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1) Bogdanffy MS, Makovec GT, Frame SR. Inhalation oncogenicity bioassay
in rats and mice with vinyl fluoride. Fundam Appl Toxicol. 1995
Jul;26(2):223-38.

2) IARC. 1995. Dry Cleaning, Some Chlorinated Solvents and Other
Industrial Chemicals. IARC Monographs Volume 63 on the Evaluation of
Carcinogenic Risk of Chemicals to Humans. Lyon, France: International
Agency for Research on Cancer.

3) IARC. 2007. 1,3-Bitadiene, Ethylene oxide and Vinyl Halides (Vinyl
Fluoride, Vinyl Chloride and Vinyl Bromide). IARC Monographs Volume 97
on the Evaluation of Carcinogenic Risk of Chemicals to Humans. Lyon,
France: International Agency for Research on Cancer.

4) Swenberg JA, Ham A, Koc H, Morinello E, Ranasinghe A, Tretyakova N,
Upton PB, Wu K. DNA adducts: effects of low exposure to ethylene oxide,
vinyl chloride and butadiene. Mutat Res. 2000 Jan 3;464(1):77-86.

5) Boivin-Angéle S, Lefrancois L, Froment O, Spiethoff A, Bogdanffy MS,
Wegener K, Wesch H, Barbin A, Bancel B, Trépo C, Bartsch H, Swenberg J,
Marion MJ. Ras gene mutations in vinyl chloride-induced liver tumours are
carcinogen-specific but vary with cell type and species. Int J Cancer. 2000
Jan 15;85(2):223-7.

6) Report on Carcinogens Background Document for Vinyl Fluoride.
December 1990. National Toxicology Program (NTP) U.S. Department of
Health and Human Services Public Health Service National Toxicology
Program Research Triangle Park, NC 27709.

Clr:CD iS5y bSLU Crl:CD-1(ICR) YD ZZEF 95 PL(C 0, 25, 250. 2,500
ppm OFBLE)LZ 6 BsfEl/H. 5 B/ET 24M (Svh) $LU 18 7B/ (YDUR) £
BIRAFKEUER. MY M LUNIATEETOELEERE. Sy hSLUYIATE
250ppm M _E(EKERFOEFRMET UL, SYMIHWNT 250ppm LA (SEERFDOUEHET
FFnERRE, FHRRARES SO HREMERISENUR. F, YIR(CHEWT 25ppm B
FER DM T MERENBHSNTZ 1),

BE AMER. EBESHEMBLL TEHESINTLS 1-6).

BAESD AERFFEDNANRHESNTHD., FLEGBMHENBHIEMERENTVSI LD
5. BEEHEER, [ERETEBVIEHIETTS,

TDIEH

o) 86 S K

OLE1-XkECHF 2+ — X DERICEMRN EURBREZE(CEVWTKIRCER
D, B\EMEFORET CERU CBIOSEGEENM M E THHID

OLE1—-XBRREICHF 2+ — X DELEES FUA R R RFZENRRD, SEIDOI> RRA
> NETE(CFRLU CENOXBERENM E TH S

Ozoft  ( )

ZOAMOIAX> b

FHILEZIMEEEDILEERROAEFEBZ U TER EEN. ENETNMIEIZ2IRF R
NEZHEN., INBOEEYIN DNA EXBRIE I DL THIMINER I DL, EinE1t
(CEIFTBAFTCHNTE, MEEMCOVTEENBIEINZSEERHSN. IHMEEZILEER
FNAEMETHBIREEDILEEROBHITOI7IVNFEEN 3). Fz. #5EEZIL. 18
{EEZIL RACEZIDMRENE I L ZHE TR DNA RISHEREMAZER I DTENS5, H
BOECEIHERKFZEIBEEZSNS6) .

T, FALEDILOARHERBZ AV in vivo BIGEHEEROBIRER T2 THIN, 3
{EEZIVE IBEEDINOZEEFEMES SUFENAECBIS I B RIEEIEOH D FN AT I
BIERICERNT BTELD. BILEEHDEHIRRUE.
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1. [{EZE& eI
2.|CASE= 75-02-5
3. |SES SEEZEEEMRBIBIRE 2101743
e 20065FE
BEMIER
(CER 185 )
SMst (0) KBRS
SMst (BR) SFEARS
SMsY (RA :HR) X5t
SMsY (RA &R LT
2HSEE (RA : #E ZXN) DIEI RS
KEBEE /RIS DEETERL
4.|GHS%>%E ARICXI I 2EERIEE N IRFIEE SIEETERL
IR Es R DEETERL
RIERAEM DEETERL
ATEHRRERREY X532
FEHAHE X531B
AIEsH DEETER
SEENEssst (HEI=EEE) X533 (FEMER)
SEENESESE (RIEFERE) X532 (AFA)
RAMVEENR DIEIHRI
TLV-TWA 1ppm(1999)
ACGIH
0 TLV-STEL -
@ BAREE HBEE -
BEFE BAHSEE -
® DFG MAK -
R (I FE IR AU ﬁ; lim -
5.(0B#E(@~@F | ® OSHA .
s STEL -
= TWA 1ppm
NIOSH
© STEL C 5ppm
® UK WEL gVEAL -
@ EUIOEL gVEAL -
@® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values &
Biological Exposure Indices (2023)
ACGIH TI V® and BFIsS® with 9th edition documentation (2021)
Q) FEREEFMES 65 (5) 268-300 (2023) FEREZOENIE (2023FF)
AN @ List of MAK and BAT Values 2024
}E%EHH %(DLIR https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/Iss2/Doc002/mbwl_2024_eng.pdf
%(_}Eﬁ \7__/ \H’] The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6 5LV fa/N: @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
' *%%Fﬁkk@l/t _ (5) CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/
ESES 1 ® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits https://www.hse.gov.uk/pubns/priced/eh40.pdf
SCREADYR b
@

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in implementation of
Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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1) Hoechst AG, Pharma Development Corporate Toxicology :
Unpublished Report N0.94.1056; 1995. Cited in: BG Chemie:
Toxicological Evaluation 12, Springer, New York (1998).

2) Ueno H, Segawa T, Hasegawa T, Nakamuro K, Maeda H, Hiramatsu Y,
Okada S, Sayato Y. Subchronic oral toxicity of glyoxal via drinking water
in rats. Fundam Appl Toxicol. 1991 May;16(4):763-72.

o> 86 S X A

X B

Wistar 5w N8 5 LI 0. 0.4. 2.0. 10 mg/m>0JUAFH—)ILOIT7OYVIL
%z 6 B5fil/H. 5 B/38. 29 BE (5t 20 [@]) 2EBFIEUER. WITNOIRS5EETH
—RIRAE, AEIENN. IBEEEHLUUKE. MIRFIIRE. IIRECFINRBRSY
(CPRIRBECH VT, BRI E(CRIEUZELEERDS NN o, RIBEHFRET
(. 2.0 mg/m’ B E(FEERHCMRTES R OBMRRTE LRLEN RSN, B2
RASE TS ECSME T (FRESEEIAREA) . 0.4 mg/m? [EXERE T3
ERYNEE(CBIEUIZZEEERDSNANOR 1),

SD w8 5 IL/E#(C 0. 2,000. 4,000, 6,000 mg/L (#&E{E : 0.107.
234, 315 mg/kg bw/day) OJUAFH—)L (FEE 98.7%) % 90 HREIEKILS
UTefEER. 2,000 mg/L M LIS SEFTROKERA . My (UERD . . B
fidi. B R VOB OIETEEIRL . 4,000 mg/L M ESSEHIBWTEEE R .
FREEHIHNG], E7INITZORVOT7SZT73)8N>2TJ15—F (ALT) OKTF. 6,000

mg/L 1 SEHIHVTEEEESIEN. ME7ANSFIBrz/NORT15-t

(AST) . FLE&RH/KZREZZR (LDH) OIERTFHAERDHENI. £z, (F<EE 30 BiFaTAT
FEHS LUTRIMERICHIFZTUAFH S 1 BLU 11 OFENROHSN, £12. 0. 0 (pai
r-fed XJ888%) | 6,000 mg/L 0JUAFH—)LZ#90 H (5[ML) FE180H (7
L) BRKIESUIAER. 6,000 mg/L 1 SEFCARSEISINNEI. OlEfextEEiRm .
BRSO B AR X E I8N0, B FLEE LR E DIEAS LUFLIESIHEDZEE
DERHSNIN, S LUBRORIEFAIRA TR B(CRHEULFT R (RS
NEHIZ 2).

BLELD, EMEHBROFERNS. Sy NEREEE FRRADOBPFIERZIRFRRELLIZ 0.4
mg/m?>% NOAEL &KL, REERMERESE2EEUE 0.05ppm &/\BERIEEE
HEMEELTIRET 3,
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o) 86 S K

OLE1—XEREICHIT D+ —m X OERIGEFRN, RURNRFZECHVTAIEC
0, #E I_&cE’””@*ﬁuj‘kﬂ”bfa_bﬂd)ﬁlﬁknﬂED‘M\E'C&S%K&)

OLE1—XERRICHIIDF—sm X DEFES FIA - RN RRFZENFERD, SEIOIVR
N> RRTEICERU CENOXBRERENNE THDIsH
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HREEHN FHHAE)

1. {EFMER JUAFH -
2. |CASES 107-22-2
3. |BnES SHET2EEMRBIBIRSE20438
P— 20066 20136
(ERL18EE) (ERR255E)
SEEY (BO) X453 X493
S24SE (BR) X4+ X4
SUESE (RA @ HR) DEIRI DI
SEEE (RA &R X544 DEETERL
SUESE (R @ BEE ZAK) DIETCERV X594
RIEBEME /R X432 X432
AR(CX 9 EERIEE T/ IRRIEE X4532A X432A
4. |GHS%E 0N AR R E I DFTERL DFETERL
RS X551 X451
IR RRE X549+ DHEETERL
FEHANE X9+ DEETERL
IEST DEETERL DEETERL
X532 (WFIR2s. AF | X532 (Fb. BhE. &8l
SEENNESES T (EEIREEE) Fef, (OiEL ESEL B | B3 DRORER. SPARMRER
B. MiER) x)
eSS (RERE) X531 (FFIRER) X531 (VFIRER)
RANVEENE DEETERL DEETERL
_ 3
@ ACGIH TLV-TWA 0.1 mg/m” (0.042 ppm). IFV (2014)
TLV-STEL -
® BAEZE HASEE -
BEFE BAHTEEE |-
MAK -
DFG
© Peak lim -
\ e = -
5 IS F<ERFEOH @ osha  TWA
BO~QEFEZE) 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 (2025)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
@ FEESEBIAFMET 66 (5) 207-239 HEREFOEE (20244E)
® List of MAK and BAT Values 2024
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/1ss2/Doc002/mbwl_2024_eng.pdf
}E%%ﬁ %@”yﬁ(: The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6. ﬁﬁuti}ﬂ’ﬂ%ﬁé%@ @ OSHA Occupational Chemical Database

LE1—3ZERDUA b

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

@ 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) Morfeld P, Noll B (2014) Cyanurchloridbelastung in Produktionsbetrieben; Teil
2: Querschnittanalysen zu respiratorischen Symptomen und
Langsschnittanalyse zu Lungenfunktionsparametern. Zentralbl Arbeitsmed
Arbeitsschutz Ergonomie 64: 73-85.

2) Morfeld P, Noll B, Blumberg W, Bauden R, Strobl D, Bock E, Klipper U, Gross
E, Schauhoff S (2014) Cyanurchloridbelastung in Produktionsbetrieben;Teil 1:
Kollektivbeschreibung, Expositionsdatenaufbereitung sowie Erhebung
medizinischer Response-GrdBen und wichtigerKovariablen. Zentralbl
Arbeitsmed Arbeitsschutz Ergonomie 64: 10-25.

3) Hartwig, A., MAK Commission (2022): Cyanuric chloride. MAK Value
Documentation — Translation of the German version from 2020. MAK Collect
Occup Health Saf. 7(2): Doc028.

4) Jedrychowski R, Cyanuric chloride (2,4,6-trichloro-1,3,5-trazine) 90-days
repeated exposure inhalation toxicity study in rats, 1994, The Nofer in-titute
of occupational medicine, Lodz, Poland. Cited in OECD SIDS (2001) : SIDS
Initial Assessment Report for SIAM 13, Bern, Switzerland, 6-9 November
2001. Cyanuric chloride, CAS No. 108-77-0. UNEP Publications.
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3 5PDS P ANEMEENE T 5T 12 yBU ERFBUBMFHEE 427 220 RELIEE
AmEEIR—MATRICHNT, job-exposure matrix (C&2RIEIETHET 2,4,6-M)o0
0-1,3,5-M7S> (863 73L) H0.08 mg/m? Z#BZ3(EET FEV1 AOEZENR
SNz, LS RE IR C(IBEY OB ANEE DIISNTHN, EEOEESEN
REATHZ. BOEIES TR ORSEIEIF 0.02 mg/m? THofz 1-3).

Wistar Sv M #&R8F 10 IT(C 0. 0.01. 0.05. 0.25 mg/m? (SBIERE 0.012.
0.051. 0.241 mg/m’) OEETIE(LS 7L (#E 95%L F) % 6 BERE/H. 5 B/
BT 13 BRI AFCEUAER. 8T, —AIRRE, AEHIMEBES(CIRERYDE (CRIEL
REZEFZRHASNEBNOR, 0.25 mg/m? [FEERETI. I 6 ILICERNOEEZEMS L
UEFERBEADOZ A MEKDEZRN GZHSN . H 3 1T, It 2 FLCAIDS>mmd LUAmRE
FRADUY ) ERSES LSRR IO T7— S OB EIEMNRHAN T, £, 0.25 mg/m’
(FEBFDIETE ST BE)> ) ViEME (BALT) @%Iﬂﬂ’ag&imbu(J)@WyXDﬁ (CIEDNLTz.
BE. AERTEORME B FimRERCSNT, 0. 0.08, 0.4 mg/m>DiE(LI 7R %
6 BERi/H. 5 H/5B8. 28 BB MAFEUFER. 0.4 mg/m’ (F(ETHREIBINDER
EHNH, FRMERE DB E A . 5o, £-5E - E AROEINIEFENTRHENT 3-
4),

BUEED, EMWYEERDFEENS. SY SRS LUMHICH TR REM Rz R EL U
NOAEL % 0.05 mg/m? EHIHFL . RHEEFEEEEZELRZ 0.001ppm Z/\BERIZER
HEEEVTRET S,

ZOHEE

o> 86 S X

OLE1-XBECHF 2+ —mXDERICEFRN. RURNBREZE(CEVWTKIRCER
D, \SIEEFORE T(LBﬂbTLbﬂo)Yﬁkuﬂab‘M\gfaﬁéh&)

OLE1-XERRICHF D+ —mXDEEES FUA R RRFEZENRRD. SEIDOI> RRA
> NEIE(CFRU TENOXBERENM M E TH S

Ozof ( )

ZOMBOIX

I TICRAFENIHBBECOVTE IREEEELDBERVBIARE THOTEmBFEFE
Z5|ERIIH RN DIRICERI DR ENDD. BE. IR, [UBFAORIEIECDONTE
BENUNETHD,
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WESHRL FIHAR)
1. [{EZ4ER 2,4,6-N)700-1,3,5-N)72> (B4 : 18(E>73L)
2. |CASES 108-77-0
3. |BoES FETREEMRBIBIRSE201353
P— 20066 io 19fF
(ER184E) (BHTEE)
SEEY (BO) X453 X954
SEEY (BR) X435 XS LAN
SHSEE (RA : HR) DEIRI XDCEZZHUIR
SEEE (RA &R DEETERL DEETERL
SUESE (R @ BEE ZAK) X432 X432
RIEBEME /R X432 X432
AR(CX 9 EERIEE T/ IRRIEE X531 X451
IR AR RV EIE DEETERL X451
4. |GHSH%E R ERAEE X551 X51A
IR RRE X549+ XDCEZZH LR
FEHAME DEETERL DEETERL
IEST X432 X532
X531 (FPIRES. 4R
= E— 5 — X531 (MFIRER) X
FEARM =/ =R %) .
SEENNESES T (EEIREEE) %) lzzgf (FRERM'E 33 (FREMERR)
X1 (Fies. BT e
IBdivES b
ROEBOESEIE (RERE) | RO R |
i i L) xR) .
BANVEENE DETERL DETERL
@ ACGIH TLV-TWA -
TLV-STEL -
® BAEXE HSRE -
BEYER BAKDERE |-
® S7a MAK 0.001 mL/m’ (ppm) 2 0.0076 mg/m° (2019)
Peak lim I (2) (2019)
\ P = -
5 IS FERFEOH @ osha  TWA
BO~QEFEZZE) 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 (2025)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
@ FEEFHEFMES 66 (5) 207-239 HAREEZDEIS (2024FE)
® 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
@%Eﬁﬁ%@j&%(: The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6. ﬁﬁmf;’ﬁﬂ’a%&%ﬁé%@ OSHA Occupational Chemical Database

LEI1—3ZRRDUA b

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

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) Schell LD, Lane WC, Coleman WE. The toxicity of polytetrafluoroethylene
pyrolysis products including carbonyl fluoride and a reaction product,
silicon tetrafluoride. Am Ind Hyg Assoc J. 1968 Jan-Feb;29(1):41-8.

2) DuPont (E.I. DuPont de Nemours and Company, Inc.). 1976. Acute
Inhalation Toxicity Studies of Hydrogen Fluoride and Carbony! Fluoride.
Haskell Laboratory Report No. 485-76. DuPont, Haskell Laboratory, Newark,
DE. Cited in Acute Exposure Guideline Levels for Selected Airborne
Chemicals: Volume 18, National Research Council. 2014.

3) Januszkiewicz AJ, Bazar MA, Crouse LCB, Chapman MA, Hodges SE,
McCormick SJ, O'Neill AJ. Morbidity and mortality resulting from acute
inhalation exposures to hydrogen fluoride and carbonyl fluoride in rats.
Inhal Toxicol. 2018 Feb;30(3):114-123.
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X b

Sybh (8 iEHR) HfEEREE 20 ITITRUFTNSIINADIFL RS ERY) 2 DERREZZEX T
5@ (FBEHILARZIL (COF,) ERE(EH 300~400 ppm) % 1 BFRIRAEKEL 14 B
RIEREZRUIFER. LCso (1 BFREME) (E. 360 ppm Tdofz. £z, 310ppm % 1 BFRE(EL
T 24 ISR ChmAEsEskoH M. FizkEE. [REMHSAE. MERHEIEN RN 1),

ChR-CD v Mi##E¥ 10 [It(C 26.7. 30.8. 32.7. 41.3. 44.7. 47.2. 47 .6ppm D
COF, (£ 97%U L) % 4 BFREEEIIRA(FEEUIER. INTOREE TIETHINR
SN, BHENEZ LCso (4 BFREME) (X 34.3 ppm. BMCo1 ( 10.4 ppm. BMClos (&
5.2 ppm T&olz. 7v OMIR(EIFERE (CELBIL THEANL . BRGK VIFIRH SR 4 DIF
IRFT RSN RIEFHNRE T, fMICEBOTS—7. IREOBFINAEIS. HLUMHD
Bl ZRENROONG. o, FRIMPEHLEOMEEHERINL2) .

Crl:CD(SD)>w Miif=28¥ 5 It (XJEREFMHAESR 1 L) (CEE 0. 510. 1,030,
2,530. 10,170ppm @ COF, LU0, 20,000, 30,000. 40,000. 47,500 ppm DI
vib7ksk (HF) ZZNEN 10 DEWAFKEL 6 BREERZRUER. COF. 0 LCs (10
53iB) (& 1,083 ppm. HF @ LCso (10 7MBE) (& 48,661ppm THD. HF (CLBFET(&
BIUIEER 3~4 BRICEELLDICHU., COF; (CLDIET (I ER EEFEEERIC
FEUR, £z, MPELOR(IERF TIHIING] (DRHRKEGN-ZF1>0%) 50%F T
KT) HERsdHsNIc. cNBOTENS. FvNIHWT COF, DERFEEIE HF DFY 45 & TH3C
ENTREN., EYNE(IIHEDEE AN A LN GZ AT REMEN DD DD, TDOFRIRDIZE 0hF
RIFERBICEEUVEBVNEBNBENS, COF, DEMED HF ADIIK D EEDHLOTER
BATERBDTERVCEZRIELTLNS 3),

B L&D, A EOREREEBECETZEEHIBIRMESNBVCENS, BEEEMEE
[FRETERVEHIMTT 2,

o> 86 S X

ZOHEER

OLE1-XBECHF 2+ —mXDERICEFRN. RURNBREZE(CEVWTKIRCER
D, BEMEFORE LRV CENMOXRGAENM N E THEILD

OLE1—-XBEICHE T3+ —mX DELES FIA - ZH R ENRRD, SEIDI> RRA
> NEIE(CFRU CENOX BB E TH ST

Ozt
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HREEHN FHHAE)

1. fEZE& FB{EAILARZ)L
2. |CASE=S 353-50-4
3. |BnES SETEEERAFIRE201739
- 20064
BEIEAR (5K 184ER)
SEEY (BO) DEIRI
SMSE (BR) DEBIERI
s (RA : H2R) X932
ST (RA  &ZR) KBRS
SUEESE (R @ BB ZZK) DEIRI
REBBEE /RBE X532
4. |GHSH%E BRICXT 9 2EERMEE 14/ BRRIEIE X4532A-2B
IR AR R AE I DEETERN
BRI DFETER)
AIER Rt FETERL
FENANE DFETER
hEs 1t DEETERL
FEENISESE (HOHEE) X531 (fh)
FEENEESE (RIEFE) DEETERN
RANVEEN DEIRI
- TLV-TWA 2 ppm (5.4 mg/m®) (1981)
TLV-STEL 5 ppm (13 mg/m?) (1981)
® HAEZR HSEE -
WEYE BAFORE |-
MAK -
2 DFG Peak lim -
5 B S (ICEERFEOE @ osha WA -
BO~QEFEZE) STEL -
® nNiosH WA 2 ppm (5 mg/m?’)
STEL 5 ppm (15 mg/m?)
® UKWEL WA .
STEL -
® EUIOEL WA .
STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological
Exposure Indices (2025)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
@ FEEEETFMES 66 (5) 207-239 HTREZ0EIE (2024F%)
® List of MAK and BAT Values 2024
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/1ss2/Doc002/mbwl_2024_eng.pdf
e . _ The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
)ﬁ%ﬁﬁj{?—%@”yﬁ(u @ OSHA Occupational ChemicaFDatabase ey > : e : :
6. | FHWZZRIREBEZE D https://www.osha.gov/chemicaldata

LEI1—3ZRRDUA b

® 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




FIRAER B SR

BFRESFHMZEE : 2026/10/26

=E2

1-700-1-ZhO7o/t> CASRN | 600-25-9

FHHREOES

m Az E:2

IRER%E
EDRE

NESEIREREE © RETIAV (B4 - )

ERMREREE . (BT ) OXFHE

R IR
.

1) Machle W, Scott EW, Treon JF, et al. The physiological response of
animals to certain chlorinated mononitroparaffins. J Ind Hyg Toxicol
1945; 27: 95-102

2) Neklesova ID, Kudrina MA. Comparative toxicological characteristics of
some chloro-nitroparaffins (Russian). Gig Sanit 1969; 34 (12): 79-81.

o> 86 S K A

X b

JHFRUEIBYS (FE, MEEEANER) ZZNENOEERCE 2 MDA, (IEEE
2,000~32,000 mg/m°. (FEEM5RI 30 5 ~360 DEHAHEDER 13 ORERSEAF
(CLBDEMRA S HEHEROER. JUFICHNTE. 2,000 mg/m>-6 BEFREECE:SR
ERTI3. OYF(F 2 LA 1 [T, 13,000 mg/m?>-2 BSRIFCERRER T(L 2 ILEEFET-L
Teht, WFNORERICHBVWTEEILEYNE 2 ILEEETFUI, (FEEICED., TlE. BREFEIR(C
R ENROHSN. FETHITIAAKES LUOHE. FFiEA B EOEFEER %z
SORERYIE(CL B ENRHAINTZ L),

YA (k. MWHEARBE) &% 10 L(C 1-700-1-ZhO070/0 (BREIORSER
BA) % 3 BFRIRASKEURMERASEHERDFER. LCs (3 BFR) (& 66,000
mg/m?> Toholz. BREEFNIRATIE 4~5 BRI DREMERNRHANTE 2).

BLEEEOWT, BEHBROFER NS (FBEE(CHNIF R (EHDN, N\REEEELE
EDRTEICETBIBEHRIATDTHZZENS., WIFATI/N\FEEEREEEZRET
ERVILIRET B,

o> &1 S ¥

TDIEH

OLE1-XERE(CHIIBF—mXOERICEHRN . BIURNZRFZECSVWTKIEIC
FR0, ESMEFOR(RUCENMOXXBAENNE THBH

OLE1—XEREICHEIT 2+ —mXOEKES A - R RRZENERRD, SEIOIVR
N> NEEICERU CEIMDOX BRFRAEN N E Thd s

Ozoftt  ( )

TOMBOIX> b




BlHE 2-1

HREEHN FHHAE)

1. {EFMER 1-/00-1-=hoJo/t>
2. |CASES 600-25-9
3. |BnES BET2EEMRBIBIRSE20517
- 20064F 201448 %
(ERL18EE) (ERR265FE)
SEEY (BO) X454 X534
SEEE (BR) DEETERL DFETERL
SHSY (RA : HR) DEIRI DEAXERIH
SEEE (RA : &ER) DEETERL FETERL)
SUEESE (R @ BB ZZK) X534+ X5
REEEM /R X433 FETERL)
4. |GHS 9% AR(CX I BEEREE T,/ ARRIEE X4532A X432
' * IR 2SRRI SETERN HTERL
BRI DFETER) DFETER
BRI DEETERL DEETERL
FEHAME DFETER DFETER
HIEST DEETERL DFETERL
o 4 o=, + = o SUER
HEENESSE (SERE) | xH2 omew) | D0 SO
FEENESES G (RIEFEE) DEETERN DEETERN
RANVEENE DFETER) DFETER
_ 3
©®  ACGIH TLV-TWA 2 ppm (10 mg/m>) (2017)
TLV-STEL -
® BAEXE HSRE -
BEFE BAHTEEE |-
MAK -
DFG
© Peak lim -
5 HEE(I<CERFENE @ osha  TWA 20 ppm(100 mg/m3)
1B@O~0REE) STEL -
2 1 3
® NIOSH TWA ppm (10 mg/m3)
STEL -
® UKweL WA -
STEL -
@ EUIOEL WA .
STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological
Exposure Indices (2025)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
@ EFEEAEFHMET 66 (5) 207-239 HABREZFOESE (20244FE)
® 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
S rere _ The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
}E%Eﬁ2§®”y$k @ OSHA Occupational Chemical Database
6. | ULV IR EE D https://www.osha.gov/chemicaldata

LE1—3ZERDUA b

® 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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IR E SR i

HfiR=&HEE : 2026/9/11—10/26

ME%

2-IhF3-2,2'-SHFIIH> (ETBE) | CASRN | 637-92-3

SRl EDES

Az L3

IRER%E
EDIRE

NESFEREEAEE 25 (EfI: ppm)

EREREREEE (B - ) OXRFHE

RHLGH
=

1) Nihlén A, Lof A, Johanson G. Controlled ethyl tert-butyl ether (ETBE)
exposure of male volunteers. II. Acute effects. Toxicol Sci. 1998
Nov;46(1):143-50.

2) Nihlén A, Lof A, Johanson G. Controlled ethyl tert-butyl ether (ETBE)
exposure of male volunteers. 1. Toxicokinetics. Toxicol Sci. 1998
Nov;46(1):1-10.

3) White RD, Daughtrey WC, Wells MS. Health effects of inhaled tertiary
gg\yl rgezthyl ether and ethyl tertiary butyl ether. Toxicol Lett. 1995 Dec;82-

:719-24.

4) Medinsky MA, Wolf DC, Cattley RC, Wong B, Janszen DB, Farris GM,
Wright GA, Bond JA. Effects of a thirteen-week inhalation exposure to ethyl
tertiary butyl ether on fischer-344 rats and CD-1 mice. Toxicol Sci. 1999
Sep;51(1):108-18.

5) Saito A, Sasaki T, Kasai T, Katagiri T, Nishizawa T, Noguchi T, Aiso S,
Nagano K, Fukushima S. Hepatotumorigenicity of ethyl tertiary-butyl ether
with 2-year inhalation exposure in F344 rats. Arch Toxicol. 2013
May;87(5):905-14.

6) Japan Industrial Safety and Health Association Japan Bioassay Research
Center. FINAL REPORT, Carcinogenicity Test of 2-Ethoxy-2-methylpropane
in Rats (Inhalation Study), Study No.: 0686, March 25, 2010.

o> 86 S K A

X b

ERABE AT 8 B[, 0. 5. 25, 50 ppm O 2-I -2, 2-SXFIL T

(ETBE) ZEEDESHERE T (50W) T 2 BRRAKEULRERZET 4 BIEMUI
f&se. 50ppm (FETHREN7FOITRE (VAS) ([CLBIRMESSJUSUB DR R
BEELERU CAR(CIBNLIZ, 25ppm MU EGKERFTEAEE (VO SLUR MRS
£ (FVC) 0EEETMERCGRHSNIN BESFEAASSMENEDIEFZENEE
EATHY. BERNER /N EOEHIRTL TS, BRBLUS0ORIBIERCE I ERECE
BURRZLEERDSNINOE 1), i

k1) ERUEBRBEZHREVIE DS IFRTA I REHERT (. ETBE (ZIFIRZRNSIRIN
&1, tert-butyl alcohol (TBA) NG, ETBE H&U TBA OIANRE (HEER
E(HUTLESRU, 50ppm FTHASHRAHEIFEERHSNBN O 2).

SD S Nt 10 ITIC 0. 500, 2,000, 4,000ppm O ETBE (WEEERBE) OZE&%
6 K5E/H. 5 H/58, 4 BREIRAFEEUEER, 4,000ppm (FXEERF T FEEHICHERRS
JUEE~REEZDES KFNERHSNTN, (FERAE TRIPNCEIEL, T2, .
2,000ppm BA_E(F<EERFIHE, 4,000ppm (FEERFHE TAARXT E S OIENINERH SN
IR ML, MRFHZESLPMRE(CFRIZ(LEFERHENBHOL 3),

F344 Sy NtEmE=AE 11 IS LU CD-1 YURIEREEF 15 UT(C 0. 500, 1,750,
5,000ppm @ ETBE Z&5, (#E/E#) 97.5%) % 6 B5fal/H. 5 B/38. 13 BMESRA
(FKEELIHER . FYMBVT, 5,000ppm (FKEEEFOLfET—BEDESN KR, 1,750ppm
BU_E(I<ERRFDRER U 5,000ppm (ICERAF OIS TAHE ES|IENINARISGRDSNI, &
I2. 1,750ppm LU F(FEEEF O CAAEHHIR O I 2 A SIBHI E RIS N B RTBAL .
BREEO/LEHE Téholz. 500ppm U EDEEERFOHOE TRHSNIFIR (S, a2u-J0
JUEE (MSYMFRY) ((—EIBZ(ETHO. —73. XNVAICHNT, 5,000 ppm
(SEERF DI T—IBMEDEEN KT, 1,750ppm LU _E (FERAFOREE TAHEXIE S RN
HE2511, 5,000ppm (FEEEFOMEHE T/ NER O ATHRRBRE RN ERHBINE 4).

F344 Sv M rERAF 50 [L(C 0. 500, 1,500, 5,000ppm O ETBE (#EE 99%IX4
) o<z 6EH/H. 5 B/AET 104 BEESIRAFEUFER. 5,000ppm ([F<EE
B¥ O I CARSIENIIIHI S SIS BAEDIEN/FE/EA 1,500ppm LUE [FXKERFOLH
TREZORE R OB RSN ENENARCRHSNI. R RICOVT 5,000
ppm (F<EEEF O TAHHERZIRIEDIENINERICERHSNI 5,6).

LI EED, BIEREROMBENS, FBEZEM (FBEHIRROZMTEHBME) ZIRFE
EUIZ NOAEL % 500ppm EHIBRL . AESRGREEFZERBUI 25 ppm 2/ \B5REIEER
HEBELLTHRERIT 2.

ZOHEEH

> 86 S X

OUE1—XERECH 1T 5+ —m X DERIGEFRD. BIURNERSZECEVTAIRICER
D, B\EMEFORET LRV CBIOSEGEEN W E THHILD

OLE1-XERCE I3+ —mXDEEES FUA - RHEREZENERD, SEIOI> RS
> NEIE(CFRU TENNOXBEREN M E TH ST

Ozofft  ( )

TOMBOIX> b
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BlHE 2-1

HREEHN FIHHAE)

1. {EFMER 2-Th+-2,2"-SAF)II45> (ETBE)
2. |CASE=S 637-92-3
3. |BnES SHET2EEMRAIBIRSE20284
ST 20064F iozzﬁrg
(ER184EE) (BH4FE)
SEEY (BO) X3+ -
SEEH (BR) DEETERL -
SHSEY (RA : HR) DEIRI -
SEEE (RA : &R) DEETERL -
SEEE (RA : #EE. ZXN) SEETERL -
REEEM /R X532 -
4. |GHS% AR(CX I BEEEREE T,/ ARRIEE X4532A -
IR AR REAE I DFTERV -
RS RAEE DFETER -
IEHRRZE RIR X544 -
FENANE DEETER) X432
HIEST DEETERL -
SEENNEES T (EEISEEE) X433 (FEMER) -
FEENESES G (RIEREE) X549+ -
RANVEEN DFETER) -
_ 3
©®  ACGIH TLV-TWA 25 ppm (105 mg/m*) (2013)
TLV-STEL -
® BAEXE HSRE -
BEFE BATEEE |-
MAK -
DFG
© Peak lim -
\ e = -
5 B S (ICEERFEOE @ osha WA
BO~QEFEZZE) 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 (2025)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
@ EEEEFHMET 66 (5) 207-239 HBEEZOEIE (2024FF)
® List of MAK and BAT Values 2024
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/1ss2/Doc002/mbwl_2024_eng.pdf
e tA _ The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
)E%EHH %@”R%(g @ OSHA Occupational Chemical Database
6. | ULV IR EE D https://www.osha.gov/chemicaldata

LE1—3ZERDUA b

® 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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IR E SR i

HiixR=#HZEE 1 2026/10/26

ME%

AWB-TINTFIFER | CASRN | 643-79-8

FHHREOES

nAE =3

mERE
BoRE

NEEREEEE . (BT )

ESEEEEEE © 0.0001 (B : ppm) OXHHE

R YR
=

1) Sokol WN. Nine episodes of anaphylaxis following cystoscopy caused by
Cidex OPA (ortho-phthalaldehyde) high-level disinfectant in 4 patients after
cytoscopy. J Allergy Clin Immunol. 2004 Aug;114(2):392-7.

2) Suzukawa M, Komiya A, Koketsu R, Kawakami A, Kimura M, Nito T,
Yamamoto K, Yamaguchi M. Three cases of ortho-phthalaldehyde-induced
anaphylaxis after laryngoscopy: detection of specific IgE in serum. Allergol
Int. 2007 Sep;56(3):313-6.

3) Robitaille C, Boulet LP. Occupational asthma after exposure to ortho-
phthalaldehyde (OPA). Occup Environ Med. 2015 May;72(5):381.

4) Anderson SE, Umbright C, Sellamuthu R, Fluharty K, Kashon M, Franko J,
Jackson LG, Johnson V], Joseph P. Irritancy and allergic responses induced
by topical application of ortho-phthalaldehyde. Toxicol Sci. 2010
Jun;115(2):435-43.

5) BEH &, REAZRZ, /NIEMR, BEET. ARESESHIAILN- D97 TERCE
SIERIEELZDIIR. FEFRES 2007; 49: 1-8,

6) BE5EF, =H {C, BAEZ. RREESRSEECSIDAILNIFNTILTERAD
BREEIRTL. EMRIES 2010; 52: 74-80,

7) National Toxicology Program. NTP Technical Report on the Toxicity
Studies of o-Phthalaldehyde (CAS RN 643-79-8) Administered by
Inhalation to Sprague Dawley (Hsd:Sprague Dawley® SD®) Rats and
B6C3F1/N Mice. Toxicity Report 84. 2018 Jan.

o> §& S W A

X B

AW B-D5)L 7T ER(OPA) [FARIRDREZE (CERAI., 57 OPA (CL5FBEDT T
15F3— BERECEICL MR, FAE A, B - B8 - MIERIBRESN TS 1-

4y,

EEHLRE T OPA ZEURSIEXE 70 & (B9 4. it 61 %) ZABULER. B
FAEE 17 $%5(24% : FRIEAEIR 8 A, BRAEIR 9 A, MEORBRAEIR 6 AL 8@ 2 A (B84
H0) ) | EREREZHICIEMEEXN 4 A ZDO50D 1 AIHEZEHTHD. ARIRIEZE
EFEE 11 AOBREE 9 A (82%) Tohofc. RERRIRLFED OPA /FXIRIE
Y23 0.06~2.01ppb T2/ 5).

9 yFROFBXARIFLFE (FEE) ¢ 8 yPhORRIEBENTEE (B&HEF) D5t
17 7PIOEZEE 107 A (B9 &, T 98 &) ZXHRIC, MFEIRIFATE L —BBIE
=EAITE . BREKTARZIT IR, /FXEE O OPA (IEEE(L. BHET 13 AIEDOHR
B 0.33ppb (EEF 0.10-1.42) . FEEF 17 AIEDHFHME(L 0.66ppb (&EFH 0.18-
1.54)T&olz. OPA EHIOHZERL TLWEEDHBMEE 80 ANCHIIZEREIRR
SFEK(E. REREIA 10%. BRAEIX 9%. MIRESAEIA 16%. 588 3%. LI NHDERNHD
DI 18% THoIz 6).

SD Sv N ¢ 10 T, B6C3F1 YRR EE 10 IT(C, 0, 0.44, 0.88, 1.75.
3.5, 7.0ppm O OPA % 6 BR/8. 5 B/58. 14 BRI EFELHER. 7.0ppm (#
TR CTIYN-NIREB(CEAHI, 3.5ppm (FEEFTHESYN 7/10 [T, Sy 2/10 T, ##Y
M2 5/10 [T, <92 4/10 EEABET-Ule, M5y h 0.88ppm MU FEEEZR(R TOE
CEEFCAREIZNNING]. SN NYIADHTHERE LANRUEEESER T . A5 TFE0EE T
DIET . HEEESY R - YOADIARTOEEEF T, IFIREINDFE (L OETE. NE. B
B, (LE) HEIRENTE, BRNROEERT(T, 0.44ppm [EKETHILIRIER
fiE. 1R _ERZ OFEHa R Uk _ERZ DR _ERRICENERRENE 7).

E&D, ErOEIENS. RIBEIRZEEFREZEE Uz LOAEL Z 0.33ppb &HIBFL . At
EHEEZ2EBELL 0.0001 ppm ZEFMIEEEEBELL TURET S,

ZOHEE

> 86 S K

OULE1—XERECH 1T 5+ —m X DERIGEFRD. BIURNERSZECEVTRIRICER
D, B\EMEFORET CERUCBIOSEGEEN W E THHILD

OLE1—-NERCE 2+ —mXDEEES FUA - RHRREZENERD, SEIOI> RS
> NEIE(CFRU CENOXBEREN M E TH ST

Ozofft  ( )

ZOMBOIX

Sk 6 TEMFEFECGERBHCLZTFHEZLTORWVZSD, (BRERZED) SLOHNENNIBRFET
ROWEEREHLUTVIY, BRI THHBEZEFOMEIR IEEEEL TVWBTE ZXDOSEk SRR
5 DAEIREFBEURVCEZBIZEL., R AR TE(CRAUR,
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BlHE 2-1

HREEHN FIHHAE)

1. {EFMER AILR-J9W 7N TER
2. |CASE=S 643-79-8
3. |BnES SET2EERAIBIZRE20381
= 20195E
BEMIEE _
(BHTEE)
SEEY (BO) X433
SEEE (BR) XU
SUESE (RA @ HR) XL
SEEE (RA : &ER) DEETERL
SEEE (RA : #EE. ZXN) DEETERL
REEEM /R X531
" AR(CX I BEEREE T,/ ARRIEE X531
4. |GHS#E
= IFIR 3SR EE X531
RRIERAEE X51A
BRI DEETERL
FEHAME DEETERL
HIEST DEETERL
SEENNEES T (EEIREEE) X531 (FIR2R)
o S X531 (WREs. LB
z == % g = %lf!
FEENESES G (RIESEE) s (s3p5) )
RANVEENE DEETERL
©® AcGIH THVTWA - : .
TLV-STEL 0.1 ppb (0.6 ug/m?) Vapor fraction (C) (2019)
® BAEZE HASEE -
BEFE BAHTEEE |-
MAK -
DFG
© Peak lim -
\ P = -
5 IS F<ERFEOH @ osha  TWA
BO~QEFEZE) 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 (2025)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
@ EEEEFHMET 66 (5) 207-239 HBEEZOEIE (2024FF)
® 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
o - _ The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
Lﬁ%ﬁﬁj{#o)uyﬁ(“ @ OSHA Occupational Chemical Database
6. | FHOWE A BIBEEEEE D https://www.osha.gov/chemicaldata

LEI1—3ZRRDUA b

® 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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FIRAER B SR

HIxR=ZHFEE  2026/10/26

ME%

-73/-3,5,6-M)o00EY>>-2-hILR>EE

(BRI : EAO5L) CASRN | 1918-02-1

FHlREOES

mAE =3

mERE
fE0RR

N\ESRIEEE%EME . 10 (B4 : mg/m?* )

ERMREREEE . (BT ) OXFHE

R IR
.

1) Stott WT, Johnson KA, Landry TD, Gorzinski SJ, Cieszlak FS. Chronic
toxicity and oncogenicity of picloram in Fischer 344 rats. J Toxicol
Environ Health. 1990 Jun;30(2):91-104.

2) Dow Chemical Company. 1982a. MRID No. 000110534, 00110535;
HED Doc. No. 003954. Available from EPA. Write to FOI, EPA,
Washington, DC 20460. Cited in EPA Integrated Risk Information
System (IRIS), Picloram; CASRN 1918-02-1.

o> S S M A

F344 Sv M #=EE 50 PT(C 0. 20, 60. 200 mg/kg bw/day EYOS L% 2 &
BRI S USSR, WINOERESEHOAE RS LUREZLICRZEFTERHSNRND
Jz. 200 mg/kg bw/day &5EfD M THEX /MY EZ DB, 60mg/kg
bw/day MU iSO T/NEROEFERIER (BEE~EE) NMERISGR
BN, HERY)EIRS(ICRHELUR BT FEE S EEOFE A XOEINEERHSNHD
fz1),

E—-JIVR IR EE 6 IT(C 0. 7. 35. 175 mg/kg bw/day OE/O03 L% 6 B/
SEREBR S USSR, 35 mg/kg bw/day Bl EISSEIOMS LY 175 mg/kg bw/
day 1&5EIOlH TAHIROENT - AEXEEDIEN. 175 mg/kg bw/day #&5EIDIf
IfETAREIENNINE], B D ALP O_EFHRHSNE 2),

BLELD, EDEBROEIRNS. NEROHEFFRREE R ZEEFRR2Z LU NOAEL %
20 mg/kg bw/day EHIKL. REERZREEEZEBURE 10 mg/m’ 2/\EREEE
HEEEVTERT S,

> 86 S X

ZOHEE

OLE1—-XERREICHI 2+ —mXDERIGEFN, RURREREZECHVTKAIEIC
0, #E IEE’””OJ@J(J”UCLDD(DYF?MED‘M\E'C&S%R&)

OLE1—XERECHIBF—m X DI ES A - RN EREZENERD, SEIOIVR
N> NEEICERU CEIMNDOX RFAEN N E Th DIz

Ozoftt ( )

ZOAMOIAX> b
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BlHE 2-1

HREEHN FHHAE)

1. [{EZ4ER 4-73)-3,5,6-M)oOoncy>>-2-aIn B (Bl - EO03L4)
2. |CASES 1918-02-1
3. |BoES SET2EEMRBIBIZRSE2088
- 20064F 201448 %
(ERL18EE) (ERR265FE)
SEEY (BO) X435 X544
SEEE (BR) DEETERL X534t
SHSY (RA : HR) WAEPOEOYS FENIERSH
SEEE (RA : &ER) DEETERL FEIS R
SEEE (RA : #EE. ZXN) DEETERL DEETERL
REEEM /R X433 X534t
4. |GHs 9% ARICXI 2 EEERIBE 1,/ ARRIZE X4532A-2B X432
' * IR 2SRRI SETERN SETERL
RRERMEME X5+ X5
BRI X534+ DETERV
FEHAE X5+ DEETERL
HIEST X539+ X454t
= 4aFE o == | 3 == ra— 5 X E\E l;
HEENESSE (MERE) x93 uawm | 00 SO
SEENESRSE (RERE) X532 (R, BhE) X552 (FHE)
RANVEENE DEETERL DEETERL
_ 3
D ACGIH TLV-TWA 10 mg/m> (1996)
TLV-STEL -
® HAEZ HERE -
BEFE BATSEE |-
MAK -
DFG
© Peak lim -
5 HiE(I<CERFENE @ s VA 15 mg/m3 (total dust), 5 mg/m3 (respirable fraction)
1B@O~0REE) STEL -
® NosH WA -
STEL -
TWA 10 mg/m3
® UK WEL
STEL 20 mg/m3
@ EUIoEL WA -
STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological
Exposure Indices (2025)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
@ EHEEAEFHMES 66 (5) 207-239 HABREZFOESE (20244FF)
® List of MAK and BAT Values 2024
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/1ss2/Doc002/mbwl_2024_eng.pdf
)E%Eﬁf{%d)l&%(c The MAK—CoIIe_ction for Oc_cupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
e @ OSHA Occupational Chemical Database
6. ﬁﬁmf;’ﬁﬂ‘]ﬁ%ﬁﬁ#@ https://www.osha.gov/chemicaldata
bEl_jzfﬁj((DUXh ® 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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FIRAER B SR

HFRESFHMZEA : 2026/10/26

ME%

3-(4'-EROF3-3,5-S-9—3pU-TFILITIZN) T

OEASBE-AD5T 2 B 2082-79-3

FHHREOES

m Az E:2

IREEAE
EDRE

NEREEREE 20 (B : mg/m>)

EREIREREAEE (B - ) OXRFHE

RHLGH
=

1) Ciba-Geigy Ltd., TK 10044, 21 days aerosol inhalation study in rats,
Project No 441678, 9.7.1979. Cited in OECD SIDS OCTADECYL 3-
(3,5-DI-TERT-BUTYL-4-HYDROXYPHENYL)PROPIONATE, SIDS Initial
Assessment Report For SIAM 22, Paris, France, 18-21 April 2006.

2) Ciba-Geigy Ltd., TK 10044, 3-month toxicity study on dogs, Project
No. 790857, 14.9.1981. Cited in OECD SIDS OCTADECYL 3-(3,5-DI-
TERT-BUTYL-4-HYDROXYPHENYL)PROPIONATE, SIDS Initial
Assessment Report For SIAM 22, Paris, France, 18-21 April 2006.

o> 86 S ¥ A

X b

RAI f (SPF)5w Nt#f#=8% 10 PT(C 0, 23, 128, 543 mg/m> @ 3-(4'-t RO+
-3',5'-T-tert-TJFIIT1ZI) TOEAVELE-n-AV5T ) (FEEARA, KIE:<7um %
70% EE) 71 H 68/, ES H. 21 HEWAKE (I70YI) UFER.
128 mg/mB L (IKEBF O TAHIBAEXI EEDIEMNA RSN, fBFErIPT R(EER
SR, TOM, £FER, KE. RIEEMFHNTRE. FERMEBEOREEERHAN
Bhorz 1),

E—4)LAMHEREE 5 PLC 0. 1,000, 3,000, 10,000ppm (f# : 31.5. 92.2,
295 mg/kg bw/day. Itf : 34.5. 97.2. 336 mg/kg bw/day) O 3-(4'-tROF
>-3",5"-T-tert-JFINIT1ZIV) TOCAVEE-n-ADH9FT IV (FEE : 99%)% 13 iBR.
SREEIRSUIKER. &£FR, ARE, FIBEEFENARICIEERME DR Z(35RHPN
Rhvofe—7. 3,000 ppm B_EIRSEEOLfORER /B EENERCIEIUE 1),

BUELD, EMNSRERDF RS, BESZENRHSNAL 543 mg/m> % NOAEL &
HIRFL, RERGEER2ERBLRZ 20 mg/m’ 2/ \BREEEEL U TRET 3.

ZOEE

o> 86 S X

OLE1-XBE(CHEI2F—smXOERIGEFRN. BURNRREZECHVWTKIRIC
FR0, ESMEFOR(RUCENMOXXBBAENNE THBH

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

Ozoftt ( )

TOMBOIX> b
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BlHE 2-1

HREEHN FIHHAE)

1. {EFMER 3-(4'-EROF>-3'5'-S-4—v)-TFIIJ12)) TOEASBE- A7)
2. |CASE=S 2082-79-3
3. |BnES SETEEERAFIRE201630
— 20164
BEMIEE .
(FRk28FE)
SMsEE (B0O) X3+
SEEH (BR) X534+
SUESE (RA @ HR) DEIRI
ST (RA  &ZR) FEXERIL
SEEE (RA : #EE. ZXN) DFETER)
REEEM /R X534+
4. |GHSH% BRICXT 9 2EEREE 14/ BRRIEIE X534+
IR AR REAE I DEETERN
RS RAEE DFETER
IEHRRZE RIR DEETERL
FENANE DEETER)
HIEST X432
FEENISESE (HOHEE) DEETER
FEENESESE (RIEFE) DEETERN
RANVEEE DFETER)
@ ACGIH TLV-TWA -
TLV-STEL -
® BAEXE HSRE -
BEYE BAFSEE |-
® S7a MAK 20 mg/m? I (inhalable fraction) (2015)
Peak lim I (2) (2015)
EJE¢ ED TWA -
5 IS FERFEOH @ OSHA
BO~QEFEZZE) STEL -
® NIOSH WA .
STEL -
® UKweL WA .
STEL -
TWA -
@  EU IOEL
STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological
Exposure Indices (2025)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
@ EHEEAEFHMES 66 (5) 207-239 HABREZFOESE (20244FF)
® List of MAK and BAT Values 2024
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/1ss2/Doc002/mbwl_2024_eng.pdf
)E%%ﬁ %—0)”2%(: The MAK—CoIIe-ction for Oc-cupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
SR ore @ OSHA Occupational Chemical Database
6. }EHUTLAE,‘J%B%#OJ https://www.osha.gov/chemicaldata
I/t“l_jﬁxojux ~ ® 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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FIRAER B SR

BFIR=ZHEE : 2026/10/26

ME%

N-(1,1,2,2-F’5200IFILFA)-1,2,3,6-F RSk

ROZINAZR (IS : v T5T4) CASRN | 2425-06-1

FHlREDES

m Az OF

mERE
BoRE

N EIEEEEE :a’iif%ﬁib\ (BT )

ERMEEREEE  RETEZL (B ) OXFHE

RHLGH

o> § S W A

1) U.S. Environmental Protection Agency (EPA). Peer Review of
Captafol. April 10, 1987.

2) National Toxicology Program. Final report on carcinogens
background document for captafol. Rep Carcinog Backgr Doc.
2008 Jun;(8-5974):i-xvi, 1-99.

3) IARC 1991. Occupational Exposure to Insecticide Application
and Some Pesticides. IARC Monographs Volume 53 on the
Evaluation of Carcinogenic Risk of Chemicals to Humans. Lyon,
France: International Agency for Research on Cancer.

4) Rahden-Staron I, Szumito M, Ziemkiewicz P. The effects of
captan and captafol on different bacterial strains and on c-mitosis
in V79 Chinese hamster fibroblasts. Acta Biochim Pol.
1994;41(1):45-55.

5) Saxena S, Ashok BT, Musarrat J. Mutagenic and genotoxic
activities of four pesticides: captan, foltaf, phosphamidon and
furadan. Biochem Mol Biol Int. 1997 May;41(6):1125-36

6) Robbiano L, Baroni D, Carrozzino R, Mereto E, Brambilla G. DNA
damage and micronuclei induced in rat and human kidney cells
by six chemicals carcinogenic to the rat kidney. Toxicology. 2004
Nov 15;204(2-3):187-95.

CD S Mi#HE22% 50 T(C 0. 56. 241, 1,096ppm (2.8, 12. 55
mg/kg bw/day) OFvITFTA4)% 2 ERBEEBIHSUIFER. 1,096ppm 3%
SR O THRHEENA . IETEIREEHMRARE. It CAHEBMEEED LU
PRARAERRPE DFEAESRIENINERHENTE 1),

CD-1 YURItfrEREF 80 It (xfEREFIMEMES 52 IL) (C 0. 300. 1,000,
3,000ppm (45, 150. 450 mg/kg bw/day) OFvT5I#)L% 110 BRS
SEEEIRS USSR MEBERES LU/ \RIEOAEMFHNARERDIEIN%
a8, 3,000ppm RSB CIIMETHIICERTHOR 1)

RE. A&, ECBHEMELL TGEHlicN TV 2-6).

BLEED, KB EFENANRHESNTHD., FIELBMENHIENEREIN
TWBZENS, BEEEEL, [FRETERVIEHIMT S,

ZOEE

o> 86 S X

OLE1—-XEECH D+ — X OERISEFRND . BURHEREZECSNT
AIBCERD, BEMEFOIRETICE b'CLbD@SIﬁkﬂED‘M\E'C@%K&)

OLE1-XBEICHIT2F —mXDELEES FUA - R RREZENRRD, 5
DI RRA > NETECBRU CEINOX BN HE THHIsH

Ozoftt ( )

TOMBOIX> b

TERIRURN' BB EN'S. FERIIEEFLLEMRICEET IR EN DD,
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AL 2-1

REEHA FHHAR)

1. [1EFWER

N-(1,1,2,2-F:5700IFIFA)-1,2,3,6-Th3EROTAAZR (Bl : FrT5T4)

2. |CASES 2425-06-1
3. |BBES FSETZ2EEMAGIFRE201254
== 20065%
BEMHIEE N
(ER18£ERE)
SMESE (RO) X435
SMsH (BR) X 45344
2SS (RA @ HR) EPOE D)
SHEsE (RA : &R) DEETER
s (A : #EE ZXN) SETERL
REREE/ RIEE X432
BRICH I DEEEMEE M,/ BRRIBL4E X432A
*F
| (EIEERRE IPIREEAEIE E1
BRI X451
AT RIR X531B
FEHAE X531B
4TSt X 45344
HESENESESE (HOISEE) DEATERL
e s X531 (B, BERE) .
FERRM =4 TR
HEENESESE (RIERE) X452 (B
RAAVEENE DFATERN
_ 3
® T TLV-TWA 0.1 mg/m’ (0.007 ppm), IFV (2023)
TLV-STEL -
® BAEZE HSEE -
BEFS BATSEE -
MAK -
® DFG
Peak lim -
ERe BED TWA -
5 HESR (I<EERFUEDH @ GELTE
EHO~0EFE%E) STEL -
3 .
® NIOSH TWA Ca TWA 0.1 mg/m" [skin]
STEL -
® UKweL WA .
STEL -
@ EuloeL WA -
STEL -
@® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological
Exposure Indices (2025)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
@ FERFEFME 66 (5) 207-239 HFBRREZOENIES (2024FE)
@ 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%éﬁ %@”yﬁ(: The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
e ) o @ OSHA Occupational Chemical Database
6. Fﬁb\tﬁﬂ’ﬂﬁ%ﬁﬂﬁw https://www.osha.gov/chemicaldata
I/EJ—XWUJUX ~ ® 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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FIRAER B SR

HFRESFHMZEA : 2026/10/26

=E2

DABES - JILI-TFIV=TJ1=) CASRN | 2528-36-1

FHHREOES

m Az E:2

IREEAE
EDIRRE

N\EBRIEEE%SEE © 4 (BfI: mg/md)

EREIREREAEE (B - ) OXRFHE

RHLGH

=

1) Monsanto Chemical Company: 90-day Feeding Study in Rats
with DBPP Phosphate Ester (CP 850) . Monsanto Chem. Co., St.
Louis, MO(1981).

2) Monsanto Chemical Company: Phosphate Ester Base Stocks-
90-Day Dietary Toxicity Study. Monsanto Chem. Co., St. Louis,
MO (1981 ).

o> 96 S X A

X b

CD3v M 8$150T(C0. 50. 150, 500 mg/kg bw/dayDU> &> )L
NIVIFIIIZ)L (DBPP) %#90HRIREBIRSUIER . BIX5EF TARFERIC
L2 (LRHSNIH . 500 mg/kg bw/dayi&SEEOIffE TASEIENNHD
HBLHEEEEOERERBIHZRHSNI. 50 mg/kg bw/dayd L3580
MEEET ., I/MRERD T EE DA . BLUEMRIT LB A R DFEESR
DEINERSHSNI, Fz. 150 mg/kg bw/dayl FI%SEEDHES LUS500
mg/kg bw/dayisSEFDIH T EXT - BXIEEDENNER2HS11. 500
mg/kg bw/dayi&SEiDlt CINE DRI EMAEIEA . HLURTIRICZ R IERTH
R MEOFERDIFEINGRHSNIL),

CD3v tfE 150LICO0. 5 mg/kg bw/day®DBPP-Base stock
(DBPP:72%. DABETFIL=>T12)L (CAS 2752-95-6:14%)  DAEEN-
n-JF) (CAS 126-73-8: 14%) ) Z90HRIEEEIRSULIER. RERE
BhEDBEFZE(IRHENRHDIE2).

BLELD., EPEBROF RS, M/ MREUEA S LUREMASIT £z RE AL
P EBE R e L UIELOAELZ50mg/kg bw/dayt ML . NEEEEEEE
BUE4 mg/m’E\BEREEEEMEIUTRETS.

o> &1 S ¥

TDIEH

OLE1—XBEICHE T2+ —mX OERIGEFRN BURNRREZECHNT
KIRCERD, ESMEFORE CRUTCEINOXEEREN N E THBH

OLE1—XEREICHETBF— X DELEES F)A - RN ERRFZENERD, SE
DI RRA> MEECERL CENMOX RN E TH B

Ozoftt ( )

TOMDOIX b

IR B BENS, FERIFEERLLEXRICEBR I DNEN DD,
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BlHE 2-1

HREEHN FHHAE)

1. {EFMER DABES- IIV-JFIL=TJ1=)b
2. |CASES 2528-36-1
3. |BnES SETEEERAGIRE202253
— 20065
BEMIEE N
(ERL18EE)
SEEY (BO) X435
SEEE (BR) X534t
SUESE (RA @ HR) DEIRI
ST (RA  &ZR) DEETERL
SEEE (RA : #EE. ZXN) DEETER)
REEEM /R X534+
AR(CX I BEEREE T,/ ARRIEE X3+
4. |GHSZ#E IR AR R AE I DEETERL
BRI DFETER)
BRI X535+
FENANE DFETER
HIEST DEETERL
SEENNESES T (EEIREEE) X933 (REFEE)
= T X532 (AT, FERL.
FIEAR == TRER D
FEENESES G (RIERE) SR, 05%)
RANVEES DFETER)
_ 3
©®  ACGIH TLV-TWA 0.3 ppm (3.5 mg/m?) (1990)
TLV-STEL -
® BAEZE HASEE -
BEFR BAHSEE |-
MAK -
DFG
© Peak lim -
\ e = -
5 B S (ICEERFEDE @ osha WA
BO~QEFEZZE) 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 (2025)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
@ EEEEFHMET 66 (5) 207-239 HBEEZOEIE (2024FF)
® 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
s A _ The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
)E%DHH %@”R%(g @ OSHA Occupational Chemical Database
6. }EHUT—C/_L}E"]%B'Q#OJ https://www.osha.gov/chemicaldata

LE1—3ZERDUA b

® 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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FIRAER B SR

FHrIR=HEMEE : 2026/6/22—10/26

ME%

3,5-700-2,6-XF)-4-EUZ -l (B4 :

HOER=)) CASRN | 2971-90-6

FHHREOES

AE HEZ]

=E R
EDRZ

NERREREEE @ 15 (Bfi7 : mg/m3)

ERMREREE (BEAi - ) OXFHE

1R L 5 X

1) McCollister DD; Brown MT, Sadek E: Report of a 2-year dietary
feeding study of meticlorpindol in Beagle dogs. Biochemical Research
Laboratory. Dow Chemical Company, Midland, Ml, 1963a.Cited in WHO
FOOD ADDITIVES SERIES: 89.

2) McCollister DD; Brown MT; Sadek E: Report of a 2-year dietary
feeding study of meticlorpindol in rats. Biochemical Research
Laboratory. Dow Chemical Company, Midland, Ml, 1963b. Cited in
WHO FOOD ADDITIVES SERIES: 89.

3) Bae JS. A 13-week repeated-dose oral toxicity DRF study of clopidol
in Sprague-Dawley rats. Gyeonggido: Nonclinical Research Institute,
CorestemChemon Inc; 2023, Cited in WHO FOOD ADDITIVES SERIES:
89.

o> §& S M A

X b

E—J )L A MR EE 4 PTIC 0. 20, 60, 200ppm (0. 0.5. 1.5. 5 mg/kg
bw/day) O/0ER—-IL% 2 FERFEEIRSUER. BBARATR. &, ME&UI
RECFRBLNARMREZSORIBZIRBICBV T, AMEBDIRSICL 25
E(FIERHSNBHME 1),

Sw N R EE 40 It (R#HFARBA) (C. 0. 30, 100. 300 ppm (0. 1.5. 5. 15
mg/kg bw/day) OV0OER-)V% 2 FREEEIRSUIER. k. SMRUMTED.
MERVIMRAE L F N NORIBEBFENRE (BRREXESD) (L AYEOD
BEICLZREFRDINBNORE 2),

SD Sw NIt§i#E8¥ 10 PT(C 0. 20. 60. 180 mg/kg bw/day ®ZOER—)L (§i
£ 99.12%) % 13 BEREHIRO/SUFER. FETHIEERHSNT. 180 mg/kg
bw/day & 58T, MHLE(CERRAEENNIHINRHSNE 3).

U EED., SPEEROXIZ NS, AEEINIFZERREZEEU 60 mg/kg bw
/day % NOAEL &ML, RIESRBAEEAERBUR 15 mg/m’ =/ \BREEE%E
BELTIREDS S,

TDIEH

o) 86 S K

OLE1-XBEICH I3+ — X OERICEGFHN. RUEMRREZECS VW TKIEC
EiRh, Es Iiz%‘;@@ujlgrs%u_bu@yﬁkuﬂab\rzxgrﬁétw

OLE1—ERBICHIFRF - X DEES H)A AZNEREZENERD, SEIDI>
RIRA > NERTEICPRL GEIIDX BN E TH DIz

Ozoftt  ( )

TOMBOIX> b
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BlHE 2-1

HREEHN FHHAE)

1. [{EZ4ER 3,5->400-2,6-3F)-4-EU J—)L (B4 : yOER-)L)
2. |CASES 2971-90-6
3. |BnES SHEREEERAGIRE20797
— 20065
BEMIEE N
(FRk18FE)
SMEE (B0O) X3+
SEEE (BR) DEETERL
SUESE (RA @ HR) DEIRI
ST (RA  &ZR) DEETERL
SEEE (RA : #EE. ZXN) DEETER)
REEEM /R X433
AR(CX I BEEREE T,/ ARRIEE X428
s
| ElERAR IPIRE R PETERL
BRI DFETER)
BRI DEETERL
FEHAME X535t
HIEST DEETERL
FEENESESE (HOREE) X933 (REFEE)
FEENESESE (RIEFE) DEETERN
RANVEEE DFETER)
- 3
©®  ACGIH TLV-TWA 3 mg/m>, IFV (2013)
TLV-STEL -
® HAEZR HSEE -
BEFR BAHSEE |-
MAK -
DFG
© Peak lim -
5 HEE(I<CERFENE @ osha  TWA 15 mg/m3 (total dust), 5 mg/m3 (respirable fraction)
1B@O~0REE) STEL -
® NIOSH TWA 10 mg/m3 (total dust), 5 mg/m3 (respirable)
STEL 20 mg/m3 (total dust)
® UKWEL WA .
STEL -
® EUIOEL WA .
STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological
Exposure Indices (2025)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
@ EEEEFHMET 66 (5) 207-239 HBEEZOEIE (2024FF)
® 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
At _ The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
)E%EHHY#O)”R%(L_ @ OSHA Occupational Chemical Database
6. ﬁﬁm?t’ﬁﬂ’ﬂ%%ﬁﬁ%@ https://www.osha.gov/chemicaldata

LEI1—3ZRRDUA b

® 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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FIRAER B SR

BFRESFHMZEE : 2026/10/26

ME%

N-XFILAINZ> B 2-Eh>AHU-TFILI1ZI

(Bl% : JT)THLT) CASRN | 3766-81-2

FHREOES

nAE L=

mERE
BoRS

N\ESRTEEEAEE @ 2 (BEA7: mg/m3 )

EREIREREAEE (BT ) OXHHE

RHLGH
=

1) EmMTZEERER. B - BWAEERMEE J1/J007. 2013.
2) BEIER, BPMC (G&HRE) , Fr 26 €78 1 4 HNET, BAEREKRS
#t. p1-335.

o> 81 S K A

X B

SD v Nt fifiRE¥ 10 PT(C 0. 4. 20. 100 mg/kg bw OJ1/Th) J%&HEZOES
Ulea i riR s R BROFE R, 20 mg/kg bw U EIXSE O TEFEFSENEER
KT, ITEENIEL. 35 EADEHOERMETENRDEINLL)

Wistar >y %8 6~8 [IL(C 0. 23.1. 69.3. 208 mg/kg bw/day It/ hI )%
sEHIROIR 5L, #5 0.5, 2, 6. 24 KOOIV IZFT5—F (ChE) EHERIELRL
f&ER. 208 mg/kg bw/day 1§58 T EREHCLEL T 20% 0 £ ChE JEMEZE (JRM
Bk ChE J&% : 64. 103, 83. 92%. A& ChE ;&M : 69. 55. 87. 105%) HERH5NTE
1) .

Wistar S MtfERE¥ 30 IL(C 0. 30, 100. 300ppm (fff : 0.1.2.4.1.12.6
mg/kg bw/day. It : 0. 1.5. 4.9, 14.6 mg/kg bw/day) ®OI1)ThIT% 2 /K
SREBISSUIFER. ETR, KRERLEVITNOR SR THEER B O Z(FRHS NN
ofz. 300ppm 1 SEFOHECH VT, 78 B (CHMIKDFINERICHSNT. BB, LT
NOESRF CTHRIBEBFENREES LURENIAEEERDENGNOE 1,2).

E—-JIV RIS EE 4 IT(C 0. 100. 400. 1,600ppm (iff : 0. 2.7. 10.7. 43.7
mg/kg bw/day. Itf : 0. 2.8, 10.6. 44.7 mg/kg bw/day) OIT)ThILT% 2 4R
SREBISSUIAER. 1,600ppm &S5 EFOI#TINE ALP OFRIFAYENNN, REfH TS
HREASDETHRDHNE 1,2),

BLELD., EMPEEROF R NS, BBk ZERFR 22Uz NOAEL % 100ppm

(4.1 mg/kg bw/day) EHIBFL. FRERGEEEZZEUR 2 mg/m’ Z/\EREEE
HEBEEUTRRT 3.

> 86 S X

ZOHEE

OLE1—-XERREICHI 2+ —mXDERIGEFN, RURRERRFEZECHVTKAIEIC
FR0, ESMEFOR(RUCENMOXXBAENNE THBH

OLE1—XEREICHITDF— X DOEES FUA RN ERRFZENELD, SEOIVR
N> NEEICERU CEIMNDOX RFAEN N E ThdIzsd

Ozoftt ( )

TOMBOIX> b

TERIRINN B BENS, R (SEERLEXRICER I 2 ENDD.
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BlHE 2-1

HREEHN FHHAE)

1. [{EZ4ER N-AXFI AN EE2-EA>AHU-TFINI1Z (Bl : JT)THILD)
2. |CASES 3766-81-2
3. |BnES SHET2EEMRABIRSE202044
= 20065E
BEMIEE )
(ERL18EE)
SEEY (BO) X534
SEEE (BR) X539+
SUESE (RA @ HR) DEIRI
SEEE (RA : &ER) DEETERL
SEEE (RA : #EE. ZXN) DEETERL
REEEM /R X534+
4. |GHSH%E AR(CX I BEEREE T,/ ARRIEE X3+
IR AR R AE I DEETERN
RRIERAEE X534+
BRI X535+
FEHAME X534+
HIEST X544
SEENNEES T (EEIREEE) X931 ((HRR)
FEENESES G (RIEFEE) X549+
RANVEEE DFETER
@) ACGIH TLV-TWA -
TLV-STEL -
o DOFEX HERE 5 mg/m> (1989)
BEFE BATEEE |-
MAK -
DFG
© Peak lim -
\ e = -
5 B S (ICEERFEOE @ osha WA
BO~QEFEZE) 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 (2025)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
@ EEEAEFHMET 66 (5) 207-239 HABREZFOEE (20244FE)
® 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
A _ The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
)E%EHHY#O)”R%(L_ @ OSHA Occupational Chemical Database
6. | FHOWE A BIBEEEEE D https://www.osha.gov/chemicaldata

LEI1—3ZRRDUA b

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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FIRAER B SR

BFRESFHMZEE : 2026/10/26

ME%

S5-I | CASRN | 5392-40-5

FHlAEDES

mAE L=

mERE
BoRE

NESFEREEEE 2 (BfI:ppm )

EREREREEE (B : ) OXRFHE

R YR
=

1) National Toxicology Program. NTP toxicology and carcinogenesis
studies of citral (microencapsulated) (CAS No. 5392-40-5) in F344/N
rats and B6C3F1 mice (feed studies). Natl Toxicol Program Tech Rep
Ser. 2003 Jan;(505):1-268.

2) Gaworski CL, Vollmuth TA, York RG, Heck JD, Aranyi C.
Developmental toxicity evaluation of inhaled citral in Sprague-Dawley
rats. Food Chem Toxicol. 1992 Apr;30(4):269-75.

o> §& S M A

F344/N ZvNI#H2E$ 50 PTiC 0. 1,000. 2,000. 4,000ppm (0. 50. 100.
210mg/kg bw/day) . B6C3F1 YU RItfrfE=EF 50 PL(C 0. 500. 1,000.
2,000ppm (0. 60. 120, 260mg/kg bw/day) 0> r7—)l% 2 ERFEEEIRSUE
fEER. 4,000ppm FESELOIEHESY N, 500ppm M IS SEF QMR TIREIEN
HHZERI. BE. REIGSEFOERERE L. MR ERTHO, IYNTEIRS
MEBIGIKERTREEZISNIEBERZ(LERHEN T, MEXIXTEEM) > /EOFLE
KHASMFHIIEIL. 2,000ppm HSEOU TEFBERICEH O 1),

iR SD Svh&EE 25 [L(C, 0. 10. 34ppm (ER) LY 68ppm (T7OVIV/
ASURES) DIRS-IL (FE 90%) Zitk 6~15 HIC 1 B 6 B AFKELR
&R, 68ppm (IKERFOEEWD THEISINNE. BROEE. IFIREEE, Sit. HERD
WBRZHERHENT. EEFSIE. 68ppm (FEEFOBEWIDIET (2 L) HIMAEE
DN, S8R E DOIFIRARRIEIC LD AN ISR T 2 E8Em 1T 1T TUVS, £z, 68ppm
(FKERFORRIETHEIREAEZEONDINMET . HB. 188, B LEERAZDF
EXDIBNHRHSNE 2),

BLEED. EYIEROERNS . BAROFE T RUMAEIEININF ZEEREEL U
NOAEL %z 34ppm tHI#FL. FEEFREEFZ2ZEBUL 2ppm Z/\KRIEEE%HE(EE
UURET 3.

TDIEH

o> &1 S ¥

OLE1-XE(CHEI2F—smXOERIGEFRN. BURNRREZECHVWTKAIRIC
FR0, ESMEFOR(RUCENMOXXBBAENNE THBH

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

Ozoftt ( )

TOMBOIX> b

FERIRINNBBENS, R (SRR LEXRICEER I 2 ENDD.

217



BlHE 2-1

HREEHN FHHAE)

1. {EFMER 5=
2. |CASES 5392-40-5
3. |BnES SETEEERAFITRE20D902
— 20085
BEMIEE N
(ERR20EE)
SEEY (BO) X3+
SEEE (BR) X534t
SUESE (RA @ HR) DEIRI
ST (RA  &ZR) DEETERL
SEEE (RA : #EE. ZXN) DEETER)
REEEM /R X532
4. |GHSH%E BRICXT 9 2EERMEE 14/ BRRIEIE X534+
IR AR R AE I DEETERN
RRIERAEE X431
BRI X535+
FENANE DFETER
HIEST X432
SEENNEES T (EEIREEE) DFETER)
FEENEESE (RIEFE) DEETERN
RANVEEE DFETER
TLV-TWA 3
©  ACGIH 5 ppm (32 mg/m?) , IFV (2014)
TLV-STEL -
o BAEX HamE -
BEYR BAHDEE |-
MAK -
® DFG
Peak lim -
EJRLe BED TWA -
5 HSE F<ERFEOH @ OSHA
BO~QEFEZE) STEL -
TWA -
® NIOSH
STEL -
® UKweL WA .
STEL -
TWA -
@ EU IOEL
STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological
Exposure Indices (2025)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
@ EEEEFHMET 66 (5) 207-239 HBEEZOEIE (20245FF)
® 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
A _ The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
)E%EHH %@”R%(g @ OSHA Occupational Chemical Database
6. | ULV IR EE D https://www.osha.gov/chemicaldata
I/t“l_ymkojux |\ ® 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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FIRAER B SR

HIxR=ZHFEE  2026/10/26

ME%

Son07eFLy | CASRN | 7572-29-4

FHlREDES

m Az OF

mER
fB0IRR

NEREEEEE @ RECERL (B4 )

ERMEEREEE ©  HETEIBV  (BI: ) OXHE

R YR
=

1) Reichert D, Spengler U, Romen W, Henschler D. Carcinogenicity of
dichloroacetylene: an inhalation study. Carcinogenesis. 1984
Nov;5(11):1411-20.

2) United Nations Recommendations on the Transport of Dangerous
Goods,Rev24(2025).

> S S W A

X b

NMRI YO MHEZEE 30 IL(C, 20 ppm O7EFL> (ZREFIELT) SESULESY00
7EFL> (DCA) 9 ppm% 1 H 6 85, & 1 H. 12 AR (13f) . DCA2 ppm %
1H68KHE.18 1 H. 18 AR (I2f) .DCA2ppmZ%z 1 H6ER.E2H. 1848
il (I8¥) ZNTNIRAEKE (WEREIOM#RER 30 ILCE7EFL =R ZRAFLEE)
UIiER. £ Tohfe 1 IRV EFOMET. (KEE(CMRFUIAREEIDG RV EF
BARIDFEMEN HSNT. HETREEEICEEU L BIEORAERDIZNNHSN . TEEEFTO
FRENNIND 0 ILTHDIHILT, 18F: 40T, TAF: 12 T, MEF : 3 ILTHO. I
(CHIIZBEEMRBELAEZADERAERXG, 18 TEF 27 (XJi88% : 8IT) . I&F:
27 I (XIEBA¥ : 4 L) . B¥: 19 L (XIBRE¥ : 4 L) ToHolt. MCHII2BE=RARE
OFAERE, [8F: 15 (WHREF: 0ML)  IFF: 7L (WERR¥: OL) ( MA¥: 61T

(XIBBE% : 4 L) THole 1)

Wistar 5w M#HEREE 30 [LC. 20 ppm OF7TFLY (ZFEHFIELT) EESUIE DCA
14ppm 7z 1 H 6 B¥fd. 8 2 H. 18 hARIRALEE (HERAFOIEMS 30 L7 EF
LR ZRAEEE) UFER. (F<ERF CMAEIEINIIE AU S FEAR 0 s8HEH
HENIe. Fle, (FCEEBFTSLE 7 [T, i 3 ITCEERIRIENHSN IEREHIMELEEE O
IC) | (FERFOMED 1 ICBRARENROSNI, £ 6 IT (XJ8REF 0 L) . Iif 11 IT

(XIBBEE 4 IT) THTHEORBEREN. I 11 ILTEME>)(IE ((JEREE 4 [IT) H2RHHNE
1),

BB AMEEFIALZEBRRYTHD., TDG #iXZZ e (EEESHL) (BRI
2) .

BLELD., BHEROFERNS . BEEEEOE L (CHEIRVHERT 1> THdie. b
FURMENT E@EEIE%%‘C@ZJLUJ\‘: EEEEEEERETERVILHIMTT 2,

ZOEE

o> 86 S X

OUE1—XRERE CHIT 5+ —mXDERIGEFRN. BURNERSZECSVTKIREICER
N ﬁ%’l‘i%%@#ﬁ%ﬂ“(:B%fbfi@bﬂ@?ﬁiﬁ%ﬁﬁb‘%\gfﬁéh&)

OLE1—-XERCE T2+ — X DEEES FUA - RHEREZENERD, SEIOI> RS
> NEIE(CFRU TENOXBERENM M E TH ST

Ozof ( )

ZOMDOIX

KB AEZEBRENTH., BFE T RIBICHHDIRIRIFIFISNTORON, TDG #inkzE
IEE (ELEFESRU) (BZHTDX 1 ERENS. BRMOESRRNISHREREEEDK
TE (FREECHIRTUT .

% 1 : United Nations Recommendations on the Transport of Dangerous
Goods,Rev24(2025).
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BlHE 2-1

HREEHN FHHAE)

1. {EFMER >)007EFL >
2. |CASES 7572-29-4
3. |BnES BET2EERBIBIRE20771
— 20065
BEMIEE )
(ERL18EE)
SEEY (BO) DEETERL
SEEE (BR) DEETERL
SHSY (RA : HR) DEIRI
SEEE (RA : &ER) X531
SEEE (RA : #EE. ZXN) DEETERL
REEEM /R DEETERL
AR(CX I BEEREE T,/ ARRIEE X432A-2B
IR AR R AE I DFTERN
A
| EliEREE R AETERLY
BRI DEETERL
FEHAME X534+
HIEST DEETERL
X531 (FPARAEEER,
FEENESES G (HOREE) B X93 (RE
RUBE)
= — A= X531 (BiF) X5
z % N == | %EE!
SEENNESESE (RIEFERE) > (FAEER)
RAAVEEHE DEETERV
TLV-TWA -
ACGIH
@ TLV-STEL 0.1 ppm (0.39 mg/mL) (C) (1995)
® HAEZ HERE -
BEFE BATSEE |-
MAK -
DFG
© Peak lim -
\ P = -
5 B S (ICEERFEDE @ osHa TWA
m@~0Es%) STEL -
TWA -
NIOSH
© STEL REL-C 0.1 ppm (0.4 mg/m3)
® ukwer A . -
STEL 0.1 ppm. 0.39 mg/m
@ EUIOEL WA .
STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological
Exposure Indices (2025)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
@ EREEAEFHMET 66 (5) 207-239 HABREZFOESE (20244FF)
® 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
S S A — The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
)E%EHH %@”R%(g OSHA Occupational Chemical Database
6. |FHWEZRIRERESE D https://www.osha.gov/chemicaldata

LE1—3ZERDUA b

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

@
® CDC - NIOSH Pocket Guide to Chemical Hazards
®
@

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

HRREHH 2026/10/26

ME%

BAEFAIL | CASRN \ 7719-09-7

FHHREDES

m Az E:3

o> &1 S W A

R
fB0IRR

NEREREEAEE (BT )

WISEEEESEE @ 0.2 (BEAI:ppm ) OXFE

AR H0 5w X
.

1) Kinkead ER; Einhaus RL: Acute toxicity of thionyl chloride. Report from
University of California, Irvine, CA to Aerospace Medical Research
Laboratory Wright-Patterson Air Force Base, OH. NTIS Pub No AD-A148-
952. US National Technical Information Service, Springfield, VA (1984).

2) Pauluhn, J. 1987. Study for acute inhalation toxicity in rats in
accordance with OECD Guideline No. 403 (Exposure: 1 x 1 Hour). Bayer
AG Report No: 15403. Leverkusen, Germany: Bayer AG.

3) ACUTE EXPOSURE GUIDELINE LEVELS (AEGLs) FOR THIONYL
CHLORIDE 7719-09-7 INTERIM: 05/2008.

4) Stevens B, Koenig JQ, Rebolledo V, Hanley QS, Covert DS. Respiratory
effects from the inhalation of hydrogen chloride in young adult
asthmatics. J Occup Med. 1992 Sep;34(9):923-9.

5) Linn WS, Venet TG, Shamoo DA, Valencia LM, Anzar UT, Spier CE,
Hackney JD. Respiratory effects of sulfur dioxide in heavily exercising
asthmatics. A dose-response study. Am Rev Respir Dis. 1983
Mar;127(3):278-83.

6) Linn WS, Avol EL, Peng RC, Shamoo DA, Hackney JD. Replicated dose-
response study of sulfur dioxide effects in normal, atopic, and asthmatic
volunteers. Am Rev Respir Dis. 1987 Nov;136(5):1127-34.

7) Roger L], Kehrl HR, Hazucha M, Horstman DH. Bronchoconstriction in
asthmatics exposed to sulfur dioxide during repeated exercise. J Appl
Physiol (1985). 1985 Sep;59(3):784-91.

8) Bedi JF, Horvath SM, Folinsbee LJ. Human exposure to sulfur dioxide
and ozone in a high temperature-humidity environment. Am Ind Hyg
Assoc J. 1982 Jan;43(1):26-30.

F344 SyM#EREE 5 ILIOB(EFACILE 1 BRI (FKEUREER T, IS EFADI
ZRRSERVEIBRILN . Fro/N\-HTO3Y MIFLROKD TEEFTR(COHEUEL
1),

Wistar Sy NEHEREF SITC 0. 71, 407, 769. 2,121, 3,441ppm DIE{LFAZ
JUC 1 BEREIGESE - SEPFCEUAER. 2,121 (FCEEETIE 80%1), 3 ,A441ppm (FKE
BEHI2TOIMNTET- LIz, 71ppm BUE (SRR T I e 6 (C SR BB DA LI
IREIEE (71ppm TEERE. 407ppm TEHERE) HERHSNI, 769ppm LU EFK
B CEIRISHLUERE (rhinarium : EFLOBFEICSHZIENIZREERD) DIFESEME
ZAEHERERENTZ, 769ppm (FEEBF CIROSNILEKIVIREE, IRFEHS LU
2,121ppm (FEERFCRANIEE OMFIREEE, MIRAEIA . AIRERIBAEIROPT R (&
1S 5% OBRIIRIPNICEEIEL B ST, B8, TRIERE T IORED R SE/ A
EMRFH(CIENNERZRUEZ 2,3),

18 Bh'5 25 BOMBE BETHELM 5 BB 5 LEMRIC, \-TITA A%
ZFMSE. 0.0.8. 1.8ppm DIEALKIRIC 45 91 (15 DO YRILEIT, 15
DEOARER. ZUTHEVES)) (EELU TFIRMERENDR EZ MU S>4 AI0RA -/
—BRDIER . EEENDB R E(LRHSNRNOE 4),

19 HH5 31 RECOMBEENRT>T(7 23 AIC0. 0.2, 0.4, 0.6 ppm D_EL
{LFRE (SO2) %. 5 DEOINIA—ACEDHUVEEBIBLUZDEOEIBFIIRE
(RETLAFEI ST, AR ESLURE2) ORRICRICEKELEIOZA /(-
SRERDFSE. 0.4ppm LUEEGERICAV TS RINSEIER (sRaw)DIENB LY
FEV1. FEV2. VO2maxss, VOmax so, VOmax 75 & FhFERIFIICERICR
BHENTE. TNBOEECEBET BRI 1 BIAICHALR., 0.2ppm (BRI T,
ERZALERDSNEN N, 5).
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BEE 24 %, 7hE-FE (GFRE) 21 & BE /BHLMEESE 16 &. HL
UhEE /SEEOHEEE (EHLAHD) 24 £%Z3I5RIC. 0. 0.2, 0.4, 0.6 ppm
M SO I(C 1 ARIMEMET 60 73 (10 DREIOIILIA-FCLZEE) 3 E%2E5D) (FEL
THBFNEL (RBTLVAFEI ST~ PR EH LURMEE) ZiHELES>4S A
JORA-N—HERDIER . BEESLPKRIBFO7 N -FE(E. NSO SOLRETIE
(FEALRIERTREIIN I, ZADIHEFBET(E 0.6 ppm (FEERF CTEAL sRaw 15
MBLY FEV1 R T 2RI 6),

BEDHESLUAIIUINTIT2:8E 4 2E I 2E5VEMRI> 717 28 BaHRE
U. 0. 0.25. 0.5, 1.0ppm D SO, (C 75 73fE (10 DFEDFIZED Sy RIILEEND
3 EIEMESD) (KEUSILIOZA -/ —RERDFER. 0.5ppm U E(FKERET
(& sRaw OBEEMENHERHESNIE 7).

AV E A ERENE hORTHRE LR FIHERIERICH I 2R B EEDEE &R
59 30, EERAEVIEBUES M 8 &(C 35°C (FEFMHERE 85%) OEMAFTTO.
S0,0.4ppm. AY> (03) 0.4ppm. SO20.4ppm+030.4ppm I 2 BFRE(EEE

(1RERE (L 30 93CEIC 15 DEIDERCESR)) LT, (IKEH. (KEFHLINEER
(CAHEEEARE R RIEUIE 54 L0 A — /N —RERDIER. SO, (FERBFDIXER S UM
BEARE (I IREE LEU TEIERDHBINAANOTE, SO2 + O3(I<FERF TERER SN LAtHLEED
ZAbld. Os(dERCEURELZRBRL THD, AT TlE SO20ENFIECRHET S
HFEDRFERHSNBN DI 8).

BLESD, ERORRICHIF PR TUEIRTTZ IR FRE 2L Ul NOAEL % 0.25ppm
EHIBIL. 0.2ppm ZIEISRTEEEEMBLL TURET 3.

ZOHEEH

> S S W

OLE1—- X (CHIT D+ — X DERISEMRD . BURRERZECHVWTKIRCE
B0, EBMEEFORSTIRUCENMOIRABENNE TH DI

OLE1—XERREICHIT 2+ — X DIFEES FUA RN REZENR R, SEOIVR
#\'Eé I\E%“E(CB%—EUGE_DD@B’Zﬁkéﬁ’ﬁb“%\%"@@%k&) )

WES0))

ZOMOIX

IREREEEOEHCEI MR EFAINOBEBEOEERFHRE, ErTREERED
ABARAESIERE . B C(LE BRSO R DH THOI. BE. BIEFAZIVFIKERIEU
TIR(EKER 2 BIVEZBMENRE 1 BIVEFREL. INSEHCRIEIMEMIETH S SRR 2
OEEIESHER TORFRRE R, (IKEERCRICURLKES LU —BMERE(CL
DBDEBEZBNBIE. LOAEL7 1ppm (CEDKEHAEIMYIE ORSE (I FERFYEL
DEEVNZENS, I EF AN DOERIER TR RURIL KRB LU B EREOEE LS
RER(ARFT I BTN ZHEHIRRUTZ,
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BlHE 2-1

HREEHN FHHAE)

1. {EFMER BIEFAZIN
2. |CASES 7719-09-7
3. |BnES SHET2EEMRBIBIRSE20312
= 20065E
BEMIEE )
(ERL18EE)
SEEY (BO) X433
SEEE (BR) DEETERL
SHSY (RA : HR) DEIRI
SEEE (RA : &ER) X532
SEEE (RA : #EE. ZXN) DEETERL
REEEM /R X51A-1C
4. |GHSH%E BRICXT 9 2EERMEE 14/ BRRIEIE X431
IR AR R AE I DFTERN
BRI DFETER)
BRI DEETERL
FEHAME DFETER
HIEST DEETERL
SEENNEES T (EEIREEE) X531 (IFIR2ER)
FEENESES G (RIEFEE) DEETERN
RANVEEN DFETER
@) ACGIH TLV-TWA - 3 —
TLV-STEL 0.2 ppm (1 mg/m®) TLV-Ceiling (2010)
® BAEXE HSRE -
BEFE BATEEE |-
MAK -
DFG
© Peak lim -
\ P = -
5 B S (ICEERFEOE @ osha  TWA
BO~QEFEZE) STEL -
TWA -
NIOSH
& STEL REL-C 1 ppm (5 mg/m3)
® UKweL WA - -
STEL 1 ppm. 4.9 mg/m
@ EUIOEL WA .
STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological
Exposure Indices (2025)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q@ EEEEFHMET 66 (5) 207-239 HBEEZOEIE (2024FF)
® List of MAK and BAT Values 2024
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/1ss2/Doc002/mbwl_2024_eng.pdf
e —A g _ The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
@%EMY?—’%@”RE(L @ OSHA Occupational Chemical Database
6. ﬁﬁmf;’ﬁﬂ’a%&%ﬁé%@ https://www.osha.gov/chemicaldata

LEI1—3ZRRDUA b

® 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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FIRAER B SR i

HFZRE®EA  2026/9/11 —10/26

ME%

LTS EZA | CASRN | 12125-02-9

FHHREOES

mAE OF

mERE
fE0iRR

NEREEREEE 70 (841 : mg/m> )

ERMREREEE . (BT - ) OXFHE

R HLER
=

1) BASF AG: Abt. Toxikologie, unveroeffentlichte Untersuchungen,
(XVIII/29), 05.04.(1968) . Cited in OECD-SIDS.

2) Arnold LL, Christenson WR, Cano M, St John MK, Wahle BS, Cohen SM.
Tributyl phosphate effects on urine and bladder epithelium in male
Sprague-Dawley rats. Fundam Appl Toxicol. 1997 Dec;40(2):247-55.

3) Lina BA, Kuijpers MH. Toxicity and carcinogenicity of acidogenic or
alkalogenic diets in rats; effects of feeding NH4Cl, KHCO3 or KCI. Food
Chem Toxicol. 2004 Jan;42(1):135-53.

o> S S M A

X B

Y+ (REFEARER) (C50 mg DIE(ET7EZDLEMARTRIBURSER, 10 9. 1 6
4. 24 BFfEICRIR. JFIE. AREEIHSNIN. 8 BRI EEZTR I CLi[El
'url) .

NI FIVZAR(C LB EE M =T BBROROEE M b BECUIRERDO M BBEEE LT,
SD Swh&Ef 10 ITIC 12,300ppm (684 mg/kg bw/day) DIE(L7>EZILDH%
10 BRGREEIRSUER. 187 TV S SEHIIBERE(LERH NN 2)

Wistar 5w Mtf#E=EE 10 ILIC0. 2.1. 4% (#f : 0. 1,594, 3,050. Itf : 0.

1,798. 3,697 mg/kg bw/day) DIE{L7>E=D L% 13 BREEEEEIRSUIER. BRK
IRBES LUFE T ZKIC(IRERY) B S (C LD E(LFRDENBHO, 2.1% L E1R5EED
B LU 4% 3% SEFOLHECH VW TERRMAEIBINNHINEDSN. 2.1% U HIKS5E0MHS
U 4%IK 5B O ICH W\ TB iEiEx EE0ENNMERNRHEINT, £z, 4%I%SEEOIHT
(FRIBERIRFOIEANEREIENILES)

Wistar 5w MR8 15PC(C0. 1, 2.1% (&£ : 0.482.1,017. It : 0. 610.
1,370 mg/kg bw/day) OIE{L7>E=VL% 18 YARIEEEIRSUIIER. BRRIARED
JUTETEERI(C(IMRERY) B S (C LR E(IRH NN 3)

Wistar 5w Mtff#&EE S50 ILiC0. 1, 2.1% (& : 0. 455, 1,006, It : 0. 551,
1204 mg/kg bw/day) OIE{L7>EZDL% 30 vHREIOREBIRSEUCRENAMRERT
(F. 1% IR SEOMH LU 2.1%IK 5B OMOFE (XS HMZEL TERICKETH
2z 1% IS OIES LU 2.1%3% S50l TRIBHRIAFOIEANEREIUE,
BB, IK5(CLZBBEOEINEERDSNRBNE3)

BLELD., EEROENRNS. AEEIHDIH RURIBERIRFOIE R ZER R EL U
1% (455 mg/kg bw/day) % LOAEL LKL, REERIFEEEZELZ 70 mg/m®
Z\BREEEEELU TRED 2.

TDIEH

o) 86 S K

OLE1-XBECHIIBF—mX DERIGEFHN, BURMZREZECEVWTKIRCER
D, B\EMEFORET CERU CBIOSEGEENM M E THEID

OLE1-XERECHE I 2+ — X DEEES FUA - BRI RREENERD, SEIDOIY RS
> NEIE(CFRU TENOX BB E TH ST

Ozof ( )

ZOAMOIAX> b

f%BEAD OEL TREMIHEFZRIBIECHI N DR RICE I GERIBOREENHDN 5
[EDIRET T (HIEIFREIREREECE I IERBIRMNETERM oL LD, EREIRE

HEEEDREZRIXO, B8, IR, [IBEAORBIECOVWTEBNMBETHD.
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BlHE 2-1

HREEHN FHHAE)

1. {EFMER BT TV A
2. |CASES 12125-02-9
3. |BoES SHET2EEMRBIBIRSE20304
HEHIES ZOQGfEFE 2099¢f§
(ERL18EE) (CERR215E)
SEEY (BO) X454 X534
SEEE (BR) DEETERV HTERN
SHSY (RA : HR) WAEPOEOYS FENIERSH
SEEE (RA : &ER) DEETERL DFETERL
SEEE (RA : #EE. ZXN) DEETERL DEETERL
REEEM /R X433 X534t
4. |GHS 548 ARICXI 2 EEERIBE 1,/ ARRIZE X4532A-2B X432B
' = IFIR 2SR ETE SYETER TR
RRIERAEE SEETERL X544
BRI X534+ X454t
FEHAME DEETERL DEETERL
EhEs X432 DETERV
SEENNESES T (EEIREEE) X953 (REFEE) | K92 (#ER)
SEENESRSE (RERE) X1 (2538%) | X991 (2588H%)
SBRAAVEEE DEETERL DEETERL
. 3
@ ACGIH TLV-TWA 10 mg/m3 (1976)
TLV-STEL 20 mg/m” (1976)
® HAEZ HERE -
BEFE BATSEE |-
MAK -
DFG
© Peak lim -
v A= =1 E _
5 BRI ERFMEDOH @ s VA
BO~QEBEZE) STEL -
3
® NIOSH TWA 10 mg/m3
STEL 20 mg/m
3
® UK WEL TWA 10 mg/m3
STEL 20 mg/m
@ EUIoEL WA -
STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological
Exposure Indices (2025)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
@ FEEFGEFMES 66 (5) 207-239 HBREEZDENS (2024FE)
® 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
ozau _ The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
)ﬁ%ﬂmf{#@uy%(; @ OSHA Occupational Chemical Database
6. ﬁﬁm?t’ﬁﬂ’ﬂ%%ﬁﬁ%@ https://www.osha.gov/chemicaldata
bEl_jzfﬁj((DUXh ® 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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FIRAER B SR

FHrR=HEMEE : 2026/6/22—10/26

=E2

1-2-XPF3-1-AFIIIF3)-2-T0)0) -

o CASRN 20324-32-7

FHHTREOES

nAE L=

mEE
BoRE

J\BSREEEEE @ 30 (EfI: ppm )

EREIREREAEE (B - ) OXRFHE

R HLER

1) ROWE VK, McCOLLISTER DD, SPENCER HC, OYEN F,
HOLLINGSWORTH RL, DRILL VA. Toxicology of mono-, di-, and tri-
propylene glycol methyl ethers. AMA Arch Ind Hyg Occup Med. 1954
Jun;9(6):509-25.

2) Landry TD, Yano BL. Dipropylene glycol monomethyl ether: a 13-
week inhalation toxicity study in rats and rabbits. Fundam Appl Toxicol.
1984 Aug;4(4):612-7.

o> S S M A

X b

Sy MR EE 20 T, BILEY MEREREE S UL, DU FIfI#REE 2 L, YU MHREE
10T (WFNERHAREA) (C0. 400ppm (SAUER 300ppm) OSTOEL>HU]
—LXFII-F) (DPGME) %1 H 7 15/, 58 5 H. 6~8 s BRIRAFE (5y
k: 200 BRIT 140 EIF<E. TILEYS : 186 BRIT 130 EEKE. w9+ : 221 H
RIT 156 EIE<E. Y)L : 221 BRIT 156 EIEEE) UKR. SyhT>IF<ERS
BECAR (SR E ORMEMERNZROHSNTZ EILTYN, D8F KUYV T, FFEICR
IR (MREOERYERUA/NOZR) RSN, Sy NRUHEE
EyNCEZRENBIOR L)

F344 v Ni#ESEE 10 BARUVZ1—-S -5 RROA NS FItfEEREE 7 UT(C 0.

15. 50, 200ppm ® DPGME (#iE 99.2%. 1-(2-XhF3-1-XFILI R E3)-2-70
JX—IEEE 84.5%) % 1 0 6 85/, 58 5 B, 13 BRIRAEEUHER, —i
R, A&, MRRVIMNRECEZIRE. RIEE (SvhO#H) | fdzsE=TUNC
PIBR R IR IR ICH L T, VI NOBOR TOEE TR EFZRHANAN
=2) .

BUE&D, EMEERODIERNS, HESENRHSNEN 200 ppm % NOAEL &
HIBFL . A~ EE%%;&%%%FELK 30 ppm Z/\EREEEELUTIRET .

ZOEE

o> 86 S X

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

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

Ozof ( )

ZOAMOIAX> b

1-(2-AMF-1-AFIIIM2)-2-TO/N - LOBEB OB EHIERIIEBSNREHD
IZo

—A. 270EL>HUI-AFIVI-FIL (DPGME. CASRN : 34590-94-8) (&K
MEBZEL 4 DOEREARDEESTHDX 1. Fe. Xk 2 [CBVLWTERSINZIESY)
BTHd DPGME (CIEAMEN 84.5% = FNBEELEHINTUNDIENS, AMPEICDL
TIEZA 2 DFRERFERNSHIRF I DT LU,
% 1 : OECD SIDS, DIPROPYLENE GLYCOL METHYL ETHER. SIDS Initial
Assessment Report for 12th SIAM (Paris, France, 27-29 June 2001)

36



A 2-1

REESX WHRE)

1. [E¥E& 1-(2-XMF2-1-XFI I hF2)-2-T0/8) =)
2. |CASEHES 20324-32-7
3. | BSES SELSEEMRBIRIRE20218802
= 20226EE
BEMIEE
SHIAER)
SMSsT (BO) XATZH LR
SN (BR) XACEZHELRB
. XDEZELBY (D%E
%\l = ) :
S (RA @ HR) 500
=S (RA  &R) DIETERL
SIS (RA :HEE, ZXK) DEETER
RRISIEEE /R XMTZH LR
4. |GHSH %8 BRICX I B EEERIBG 1/ ARRIBS X432B
IO 2R R EIE DIETERL
ISR EIE DETERL
LBl RIR XMTZH LR
FENAME DETERL
£IEst DEETER
= o= : = X533 (KERIRIE. R
HERNESRSE (HEREE) .
HEENERSE (RIEFEE) XHICEZELBN
RANVEEY SFETERL
® ACGIH TLV-TWA 50 ppm (2021)
TLV-STEL -
® HAEZX HEEE -
BEFE BAHSEE -
MAK 50 mL/m3, 300 mg/m3 (1986)
©) DFG
Peak lim I (1) (2000)
5 HZE (I ERFENE @ Gepn O 100 ppm (600 mg/m3)
|B(@O~QRE5E) STEL
3
©®  NiGSH TWA 100 ppm (600 mg/m3)
STEL 150 ppm (900 mg/m3)
3
® UK WEL TWA 50 ppm . 308 mg/m
STEL -
3
@  EUIOEL TWA 50 ppm . 308 mg/m
STEL -
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological
Exposure Indices (2025)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
@ FEEFEEFMET 66 (5) 207-239 HBEREZDENIE (2024FE)
@ 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
oA e _ The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
Jﬁ%ﬁﬂﬂ #CDHY$(L @ OSHA Occupational Chemical Database
6. JEHL\T:{/_\\H’\W&F;@%OD https://www.osha.gov/chemicaldata

LE1—X@RDUZ b

® 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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FIRAER B SR

FHrR=HEMEE : 2026/6/22—10/26

=E2

1-(2-XRF2-2-AFI I F3)-2-T0)0) -

o CASRN 13429-07-7

FHHTREOES

nAE L=

mEE
BoRE

J\BSRTEEEEME @ 30 (BEfiZ: ppm )

EREIREREAEE (B - ) OXRFHE

R HLER
.

1) ROWE VK, McCOLLISTER DD, SPENCER HC, OYEN F,
HOLLINGSWORTH RL, DRILL VA. Toxicology of mono-, di-, and tri-
propylene glycol methyl ethers. AMA Arch Ind Hyg Occup Med. 1954
Jun;9(6):509-25.

o> §& S M A

X b

Sy MifREREE 20 [T, BILEY MEREREE 8 IT, DU UEREREE 2 1T, Y)VIfEESEY
1L (WINERFAER) (CO. 400ppm (ERUERT 300ppm) O>TOEL >4V
—IWXFIVI-FIV& 1 B 7 5. 38 5 H. 6~8 7ARBRAEKE (5vbh : 200 B
T 140 [E(FEE. BILEYDL : 186 HREAT 130 [EI(FKE. DY+ : 221 HET 156 [
CEE. HL 1 221 HEIT 156 [EI(IKEE) UIAER. v TS EHIEEER (T8E
OMEMERN RSN, T 'Y S, DY F RUYIL TEIATECRIBE#FZEL

(MfREOFERME R UKNDZERE) HRDSNIEN. Sy NRUHEEILEY NTIEIBIEREN
Bhrz1)

BLELD, EMDEERDFERNS. FFFEZEDRFRFZED LOAEL % 300ppm EHIMTL.

AEEGRERERUL 30ppm ZN\RAEEEEBLUURRTS.

> §6 S X

ZOEE

OLE1-XBE(CHEI2F—smXOERIGEFRN. BURNRREZECHVWTKIRIC
F0, #E IEE%OJ@J(J”UCLDD@YWBHED‘M\ET@ZDDV)

OLE1—EREICHEIT 2 —mXDIEKES A - BRI EREZENERD, SEIOIVR
N> NEEICERU CEIMNDOX RFAEN N E ThdIesd

Ozof ( )

ZOMOIX

1-(2-APF2-2-AFILIMFD)-2-TO0N) - ILOBEBEOBEEHIBEHRIESNAN
IZo
—7. >TOEL>HYI-ILAFIVI—FIL (DPGME, CASRN : 34590-94-8) (¥&
MEZZC 4 DOEIEARDESYITHD. KPEIOVWTIEMEKESYITHS DPGME
(C 40~50%EFNBAZTHERSN TV IEERFHINTVSDX 1,2 TENS. COIBIRZE
([CBHUR.
%1 : OECD SIDS, DIPROPYLENE GLYCOL METHYL ETHER. SIDS Initial
Assessment Report for 12th SIAM (Paris, France, 27-29 June 2001)
2 BBOHATAYAN_EFILSDS_1- (2-XRFS-2-XFIIRFY) -2-T0)0-)
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A 2-1

REESX WHRE)

1. [E¥E& 1-(2-XF2-2-XF )T hE2)-2-T0/0) =)
2. |CASES 13429-07-7
3. [BBES SELZEEERAIRIRE202189
= 20065 E 20224 F
BEMIEE .
(FRi18EE) SH4EE)
SMSsT (BO) X535+ XATZH LR
SN (BR) X534+ XHICEZAELBN
SMSE (RA HR) DERII RIS XD (EZELBV
BN (RA : &R) BTER BTERU
SESE (RA : EE, ZXK) DEATERL DEATERL
RISREE /R4 X549 XACEZHELRB
4. |GHS 92 BRICXT I 2 EERIBE 1/ ARRIEL4E X432B XCEZHLRN
: > IR 2SRRI SEATERL SEATERL
R4 DFATERL DEATERL
AR IR DETERL DETELRL
FEHAME DEATERL DEATERL
BTk DETERL DETERL
= — X533 (VBRI x| X3 (KUBRIBIE. R
T gﬂ‘ == %EE
BEENESESE (HORE) . .
HEENESRSE (RIEFE) X535+ DIETERL
RAAVEEM DEETER DEATER
o ACGIH TLV-TWA 50 ppm (2021)
TLV-STEL -
HAEX IFa=RE -
@ fa e ash AN\ = —.
BEFE BAHSEE -
3 3
) DFG MAK . 50 mL/m3, 300 mg/m3 (1986)
Peak lim I (1) (2000)
5 B2 SERFIEDE @ oEun  TOA 100 ppm (600 mg/m3)
|EB(@O~0REE) STEL
3
® NIOSH TWA 100 ppm (600 mg/m3)
STEL 150 ppm (900 mg/m3)
3
® UK WEL TWA 50 ppm . 308 mg/m
STEL -
3
@  EUIOEL TWA 50 ppm . 308 mg/m
STEL -
@® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological
Exposure Indices (2025)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
@ FEEFEFMES 66 (5) 207-239 HBEEZOEIE (20245FF)
@ 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
oAt pere _ The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
REREFDUNEIC @ OSHA Occupational Chemical Database
6. mb\tﬁw%rgj%@ https://www.osha.gov/chemicaldata
» . ® CDC - NIOSH Pocket Guide to Chemical Hazards
— |
btl Xrﬁk@ U2 I\ 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

39



FIRAER B SR

HrixRS®&MEE 1 2026/9/11—10/26

=E2

IAFININFSSSY CASRN | 14857-34-2

FHHREOES

m Az E:2

B
TS

J\BREEEAEE @ 20 (BEfI: ppm )

ERMREREE . (BEAi - ) OXFHE

R IR
.

1) U.S. National Aeronautics and Space Administration: Summary Report:
Thirteen-Week Inhalation Toxicity Study in Rats. In: Toxicity Studies of
Dimethylethoxysilane (DMES), the Waterproofing Agent for the Osbiter
Thermal Protection System. NASA. Lyndon B. Johnson Space Center,
Houston, TX (August 1992).

o> 86 S K A

X b

F344 v N rERE¥ 10 ITIC 0. 40. 160, 600. 2,000ppm OTAFI I S5>%
1 B 6 B5fd. 38 5 B, 13 BRERAFEUER, 160ppm MU T (EKERFCIREIRS
(CLBFZEERBNBN O, 600ppm (FLEERF TS, 5T 66 EIDEEDSS 7 BICHNT,
BEEOMPMRIAES LVEENME T 6 BFEIDEKEORED 1~2 BFfE ORI CERERIN.
ESY N TREEOAREBIMIFIN SN, 2,000ppm (FEERFT(JMELE TREIBNNHDE
HBIUEBERIFFOHER. FHESSUMROBN ESE T 2585, HTEIRREOENESE
T RBTFEBOET . BT ElResuRn TERBRBPLERNRHASNEL)

BAE &0, M BR L DA EIENNINE R U AR R AEIAZ B SR s E L LIz NOAEL %
160ppm LHIERL ., AMERFEFZZRBU 20ppm 2/ \FEIREEEEL L TUHRET
Do

ZOEE

> 86 S X

OLE1-XEICHEF 2+ — X DERICEMRN, EURIBREZE(CEVWTKIRCER
D, B\EMEFORET CERU CBIOSEGEENM M E THEID

OLE1-XERRICHF D+ —mXDEEES FUA R RRFEZENR D, SEIDOI> RRA
> MRTEICERU CENMOX BN E TH BT

Ozof ( )

ZOMDOIX

fEHERID OEL TIFEMIHFBRIEIECHII DR RICE D IERMEDIREIEN DD 5
[R5 TITIFRIRE R EE(CE T S EEBIRNMUNETEIN O ELD, JERFHIRE
HEEEDREZRIXOR,
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BlHE 2-1

HREEHN FHHAE)

1. fEZE& SAFIIDFS ST
2. |CASES 14857-34-2
3. |BnES SETEEERAFIRE201012
== 20065E
BEMIEE N
(FRk18FE)
SMEE (B0O) DFETER)
SEEE (BR) DEETERL
SUESE (RA @ HR) DEIRI
ST (RA  &ZR) DEETERL
SEEE (RA : #EE. ZXN) DEETER)
REEEM /R X532
AR(CX I BEEREE T,/ ARRIEE X3+
s
| ElERAR IPIRE R TR
BRI DFETER)
BRI DEETERL
FENANE DFETER
HIEST X432
i e - X533 (REMER. &
SRR RE
SEENNESES T (EEIREEE) ERIE)
FEENESESE (RIEFE) X5344
RANVEEE DFETER)
- 3
©®  ACGIH TLV-TWA 0.5 ppm (2.1 mg/m3) (1996)
TLV-STEL 1.5 ppm (6.4 mg/m>) (1996)
® BAEXE HSRE -
BEFR BAHSEE |-
MAK -
DFG
© Peak lim -
b P = -
5 B S (ICERFEDE @ osha WA
BO~QEFEZE) 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 (2025)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
@ EEEEFHMET 66 (5) 207-239 HBEEZOEIE (2024FF)
® 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
S SAL A - The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
)E%DHH %@”R%(g OSHA Occupational Chemical Database
6. ﬁﬁuti}ﬂ’ﬂ’f‘;‘%ﬁé#@ https://www.osha.gov/chemicaldata

LE1—3ZERDUA b

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

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

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

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

HrxR=HEMEE  2026/9/11—10/26

=E2

3,3,4,4,5,5,6,6,6-/3J)A0-1-~"Ft> CASRN | 19430-93-4

FHREOES

B AR L=

mERE
fE0iRR

NEFEEEEZE @ 100 (BfI: ppm )

ERMREREEE . (BEA17 - ) OXFE

R HLER
=

1) Unnamed study report (1981) , cited in UK Environment Agency, Chief
Scientist’s Group report , Environmental risk evaluation report:
3,3,4,4,5,5,6,6,6-Nonafluorohexene [Perfluorobutylethylene; PFBE],
(CAS no. 19430-93-4).

2) Unnamed study report (2001) , cited in UK Environment Agency, Chief
Scientist’s Group report , Environmental risk evaluation report:
3,3,4,4,5,5,6,6,6-Nonafluorohexene [Perfluorobutylethylene; PFBE],
(CAS no. 19430-93-4).

o> & S W A

Crl:CD Sy M2 10 IT(C 0. 500, 5,000, 50,000ppm (STRME ff : 541,
4,750, 46,300 ppm. It : 473, 5,140. 46,800ppm) O 3,3,4,4,5,5,6,6,6-/37
VAD-1-~Ft> (PFBE, #iE 99%)%&S% 1 B 6 K5, 38 5 AT 2 BRIEEURES
. WTho(IKEROIHEIER R UEERDORRATRICIMEEIEEZERASNT.
ARBIENNCEREFBHINAH M, MRS - MBRACEIIRE T, 5,000ppm B_EEK
TEFIOME(CHVWTHBREI OB R REINNEEHS5N. 50,000ppm (FKEEFDIE TE IV EYID
FREHEEMENMERDHFSNH. CNSOZE{LEER 14 HRETOIELR. (F<FEHE
RIFE THFIC(E. 50,000 ppm (F<EBFDLH T M/ \WRE DB BRI IV EY) DFRHE
stENMHSNI. FRIBFHIRA T, (F<E(CEET 2R SUREFENZ3ERH5
Nz, (FERARIFR TIFC 50,000ppm (FCEEFOMH (IER TS LU DIEERREE
[CHBVTHATER UB OB EENERRMEINMERREINE 1)

Wistar Sv Nil#& 2% 5 IT(C 0. 400. 2,000, 10,000ppm (SEME : 401,

2,069. 9,879ppm) @ PFBE &% 1 H 6 b5, 28 ARISRLIRA (KEUEER, F
RESZSHTHHEFENICEERZ(LEERDHESNQN oA, 10,000ppm (FLERHCH T
(SRR (TR MD SR MUMRIBEBZEN N EREN. D55, HRERY)E RO
REUT, FTI<ERMRBRIRAmRRMEkDER (1/5 6l) | MEEEEP TEMMIREIR~ZE
EORIR T RAEMASRE (i - 1/ 560, 1t : 2/561) . Iff (4/56)) TERMRZE
MR ZER EASRDE NIz, Flo. REOHE TR MO RTSRF VB RO I #S
1. CNEAFRICHI 29> ) W BESROENDISETHZEEZSNE2).,

BUE&D., EWIEBROFENS. FFRADS Z%ERFE/2E Uiz NOAEL % 2,000ppm &
ML, AMEFREREEZERE LU 100ppm Z/\BFEEEEEL U THRRET S,

> S S W

ZOHEE

OLE1-XkECHF 2+ — X DERICEMRN EURBREZE(CEVWTKIRCER
D, B\EMEFORET CERU CBIOSEGEENM M E THEID

OLE1—XBRREICHF D+ — X DELEES FUA R R RFZENRRD, SEIDI> RRA
> NETE(CFRU CENOX BB E TH A2

Ozof ( )

TOMBOIX> b

42



BlHE 2-1

HREEHN FHHAE)

1. [{EZ4ER 3,3,4,4,5,5,6,6,6- ) J)LA0-1-~Ft2>
2. |CASES 19430-93-4
3. |BnES SHETEEEMRABIRSE201514
=3 20155 E
BEMIEE .
(CEp275E)
SEEY (BO) X3+
SEEE (BR) DEETERL
SUESE (RA @ HR) DEIRI
SEEE (RA : &ER) DEETERL
SEEE (RA : #EE. ZXN) DEETERL
REEEM /R DEETERL
4. |GHSH%E BRICXT 9 2EERMEE 14/ BRRIEIE X4328
IR AR R AE I DFTERN
BRI DFETER)
BRI DEETERL
FEHAME DFETER
HIEST DEETERL
SEENNEES T (EEIREEE) DEETERL
FEENESES G (RIEFEE) DEETERN
RANVEEN DFETER
_ 3
@ ACGIH TLV-TWA 100 ppm (1007 mg/m®) (2004)
TLV-STEL -
o BAEX HamE -
BEYR BATDRE |-
MAK -
® DFG
Peak lim -
(LR BED TWA -
5 HSE F<ERFEOH @ OSHA
BO~QEFEZE) 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 (2025)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
@ EEEEFHMET 66 (5) 207-239 HBEEZOEIE (2024FF)
® 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
= pere _ The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
[RERXEFDYNE(C - -
s @ OSHA Occupational Chemical Database
6. Hibﬁﬁﬂ’\]%%ﬁé#d) https://www.osha.gov/chemicaldata
l/t“_—L—Yﬁx@UX |\ ® 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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FIRAER B SR

HrixRS®&MEE 1 2026/8/17—10/26

ME%

5-XF)-1,2,4-N7V0 [3,4-b] ROYFFY-)

(R4 - NJSH5Y =)L) CASRN | 41814-78-2

FHREOES

B AR L=

RmER
fE0iRR

N\ESRTEEEEE 5 (B : mg/m> )

ERMREREEE . (BEAi7 - ) OXFHME

RHLGH
=

1) EmTEEER  BEMEE NI35Y-)L (2014)

o> 96 S X A

X b

Wistar v N8 15 PT(C 0. 100, 275. 620. 1,600ppm (i : 0. 4.2.
12.4.27.9. 80.0. Itf : 0. 5.8. 14.7. 40.6. 125 mg/kg bw/day) ONJSH5Y
=)V 1 EREREEIRS USSR, 1,600ppm R SEEOME I TAREIENINFIH, 620
ppm L IS S B O C/NER O HRRBAE A QSRS NI 1),

Wistar v N#HEREF 40 It (XTEREF(SIHEMES 60 L) (C 0. 100, 275. 620
ppm (& : 0.4.0.11.3, 25.8. It : 0. 5.5.17.2. 41.0 mg/kg bw/day) @
NS5V - % 2 FERPEEBIRSUIFER. 620 ppm &S EF O i TAREIEININH]
ENROONT, BE. 1HERY)E (CRDET PEBEFAELRHSNBIOE 1),

Wistar Sy M= EE 40 IT (X EREF(EMELES 60 L) (C 0. 100. 275, 620
ppm (% : 0.3.9.11.3, 25.6. I : 0. 5.2. 14.9, 39.5mg/kg bw/day) DK)
33V -\ % 2 ERFEEERSUREER. 620ppm & SEFO M TIAEIEHINEIHER
SH5N. HETERINARIET RO ESIENNRHSN. B, HERY) EREDIEE
FEEERHE NN 1),

ICR YDA ERBE 64 ILIC 0, 25, 75. 250, 1,000ppm (f# : 0. 2.59, 7.98.
24.9, 101, It# : 0. 2.20. 6.67. 21.8. 91 mg/kg bw/day) ORIV —)L% 2
FRIBEEIRSUIFER. 250ppm M LIRS EF 0l /N ERED AT HAZRERL L.
INERELDMENFES A B TATHEN R UMER EEIENNAERHSN. 1,000ppm %5
BXOl# AT R UMEXT EEIENNNERDSNI, BH. FERYIE(CRIET BB RA(E
FRHBNRMDIE 1),

E—J) AR EE 4 PTIC 0, 5. 15. 45 mg/kg bw/day DRNIZH5Y—)L% 52
BERATEIVRORSUER. WINORBFTHEREBIOINT], fARHEEEDE T (&
Bond, i, MRd{cF. MIBE#MFHNRURIEEICHIIZEEEERHEN
Bhofz. 45 mg/kg bw/day & 5EEOM TR UB OMEXT RUMBXIES., I TAHHE
X R UHE EEIEINNERSHSNE 1),

BLELD, EMpEHBROFERNS . AEIZIMHNG. FEESLURNIRESIENNZER

222 Uz NOAEL Z 275ppm (11.3 mg/kg bw/day) &H¥IETUL. AEEFREL
ExEEL 5 mg/m’ 2\BRIEEEEELUTURRET 3.

TDIEH

o) 86 S K

OLE1-XERE(CH I BF—mXDOERICEHRN . BIURNZRFZECSVWTKIEIC
120, ﬂﬁ%’lia"”@@J(J”b'CL}JDO)YﬁkuHED‘M\E'C&S%R&)

OLE1—XEREICHEIT 2+ —mXOEKES A - R RRZENERRD, SEIOIVR
N> RRTEICERU CENOXBRERENNE THDIsH

Ozoft ( )

ZTOMOIX b
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BlHE 2-1

HREEHN FHHAE)

1. {EFMER 5-3XF)-1,2,4-8N7Y0 [3,4-b] ROVFFY-IL (Bl : NZIFY-)L)
2. |CASES 41814-78-2
3. |BnES SETEEERAFIRE202079
— 20065
BEMIEE N
(ERL18EE)
SEEY (BO) X433
SEEE (BR) X534t
SUESE (RA @ HR) DEIRI
ST (RA  &ZR) DEETERL
SEEE (RA : #EE. ZXN) DEETER)
REEEM /R X534+
4. |GHSH%E BRICXT 9 2EERMEE 14/ BRRIEIE X534+
IR AR R AE I DEETERN
RRIERAEE X535t
BRI X535+
FEHAME X535t
HIEST DEETERL
SEENNEES T (EEIREEE) DFETER)
FEENESES G (RIEFEE) X532 (FFhE)
RANVEEE DFETER
@ ACGIH TLV-TWA -
TLV-STEL -
® BAEE IBEE 3 mg/m? (1990)
BEYR BAHDEE |-
MAK -
® DFG
Peak lim -
EJE¢ ED TWA -
5 HSE F<ERFEOH @ OSHA
BO~QEFEZE) 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 (2025)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
@ EHEEAEFHMES 66 (5) 207-239 HABREZFOESE (20244FF)
® 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
SEEAL — The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
)E%"mjz#@uy%h‘ @ OSHA Occupational Chemical Database
6. | FHWZZRIREBEZE D https://www.osha.gov/chemicaldata
» p ® CDC - NIOSH Pocket Guide to Chemical Hazards
— |
l/tl Yfﬁk@ JX l\ 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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