|
{B(% 3.06. 10.06. 29.89mg/m3) DJIOT>ZES%% 1 H 6 K. A5 HT 1358
RIEEEUIAER. FETAI. BRARARES R, F(EPIRMER#FNZLEERHS
NRHofz, AREEINOIIFHE, HESYRT 3 BLU 30mg/m3nJI0Ot > (IKEEE. MY
AT 3 BLY 10mg/m3(FKEBFHCHVTERREINT, o aEmoENERAEH L
UHARMKIZRI CTovolz. HESY NTIIMRB JMBEEE DR . S N TIAFEZ 0N
P (3BELY 30mg/m3) | MEXIATEATEE (IRNTORE) . DES LURENE

(30mg/m3) OE=RHEREING. ABXFFEE0ENNE. 30mg/m3(EE D
vk, 10 LU 30mg/m3IE<EDUIESY R, 30mg/m3(IEDIHEYIATERZREN. 4
MEFEDIENE 30mg/m3EEDHIY N TERE SN, — /5. HXIFEE0RY
(& 3Mg/m3(FLEDHEYIRATIRHSN I, ITIRBERE. DAL F . KB SZARTIRR
OffEE2. S —U > #E. SEFRELIIRIREC(E. J1O0T(CBEET 2Z1b(E
SRHSNIRN Iz, (FEE(CRIEURIBAMF N CEE(CEROEBRE THD ., MEDS
e, WREE. KB, Bifi. TR, SBICYIROBE TEREREN . ISy D 3mg/m3 Bk
(FEFF TR E (LASMENCEEREMEL. ITWIEMREE. {bE. BENZTENT
Wz, &z, MEREY IR T(E 3mg/m? BEEKERE L TREMRFN IR AENER
SNz, EESEIIOCIRAICLZEMHERL. J10THSHEN 28k AR
IREEZBNC, ELTWVS 2),

BLELD., EWDEHBRDIERNS . SEFRZE . FEAOFZE#ZIERE2E LU LOAEL Z
3 mg/m3LHIRTL. AERGESFEERBURL 0.1mg/m’ 2/ \BSRIRER#EEELT
REI 3.
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1. {65 MEE 2R ATSIZIVER (Bl : J10t)
2.|CASES 102-54-5
3. | BnES SETEEERAIRIZRE 2 0870
SET— 20065 E io 19%FE
(ER184E) (BHTEE)
SESE (RO) X534 X534
24T (BE) DEETERL XA LRL
2S4S (RA : HR) DI R XL
=2HsT (RA &R DEETERL DEETERL
24sE (RA  HE. ZXN) DFETERV DEATERL
KREREM /Rt X453 XL
4.|GHS 5% AR(cx g DEEREGIE /IR X532B X52B
' B IR ERRAE 1% DETERV DETERV
BB EIE DFTERL XACZELBW
AIEfleZRR S DEETERL XL
FEHAME SYFETEBL DEETERL
4hEss FATERL X532
BEENESESE (HERE) |XH3 (KEkims) FTERV
BEENERSE (R1ERE) X552 (8k) X5r1 (FFIRER)
RAAEEMY DEETEBL DEETERL
© ACGIH TLV-TWA 10mg/m, as Fe(1986)
TLV-STEL -
® HAERE HFEEE -
BEFE BAHDEE |-
2 (S PR M cax m ,
5.|loEm@~0ik |®  OsHA TWA 15(total), 5(resp)mg/m
s % STEL -
>%) © NiosH 1WA 10(total), 5(resp)mg/m
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) FEREEHATHMEE 65 (5) 268-300 (2023) FEEEZOENIE (2023FF)
e e (® List of MAK and BAT Values 2024
o
E%‘nﬂﬂ %(D”Y https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/1ss2/Doc002/mbwl_2024_eng.pdf
%(_ﬁﬁ L\r_/ \E"J The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6 & AN (@ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
- %E‘a%"o)btl_ (5) _CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/
Yﬁk N |\ ® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits https://www.hse.gov.uk/pubns/priced/eh40.pdf
FADU R

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in implementation of Council
Directive 98/24/EC on the protection of the health and safety of workers from the risks related to chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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1) El Ghawabi, S.H.; Gaffer, M.A.; El Saharti, A.A., et al.: Chronic cyanide
exposure: A Clinical Radioisotope, and Laboratory Study. Br. J. Ind. Med.
32:215-219 (1975).

2) THARAORSZEREE|RERNS, HRAAORSIEERE®RE (2025Fik) .5©
64 10 A, pp 299-304. .
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3 TIHBOBEIAYFEEICHEIZBMFHEE 36 A (5522 NEEHE 5 FULE) &
XFHREE 20 ANZLEEUIAEMIATROFER . HBEOTFIRIEREDS 748 (746K
REVTER) UREEHRBRERR. THBIECENENS72ELT 6.4, 8.1, 10.4ppm

(4.2-12.4ppm) THD. [IKEBFOBEREIRORIAZE (888 81%. A1k 78%. Bk
HERBEDZ(L 78%. MEORIE 44%. I 44%. FEEMEIREEE 44%) HIdiREEE
teuTEMEL) .

IR ADAEAICK) 2,000mg FIETZWEERETHD. FRK 30-[HcENER
BR-REFABCHBIZERARAOTEINERNEZE (FHELEERE) FBMH 9.4+
3.5mg/B. &4 7.7£2.9mg/B THd. BARADBRIEEICLZENRCEZULN, 18
ADTXIPBANET M (25~405%) (CHIF2FEATTUXT S 50mg/B D 10 BREHEGHE R
OFER. MBITUF > AYMUY R, FRMEKZA—/(-AFS RS LRS- (SOD) SEHEN
R TFURZ. COFERED, FFITERZCBRIERICLZFHIEEEE 60mg/BERD, 7XUH
ANEDHREESLUAERGEEZERBULZ. BARADORADOMA LREZEMT 40-
45mg/H. & 35mg/BELTWVWS 2)

BLELD, EbOEFIRCEDE, PRIRAEIR - REBEIRZ IS E LUl LOAEL %
4.2ppm EHIBFL. REEEFEEZZERLUL 1.5mg/m> (1.4ppm:372ELT) &\
RIEEREAEEL L TURET 3. Tz, WREUIES 7ALKROZZEZFHCTZHIC, 4.5mg/m’

(4.2ppm:272ELT) ZERRIEEREE (KHE) LUTUREIS.
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DI/t“:L XEAECHET BT —m X DERISEMRN, RURNRREZECSVTKAIRICER
HSMEFORF CRUCENOXBGEENMNE THEID
Dl/tl SERRECHTDF - DEES FIA - RN RFZENERD, SEOI> RR
1> NETECERU GEMOSBAEREN N E TH S8
Ozoftt ( )

ZOMOIX>

EEREEEDRIUCE T2 7 bEINOBBEOEEHIBHRCZLVENS. 271
aYEEInORZ2E(CEH Uz, MEOBEHBIRZLEERL. > 7 ALEinfEELLT
SNERETH2>7>0BEHZE(CEH UL,

27 ACEIROKBRRE (L 0.05mg/L (20°C) ERNBTHS X1 H'. HSDB Tl EPA-
IRIS D27 AbEEADFHIE %2 25| AL, FROEEICEZS 7L TOBE M ZRICEE
IRUTWVEX 1, 8. URATFHIE T EEROFHMIE(CDESN TV EDHHS% 3.4,

X1 : Zinc cyanide. HSDB-pubchem, NIH, USA.

%2 : Zinc cyanide. CASRN 557-21-1. Integrated Risk Information System
(IRIS) Chemical Assessment Summary, U.S. Environmental Protection
Agency, 1987.

%3 : TOXICOLOGICAL PROFILE FOR ZINC U.S. DEPARTMENT OF HEALTH
AND HUMAN SERVICES Public Health Service Agency for Toxic Substances
and Disease Registry August 2005.

%4 : ZINC, Environmental Health Criteria 221, IPCS-INCHEM, WHO.
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1. {EFEBE > 7> At EEn
2.|CASES 557-21-1
3. |BnES FSELZEEAERABIREE 2 D673
HEMIEE 20065E
(ER18FE)
SESH (BO) X433
SIS (BRR) DEETERL
S24sE (RA : HR) AEPSETS
SESE (RA : &ZR) DETERL)
2S4St RA  HE. ZXN) DETER)
REREME/ Rt FTERL
4.|GHS %8 BRICXII2EERIEE ! RRIEE|  HEETERN
IR aa A EIE FTERL
RZ ISR AEE DEETERL
B Z IR % FTERL
FENAME DEETERL
EhaEsE DFATERN
SEENERRSE (EDIRE FTERL
SEENERSE (RIERE DFETERN
MANVEEE DFTERN
© ACGIH TLV-TWA -
TLV-STEL -
® HAREE FSEE -
BEFE RAISEE |-
MAK -
© DFG Peak lim
HZE (SRR 1E TV\";'A '
5.(0B#(@~@& | @ OSHA
;;5%) 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) FEEEEZFMES 65 (5) 268-300 (2023) FBEELZNEIES (2023FE)
S AL e (® List of MAK and BAT Values 2024
}?%ﬁﬁﬁ %0)”2 https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/Iss2/Doc002/mbwl_2024_eng.pdf
%(—}Eﬁ L\F/_L\\E,‘J The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6 = < (@ _OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
’ *%F;a%w |/t“1_ (5) CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/
Yﬁk@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
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1) El Ghawabi, S.H.; Gaffer, M.A.; El Saharti, A.A.; et al.: Chronic cyanide
exposure: A Clinical Radioisotope, and Laboratory Study. Br. J. Ind. Med.
32:215-219 (1975).
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3 TIHZOBRAYVHEEICNES I 2B MHEE 36 A (55 22 AFEHt 5 FUE) &xt
BRE¥ 20 AZLEERUAERTIATTOMER . SSEEOTIRISEEEDS 7Y (S 7A4bK3RE
LTER) U TIBER. TIHILLENTNST2ELT 6.4, 8.1, 10.4ppm (4.2-
12.4ppm) THO. (FLEEHOBRMEIROFIREK (585 81%. A1k 78%. IKRELIRE
DZAL 78%. MRDRIEL 44%. IR 44%. SSIEMEITIREEE 44%) HXFBEEFEEEL TR
olzl) .

BLEED, E MOEFRRICEDE, FIRHHREIR - RIBEIRZ R E LU LOAEL %
4.2ppm EHIBRL, REREEEZELE 1.5mg/m? (1.4ppm:372ELT) %/ \BERS
BEEEEEVTRET S, £t BRUES 7ALKEOEEZRCIHIC, 4.5mg/m?

(4.2ppm:>72ELTC) ZEEEEREEE (KHE) tLTHREERTS.

TR
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OLE1-XBECHIIBF—mX DERIGEFHN, BIURMZREZECSVWTKIRCER
D, BEMEFORE IRV CENMOXEGAENM N E THEILD

OLE1-XERRCH T DF —mX DIFEES A R RFZENR LD, SEDI> RRA
> NETECFRU CENOX BB E TH A

Ozof ( )

ZOMDOIX

IREEEEORIMCE T 527 AN ABBOBEERIBIRICZLLIENS, 271
SYMOMRZECEBHUL, B8, EBTH3NIZIAREBAADOME LRIEREN
2,500mg/BeENTHEDX 1. ST7ALEMORRICHEITBEEELLLR U TERETHD
ZENBHILE DAL DREREEDE L (FRFTURN O,
STV AN LDOKBERE (& 1*106mg/L (25C) EZBETHD. 7 AHhIVSI A
KBRE FRR (ST ACKRZERET DK 2, BH . YUATFHBE RV TEARY B (ISR
1 FCEIE 7 0EEN TI-HEiEN TS % 2-4,
X1 [HRANORSFERRE IRERN S, HAAORSERESE (2025FiR) . 64104,
pp 313-318.
% 2 : Hydrogen Cyanide and Cyanides: Concise International Chemical Assessment
Document No61, Human Health Aspects(2004), IPCS UNEP//ILO//WHO.
% 3 : Toxicological Profile for Cyanide Draft for Public Comment October 2024,US
Department of Health and Human Service.
%4 . CYANIDE SALTS, Acute Exposure Guideline Levels for Selected Airborne Chemicals:
Volume 19, Committee on Acute Exposure Guideline Levels; Committee on Toxicology;
Board on Environmental Studies and Toxicology; Division on Earth and Life Studies;
National Research Council, 2015.

BE. BRI GHDENS. FERE(FEEM LI RICEBEITIHNENDD (RERINEE
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HREEHRN FHEREER)

1. [{EFMES STACHIVE DA
2.|CASES 592-01-8
3. |nES FBRZEEERABIRSE 20675
S 20065 20105
(CERX184E) (CERX22E)
SMsEE (O) FETERL X532
SMsEE (1BR) DIETERLV DIETERV
s (RA : 4X) IR RO
2sT (RA  ZR) FBTERL FBTERL
SESE (RA : BE, ZXK) DTSR DTSR
KREREMN /R X533 FETERL
BRICX 9 2EERMBE I/ IRRIZIE X532A-2B X532
4.|GHSS %8 I IRas R EIE FTERL FTERL
BRI fETERV fETERV
AIEtle =R DIETERLV DIETERLV
FENAM FBTERL FBTERL
4hEst SHFTERV SDFTERV
X532 (P | X1 (FRAXAERER.
HESNESESE (HREREE) (%) X93 (RE#| LmER) X593
B) ( ’ﬁﬁ%}f]%%l}%;
p = " X XFHTESR
RIS (RERS) T
RANMVEEMY SETERV SETERV
TLV-TWA -
ACGIH
> TLV-STEL 5mg/m (C) as CN(1994)
® BARER #HBEE -
BEFE FAFSEE |5mg/m (CNELT) (2001)
® DFG L/'A'T( i -
2 (B PR M TfNaA m
5.|0BF(@~@F | @ OSHA
sz STEL -
= TWA -
NIOSH
© STEL -
TWA -
UK WEL
© STEL -
TWA -
EU IOEL
2 STEL -
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values &
Biological Exposure Indices (2023)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q) FEEBATFMES 65 (5) 268-300 (2023) AEEEZOENIES (2023FEF)
Ao @ List of MAK and BAT Values 2024
}E%EH X%@”y https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/1ss2/Doc002/mbwl_2024_eng.pdf
%(_ﬁﬁ \7__/ \H"J The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6 cHb s @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
- #A%Iii!a%o)l/tl_ (5) _CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/
N ® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits https://www.hse.gov.uk/pubns/priced/eh40.pdf
SCHERDYR
©)

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in implementation of
Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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1) Toxicological Profile for Silver. Atlanta (GA): Agency for Toxic Substances
and Disease Registry (US); 1990 Dec.

2) Hunter, D.: Diseases of Occupations, 4th ed., p. 410. Little Brown and
Co., Boston (1969).

3) Stokinger, H.E.: The Metals. In: Patty's Industrial Hygiene and Toxicology,
3rd Rev. ed., Vol. 2A, Toxicology, pp. 1881-1894. G.D. Clayton and F.E.
Clayton, Eds. John Wiley & Sons, New York (1981).

4) Aaseth ], Olsen A, Halse ], Hovig T. Argyria-tissue deposition of silver as
selenide. Scand J Clin Lab Invest. 1981 May;41(3):247-51.

5) Rosenman KD, Moss A, Kon S. Argyria: clinical implications of exposure
to silver nitrate and silver oxide. J Occup Med. 1979 Jun;21(6):430-5.
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BBLUROTEH L EMOMUANDERE EOEKER. K&, B. ¥ E0BFrFEE
2 ENRIRREZS|SRIITIREMN DS 1).

FZE(ICEBIC LB B HIRRAE (JIRIE (FHBEIR., BREEIR. S 7 AEMRE) DIRAICE O TH
H930REMN HD. BFTHIRRAE IR B IEOMAI FIREIGEE I DL TRAEI D 0]EE
M5 2).

AFEEEZECSIIMEROERT—IN5. RELT 1mg/mP>IREDIETSE
MHERRTREDERIN RSN (I EEEETE T BCHEBENR+DEDTH D) .
0.1mg Ag/m® RREDEEICLD. BEBROMENZ L RED, BNSVEELEEDN.
T1(FEENH 0.04~0.06mg Ag/m’® (B 0.15mg Ag/m>)DIFKETI(. BIY
TEPZOMMOESZZFRSNAHORE 3).

ERUSADBEELT 3%EESIRAR (£2 30ml. 5.3 mmol) Z#HAROER
(CEMUEBEME (525%) ([CBVWTAERMERISRRERENEASN., BiES LUK EDR
HENRERRI EEECEERERLBEN RSN 4) .

AgNOs(Z7KBME)E Ag20(BEKE ) DELSEZEFRC 2 FEL EREEREDHS 30 A
DOBEMREES (RIS 29 A BFE 1 A EEOEE 34.6 5) ZRIERSERE
ZEHURZ, B8, (FEOHMEELTIE. BAE 4 HMABIICHREDSS 6 ACEMULEARE
CEEEATEDER. EFIRNEOMCLZIEDEEEE SIFHNNETIE 0.039~
0.378mg/m? TéHolz. Ffe. MPIREENEE FIRU L THoleid5E 12 ADMmH IR
JERE( 1.1-8.4ug/100ml OFETHY. EAEEDEREZREANAHIIN, HEORE
R WREOBHEEN L TFTRERBEZIRFZ. £, IRICLAEEOZEE(L 13/30 A LY
ARDZEE(E 19/30 ATHY., MlE - FEIEOIRIE CRBRNIE T ORFEORICES LR
EHNRSN. . MPEENES FRU ETHorSRE 12 A, EEFRUT O
RE 18 ACLEUTHERR - BIROIBIEBEDBRENGRICEN O 5).

B L&D, ERORIBENS, SROMEE GRRRERSUCH - #EIRIRE) #iERsEr LI
LOAEL % 0.039 mg Ag/m?> £HIBL ., FREEGE%ZREURZ 0.01 mg/m3 (BBEL
T) Z)\BEEEEBELTHERT D,

TDIEH

o> &1 S ¥

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

OLE1-XBRREICHF 2+ — X DELEES FUA R R RFZENRRD, SEIDOI> RRA
> MRTEICERU CENMDOX BN E TH BT

Ozofs ( )

ZOMDOIX

-THEEIR(IAOBRPT Ag+HA A EM ST D00 A (CRERES DA HIRIETHD. IBHRE.
SRIENSHEEN 23T AV (& EIBRIRIB(CHVWTEHEN (CTFTET 21 A THDH. HBL)
F—ARICEMFN (28MH) BMBVEENTVS (%) Zens, AMETE Ag+D
BEEHRUTTHRUE.

X Committee for Risk Assessment RAC Opinion proposing harmonised
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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REEHA WHEHEE)

1. {EFMEZ TEESER (1)
2.|[CASES 7761-88-8
3.[BSES FET2/ELAMITRRIEREINL0
P ZOQGEFEZ 20}4&@
(Frr18FE) (Em265EE)
2 (80O) X554 X534
2SN (BR) DEETERV DIFTERL
2% (RA : HR) DEEIHRIS EEPSETAN
2HsH (RA : &ZR) DEETERV DEFII SRS
25 (RA : MEE. ZXK) DEETERV DEETERL
EEEENL Rk X4531A-1C X551
. HRICK I 2 EERIBE T/ IRFRIEE X531 X531
4.|GHSTI% T2 Rl I SECEBL TR
RREREMN DEETERV DIFTERL
IR ER T DEETERV DIFTERL
FEHAME DEETERV DIFTERL
4ot X592 DEETERL
— 5 = X1 (ImExR) X -
z 3’_5; A == %E! /=§ |/ 1]
SEENFERSE (HORE) 53 () X953 (GEREE)
BEENESE (RERE) |°0! (g;m‘ DI st opms)
RAAMEEY DETERL DEETERL
® ACGIH TLV-TWA 0.01mg/m as AG (1981)
TLV-STEL -
® BAEXE FEE 0.01mg/m AgéLT (1992)
BEFe BAFSEE |-
G DFG I\P/IAll(( |- ()I.Ozlngéng(l) as Ag(1973)
B2 RAE e
5| 0688 (@~@F | @ OSHA
P STEL -
%) TWA -
® NIOSH
STEL -
® UKWEL WA -
STEL -
@ EUIOEL WA -
STEL -
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values &

[RERIEFDUN
ECAVWEAR

|HREZEDLE1—

SCERDYA K

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

FESEBIAEFMET 65 (5) 268-300 (2023) ABREZOENIE (20235FEF)

op

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




AL RGeS il

HIxR=ZHEFEHE  2025/10/2

ME%

STALER (D) | CASRN | 506-64-9

FHHTREDES

mAE O

mER
fB0IRR

NESRTREE#E :©  0.01 (BfI: mg/m’ ) fRUT

EREREREEE (B : ) OXFHE

HRHLGHSL
=

1) Rosenman KD, Moss A, Kon S. Argyria: clinical implications of exposure
to silver nitrate and silver oxide. J Occup Med. 1979 Jun;21(6):430-5.

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

b 5 S W A

AgNOs(Z/KBMHE)E Ag20(BUKAH) DELEEZEFR(C 2 FELL EREEREDHD 30 A
OBEMMRES (IREE 29 A BIE 1 A, FHIEE 34.6 %) ZNRICEFRFERT
EEMUZ, B8, (KEOHEEL T, SAE 4 »ARICIREDSS 6 ACEMUEAL
(CEEEUNTEDER. RFIRADICLZIBOEERE FIFLIINEFITME 0.039~
0.378mg/m’ Tholz. &z MPREENES FRU ETHOIRE 12 ADMmHiR
JERE(F 1.1-8.4ug/100m| OBETHD. EARARICOEBIE RSN, AEDR
R, WREBOBFEHN L TREREZFZ. T, SRICLIREOZEF 13/30 A BLU
EEOZE(L 19/30 ATHD., HE FEREOIBLEEREIR IR T OREFEDRI BRI
ERRANG, £z, MAEENES FRUETHORRE 12 Ald. EETEUTOX
RE 18 ACLEULTHRERR - BIROIBEBEDBRENMGRICEN O 1),

3 TIHZOBIAYVFEEINSE I2EMLEHHE 36 A (55 22 AFEH: 5 FLUL) &
XTEREF 20 AZLEERUTASRTIATTOIER . SHEEOIRGEE DS 7 ALY FITRE (G T
BEICENTN 6.4, 8.1, 10.4ppm THD. (I(EEODERIEIADOFEIRE (5878 81%.
Bt 7IR% 78%. IAEEIRBEDZAL 78%. MRDFRIEL 44%. NElt 44%. S5V MHEITIR R

44%) NFEBEXLEEL Tahvolc. BREFEFEFEREORIRIROIERD 20 ADFHEE

(56%) TEROHSNIEHSEHIRIEOBHEFZRHANT, £eZD 20 22E2D 36 ALE
([CHWTEIRBRHEREDTLEX (MR T OERRPT R (ERSN B ofc. BEESEHZESS 72D
FERETHRIFAS 7 UEIEDFZE(CLDEDEBONS., ELTWLS 2),

BlELD, EFOEIENS. IROLE (ERRAERSUICA - FERIRE) ZERFRe/E&LUr
LOAEL % 0.039mg Ag/m’ E3IBRL . FHERIGEHEZZELZ 0.01 mg/m® (BBEL
1) Z/\IGBIEEEEBELL TURERT D,

TDIEH

b 5 S K

OLE1—X#RECH TR F— X DERISEMRN. BURNEREZEZICBVVTKIBICER
D, |EMEZFOR (CBRUGEINOSERAEN N E THdIz8

OLE1—X@REICH BT —mXDIFES H) A - ERNEREZENERD, SEINI> RRA
>R E(LBﬂb_CLjJﬂo)Yﬁkuﬂﬁb‘M\g_C@Zat&)

Ozaf ( )

ZOAMBOIAX> b

IREREEEODRILCET DS 7 ALIROBEB OB EMHIBIRICZLLTENS. ST ALEY)
BLPIRIEEMORRENSEBH U, 27 HROBEMHBIRZLEERL. 7 AR (1)
BELLTINRRE THRIROBEMZ2E(CBH UL,

ST ACIRONGARRE(E 0.23mg/L (20°C) EHER THDIRATES Ksp (£ 1.6%10™

(25°C) UBL AKBRAPTEDIHNCEBEITDDH THd X1 ' HSDB Tl EPA-IRIS
DT AR (BBEOBEEMEBERIMRVDS 7 ALKROREAR O SR EROFERNS
RfD 2&i) OFHEZ %2 Z25|AL. 7 ELTIROBE S 7L TVDX 1, Fe. E
AOURATFHEE RV TEARMBZ LS 7 ALEWEL T, 2 7>0BEHTEHMEL TS
%30
%1 : Silver cyanide. HSDB-pubchem, NIH, USA.

%2 : Silver cyanide; CASRN 506-64-9. Integrated Risk Information System
(IRIS) Chemical Assessment Summary, U.S. Environmental Protection
Agency, 1987.

%3 {EZMEBEOYHEAURJFHEE Ver. 1.0 No.129, S 7 bEY (FBIERUS T
SESRERRC) |, EFME IR EESIEEEERTGSES [ 1-108, MIATEUEA

9
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BIHE 2-1

BREEHN IR

1.[{EZhE= STV AR (D
2.|CASES 506-64-9
3. | BnES FHiBT e EERRIBIRSE 2 D676
es 20065E
BEMIES \
(CERR184EFE)
RSt (&EQO) X453
RSt (B SFATERL
=HsE (RA :HX) DFHRI
2MSE (RA  ZR) SFATERL
SMst (RA B ZXH) DEETERL
KRBREN /Rt X453
" BR(CXI I BERE RIS/ BRRIRE X531
4.|GHS> 48
§ IR ER R ETE HECERL
BB EIE DETERL
SIEtifREERE DETERL
EHAME DETERL
4hEst SFETERL
HEENESESE (HOSEE) FBTERL
BEENRESSEE (RERE)  |X52 (8. /WRES)
HAAVEENE FTERL
TLV-TWA 0.1mg/m - Metal dust and fume; 0.01mg/m - Soluble compounds, as Ag
® ACGIH (1981)
TLV-STEL -
® BAEZE HERE 0.01mg/m AgeLT (1992)
BEFE BAFEEE |-
o) DFG MAK 0.1mg/m(I) silver metal; 0.01mg/m(1) silver salts as Ag(1973)
FZE(S<EEPRFME Peak lim I(8); I(2)(2002)
ﬁ ~ -
5. | 0B#(@~@(F @ OSHA TWA
5E) STEL -
TWA -
NIOSH
© oS STEL -
TWA -
K WEL
© v STEL -
TWA -
EU IOEL
@ U I0 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) FEEBATHMEE 65 (5) 268-300 (2023) HAEREZOENIE (2023FE)
/A (® 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
JE%EEH %@ﬂy The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6 $(:ﬁab\tﬁ‘\\ﬂfg @ _OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
) *%%Bg%@l/t‘l_ (5 _CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/
N ® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits https://www.hse.gov.uk/pubns/priced/eh40.pdf
SXERDYZ 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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AL RGeS il

BPYRSH®ERMER  2025/10/2

ME#

ISR (1) | CASRN | 7783-96-2

Sl EDES

m AR OF

IRERE
EDIRE

N\ERTEEE%E :  0.01 (Bfiz mg/m3) $ReLT

EREREREEE (B - ) OXRFHE

R HLER
.

1) WILLARD DH, BAIR WJ. Behavior of I-131 following its inhalation as a vapor
and as a particle. Acta Radiol (Stockh). 1961 Jun;55:486-96.

2) Torkelson TR, Rowe VK. Halogenated aliphatic hydrocarbons. In: Clayton
GD, Clayton FE, editors. Patty's industrial hygiene and toxicology, Volume II,
Part B. 3rd ed.1981. p. 3470-3472.

3) National Toxicology Program. Bioassay of iodoform for possible
carcinogenicity (CAS No. 75-47-8). Natl Cancer Inst Carcinog Tech Rep Ser.
1978;110:1-107.

4) THRANORSERRE |RERST S, BARANORSFEREE (2025 FiR) . HHI6
& 10 A, pp 313-318.

https://www.mhlw.go.jp/content/10904750/001316585.pdf

5) Rosenman KD, Moss A, Kon S. Argyria: clinical implications of exposure to
silver nitrate and silver oxide. J Occup Med. 1979 Jun;21(6):430-5.

o> 86 S K A

X b

It BAF1 ¥R 80 ILH LU Suffolk EYS 3 ILICRAMED AgI- T RIF SRR EZEN
ZN 120, 30 DIRAFEUFER. AgIP R FOMITERE 12%TEH20, 13 (R(EE
HIEALORERE - B - BB B LOHFIBAD DTN RSN, 20 OIFREIFRAICEDEIRIEADD
ENMENNU. 90 BFRIZORADMEIHEAERED 60%L ETHo 1),

EOVEKEEICHERIEL TEREDI- RMRIVAZENT 3L, SMUSMHER (PIXEE R
(CNS)HPH, &5, B, FHiE. OIEAOBE/ER)MEC? 2). - RRILAT—T0:ERIC
£BIAVEHBEN(IZEEREINTUVIN, EEREEELTE(CE I ZEEBIRIIR.

Osborne-Mendel 5v o 50 PTic 71. 142mg/kg bw/day. lt§ 50 IT(C 27,
55mg/kg bw/day. Iifti# B6C3F1 YR 50 PL(C 47. 93mg/kg bw/day OI—>A1 )l
SBERI— RNV A BELY. & & OBEHCIST 2 20 LY M-V I->A(IILOH%, 5 B/
B, 78 BRIEHIFREOZSU. SyME 34 BRIEHERE. YR 13/14 BRHBIMEERUR.
WINORETHIY M-I B LR U CTE B R E M - B A Y OFRAIENNS RN o, BIAIR
HREZF DAL FEIRDRITE (RSN TLRL 3),

BARAMADHEEIVRIERZ(L 1~3mg/HT. B AURFIVZROERSTCEDIGAR
H5. 500pg/BREDIEEOH(CRIREIC 3 mg/BLL E. BEICLLTIE 10mg/BEED
EREOIVHEMNHIRT ZCENRINTHED, FBEEHESORETHSE 1.2mg/BEW
SEIGEREMEEINTVS, £z, —HOHERIERE(L 140pg/HEENTHD, 3mg/HT
ERAABRAE D EIR AR RE R T REDBRIFE A ZERHRVTENS. R ADME _LEE% 3.0mg/
HELTWS, Fe, IHRERFIRICOVT(E. EIRF(FIAVRBREINDOREZ NSV EERENT
DEREE ZiRm CEURVERRNS. TS LERE%Z 2mg/BELTWS 4),

AgNOs(Z/KBMHE)E Ag20(BEKA ) DELEEZFR(C 2 L EEEREDHS 30 AD
BES (REE 29 A BEE 1 A FHIEE 34.6 %) ZNRICERFERTERE
MUz, BB, (EKEOHMEEL T, AE 4 »ARITSHREDDS 6 ACEMBULEANIKER
EREDFER, RFIRNEDTICLZIRDOIEEE (FIFRINNETIME 0.039~
0.378mg/m’ TéHholz. Ffe. MPIREENTEE FIRU L THoSRE 12 AOMPIRERE
(3 1.1-8.4ug/100ccm| OEEHETHN. EFRHARIEDIEREERANLH oI, AEDIER. J5R
EBOEFHN FTREREERZ. T, RICLZIREOEE(F 13/30 A BLUROZEL
19/30 ATHD. AR - fEEOIRABEREBR DR T ORFEOBICERREENRSN. £
fz. MAEENTEE FRU ETHoledHRE 12 Ald. EETFRUTOMRE 18 AICLLT
fEhE - AEOIRILEDBRENMERICENOE 5).

BlELD, EFOEIENS. IRDLE (GRRAERSUICA - FERIRE) ZERFRe/ELU
LOAEL % 0.039mg Ag/m?> E3IBL . REEEFEEEZREURZ 0.01 mg/m® (BBeLT)
Z)\BRIEEEEELL TRET S,

ZOHEE

> 86 S K

OLE1—XBECHIF 2+ —mX DERICERD, EURIBRSZE TSV TKRIRCERD,
ESMHEFORF (CFRU CENO BRI E THETH

OLE1—XBEICHE I3+ —mX DEEES T R ERFZENERRD, SEOI> R~
S IEICERU CBIMDOSRRAEN W E THHID

Ozoft  ( )

ZOMMOIX> b

EIQ;?C%EO)E%’I‘SE’I‘%%’&E@U AV{EIR (1)BRBEELTINEERE THIIENEEHZE
[CBHUTk,
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AHE 2-1

HRESEHRN WHREE)

1.[{EZES IAVEER (1)
2.|CASES 7783-96-2
3. | BnES SR E LM TORIFREID32
PE— 20065 E 20158
(R 184E) (CER27FE)
SME% (1BO) DETERL FBTERL
=S (8RR DEETERL FETERL
=S (RA  HR) DEENRI DEEMIR
=S (RA  &R) DEATERL FENIRI
SMEE (RA : HE ZXH) DETERV DETERL
KREEEN /Rt DETERL FETERL
BRCXI 92 EERIBE I/ BRRIRIE DETERL DETERL
IR SR DETERL DETERV
4.|GHS% %A RRIERME4E DETERL FTERV
AIERERIRE DETERL DETERV
FEHAME DETERV KBTERL
X731B
« BNXS : #FELCHS
= FHETEXHL) =
St ARCEBL 3. USBHANULE
g
HEENEESE (BHEIEEE) FETERV SFETERLV
= o=y, s " X231 (KA. FIRBR.
FTEIZM =/ (<& FATER
FEENESRESE (RIEFGEE) DEATER RIS, e
RAAEEMY SEETERV DEETERV
© ACGIH TLV-TWA 0.01mg/m as I (I) (2022)
TLV-STEL -
o DAEX FEmE |-
BEYS BATDRE |-
® DFG L"Ai i -
2 (TR M TfNaA m
5. |0E#(@~@& | @ 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 &
Biological Exposure Indices (2023)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q) FEEEETMEL 65 (5) 268-300 (2023) AERELZOEIE (2023FE)
— - (@ List of MAK and BAT Values 2024
E%am&y%@”y https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/1ss2/Doc002/mbwl_2024_eng.pdf
%(_ﬁﬁ L\r_/ \Ef\J The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6 < <L @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
: #&E@%"G) |/t“_-,__ (® 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
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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FIRAER B SR i

BHRYRSHEMER @ 2025/10/2

=g

[ CESTIIN CASRN | 1309-48-4

FHHREOES

B AR L=

IREEAE
TEDIRE

\BSREEEEME 8 (BfI:mg/m’ )

EREIRERAEE (B - ) OXRFHE

HRHLEHSL
.

1) Kuschner WG, Wong H, D'Alessandro A, Quinlan P, Blanc PD. Human
pulmonary responses to experimental inhalation of high concentration
fine and ultrafine magnesium oxide particles. Environ Health Perspect.
1997 Nov;105(11):1234-7.

o> &1 S W A

6 ZOMIT>T47 (FtH 34.5/%) (T HHRIF (<2.5um) ~BHHIF (<
0.1um) (BEAR—-XT. 98%LU EHCOEFET 98.6%MH <1.8um) DEELIT+*
SYLERAFKEUR (IRAME (respirable) FIFICLDEER) . (FKEZAFIELX
B|ICERD, F(EEEEE 137.0£80.2mg/m? (5.8~230mg/m?) | FE5(FK
ERFRIL 35.8114.3 93 (15~45%)) | FHEARBEIKEEE
4,138.5+2,163.1mg/m?x min (261~6,435mg/m?x min)T&olz

(mean=SD(&EH)) . TOFER. WITNOWERE(ICH. fitkee. fEIR. [REZAHRER
R OIS LUECF R (SA-FBRBZELIBNOE 1) CORERE. BT
DEIILORA R FORERREIEE (FRE 137mg/m’. (I ERRM] 35
7. FHEREECES 4,138mg/m> x min) TREDSZENRV\IERRT,

BLELD, ErOERREIEEEDOIRNS BEFEN R\ 2RI RIE(FEEFT
& (4,138 mg/m*x min) ZE(CFEERGHSEEZELUELZ 8mg/m® (K31 U
A) ZN\BEIEEEEBLL THRETD,

ZOHEER

> S S W

OLE1—-XERREICHI 2+ —mXDERIGEFH, RURRERIEZECHVTKAIEIC
F30, ESMEFOR(RUCENMOXXBENNE THBH

OLE1—XEREICHITDF— X DOEES FUA RN ERRFENELD, SEOIVR
N> NS EICERU CEIMNDOX RFAEN N E Th DIz

Ozoftt  ( )

ZOMOIX>

BHRE R RFESNBIOIENS. Xk 1) TREDZRDHSNIBNMOMEFK
EEREMRECOREREEEZEHIIILLUR,
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A 2-1

HREEHR FHHEE)

1. [t MmER ESCESPIN
2.|CAS&HS 1309-48-4
3. | MBES ST EEHERRRIRE 2 0628
= 20155
BEIEAE (ERL274 )
2usEr (BO) X4t
2uEn (BR) DFETERV
=HET (RA : HR) DFRIRI
=MET (RA  &R) DFRIIRI
SMSE (RA : B ZZH) DETERV
KREBELE /Rt SFTERV
* BR(CH T 2EERIEEEIRRIEIE X552
4|GHS738 IR ACaL
RERAEIE SFETERV
AIERRZE R T SFETERV
FEPAM DETERV
4t DETERV
REENIEEE (HERE) | O SV
BEENEESE (RIEFRE) DETERV
RAAVEEN DETERV
© AcGH THV-TWA 10mg/m (I) (2003)
TLV-STEL -
® BHAER HSEE -
BEFR RAHDEE |-
® Dbrg MAK 4mg/r (1) (1999) ; 0.3mg/mix¥JEEE(R)(2017)
H&%(i(ﬁgﬂﬁﬁﬂg Peak lim EEEI—RLE(I) ; I (8)(R)(2017)
5.|oem@~oi |@ osHa WA 15mg/m (fume)
=) STEL -
= TWA -
® NIOSH STEL -
® UK WEL TWA 10mg/m (1) ; 4mg/m(R)
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) EEZEAETFMES 65 (5) 268-300 (2023) FBEEEOEIE (2023FFE)
Ty (® List of MAK and BAT Values 2024
}?%Em} ﬁ(})uy https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/1ss2/Doc002/mbwl_2024_eng.pdf
%(:}Eﬁ b\t./L\\E"J The MAK—CoIIe_ction for Oc_cuDationaI Health ar.1d Safety httDs:ZZOnIineI_ibrarv.wilev.com/doi/book/lo.1002/3527600418
6. A @ OSHA Occupational Chemlcal Database https.//www.osha.qov/chemlcal'data
ﬁ%ﬁa%@[/tl_ (3 CDC - NIOSH Pocket Guide to Chem|ca| Hazards:httDs://WWW.cdc.qov/n'los'h/npq/ :
® 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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FIRAR B SR i

HIxREZHEFEHE : 2025/10/2

ME%

181t —1R CASRN | 7758-89-6

FHHREOES

mAE =3

R
VLS

NERTEEEAEME 0.3 (BfI: mg/m?) $HELT

ERMREREE (BEAi - ) OXFHE

TR KGR S
=

1) Chung MK, Baek SS, Lee SH, Kim H, Choi K, Kim JC. Combined
repeated dose and reproductive/developmental toxicities of copper
monochloride in rats. Environ Toxicol. 2009 Aug;24(4):315-26.

o> 81 S K A

X b

7 iBEsD SD 5w bR BFI#ME 12 PL(C 0, 1.3. 5. 20. 80mg/kg bw/day DiE{tEE
—iflZ 30 HfEEHEIROESL. RIBIRS/4IERESEHERBRZEMUIER.
80mg/kg bw/day B¥ T3, HETIET-HI (12 ILeh 3 L) ZER&I(ED. 3‘fﬂf|1i123f‘~0)
A BINEROIENN (M) . f/MROIEIN ()  KEREOEMmITE (i) .
EMORBAENROSNT, £, kD 20mg/kg bw/day L,U:h%ﬁibctvlltﬁd)
5mg/kg bw/day U E1%5E$T. BIBORF LEBEMNBERICERENT, Ft.
D 5mg/kg bw/day L EESEFS LMD 20mg/kg bw/day U 358 CIE
Aszﬁ/)d\ﬂ%’?@ﬂﬂzﬁﬁr HRBERRFRLEZRD. . £IK5EFT. XEELE. Zha
B FEF O, EBENESLUHEEICDWVT, IS5 OFE(IRHBINANOR 1),

BLELD., EMDEBRDIERNS. RlEE (BERDWIBZ) SLUFIBORF LEIB
FpziaRes22E Ul NOAEL % 1.3mg/kg bw/day EHIBTL. 1&{LE—ADRDS
BEBIUREREHREEZELUR 0.3mg/m3 ($AELT) Z/\BESRTEEEEMELL
TIREI 3.

ZOHEER

> 86 S X

OLE1—XEREICHIIDF—m X OERIGEFRN, RURNZRFZECHVTAIEC
R0, #E I_&cE’””@@DT(LB”U'CLDD(DYF]MEb‘%\gfaﬁéh&)

OLE1—XERRICHIDF—m X O ES FIA - RN RRFZENFERD, SEIOIVR
N> RRTEICERU CENOXBRERBE NN E THDIsH

C1Z0Ah
( )

ZOMDOIX
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AR 2-1

REEHR WHRE)

1. [{EZFMEE IBEE—iR
2.|CASES 7758-89-6
3. | BnES SETEEEEMITRRIREID22
SET— 20065 20145 E
(ER18£E) (ER265EE)
SESE (RO) X593 FETERV
24T (BE) DEETERL X534t
2S4S (RA : HR) ESE ESE
2HEE (RA  &R) DEETERL DEERHRS
24sE (RA : HE. ZXN) X533 DFETERN
KREREMN /Rt DEETERL DEETERL
4.|GHSH %A BR(CH T 2ERIEE I/ BRRIBIE SYHETEBL SYHETEBL
IR e R E DEETERL DEETERL
RS RS FETERV X531
AIEfleZRR S DEETERL DEETERL
TN FATERL FATERL
4hEss DEETERL DEETERL
FEENESESE (HEEEE) DEETERL DEETERL
HEENESRSE (RIEIECEE) DEETERN X552 (Mm&ER)
RAAEEE FTERL FTERL
© ACGIH TLV-TWA 0.2mg/m - Fume, as Cu; 1mg/mi - Dusts and Mists, as Cu (1986)
TLV-STEL -
HAERE HFEEE -
BEFE BAHDEE -
3 DFG I;/IAII<( |- (])I.Ozlmg/m (R) as Cu (2013)
B (< R PR S . (2)
. wm@~ OSHA -
5.| 06RO~ | ® creL -
&%) 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) EEEEFHEE 65 (5) 268-300 (2023) IBEEEOENIES (2023FE)
e P (® List of MAK and BAT Values 2024
TAN
E%‘EHH %(D”Y https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/1ss2/Doc002/mbwl_2024_eng.pdf
%(_ﬁﬁ L\r_/ \E"J The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6 & AN (@ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
) %E‘a%"o)btl_ (5) _CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/
Yﬁk N |\ ® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits https://www.hse.gov.uk/pubns/priced/eh40.pdf
FADU R
@

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

HPFYRSEMER  2025/10/2

ME%

ALY OAIIL) - 7KADY | CASRN | 10060-12-5

SRl EDES

m Az OF

= EE A
EDRZE

J\ESRTEEE%EME © 0.15 (BEfiZ: mg/m? ) J0ALELT

ERMREREEE . (BEAi7 - ) OXFHME

RHLEH
.

1) Derelanko MJ, Rinehart WE, Hilaski RJ, Thompson RB, Loser E.
Thirteen-week subchronic rat inhalation toxicity study with a recovery
phase of trivalent chromium compounds, chromic oxide, and basic
chromium sulfate. Toxicol Sci. 1999 Dec;52(2):278-88.

2) Huvinen M, Uitti J, Oksa P, Palmroos P, Laippala P. Respiratory health
effects of long-term exposure to different chromium species in stainless
steel production. Occup Med (Lond). 2002 Jun;52(4):203-12. [See
also, Erratum, Occup Med 63:82 (2013)].

o> §& S W A

X b

ItfhfE F344 Svh&EE 15 ILCEE{E/0L (Cr(ID)) F(HEEMMELIOL
(Cr(Im)) %, 0. 3. 10, 30mg/m (Cr&LT) OBET. 1 H6 BRI B 5H. 13
EEISEOHRA (FKEU, MYDE. $FHAEEMMELIOA(D) ., RIREIKERET
% 3mg/m (Cr&LT) BAETRDEMHERENTRDHSNI. CNHDZE1E(E. 3mg/m
(CrelT) BULETRROSNIRL/[E DT /AR EEDIENNE—EU. IEE MR
EO0A () (T2, MREE, A, HEPRUINERCH VW TEIDEEN DILE R E% M (FL
oo BZEIERYERE. fREx/077—>=H., MBS K. AFREESLUIEE
RIECLOTHEFHDIBNE 1),
=@/04 (CrR*) (AMEYOL (Cre*) | JOLSKEINADEEEZ 3274050 R1E
Ptttk D O LFKIELLL R URT L AEETIBONEFHEE 203 & (F9EHE
23 F) EXTEREE 81 ZEXIRIC, MIREIICH N BFERFZEREN 1993 &£& 1998
F0 2 Echib=EfEN., BE L ARBRBZE., Z/\1OXN)—. fLEEEAE . fEh
IvI BN SN, ZOFR, Crr (IERFCIIROBEE. BUIN. S/ErFIT
INEEDBFERIGBEELDEE(CE NN, BIHAE R (CERSEE (HENIE T, A
AR EEICERFIERHANT | TVIAFFT RO TEEERINAHOR 2).
Bl E&D., SMEERDFERNS. FDISMHNEZ SRS, L LUz LOAEL & 3mg/m?
EHIRRL, FHERGIERZEEUR 0.15mg/m® (JOALELT) %Z/\BERTEEE%EME
EUTRET S,

TODIEH

o> &1 S ¥

OLE1—XEREICHIIDF—m X OERIGEFRN, RURRNZRFZECHVTAIEC
FRD, ESMEFOR (R CENMOXXBAENNE THBH

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

Ozoftt  ( )

ZOMDOIX

IREREBOEL(CETIREIOAL) - AKIMEBOBEEIBIRICZLLIE
nS. =lI0MEEMOMBZEICE LU,

FTICRAFENIHBHE OV T REEEELVHERVRARE TH O TEmEFE
FEZBISECI RN DI RICEBRE I DM EN DD,

18




BIHE 2-1

REEHN RS

1.[{EZhE= B(EY0L(IIL) - 77KF0YD
2.|CASES 10060-12-5
3. | BnES ST EEEMTRRIREIDLL
&= 20165E
BEHES \
(ERR284EFE)
RSt (&EQO) SFATERL
RSt (B SFATERL
=HsE (RA :HX) DFRI
2MSE (RA  ZR) SYFEIRS
SMst (RA B ZXH) DEETERL
KRBREN /Rt SHETERL
4.|GHS7 %8 BR(CXI I BERE RIS/ BRRIRE SFETERL
IR RAE I X531B
BB EIE X531A
SIEtifREERE SETERL
EHAME SETERL
4hEst X432
HEENESESE (HOSEE) FBTERL
HEENESRSE (REFR) DFTERL
BRANVEEN DFETERL
© ACGIH TLV-TWA 0.003mg/m (I) as Cr(I) (2018)
TLV-STEL -
® HAEE #HSEE 3ffi0MEEY) CreLT 0.5mg/mi (1989)
BEFE BAFEEE |-
® DFG '\P"A'Ii ’ -
B 5 (< FRIRFYE Ts\E/aA m -
5. 0BE#(@~@l& | ® OSHA
= STEL -
=) ® NIOsH WA -
STEL -
® UK WEL TWA Chromium(II) compounds (as Cr) 0.5mg/m
STEL -
TWA -
EU IOEL
@ U I0 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) FEEBATHMEE 65 (5) 268-300 (2023) HAEREZOENIE (2023FE)
S A e (® 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
JE%EEH %‘D”y The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6 $(:ﬁab\tﬁ‘\\ﬂfg @ _OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
' *%%Ea%@l/t‘l_ () 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
SERDYZ 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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ME%

ErEs/0A(111) |CASRN [ 10101-53-8

SRl EDES

m Az OF

= EE A
EDRZE

J\ESRTEEE%EME © 0.15 (BEfiZ: mg/m? ) J0ALELT

ERMREREEE . (BEAi7 - ) OXFHME

RHLEH
.

1) Derelanko MJ, Rinehart WE, Hilaski RJ, Thompson RB, Loser E.
Thirteen-week subchronic rat inhalation toxicity study with a recovery
phase of trivalent chromium compounds, chromic oxide, and basic
chromium sulfate. Toxicol Sci. 1999 Dec;52(2):278-88.

2) Huvinen M, Uitti J, Oksa P, Palmroos P, Laippala P. Respiratory health
effects of long-term exposure to different chromium species in stainless
steel production. Occup Med (Lond). 2002 Jun;52(4):203-12. [See
also, Erratum, Occup Med 63:82 (2013)].

o> §& S W A

X b

ItfhfE F344 Svh&EE 15 ILCEE{E/0L (Cr(ID)) F(HEEMMELIOL
(Cr(Im)) %, 0. 3. 10, 30mg/m (Cr&LT) OBET. 1 H6 BRI B 5H. 13
EEISEOHRA (FKEU, MYDE. $FHAEEMMELIOA(D) ., RIREIKERET
% 3mg/m (Cr&LT) BAETRDEMHERENTRDHSNI. CNHDZE1E(E. 3mg/m
(CrelT) BULETRROSNIRL/[E DT /AR EEDIENNE—EU. IEE MR
EO0A () (T2, MREE, A, HEPRUINERCH VW TEIDEEN DILE R E% M (FL
oo BZEIERYERE. fREx/077—>=H., MBS K. AFREESLUIEE
RIECLOTHEFHDIBNE 1),
=@/04 (CrR*) (AMEYOL (Cre*) | JOLSKEINADEEEZ 3274050 R1E
Ptttk D O LFKIELLL R URT L AEETIBONEFHEE 203 & (F9EHE
23 F) EXTEREE 81 ZEXIRIC, MIREIICH N BFERFZEREN 1993 &£& 1998
F0 2 Echib=EfEN., BE L ARBRBZE., Z/\1OXN)—. fLEEEAE . fEh
IvI BN SN, ZOFR, Crr (IERFCIIROBEE. BUIN. S/ErFIT
INEEDBFERIGBEELDEE(CE NN, BIHAE R (CERSEE (HENIE T, A
AR EEICERFIERHANT | TVIAFFT RO TEEERINAHOR 2).
Bl E&D., SMEERDFERNS. FDISMHNEZ SRS, L LUz LOAEL & 3mg/m?
EHIRRL, FHERGIERZEEUR 0.15mg/m® (JOALELT) %Z/\BERTEEE%EME
EUTRET S,

o> &1 S ¥

TODIEH

OLE1—XEREICHIIDF—m X OERIGEFRN, RURRNZRFZECHVTAIEC
FRD, ESMEFOR (R CENMOXXBAENNE THBH

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

Ozoftt  ( )

ZOMDOIX

EEESEOER(CEIIHMEBIOAINOBEBOEEREIRICZLLIENS, =
M70MEEMOFRZEICEH U,

FCICRAEENEHBE IOV TE. BEEEELINHEVIRANEE THO> (BIhEF
VEEZB| ST TIEE N DD RICEBR I ZNEN DD,
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AR 2-1

REEHRN WHREER)

1. [{EFWEE BREEHOA(IID)
2.|CASES 10101-53-8
3. |BnES HERTEEEEMITORIZREIDLL
— 20165E
BEHIER .
(ERk28FE)
2EsE (BO) DEBTERL
s (BR) DEETERW
SIS (RA @ HR) DEENRI
s (RA : &ZR) PAESPIETT)N
s (RA : BE. XN DETERV
KRBREMS /R DEETERW
4.|GHS %8 BR(CXT I 2 EERIBEE/IRFIBNIE DFTERL
IR ERRRAEE X518
RIERMEM X531A
LIEHRERIR MY DEETERW
FEH A DEETERV
AhEsE DETERV
SEENESESE (EEIRE) DFETERV
BEGNESESE (RIERE) DEETERV
BRAAVEEHR DETERV
@ ACGIH TLV-TWA 0.003mg/m (I) as Cr(II) (2018)
TLV-STEL -
® BAREE FSEE 3ffy0LtEY CreLT 0.5mg/m (1989)
BEFE RATESEE -
® DFG L"A'Ii y -
T2 (SRR T‘\e;A m -
5.|0B\(@~@lE | @ OSHA
e STEL -
%) ® NIOSH WA -
STEL -
® UK WEL TWA Chromium(II') compounds (as Cr) 0.5mg/m
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) FEEFAEFHMET 65 (5) 268-300 (2023) FSEEEFOEIS (2023FF)
= e (® List of MAK and BAT Values 2024
)’?%Eﬁ %O)HR https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/1ss2/Doc002/mbwl_2024_eng.pdf
%(:}Eﬁ L\’:ﬁ\ﬂ{] The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6 < @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
' %Ba%@bt“l_ (5) CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/
) N ® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits https://www.hse.gov.uk/pubns/priced/eh40.pdf
SCRERDYA
@ 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/d

irectives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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