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1) van Haaften AB. Acute tetrabromoethane (acetylene tetrabromide)
intoxication in man. Am Ind Hyg Assoc J. 1969 May-Jun;30(3):251-6.

2) Morrow LA, Callender T, Lottenberg S, Buchsbaum MS, Hodgson MJ,
Robin N. PET and neurobehavioral evidence of tetrabromoethane
encephalopathy. J Neuropsychiatry Clin Neurosci. 1990 Fall;2(4):431-5.

3) HOLLINGSWORTH RL, ROWE VK, OYEN F. Toxicity of acetylene
tetrabromide determined on experimental animals. Am Ind Hyg Assoc J.
1963 Jan-Feb;24:28-35.

4) NTP Renal Toxicity Studies of Selected Halogenated Ethanes
Administered by Gavage to F344/N Rats. Toxic Rep Ser. 1996 Feb;45:1-C3.

5) Hirata-Koizumi M, Kusuoka O, Nishimura N, Wada H, Ogata H, Fukuda N,
Ito Y, Kamata E, Ema M, Hasegawa R. Susceptibility of hewborn rats to
hepatotoxicity of 1,3-dibromopropane and 1,1,2,2-tetrabromoethane,
compared with young rats. J Toxicol Sci. 2005 Feb;30(1):29-42.
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() FEEFEFMEE 64 (5) 253-285 (2022) FRBREZO®S (20224F)
(@ List of MAK and BAT Values 2022 https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/Iss2/Doc00
S A e - 2/mbwl_2022_eng.pdf
}E%"Hﬂ ﬁ@”y%(; The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6_ ﬁﬁb\,’:ﬁﬂ’\]ﬁ%ﬁﬂ%@ @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
) o (5) CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/
btl_ﬁﬁk@ux I\ ® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits https://www.hse.gov.uk/pubns/priced/eh40.pdf
(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in implementation of Council

Directive 98/24/EC on the protection of the health and safety of workers from the risks related to chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-
limit-values
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List of MAK and BAT Values 2022 https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/Iss2/Doc00 2/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418

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

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

OPP®

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) Porter, M.; Jasty, V.; Hartnagel, R. (1988) A Two-Generation
Reproduction Study in Rats with Sencor Technical (Metribuzin): Report No.
98295: MTD0080. Unpublished study prepared by Miles, Inc. 1025 p.

2) Christenson, W.; Wahle, B. (1993) Technical Grade Metribuzin (Sencor):
A Combined Chronic Toxicity/Oncogenicity Feeding Toxicity Study in the
Rat: Lab Project Number: 88-271-BM: 103970. Unpublished study
prepared by Miles Inc. 4593 p.

3) Thyssen, J. (1981) DIC 1468: (Sencor Active Ingredient): Subacute
Inhalation Studies with Rats:Report No. 9679. Unpublished study prepared
by Bayer AG, Institute of Toxicology. 126 p.

4) CLH report, Proposal for Harmonised Classification and Labelling, Based
on Regulation (EC) No 1272/2008 (CLP Regulation), Annex VI, Part 2,
Metribuzin (ISO).
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@ US Environmental Protection Agency (EPA), Office of Prevention,
Pesticides, and Toxic Substances. Reregistration eligibility decision (RED):
Metribuzin [archive document]. Washington (DC): US EPA; 1998. Report
No.: EPA738-R-97-006.
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List of MAK and BAT Values 2022 https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc00
2/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418

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

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

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

op@®

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in implementation of
Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-
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1) National Toxicology Program. NTP Toxicology and Carcinogenesis
Studies of p-Nitrobenzoic Acid (CAS No. 62-23-7) in F344/N Rats and
B6C3F1 Mice (Feed Studies). Natl Toxicol Program Tech Rep Ser. 1994
Dec;442:1-306.

2) Williams KD, Dunnick ], Horton J, Greenwell A, Eldridge SR, Elwell
M, Sills RC. P-Nitrobenzoic acid alpha2u nephropathy in 13-week
studies is not associated with renal carcinogenesis in 2-year feed
studies. Toxicol Pathol. 2001 Sep-Oct;29(5):507-13.

3) DuPont (1989) Two-week inhalation study with 4-nitrobenzoic acid
(PNBA) in rats. Haskell Laboratory for toxicology and industrial
medicine. Medical Research No. 8155-001, Haskell Laboratory Report
No. 78-89, 06 May 1989, Newark, DE: DuPont Haskell Global Centers
for Health and Environmental Sciences, unpublished. Cited in 4-
Nitrobenzoic acid, MAK Value Documentation.

4) DuPont (2012) 4-Nitrobenzoic acid. Document 8EHQ-1218731,
control number: 88120000274, 18 Jul 2012, Newark, DE: DuPont
Haskell Global Centers for Health and Environmental Sciences,
unpublished. Cited in 4-Nitrobenzoic acid, MAK Value Documentation.
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@® 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) FEREEFMES 65 (5) 268-300 (2023) HEEEZNEIS (2023FE)
(® List of MAK and BAT Values 2024
}?%% %'(Duy https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/Iss2/Doc002/mbwl_2024_eng.pdf
7N o The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
%(:ﬁﬁ L\E/LA\E"J @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
6. *%%Fﬁkko)l/t _ (5 CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/
x=F 1 ® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits https://www.hse.gov.uk/pubns/priced/eh40.pdf
SCRADUZ
(? 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) International Research and Development Corporation (IRDC),
1981a as cited in Organisation for Economic and Co-operative
Development (OECD). 2001. SIDS initial assessment pofile:
benzoates. Paris (FR):OECD.

2) WIL Research Laboratories, 2010 as cited in Johnson W, Bergfeld
WF, Belsito DV, Hill RA, Klaassen CD, Liebler DC, Marks ]G, Shank
RC, Slaga TJ, Snyder PW et al. 2017. Safety assessment of benzyl
alcohol,benzoic acid and its salts, and benzyl benzoate. Int J
Toxicol. 36(3_suppl):5s-30s.

3) The Personal Care Products Council (2010) A 4-week inhalation
toxicity study of aerosolized benzyl alcohol and benzoic acid in
Sprague-Dawley rats. Study number WIL-703002, The Personal
Care Products Council, Washington, D.C., USA, unpublished report,
as cited in A. Hartwig, DFG-MAK Value Documentation “Benzoic
acid and alkali benzoates, 2016.

mP AN

it CD Swh& 8% 10 [IL(Z 0. 25, 250, 1,200mg/m> DX BEE#UA )%
1 B 68/, 85 . 4 BRIRAFKELRECS. 25mg/m3 LI EDEET. /i
B ES LU BRHEDOIE N2 SOMOZ L OFERNEN LI (BFER
2-RISBEMRIFBZREINLHOR). 250mg/m> LA ETE, ESERIESLUIED
EhROEESRA DB, 1,200mg/m? TIHE#R 1 ITHZEL. et
REEIMNEIENTZ, SB(C, ME#ETOI/IMRRL i TORFIEOIEXT - ABxTE
SR, IEToOELIMOES R NH5NI 1),

It Crl:CD(SD)5w & Ef 10 FLIC 0. 2.5, 12.6mg/m° DR EEEE(#5U
A)%Z 1 B 685, 8 5 H. 4 BRESSNIERUFER. 2.5mg/m’ TI4Eit
REOZLERANM A, 12.6mg/m? T, 10 Fidh 1 PLTMREAICEEAZA
FSM(ERE), 10 Lo 2 [T T F2EV/\EAEA (CCERE). 10 It 1 PLCIREE
(CEAZAMRRE (CKEE). 10 Lo 2 PUTHC EZMR L ST BSERZ M (RNT
NTEELER)NZRHBNE 2)3).

B E&D, SPEERDFERNS, FhCHIT BRI ML (RIEHRISE, #RHEE)
OFEROENMNZERFREZLZLUR LOAEL % 25mg/m? EHIBRL . RIEEIRE S %
ZEBUR 0.3mg/m’ #/\BRIEEEEEL L URET S,

E303 7

TDIEH

OLE 21—k CHIBF — s DERISERN, RURMERSZECHNTK
TRICERRD, E\EEEFORT (CFRL CENMOX EEAENMEZ TH DD

OLE1—ERRECHITDF X DEES T4 - RN R REZENELD, SEID
I RRA > METEICERU CEIMNOX BERAEN N E Th D

Ozofs  ( )

ZOMOIX b

BRI GDENS, R (EE LI RICEBRIINENDD (RFEIRIY
HEEYE) .

BRI SREBRONBEHIN. TOR/NSHESERAFECLLLTER
FETHZTENS, BEEEMEOEL (CFRU TIIIRACLBITFIRZR S ERZNEUR.

25°COEBFIRSIECH I DREMREE 5.0mg/m’ HEEE#(E 0.3mg/m’
EDLEN 16 THRH, FIFELTDIIKEBIETEINBZTENS, R FERTOM A%
HETEIHESENNETHD.
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BIfE 2-1

HESEHN WHERR)

1.[{EZEE RS
2.|CASES 65-85-0
3. |BnES ST ERERABIRSE 20147
- 20135FE
BEMIER
(ER%255E)
SMEE (BO) X534+
2SN (BR) X534t
=S (RA 1 HX) EPSESUN
=St (RA  &R) DREXIRI
2SS (RA : HEE, SAN) X935+
REBEEE/ Rt DEETERZN
4.|GHS%H%a BRICXI2EEREBEIE/IRRIEIE X531
IR 2R R IE DEETERZN
RIS DFCERN
AIER IR DEETERZN
FEHAME DETERN
4GBt X532
BHEENERST (HEIRE) DETERN
BFEENESRSE (RIERE) X532 (ERE)
RAAVEEY DETERN
TLV-TWA 0.5mg/m(IFV)(2021
® ACGH o/mIFV)(2021)
TLV-STEL -
® HAEX HSEE -
BEFS BAHSEE |-
® bprg MAK R ; 0.1ppm(0.5mg/m)(2016) / I;0.39ppm(2mg/m)(2022)
i Peak lim R; I(4)(2016) / I; 1(2)(2022)
B2 (SR IRSME = -
5. 088 (@~@F | @® OSHA
B2 STEL -
~ TWA -
® NIOSH
STEL -
TWA -
® UK WEL
STEL -
TWA -
@ EU IOEL
STEL -
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values &
Biological Exposure Indices (2023)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q) EEEEFHSS 65 (5) 268-300 (2023) AFBEZDEIS (2023FF)
(3@ List of MAK and BAT Values 2024
A o aray https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/1ss2/Doc002/mbwl|_2024_eng.pdf
E%DMY#O)HR The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
E(CHAWVEAM @ 0ShA occupational Chemical Database hitps://www.osha.gov/chemicaldata
6. *%%FEJM‘-O)I/t _ (5) CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/
==F 1 ® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits https://www.hse.gov.uk/pubns/priced/eh40.pdf
SCERDYA 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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)RR E SRS

HRRZFE®E . 2025/6/25

ME#

p-tert-JFINZBEEE CASRN | 98-73-7

FHlREOES

BAE O&

IRERE
EDIRR

NEEEEE%EE :© 0.01 (BEfi: ppm )

ERMEEREEE (B - ) OXFHBE

R HLGH

=

1) {AEEMBEORBURIYETHE 19 % p-tert-JFINELEEE

2) Lu C; Cagen S; Darmer K; et al.: Para-tertiary butyl benzoic acid in
Fischer 344 rats. J Am Coll Toxicol 6(2):233-243 (1987).

3) Huntingdon Research Center (HRC): Huntingdon Research Center on
behalf of BG Chemie, p-t-Butylbenzoic acid (BG No. 54, unpublished
report) - 28-day repeat dose inhalation neurotoxicity study in rats
(snout only exposure) (1995). As cited in: European Chemical Agency
(ECHA): 4-tert-Butylbenzoic acid Summary Risk Assessment Report.
Annex 1 Background Document (2011).

4) Hoechst Pharma Research Toxicology and Pathology (1987): Fertility
test on male Wistar rats with oral administration of p-t-butyl benzoic
acid. Report No. 86.1472. NTIS/OTS0514371.

5) Hunter CG, Chambers PL, Stevenson DE. Studies on the oral toxicity
of p-tert-butyl benzoic acid in rats. Food Cosmet Toxicol. 1965
Aug;3(2):289-98.

o> 86 S ¥ A

it 5D Fisher344 5w & E$E 8 IL(C 0, 12.5. 106, 525mg/m> M p-tert-JF
N EEEM% 6 Bf/H. 4 BREMAIKEL. z0%HT 3 BRI, It 4 BRIEKER
RIEL, 207 3 BRE(=35t 7 BR)IRAEEEULAEER. 106 mg/m’ LI EDEE D
I CHREEMOEERIIFIZERD. 106 mg/m?> BE(Iiff 2/8 L. It 1/8 L),
525mg/m?> B (i 7/8 L. lift 3/8 ML) THEL-HERSHBN I, 12.5mg/m?> KL EDEED
R T 106mg/m?> U L OB O THTAR. 106mg/m?’ U EDBEDRERT
525mg/m? Bf ol CERRDA EE0EELENM. 106mg/m’ U EDEEOIfE T
HiRxtES0aREMRAER0. FFETE 106mg/m? LU E OB O CATHREDZE
fa{t. METSoM. 525mg/m’ BX Dl TE R D EMiEDEMN N HAN .. BT
12.5mg/m?> BI_EOBX O THRAMES £ R OUFBSIEDREs =5 Ui Z Bt - Ml
MO ERMAEZE. 106mg/m3 LI E DRI HETZERaML., FEETE 106mg/m’
P E OB 0L T EMRRHIRZ MR LR REDFAERIIEIINHSNIZ. CDAt.
106mg/m’ LU E QB OO B TERE OZRIEBBEILHHAN, B RREE
DOEGPRAEIREBIEL TV, FEEER(F 106mg/m° LI EDOBY, FEEOREFE(L 12.5
mg/m?> U EOBTHEEICEA Uz, 106mg/m?’ LI OB TAaH B NS HItE FHRE
DHKREZRZEMEORIR, B RO NHSN, 525 mg/m’ B¥OFBETIREIL L
DHREN SR I BT (L NAEHIE) T, A ERICENRFBREMARUMRN
1,2).

IRt SD Sy MR BER 8 ILIC 0. 1.5, 4.7, 15.7mg/m’> @ p-tert-JFIEZR
Eigx 6 B5f/8. 5 B/, 28 BRISBIRAFEUFER. 15.7mg/m> EIOlET
FHiBEE0ERMENZFRDI. £, (F<EIARMIE TRICEMUIIEREHRRILEIRA
(FOB)TId 15.7mg/m’ BX Ol TEBNE DB EME T 2320, Y15 _EHDEIER (LI
) IREKDFEESARE (JIBHNUT. £, EENSGFRICL\VIRIDREERIRREDIR T RUHER/
HEEEZENSRA 33 DET 4.7mg/m3 LU EDRFTEILE 1,3).
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Wistar 5w M 8% 10 IT(C 0. 0.002, 0.01, 0.05%(0. 1.6, 7.9,
41mg/kg/day)d p-tert-JFILZEEEH% 70 HEPREEIRSU. RAB DU (I 1
D(CXFULE 2 PT)ERZE - S HIARER TlE. —ARIRRB(CRZZ(IN I, 0.05%5F
DO CHAEIBINOBRRINGEIZERD., £z, 20 10 LTIV NOEBIHIRLRND
Tz COIZ8. ZRREEZEROHIINOIZ 0.01%EF D 1 PT. 0.05%FDfif 10 Lz BED
EBTES(C 70 HREIBBL. RUBOIMERE - HESEIER. SINTOME TZRAEED
[O{E%Z R, TR, HE. HAFADZEERH N, EHEHERE T D 0.05%8F
DHETIIHEEEEN 0.01%EFD 88%LAK T #5286, 10 It 7 ILOFEHE CIE_LR
DEERMBENREEINC 4),

ItfrgE Carworth Farm 3wh£&£f% 10 IL(C 0. 0.01, 0.0316. 0.1, 0.316.
1.0%(f#T 0. 6. 21. 75 mg/kg/day. l#T 0. 8. 27. 89 mg/kg/day. 0.316 &
U 1.0%3% 5EHEISETROHIBEEEEDEE LR )D p-tert-TFIZ EEEE%Z 90
BRFREEIR SUFER. 1%8305 9 [T, HEDRENFETL. 0.316%IXS5EFCLIf 8
T, It 3 ILAPETS SSHEFEL Ao TR Uz, 0.01% L 3 SEFOIE DB TR
HERUBIIEDIRIE. HOEE TIE LR OITE(CL3EEz:20. 0.0316%U £
KSEBOMTIREMBMEEOERRHIN, FETCXIEERURZ 0.316% U %5
B¥ T3, PUIRMI(C(IPRE RAZEICL BIRE DK IE LR BN SN, FRIBHRMFRY
(CIFAFRERESRICH 125 omme/ NEAR U DORFHRRERERSZ M . PRIMEIESE. B FLIRIE
FEA UK BREN RSN 5).

BLELD, EDEEROFERNS. RERIRREDIR T 2R =& Uz NOAEL %
1.5mg/m?’ LHIRFL . FHERGEEZZELUE 0.01ppm  (0.1mg/m?>)%/ \BSRTE
EEEBELLTRET S,

TDIER

o> 5@ S X

OLE1—XEkRE(CHI B F — X DERICEMRN, BURRMBREZE(CHVWTKIRC
R0, ESMEFORTICERU CEMOXEGRENNE TH DD

OLE1—NERRCHIIBF—sm X DIEFE S FIA - RN RRFZENFERD, SEIOIVR
N> NEEICERU CEIMDONX ERFRAEN N E ThdIesd

Ozoft ( )

ZOMOIX b

RN DDENS, R FEERI LI RICEBR I ENHD (RERIRER
EME)

ITFETESE - RESHOIRENHEIENS, SEREHACHER - RINBETHD.

25COEAIRKECHIPRMARTRE REELEMELE 61 THHN KIFL
UTOEFKEBEEINDIINS, AIFERTOM S ZHE TEIMETENVETHD.
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A 2-1

HEEHN (HERAR)

1.[{EZ2hE& p-tert-JFIN R EEE
2.|CASE=S 98-73-7
3. | B nES S5EZ 2EAEARBIBIRSE 2 01546
- 20106 20134 ﬂ)z 14EE
(FERr225E) (ER25FE) (HH3EE)
RsE (EO) X54 X54 X524
2HsE (BR) SFETERL SFETERL ENCHZELAN
s RA HR) DFI RIS DFIRIS XDCEZHELBL
2MET (R ER) DTSRV DFIRIS DTSN
2SN (R : B ZXH) SFETERL SFETERL SFETERL
RIEERE,/ R XD+ XD+ XDCEZHELBL
BRICX g 2EERIEEIE /IRRIEIE X432B X432B XCZELRL
4.|GHS% IR as R EIE DHETERY DETERL DETERY
RRIEREE XD+ XD+ XTEZHUBN
LIERRERIRIE X534+ DHETERV XATHHLAL
FENAME DFETERN DFTERV DFETERV
4IEES X452 X518 X518
2 =
BEENRSSEY (HORE) ot o) | PO AR 0 e
X531 (EBFE. AP, 45 -
BEENRSEEY (RIERE) PL (B BED2 | i) |y | P (HER W, O
(GR3iE) . EAETEER)
(M%)
SRANVEEE SFETERN SFETERV SFETERV
TLV-TWA 0.1mg/m(IFV)(2020
®  ACGIH g/m(IFV)( )
TLV-STEL -
o DAEE FSRE -
BEFR  BAFENE -
MAK 2mg/m (I) (1999
© DFG Peak li u(s)/(zét))1() :
. . eak IIm
R ERIRSME = -
5.(0B®E(@~@F @  OSHA
) STEL -
- TWA -
® NIOSH
STEL -
TWA -
® UK WEL
STEL -
TWA -
@  EUIOEL
STEL -
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values &
Biological Exposure Indices (2023)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q)  FEEMETHMES 65 (5) 268-300 (2023) FEREFOHE (20235E)
(@ 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
}?%Eﬁi%o)uy The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
%(:ﬁﬁ L\E/A\E,‘J @ _OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
6. ﬁ%ﬁam‘-o)bt\‘l_ (5) CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/
= ® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits https://www.hse.gov.uk/pubns/priced/eh40.pdf
SEADUA 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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)RR E SRS

HPRRZZEEE : 2025/6/25

ME#

AHTNEEE (BI : FATUI-ILEE) | CASRN | 68-11-1

SHlsAEDES

nAE OF

mE
RS

NSREIEEEREE : 4 (BfI: mg/m )

FEREREEAEE (B : ) OXFH1E

R HL5H
.

1) Organization for Economic Cooperation and Development (OECD):
Thioglycolic acid (CAS No 68-11-1). In: SIAM 28, Substance
Information Data Sheet Initial Assessment Report. OECD, Paris, France
(2009).

2) EIf Atochem North America: Thioglycolic Acid Acute Inhalation
Toxicity Study in Rats 4 Hour Exposure, 1/13/89. EPA Doc No 88-
940000230, Fiche No OTS0554077. US EPA, Washington, DC (1989).

o> 5@ S M A

g SD Sw M EREE 10 IT(C 0. 7. 20. 60 mg/kg bw/day DXLHT NEFEE S
NDLAZE 7 B. 13 BRERO%SUFER. 60 mg/kg bw/day 58 CIMIRFE
B9 (i EED B MERERDIRAEE ) B LU ELERINSA—=F(F I I-ADIKAE. FR3R. ILT
FZ>. BERLES. ASAT, ALAT E0&B). (OlE(HEOZ M OEHAE) . B (DT AL
PRAE ZERRZE 14 ) B O s (IR oD P AT B T4 A AR i )\ 22 Ba S U D B A AR IR T )
OFEFRIEFHZENERHSNN, 4 BEIDIZSHIEICEDTRICAFEN Tholc. &

DFZE(IAERREED B B EDBEE (CRIEL TLVSEE XSz, NOAEL (& 20mg/kg
bw/day. NOEL (& 7 mg/kg bw/day EERTESNTULS 1),

It hfE Wistar Swh&8¥50L(C0. 68, 172, 338. 582mg/m3 DXV HT NS %= 4
BRI B A (FEE (ZAN) USSR, LCso (£ 210 mg/m?> (56 ppm) T, 582
mg/m? (155ppm) T2 TDHIYMFEL-Ulz. BRERAEIR [ REFIEE fn>om(CREE
92E0T. FRIBEEFENIEEZAEDRVITEEDIEIINHREINT 2).

BAELD, EMDEBROX ROFERNSHFIEE . BIfE. MRFNELEFZIRFTE
¢UIZ NOAEL Z 20mg/kg bw/day EHIERL . TMEEFZREZFZERUIZ 4 mg/m%z
I\ RIEEEEEEL THRERID.

TDIEH

o> 86 S K

OLE1—NERRCHIBF—sm X DERISEMRN, BIURRIMRRRZECHVWTKAIEC
F0, \EHMEFORET CERU CENMOXBREREN W E THBsH

OLVE1—ERRCHIBF—sm X DIEFE S FIA - RN RRFZENFERD, SEIOIVR
N> NEEICERU CEIMDONX FRFAEN N E Th DI

Ozofs ( )

ZOABOIA>

BRRRIRINN®DDENS. BREIEERHIERICEBEIZINENDD (RERINES
=ME)

ENMCBVWTPUINF -4 E X B ERL. S HEECBW\WTHHRICERDANS—
AT, EERRCHEE EEEZ2ZI2E(CHNT, FATUI-IEETURUILICELZTLIL
F—MHEAR E AN CRIAUEVWIIRENMEEH S ! CE&D. BEADIEALRS1EXT
RICOBERNMETHD.

*1: Scientific Committee on Consumer Safety (SCCS): Opinion of Thioglycolic

Acid and Its Salts (TGA). European Commission, European Union (2013).
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Rl 2-1

:g?K)

HREEH (WIHE

=)
MEFEMER AN NS
2.|CASE=S 68-11-1
| BSES FHERREERRBIRSE 2 02197
AEHIEE 2006FE 2014FE
(ER18EFE) (ER26%EE)
SEEE (B0O) X433 X433
SIS (1BR) X453 X433
SEEHE (RA @ H2R) TYEEXERGT TIEEXERGT
=S (RA  &R) X451 DRETERL
SESE (R @ #EE. ZXK) DEETERL X534
RIBEEE /R X431A-1C X531
BR(CXT I DERERIBEIE/BRRIBNIE X431 X431
|GHS 2 IFIRARREIE DEETEBL SETERL
R BRI X531 X531
BRI ER DEATERN DTSRV
FEHA DFECERL DFECER
£IESE DFECER DFETCER
X531 (FFIREs. 78I
= 3 - - X1 (FPARPREER,
HEENESESE (HEREE) 2 EPMHZ%?%:SF\ FF IRES. SEEM)
BEENREY (RERE) SEETARL 'Zﬁ;@ Sjlﬂg% i
N
RANVEEY DFETER DETER
TLV-TWA 1ppm (3.8mg/m) (2018
© ACGH ppm ( g/m) ( )
TLV-STEL -
@ BHAEX HFE=RE -
BEFE BAISERE |-
MAK -
® DFG Peak i
. Ry eak IIm -
2 (< EER B =T -
|DEE@~@F |@® OSHA
B2 STEL -
- TWA 1ppm(4mg/m
® NIOSH ppm(4mg/m)
STEL -
TWA 1ppm(3.8mg/m
® UK WEL ppmM( g/m)
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) FEEEFEFHMES 65 (5) 268-300 (2023) FEREEDEIS (2023FF)
(® List of MAK and BAT Values 2024
E%gﬁ %"0)”2 https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/1ss2/Doc002/mbwl_2024_eng.pdf
AN N The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
%(:ﬁﬁ b‘r:ﬁﬂ"] @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
0 A1z foras So (B CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/
*&E‘a%@btl ® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits https://www.hse.gov.uk/pubns/priced/eh40.pdf
SZERDYR 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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* H IJJ_.I E.%i% n:l:'ﬁﬁ

HRRZFE®E . 2025/6/25

ME#

3-RiULL (MJ3—RAF>) | CASRN | 75-47-8

SHlsAEDES

mAR OF

mERE
RS

\BFRTEEE%ME . 0.08 (BfI:mg/ m’) 3UFRELT

FEREREEAEE (B : ) OXFHHBE

1) 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.

2) 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.

3) THARANORHEREE |RERN S, HARAOBRFEREE (2025 FhR) .
#0164 10 A, pp 313-318.
https://www.mhlw.go.jp/content/10904750/001316585.pdf

o> §i S M A

A B

BOVEEEICHSBRIEL TERENI- MNLAZENT 5L, RSB HVER (X
FRERZR(CNS)INHI, xS, BhE. . OEAOBE/ER)NMECS 1), I-RRILA
H—YERCLDIVRETBSMHEZEEREIN TN, BEEREERTE(CEIT D=
EIBERIFZR.

Osborne-Mendel 5v ol 50 IT(C 71, 142mg/kg/day. Itf 50 [T 27,
55mg/kg/day. It B6C3F1 YU A% 50 IL(C 47. 93mg/kg /day ®I->A1)
BRRI—RRLA. BEU. B2 OBHIXIE TS 20 ILOI> MO—JLEHCI->A/ILDH
z. 5 B/38. 78 BE&EFIEROESU. SYvNE 34 :BREHEMEER. YUXR(E 13/14 8
BLHBMMRERUIZ, WINORFTHIY MI—ILEFLLER L TERREM - B A OF
AIENNERN T FIRARHEBE S DEIL FIEZRDRAITE (F7REN TLVRL 2),

BARARRADEEIVRIERZE 1~3mg/HT. BRI RURFIVZRDIERST (CED
GAENS. 500ug/BEREOEROP(CRIRIIC 3 mg/BELE, BECLOTE
10mg/BREEOEREDIVRIBEENHIRIZENRENTHED. FBEHESDIR
SIH5IE 1.2mg/HEWSTIEREMEESN TS, Fiz. —HOHERER=E
140pg/BE2NTED. 3 mg/H TEHIRBRIE D FIRIRIEEE R M AEDBERIF A 252807
WZEMS, B ADTME _ERE%Z 3.0mg/BELTUWD, Iz, HIRERZLIRICOVTIE. i
IR (FIAVFRBRINAOBRZENS VLR FLOIVRRE ZRiHICH LRV SNS.,
MZE_EREE% 2 mg/BELTLS 3),

Bl E&D, BRADBEHESZ2E(CULTHERE 1.2 mg/BE. iHRHRAE
DA _LRE 2 mg/BEDIY—>2(F 0.8mg/BHTHZZENS, 0.08 mg/m° (V3R
ELT) Z23—-RMRLADON\IFBIREREEMELL TRERT 3.

TDIER

o> 5 S K

OLE1—XEkRECHIBF —am X DERICEMRN, BURRMBREZECHVWTKIRC
FI0, HS IEE'"”OD@J(J”UCL?JDGJSZT']MHED‘M\E'CE%%K&)

OLE1—XERE(CHIBF —m X DIEEES A - RN ERFZENERD, SEIDIVR
N> NEEICERU CEIMDONX ERFRAEN N E ThdIesd

Ozoftt  ( )

ZOABOIA>

TR IRUNN DD EN SRR (FEN LEXRICEBR I BN DD (RERINEEENE).
I-FRLAORIIFZEBIRETT D THIN ABRRAINIDRA A ELES
SIOFEGIVRELTRREEINS ™ 2ENB. I- RRILADEZEETVROFELRIELH
RUCREREEZRREUL.

Xk 4) (CBVT, IHIRFOIVFRBFINORZHENZ VRIS, BFPIVREEEZS
CURBVERREL TOIRALIBOIVZRBRIBENDEE MG, BIARD 2020 iREDEIHFRFE
NIZEDFEERNS, IVFERIOVTIIER - FFLIROME LIREL B AADOFIIERELDOV
— IV R(\BEREEEEZEHI L@ HIRUL.

*1: ACGIH TLV® and BEIs® with 9th edition documentation (2021) Iodoform.
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Al 2-1

HRESHEN HERR)

1. [{bZES A-RRILA
2.|CASES 75-47-8
3. | BRES ST EERRIRIFRSE 2 02208
EEHIER 20065E 20185 E iO 13&/’5’?
(ER%184EE) (ERR304FEE) (BHTEE)
s (EO) X534 - X534
RS ERD) X594 - X594
SMEE (RA : H2R) DFHRI - X7EZHELBV
2ESE (RA : ZR) DFTERL - DFTERL
SME% (RA : HEE ZXN) X534 - X534
KREREMN Rt DETERL - X452
4.|GHSH %8 BRICH I 2 EERMEGIEIRREIE X532A-2B - X532
IR AR REAEIE DFTERL - DFTERL
RZERMESE DETERN - DETERN
St EE RN DFTERL - DFTERL
FENAE DFETER - DETERN
AhES DFATERL - DFATERL
BEENERSE (HEIRE) X933 (FREMER) - X533 (FREMEFR)
BEENERSE (RIERE) FBTERL - FBTERL
RAVEENR SETERL - SETERL
TLV-TWA 0.001ppm (0.01mg/m) IVERTERELT(IFV) (2021
® ACGH ppm ( g/m) 7T (IFV)( )
TLV-STEL -
® HAEZX Fa=E -
BEFR BAHSEE |-
MAK -
(©) DFG Peak li
. \ ) eak IIm -
i (< TR M = -
5.0BE @~ | @ OSHA
) STEL -
~ TWA 0.6ppm(10mg/m
® NIOSH ppm( 9/m)
STEL -
TWA 0.6ppm(9.8mg/m
® UK WEL ppm( 93/ )
STEL 1ppm(16mg/m)
TWA -
@ EU IOEL
STEL -
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values &
Biological Exposure Indices (2023)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
) FEEHEFHES 65 (5) 268-300 (2023) FEEEZOES (2023FF)
(® 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
Jﬁ%;ﬁﬁ%@ﬂy The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
E(:ﬁﬁ L\E.IL}E"] @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
6' *%%Fﬁmro)l/t _ (5) CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/
==F 1 ® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits https://www.hse.gov.uk/pubns/priced/eh40.pdf
STHRDUZ 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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)RR E SRS

HRxR=HIZA : 2025/6/3

MEZ

H—=2v)-TFINTZ> CASRN | 75-64-9

SHREOES

e =3

NEEEEREEE @ 3 (BfI:ppm )

ERMREERLEE (BT - ) OXFHE

RIS

AED

1) BASF (1985) 13-week inhalation study of tertiary butyl
amine vapors to male and female Sprague Dawley rats. M
onsanto Co, St. Louis, MO, USA, NTIS/OTS 0538640, EPA/
OTS Doc ID 88-920007720, NTIS, Alexandria, VA, USA,
https://ntrl.ntis.gov/NTRL/dashboard/searchResults.xhtml.

Ba

b

SD v MR EE 15 ILCA—SvU-TFIVTZS (FEE 99.52%) %=
0.0.2. 0.5, 2.0 mg/L (3=8E 0. 0.2, 0.5, 2.01mg/L=0. 200,
500. 2,010mg/m*)DiEET 6 B5Ri/H. 5 B8, 13 BRAFKE

(ES) URFER. M 2,010mg/m? [IKEBITEERDE T, KEIE
DR EREEK. ERNMCHITDEMERIE. [NE(CHITDEXMADE
PR ESTHLRES KU IRRIE AN B RICGFRHSNIZ. BE 0. 2
00. 500mg/m’ DT EFROE T SHEEFEFROSINAN
o 1),

PLELD, EMPERERDFERNS. Iv NCHIFDAEIEININE. BEEEHA
B LSRUBDORAEMZL 2GR EE Uiz NOAEL %
500mg/m>(164.4ppm)EHIRTL. RHEERGESEEZRBURE 3ppm %\
FEEEEEBELL TURRT 3.

Boipa | TOEHR

OLE 21—k CHIBF - DERISERN, RURNERSZECSH
WCTKIRICERRD, ESHSFORS (CRU CENOXBEREN W E
THIH

OLE1—XERICHITDF—m X DELEES T UA RN RREZENFELD,
SEIOI> RS MEEICERU CEMOXEERAENNE TH DI

Oz
( )

ZOABOIA>

I, n-JFIVPZDTOLTES S - RESH O BN HIIENS, S
EHACHERR - IR E TH D,
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BUHE 2-1

wESHN FHERE)

1. {tFEMEL HA—vY-TFINTZ>
2.|CASE=S 75-64-9
3. | B nES HEZTDFEMRAIBIZRE 201153
N 20106 20184
(FERk22FFE) (ER30EE)
=sT (1B0O) X533 -
=EsT (BR) X939+ -
SIS (RA : 1iX) DRI -
=Est (RA  &ZR) X533 -
StEE (R : B, XK DFETERL -
RBIREE /Rt DEETERL -
4.|GHS#> %8 ARICXT T 2EEFEIMEE 1T/ BRFIEE DIETER -
NG R e DFETERL -
R &R EME DFETERL -
AIER 2 RIR T DFETERL -
FEHAME DIETERL -
4oEEs Tt DEETER -
SEENESESE (HEIRE) DEETERL -
FESENESRSE (RIERE) DEETERL -
RANVEEMY FETERL -
TLV-TWA -
® ACGIH
TLV-STEL -
HAEX HFDEE -
BEFR BAHDEE -
5 DEG MAK 2ppm(6.1mg/m)(2015)
e Peak lim I(2) /Momentary value 5ppm(15mg/m)(2015)
B (< EEIRSE i -
5./ 06#(@~@l& | @ OSHA
) STEL -
- TWA -
® NIOSH
STEL -
TWA -
® UK WEL
STEL -
TWA -
@ EUIOEL
STEL -
@® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values &
Biological Exposure Indices (2023)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(2 FEEFEEFHSE 65 (5) 268-300 (2023) FEEEZOEIS (2023FEF)
(3@ List of MAK and BAT Values 2024
E%éA %o)uy https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/1ss2/Doc002/mbwl_2024_eng.pdf
L The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
%(:ﬁﬁb\tﬂﬂ"] @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
6. %Fﬁkko)l/t _ (5 CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/
x=F 1 ® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits https://www.hse.gov.uk/pubns/priced/eh40.pdf
SZRERDUA I
(? 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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)RR E SRS

HRxRSFEIZE @ 2025/6/3

ME%

AVITFIVTFZ> CASRN | 78-81-9

FHlREOES

nRE O&

IR RS
EDIER

NESREREEME 2 (B4 : ppm )

FEREIREEEE (BT ) OXFHME

HRHLGR
-

1) Gamer AO, Hellwig J, van Ravenzwaay B. Developmental toxicity of
oral n-butylamine hydrochloride and inhaled n-butylamine in rats.
Food Chem Toxicol. 2002 Dec;40(12):1833-42.

It Wistar 5vh&8f 25 IL(C 0, 51, 151, 460mg/m>(#J 0. 17. 50, 152
ppM)D n-JFILFZ>% 1 B 6 B, 1k 6 BNSiER 19 BETIRAFKELR
FEER. BHATE 51mg/m® (17ppm)A EOIARTOBET, MK _E(CHITBRE
ERRACEB SUREHRRDZENEREREN Iz, CNSOAEIRZ RUIABADEI S (S,
17ppm BETIE 10%B LU 30%THD. NOAEL <17ppm EHIEERENTLS 1), 13
B 17ppm TORZE(FIEEEE X, LOEL Z 17ppm &L,

BUEED. EEREROFERNS. IR 7 ICHVDRT LR EES LU REMARD
REEIRFREZELUR LOEL Z 17 ppm E¥IMTL . FMEEZREEZE R U 2ppm
ZN\REEEEEECLTHRRIT S,

£:30)
Ba

TDIER

OLE1—-XBECHI 2+ —mXDOERIGEFHN, RURHRREZECHVTKAIE
(CRRD, \EBHEFORET CIRL CENMOX AR Z TH DD

OLE1—XERICHIIDF—m X DELEES T UA - RN RRFZENFELD, SEOT
> RIS NS TEICERU CENMNOX BAABNHE THh B

Ozofts  ( )

ZTOMBOIX b

AYVIFINT7Z>DEB O ERIEIRIEEBHS NN, Gagnaire R (C&BE. 1VT
FIL7Z>D RD50 fE 90ml/m& n-JFIL7Z>D RD50 1B 84ml/mIEEFRETH
%*1), &z, DFG Tld n-JFIV T AVIFIVTZD THhIA-TFIVFIUCEESD
T MAK fBZEETEL TS *2)ZENS, BFTIROFELMEZREL TIVIIN TN
REREEER n-IFINT7OOREREME (B 6 FEEHR) 2ERAIZ.

*1) Gagnaire F, Azim S, Simon P, Cossec B, Bonnet P, De Ceaurriz J.
Sensory and pulmonary irritation of aliphatic amines in mice: a
structure-activity relationship study. J Appl Toxicol. 1993 Mar-
Apr;13(2):129-35.

*2) n - Butylamine, sec - Butylamine, iso - Butylamine, tert -
Butylamine : MAK value documentation, 2016
https://repository.publisso.de/resource/frl:6456160/data.

BEFEF, n-TFIV T TOEIES M - FAESHOMRENBHDIENS, SEEBHAIC
R - RN ETHD.
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Al 2-1

HREEHN FIHHAR)

1. {tF¥ER AVIFINTZ>
2.|CASES 78-81-9
3.|BnES HETE2EAEMRABIZRSE 2 D2129
, 20114
REMRR (TH23FE)
SMEd (BO) X933
SMEd (BR) DEETERN
SMEH (RA : H2R) SIFHRI
SMEd (RA  &X) SEETERN
20 (RA : HEE. XN DFETERN
RIEEEE /R X531
4.|GHS7>% BR(C 92 EEERIEE L/ BRRIBNE X531
IR 2R R 1 DEETERN
RZERMESE DEETERZN
Al E R DEETERN
FEHAME DEETERZN
HhEs DEETERN
SEENERS Y (HEIREE) X933 (KusRlEE)
HEENESRSYE (RIERE) DFETERN
RAAEEM DERTERN
® ACGIH TLV-TWA _
TLV-STEL -
BHAEX #HSERE -
wEYs mAReRE |
® DEG MAK 2ppm(6.1mg/m)(2006)
B £ R PR S :t\j\z;ﬂ; lim T(Z) /Momentary value S5ppm(15mg/m)
5.| 068 (@~@lE& | @ OSHA STEL -
ZE)
® nNoosH WA -
STEL -
® UKweL WA -
STEL -
@ EuloEL WA -
STEL -
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values &

[REmIEFDUN
=St 2= (WY /N
[HEREEOLE -
SZHRDYZR b

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

FESLBIAESMES 65 (5) 268-300 (2023) HFEEEZ0E)ES (20234E)

QP

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

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

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

Q| oPP

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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)RR E SRS

HRxR=HIZA : 2025/6/3

ME%

Th>A-TFINTPZ> CASRN | 13952-84-6

FHlREOES

nAE O&

IREEE
EDIER

NESREREEME 2 (B4 : ppm )

rER IR B4 B (BT - ) OXFHE

RBLER

1) Gamer AO, Hellwig J, van Ravenzwaay B. Developmental toxicity of
oral n-butylamine hydrochloride and inhaled n-butylamine in rats.
Food Chem Toxicol. 2002 Dec;40(12):1833-42.

It Wistar v & Ef 25 IT(C 0. 51. 151, 460mg/m>3(#J 0. 17. 50. 152
ppM)D N-JFILPZ>% 1 B 6 B, iR 6 BhSiER 19 BHETIRALKELE
FER, BRIROFESIEE RSN oD BHATIE 51mg/m’ (17ppm) EDT
NTOEET. IR R (LB BRI _ LRI EB LUNEMROZEMERRENG. C
NSOERZRUIBARDEIS(E. 17ppm BETIE 10%5LU 30% ThHrD. NOAEL
<17ppm LEEFRSNTULS 1), B8 17ppm TOREFEEELE X, LOEL 7
17ppm &UT,

BLEED., EEREROFERNS. IR 7 ICHIDRT LR EES LU REMARD
SEZEEFREZEEUZ LOEL 7 17ppm EHIBRL . NMEEGREEZER UL 2ppm
2N\ EPREEEEELTHRRT S,

C:30))
Ba

TDIER

OLE1—-XBRECHI 2+ —mXOERIGEFHN RURHZREZECHVTKAIE
(CERD, \SHEFORET CIRU CEMOXAGEENME TH DD

OLE1—XERICHITDF—m X DELEES T UA RN RREZENFELD, SEOT
> RIS NS TEICBRU CEINDNX FRFABEN N E TdhrdIes

CZ20Ah
( )

ZOMOIX b

TH>A-TFIV 7= ORERIEIRIFIESNBN . DFG TlE n-JFINTZ> AVT
FIVTZD ChoAV-TFIVTIUACEEDHT MAK BZEETEL TLD*1)ENS. BTN
ROMBUUEZREL T, hA)-TIN 7 OREBEEMEE n-JFI T ORER
BB D,

*1) n - Butylamine, sec - Butylamine, iso - Butylamine, tert -

Butylamine : MAK value documentation, 2016

https://repository.publisso.de/resource/frl:6456160/data.

BEFEFE, n-TFIN T TOEIES M - FAESHOMRENBDIENS, SEEHAIC
R - RN ETHD.

23




Al 2-1

HREEHN FIHHAR)

1. {tF¥ER THHA-TFINTF>
2.|CASE= 13952-84-6
3.|BnES HET2EEMRAIBIZRSE 21D1138
, 20104
REIAE (FR226)
SESME (1RO) X933
SMEd (BR) X535+
SMEH (RA : H2R) DEERIRIH
SMEd (RA  &X) SEETERN
20 (RA : HEE. XN DFATERN
RIEEEE /R X431
4.|GHS7>% BR(C 92 EEERIEE L/ BRRIBNE X531
IR 2R R 1 DEETERN
B EE DFATERL
AIEH SRR DEETERN
FENAE DEETERZN
eSS X535+
SEENERS Y (HEIREE) X532 (PIRFHER)
HEENERSE (RIERE) DFATERN
RAAVEEHN DEETERL
® ACGIH TLV-TWA _
TLV-STEL -
BHAEX #HSERE -
BEFR BAHDEE -
MAK 2ppm(6.1mg/m)(2006)
© DFG Peak lim 1(2) /Momentary value 5ppm(15mg/m)
iz (< EERIRFUE TWA "
5.|088(@~@F [ @ OSHA STEL -
£%) TWA -
® NIOSH STEL -
® UKkweL WA -
STEL -
@ EeutoeL WA -
STEL -

[REmIEFDUN
=St 2= (WY /N
[HEREEOLE -
SZHRDYZR b

@ 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)

FESLBIAESMES 65 (5) 268-300 (2023) HFEEEZ0E)ES (20234E)

QP

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

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

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

Q| oPP

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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)RR E SRS

HRRZFE®E . 2025/6/25

ME%

1-700-1,1-27)A0145> (B4 :

HOFC-14b) CASRN | 75-68-3

FHlREOES

nAE O

NEERERE%EE : 1,000 (BEfZ: ppm )

ERMREREEE . (BT ) OXFHME

R

1) Trochimowicz, H.J., Lyon, J.P,, Kelly, D.P,, and Chiu, T.
1977. a. Ninety-day inhalation toxicity studies on two
fluorocarbons. Toxicol. Appl. Pharmacol. 41:200 , abstr, no.
164.

2) Seckar JA, Trochimowicz H], Hogan GK. Toxicological
evaluation of hydrochlorofluorocarbon 142b. Food Chem
Toxicol. 1986 Mar;24(3):237-40.

RED
Ba

mP SN

I EEENEN CD 3w h&E% 27 ML, HE—J IR ZHf 4 ILIC, 6 BFRE/
Hx5 [E/38, 51 90 H. 1,000ppm LU 10,000ppm ® HCFC-
142b ZIRAFEELIZECA. BRERIY. MIRFRY. S6FH)., FrROWTHY.
F(FHBEFER (B ERFEE[HBNBNDR 1),

tiEZNEN CD Sy bh&E8F 110 [L(C, 6 KEfE/H x5 [Bl/38, 51 104
i, CFC-142b % 0. 1,000, 10,000, 20,000ppm TR A(FLELIES
A, 1780, SMER. R, BRERRIE. RERBLUMRIFEMPIRICEE &
(FHSNIRNI, Fow BIRITONE I - AXGHERT BB &R
D0 in vivo B-E 4R (B ECE ERRS JUEIEESER
ER) CIHERB MO RSNBVIENS, AL TAYIEOSHETD
T71IUIIEBIARVSELNIVCHDZEN RSN 2).

BLE&D, ENCBIFRT—FERENTORVED0D, BY)EERTIIEEE
(FKECHBVWTHEERBHIERINTG. 1,000ppm Z/\KRIEEE%E
BELTIRE I D,

BDIHE

TODIEH

OLE 21— CHTBF - DERISERN, RURNERSZECSH
WCTKIRICERRD, ESHSFORS (CRU TENOXBEREN N E
THIH

OLE 71— XERICHITDF—m X DELEES T UA RN RREZENFELD,
SEOI> RS> NEEICERU CEIMOXBEREENNE Tz

Ozaft ( )

ZOABOIA>

HCFC-142b (. EXNA-IZEESMESE C VLTI (CHFEND
J\1RO0/002)ADH—R(HCFC)D—FETHD. BATEAYV > EREE
(CEDE, £E - HEBEOHIRX R THD. HCFC-142b (IBMFHRFE
(FRBFNEMSSN TRV, IREEEBEN S ESNMMOIOALEYIE
OESMEEIAREREEMBELT 1,000ppm ZiREI B.
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AFE 2-1

REEHX WHRAR)

1. [{EZMEE 1-/00-1,1-27)0A0145> (Bl% : HCFC-142b)
2.|CAS&E= 75-68-3
3. |BnES FHBRDFHAEMRBIBIRE 2 0497
20065FE 20204FE
BEHIER N
(SERk 18 ) (HF2EE)
SIS (BO) X534+ XL
2MsT (BR) DEETER DEETER
SMBE (RA 1 HR) X534+ XL
SHs RA  BR DRI XDEZHURRN
2SN (RA  ME. ZXN) DEBRIFRI =5 e A0
REEBEL/ Rt DFTERL DFTERL
o BR(C I B EERBEM/BRFIRIE X4532B DFETERL
4.|GHS%> 4R =
IR RS R EIE DFTERL SDFTERV
RIS R EIE DEFTERL DEFTERL
AhEile ZRIF It X534+ XL
FENAME DETERL DEFTERL
LhESE X4+ DERTERN
RS (HERE) T
HEENHSESE (RIERE) DETERL X5 LAR
RAAVEEN DRI XEZHURRN
TLV-TWA -
@® ACGIH
TLV-STEL -
o DAER HERE -
WEYE BAHERE |-
MAK 1000ppm(4200mg/mi)(1989
© DFG Peak li 11(8)?2[300;) S )
. o eaK lIm
T (SRR SE — -
5.| 068 (@~@l& | ® OSHA
B2 STEL -
- TWA -
® NIOSH
STEL -
TWA -
® UK WEL
STEL -
TWA -
@ EUIOEL
STEL -
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values &
Biological Exposure Indices (2023)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q) FEEMBEFHMEL 65 (5) 268-300 (2023) FEREZOES (2023FF)
(® 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
}?%Eﬁ %o)uy The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
%‘:Fﬁ L\r«:/.Lx\E"J @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
6. %Fﬁm-o)l/t“l_ (5) CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/
=T ® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits https://www.hse.gov.uk/pubns/priced/eh40.pdf
SCHRDUZ 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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)RR E SRS

HPRRZZEEE : 2025/6/25

ME%

700/XR>%92),A0T%> (CFC-115) CASRN | 76-15-3

FHlREOES

nAE OF

N\EEEEE%EME : 1,000 (BEfZ: ppm )

ERMREREEE . (BT ) OXFHME

IRHLER S

1)Haskell Laboratory, unpublished report, 1964, cited in
Clayton JW Jr, Hood DB, Nick MS, Waritz RS. Inhalation
studies on chloropentafluoroethane. Am Ind Hyg Assoc J.
1966 May-Jun;27(3):234-8.

2) Weigand W. Untersuchungen Uber die Inhalationstoxizitat
von Fluorderivaten des Methan, Athan und Cyclobutan
[Studies on inhalation toxicity of fluorine derivatives of
methane, ethane and cyclobutane]. Zentralbl Arbeitsmed.
1971 May;21(5):149-56.

TED
2a

b

ISk 5 IT(C, 5 E/8x2 38, 139-172mg/kg ® CFC-115 %
SHTBRIRSURECS. BRARAEIA (BRVTH. Fist. EENMEDIEI)HHS
nien', EREBFCERRTHO 1),

It CD 3% 10 T, It CD-1 YU 10 [T, ifrE7ILE/IYFE 2
UT. 56 —JILA 4 IU(C, 6 B5RS/E x5 [E/38. 5t 90 [, 100,000ppm
D CFC-115 2R AFEELUEC R, EIEDXTEREFELLEL T, /A&, M
R PRARE. BREREIR . IR RICEFZENHSNBNOE 1),

Wistar 3wh 5 I, ®JLEYN 5 0L, E-F)LA 2 [T, %3 2 PL(Z, 3.5 B
RS/E x5 [E/38 x4 J8R. 5+ 70 G, 200,000ppm 0 CFC-115 ZIRA
(FEEUHERICBVTE. EEEHSNRHo. Ivh4 L, E)LEYH 2T
ZxIZRELIZ. 600,000ppm DR MHERAGKER(CHVTH., FETITEIDR
BEHSNRBHDE 2).

BLEED, ENIBIFET-FERENTURVEDD, EWIEERTEIEEE
(FECHVWTHERLRBMHEEREINT. 1,000ppm z/\KFIEEE%E
BELTHHERT D,

BDIHE

TDIEH

OLE 21—k CHIDF — s DERISERN, RURNERSZECSH
WCTKIRICERRD, ESHSFORS (CRU TENOXBEREN N E
THIH

OLE1—XERICHITDF—m X DELEES T UA RN R ENFELD,
SEIOI> A > MEECERU CEMNOSNEEREN W E ThdId

Ozofts  ( )

ZOMOIX b

CFC-115 (&, EXNA-ILETFEMEEZE A I -TI(CEDSNL 5 T&
FHORFEIO>DO—DTHN, BARTIIAVVBREECEDIE, 1996 FLU
PFEOFROEESIPHENRAIELTELEENTUVS, CFC-115 (35
HFHNREZERIFENMESNTORVN, BEREEEHRESNIALD
AL EMEDBEE M ZFAREREAEIELLT 1,000ppm ZI2EI .
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BFE 2-1

REEHX WHERER)

1. [{EZE= H00R> AN ADTH>
2.|CASES 76-15-3
3. | BnES FHETEAEMRBIBIRS 2 D557
- 20064 2018
(FRk 185 E) (ER304E)
2MEEE (&O) DFETERL -
2SNt (BR) DEETERL -
2MESEE (RA : HR) X534+ -
2MEE (RA &) DEBIFRI -
SISt (RA  E. XN DEBIFRI -
RBREE RIEE DEETERL -
4.|GHSH%E BR(CXI g 2EES A1/ ARRIR DFETERN -
IR Es R EIE DFATER -
R BRI E DEETERL -
EIEHRRZERIRTE SFATER -
FEHAM DEETERL -
AhES DFETERL -
SEENERSE (HERE) X535+ -
HEGNESESTE (RIERE) X534+ -
RAAVEER DI -
TLV-TWA 1000ppm (1981
® ACGHH PP )
TLV-STEL -
® BAEE HSEE -
BEFE BISEE |-
MAK -
® DFG Peak li
b Ry eak lIm -
RS ERIRFYE — -
5. |0B8(@~@F | @  OSHA
) STEL -
- TWA 1000ppm(6320mg/m
® NIOSH PP 9/m)
STEL -
TWA -
® UK WEL
STEL -
TWA -
@ EU IOEL
STEL -
@® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values &
Biological Exposure Indices (2023)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
() FEEBEFHMES 65 (5) 268-300 (2023) FEEEZOEIE (2023FE)
(® List of MAK and BAT Values 2024
oA garay https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/1ss2/Doc002/mbwl_2024_eng.pdf
E%DHY§O)HE The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
%(:ﬁﬁ L\EI_L\\E"J @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
6. %Fﬂ’m@l/t _ (5 CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/
==F 1 ® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits https://www.hse.gov.uk/pubns/priced/eh40.pdf
SCHERDYUR
@ 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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BHRIRSEMER @ 2025/6/3—6/25

ME&

1,2,3-Nyoon>E> CASRN | 87-61-6

nRE O&

AED
Ba

SHEAEOBS

NESEEERE%E(E 0.5 (BEAI : ppm )

EREIREEEE (BT ) OXFFHME

1R #L &
.

1) Black WD, Valli VE, Ruddick JA, Villeneuve DC. Assessment of
teratogenic potential of 1,2,3- 1,2,4- and 1,3,5-trichlorobenzenes in
rats. Bull Environ Contam Toxicol. 1988 Nov;41(5):719-26.

2) Watanabe, P. G., H. O. Yakel, and R. J. Kociba. "Subchronic Toxicity
Study of Inhaled 1, 2, 4-Trichlorobenzene in Rats." Dow Chemical
USA. NTIS/OTS 84003A Doc. ID 878221105 (1977).

3) Kociba RJ, Leong BK, Hefner RE Jr. Subchronic toxicity study of
1,2,4trichlorobenzene in the rat, rabbit and beagle dog. Drug Chem
Toxicol. 1981;4(3):229-49.

4) C6té M, Chu I, Villeneuve DC, Secours VE, Valli VE.
Trichlorobenzenes: results of a thirteen week feeding study in the rat.
Drug Chem Toxicol. 1988;11(1):11-28.

5) Moore MR (1994). 104-week dietary carcinogenicity study with
1,2,4trichlorobenzene in rats. Study no. HWA 2603-103. Hazleton
Washington, Rockville, Maryland. cited in European Union Risk
Assessment Report 1,2,4-trichlorobenzene CAS No: 204-428-0 2nd
Priority List, Volume 26, 2003.

mP AN

It SD 5w h&EF 13-14 [IL(C, 1,2,3-MNyOOR>E>% 0(d—>A4I). 150,
300. 600mg/kg bw/day T. tHj& 6-19 HEF T&EO#5Uk. 600
mg/kg/day TS LU FFEEDEIMNER(CGERSHENZ, —7. BT D
FrREER®HSNIEN DI 1),

SD Sw (& B 26 [T, 10 IT)(C 0. 3. 10ppm(0. 23. 75 mg/m>)®D
1,2,4-N)p00R>E>(1,2,4-TCB)% 1 H 6 B5R. 58 5 A, 3 73R A FEL
IFER. 10ppm BFTUOMNIL I DERPHEHE S OEE OIEIINERRIN(F2E (3]
1#HY). NOAEL (& 3ppm &&EZ5NTE 2),

Sy ~&E% 20 ILIC 0, 30, 100ppm(0. 226. 754mg/m>)® 1,2,4-TCB %
1 B 7 85, 3B 5 B, 44 BT 30 ERAFEUFER. 100ppm BFCHES
BLUBEOAEME=(CERRIEMNERHSN. 30ppm (FKEBFHUALETRILI(U>D
FROPHEHENEINUZIENS. LOAEC (d 30ppm(226 mg/mP)E&EZ BN 3).

SD ZROB#ZLEADIH#HESY b8 10 [IL(C 0. 1. 10, 100. 1,000ppm D 1,2,3-
TCB % 13 BRPREBIG SUILIER. HTEIEAZRSEC. HROENEENER
(TIBHOL. EFREOIASEIKEN. SLUREII=ECLS/NERRIFOZERCZEF
BT ENBDINT, FehfED 1,000ppm SEFORIRIRT(LEIROERES
NER®HSENTZ. CDTENS NOAEL (31 100ppm(fiff 7.8mg/kg bw/day) Téofz
4),

ItfLE F344 5w h£8F 50 IL(C 0. 100, 350, 1,200 ppm(fif 0. 5.5, 18.9.
66.7mg/kg bw/day. It 0. 6.7. 22.9. 79.3mg/kg bw/day)®d 1,2,4-TCB %=
104 BRI SUFER. tfd 350ppm &5 8BV TEELEAD AR LR URT
FEDRERAZ EDFEAE LN B (C_ LR U LB DIE. 255140 LOAEL (&
350ppm. NOAEL (¥ 100ppm &ZX5NT 5),

BLELD. BYPRERDFERNS. v hOBRR S UREADR EZ iR Z LU
NOAEL %z 6.7mg/kg bw/day EHIBL . RMEEFREEZER U 0.5ppmZ/\
REEEEBLUUERT .
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205 | 2 o

OLE 21—k CHT B+ —mX DERIGEFRN, BURRERZE(CSVTANE
(CERD, EESUEEFORF (CBRUCENOXBRABN WE THIDH

OLE 21— CHT B+ — X DIELEES FUA - ZEMERFZENERD, SElDT
> RN Y PERTE(CBRU CENOXBRREN B E TH DD

Ozoftt ( )

ZOABOIA>

HRRIRUNNDDZENS. FRR(FEER LM RICEBRIDNENDD (RERINES
=ME) .

-1,2,3-.1,2,4-. 1,3,5- MO0 OB 2 MHEARERE O LOICAH SN, FHlED
5 [ BESENREEEEINS1,2,4- MIOOR EUOVWTEEEOE VG
BRIBIRENDDENS. 1,2,4-N700 O ORRBZAVTEEEEEDETZ
17012,

*1: A. Hartwig, MAK Commission. Trichlorbenzol (alle Isomere) MAK
Begriindung. The MAK Collection for Occupational Health and Safety
2022, Vol 7, No 3.
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BIfE 2-1

REEHRR WHREE)

1. {EFE#R

1,2,3-~Myoont>

>.|CASE= 87-61-6
3. BaEs BEE AR 2 01370
- 20085 20216
=IE
iEaLls (EA204 ) (SH3ER)
ZEsE (E0) X534 ;
ZEEh (B TR0 5
SHBE (RA : HR) B ;
ZESE (RA : &BR) TR0 3
ZHSE (A . =N TR0 :
BRI, RIS TR0 5
. RIS 2B B AIRMETE, BRFTERTE X528 :
4.|GHSH#% DI 25 R SEETERU -
R B RETE SECELL ;
BT R TR0 }
FEHAME DETERN -
CE e TR0 :
- o 552 CBILER) .
BERNESRSE (HERE) 3933 (EAls)
BEENESE (RIERE) Pz i .
EZAEER TR0 .
® ACGIH FVTWA _
TLV-STEL -
o EAEE HERE -
BEYS BAHARE |-
. . (2021
o |
B IR — -
5 |0BE(@~DE | @ OSHA
STEL -
&%) TWA -
®  NIOSH
STEL -
® UKweL WA -
STEL -
@ EUIOEL WA _
STEL -

[RE RS EDYX
E(CRAVEAR
|HBIEDLE1—
SERDYUZ b

@ 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)

FEESABIETFMET 65 (5) 268-300 (2023) FEREZOENIE (20234EF)

List of MAK and BAT Values 2024

QP

https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/1ss2/Doc002/mbwl|_2024_eng.pdf
The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418

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

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

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

Ql o©P®

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%

1,3,5-~Nyoon>E> CASRN | 108-70-3

SHlREOES

nARE O

BEE
BoRE

NEHEERE%EE 0.5 (841 : ppm )

ERMEEEEE . (BT ) OXFHE

R L5

1) Black WD, Valli VE, Ruddick JA, Villeneuve DC. Assessment of
teratogenic potential of 1,2,3- 1,2,4- and 1,3,5-trichlorobenzenes in
rats. Bull Environ Contam Toxicol. 1988 Nov;41(5):719-26.

2) Watanabe, P. G., H. O. Yakel, and R. J. Kociba. "Subchronic Toxicity
Study of Inhaled 1, 2, 4-Trichlorobenzene in Rats." Dow Chemical USA.
NTIS/OTS 84003A Doc. ID 878221105 (1977).

3) Kociba RJ, Leong BK, Hefner RE Jr. Subchronic toxicity study of
1,2,4trichlorobenzene in the rat, rabbit and beagle dog. Drug Chem
Toxicol. 1981;4(3):229-49.

4) Coté M, Chu I, Villeneuve DC, Secours VE, Valli VE. Trichlorobenzenes:
results of a thirteen week feeding study in the rat. Drug Chem Toxicol.
1988;11(1):11-28.

5) Moore MR (1994). 104-week dietary carcinogenicity study with
1,2 ,4trichlorobenzene in rats. Study no. HWA 2603-103. Hazleton
Washington, Rockville, Maryland. cited in European Union Risk
Assessment Report 1,2,4-trichlorobenzene CAS No: 204-428-0 2nd
Priority List, Volume 26, 2003.

X b

Itf SD Swh&E¥ 13-14 [TIC, 1,3,5-MoyOoN>t>% 0(d—>A4)b). 150, 300.
600mg/kg bw/day T. itk 6-19 HEFTROKSUEER. 300 mg/kg/day
M 58  CTHESE 0B IIEMNBIINERICERSHSN. — 7. RICHITIPRR
(FERBHSNIZHOIZ 1),

SD S (IR ¥ 26 [T, ffEREE 10 IT)( 0. 3. 10 ppm(0. 23. 75mg/m>)D
1,2,4-~M)p0OR>t>(1,2,4-TCB)%Z 1 H 6 B, 38 5 H. 3 yARIRAEELR
F&R. 10ppm BFTUOMRILI1)> DERFHEM S D8 E DIENNHNERREN (FFE (T AT
#). NOAEL (& 3ppm &ZEZBNTE 2),

IS5y N&E$ 20 T(C 0, 30, 100ppm(0. 226, 754 mg/m>)®d 1,2,4-TCB % 1
H 7 KR, 38 5 H. 44 HRET 30 EIRA(FEUHFER. 100ppm B CTHEZEHLU
B0 E=(CERMEIMMNEZHSN. 30ppm (FEEFUAETRILI(U>OFRFHE
SHEAEIMURIENS. LOAEC (F 30ppm(226mg/m3)EZ 25N 3).

SD XOrEFLEADIEEESY h22EF 10 PT(C 0. 1. 10. 100. 1,000ppm ® 1,3,5-
TCB %z 13 BRTREHIRSUIIER. IETEERAER5RT. HlEOHEMEENERIC
IENNU. FHREC (SEFREDIFHEEIKIEN. BLUREIFRB(CL 2/ NEFR T Oz EZ
I3RS NT. D 1,000ppm K S5EF TBRORME LK 0iE/z
BB SUERIRRR TIHIBREDEHBZEN RSz, CDZENS NOAEL (&
100ppm(7.8mg/kg bw/day)Tdofz 4).

Ik F344 Sw & &% 50 IT(Z 0. 100, 350. 1,200ppm(i 0. 5.5. 18.9.
66.7mg/kg bw/day. Itf 0. 6.7. 22.9. 79.3 mg/kg bw/day)® 1,2,4-TCB %
104 BFREBSG SUFER. ItfD 350 ppm &S5BSV TEELIEREOAIR L RRURTE
DORERFEMEDFEERNEMC_ERURCEICEDE. 2855 M0 LOAEL (& 350ppm.
NOAEL (& 100ppm &EZX5N 1 5).

BLELD., BYDRERDFERNS. v OB SRURIEADS  EZ iR e 2L U
NOAEL Z 6.7mg/kg bw/day EHIRRL . RMEEGREEZER U 0.5ppm7Z/ \BFf
EEEEELUURRTD.
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20

g
o ZDER

OLE1- XS DF—mX DERICEMRL RURIERSZE(CEVTKIRCE
B0, ESEMHEEFORE (CIRUGENMDOX BB N E THEIsH

OLE1—-XEREICHE T DF—mX DIEES FUA RN ERRZENELD, SEOIVR
N> NEECERU CEINDOX ERFAEN W E Thd I

Ozoftt ( )

ZTOMOIX b

HRRIRINN DDZENS. FRREFEF LI RICBREITINEN DD (RERINEEE
mE) .

1,2,3-. 1,2,4-. 1,3,5-M700OR 2 OZE2MEARER UL SCAEHEIEN. FHIEDES 1
ERERNRERGEEINS ™11,2,4- NIOOR P UV TSI DE L T ERIER
ENHDIENS. 1,2,4-N70ONR o0 RzAVTREREEBEOE 2170/,

*1: A. Hartwig, MAK Commission. Trichlorbenzol (alle Isomere) MAK Begriindung.
The MAK Collection for Occupational Health and Safety 2022, Vol 7, No 3.
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BIfE 2-1

REEHRRN WHREE)

1. {EFE#R

1,3,5-~Myoon>t>

2.|CASES 108-70-3
3. | BnES FSEEERERABIRSE 201372
= 20084E 20215=
=4HE
RHEILAR (Tr20E) | (SHB3EE)
SMEE (B0O) X534 -
2SN (BR) DFATER -
24 (R HR) DI -
2MEE (RA  &BR) DETERL -
SIS (RA : 1EE, SAN) DFETERL -
REBEEE,/ Rt X534t -
] BR(CX 92 EERMIEE I/ IRRIBIE X432B -
4.|GHS53 %8
7> IR ETE DETERL -
RRISRAEIE SEATERL -
AIER IR FATER -
FEHAE DFETER -
4GB SFETER -
WEENESRSE (HORE) X593 (KEFBEE) -
= o ==y 7 == Izﬁz (H:FH@\ Eﬁy
SN i = -
BEENERS T (RERE) RIS, )
BEANVEEN DEETERL -
©®  ACGIH TLV-TWA -
TLV-STEL -
® HAEEZE FERE -
BEFE BAHEEE -
0.5 3.8 1)(2021
5 DEG EAI; |' H(Zp;pm( mg/m)( )
oS eak lim
e b — -
5./ 0688 (@~@F [ @  OSHA
o STEL -
=% TWA -
® NIOSH
STEL -
® UKweL WA -
STEL -
@ EUuIoEL WA -
STEL -
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values &

[REHZFDUX
ECRAVEAR
|HEEEDLEI—
SZRRDUA S

Biological Exposure Indices (2023)

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

() FEEEEFHES 65 (5) 268-300 (2023) HFHFREZFDENIS (20234FF)

(® List of MAK and BAT Values 2024
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/Iss2/Doc002/mbwl|_2024_eng.pdf
The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418

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

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

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

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

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

HOOFESF ML | CASRN | 3926-62-3

FHlsAEDES

nARE O

T
BORE

NEMEEEEE . 2 (BfI:mg/m’ )

ERRMEEREE . (BT ) OXFHE

AR

1) National Toxicology Program. NTP Toxicology and Carcinogenesis
Studies of Monochloroacetic Acid (CAS No. 7911-8) in F344/N Rats and
B6C3F1 Mice (Gavage Studies). Natl Toxicol Program Tech Rep Ser.
1992 Jan;396:1-245.

2) Bryant BJ, Jokinen MP, Eustis SL, Thompson MB, Abdo KM.Toxicity

of monochloroacetic acid administered by gavage to F344 rats and
B6C3F1 mice for up to 13 weeks. Toxicology. 1992;72(1):77-87.

3) Daniel FB, Robinson M, Stober JA, Page NP, Olson GR. Ninety-day
toxicity study of sodium monochloroacetate in Sprague-Dawley rats.
Toxicology. 1991 Apr 8;67(2):171-85.

4) DeAngelo AB, Daniel FB, Most BM, Olson GR. Failure of
monochloroacetic acid and trichloroacetic acid administered in the
drinking water to produce liver cancer in male F344/N rats. J Toxicol
Environ Health. 1997 Dec 12;52(5):425-45.

X b

It hfE F344/N 3w 8% 70 [IL(C 0. 15. 30mg/kg bw/day. Itfif B6C3F1 X™
2#%E% 60 [IL(C 0. 50. 100mg/kg bw/day OE//O0O0E % 5 H/E., 2 SEREEE
BOWSUER. BEEERZOAN R (ERH5NNN,. ¥YIAD 50mg/kg
bw/day M %58 CIEEMBEORES LUSE FRROEF. BIB0RFE LKE
IBAZRL. AR MR LN RHENTE 1),

Ihtt F344 Swh&E% 20 ITIZ 0. 30, 60. 90, 120, 150mg/kg bw/day OE/
JO0FEE%Z 13 BREFIRORSUFER. 60mg/kg bw/day %585 L TirZEE
ZEZ(BUN)., 7= /M52 2TJ15—E(ALT/AST)DiBEARFHR L RS LU HEL R
iz 2).

It SD 5w 8% 10 PT(C 15, 30, 60. 120mg/kg bw/day OF//008ES T
R AR ARL)%Z 90 HREREHIR %S UFESR. 120mg/kg bw/day 1%
BETRMESMENROHSN. 1 4/10 [T, [tf 3/10 A5 EIME 3 BIAAIZETUE
Tesh. EFENVDRERETERMTIC(ERVRN O, D 30mg/kg bw/day #%585T.
PEROEIRILE(6/10 [T, XTEEEE 2/10 L), D 60mg /kg bw/day % 5EF T
fEnBERILE(9/9 I)BLIEMEARS(6/9 L, xT8EEF 3/10 L)Z:RHIE 3).

Ift F334 Syh&8E 50 ITIZ 0. 3.5. 26.1. 59.9mg/kg bw/day OE/HOOEES
(FEEz99%)% 104 BfE. s8R SUAER. 26.1mg/kg/day LA ET 10%
B EDARSEIENIHEINEROSNI, Fi. FHRIERIERHSNRN R 4).

B ELD, BW)EERDFERNS. 4$§imbﬂiiﬂﬁiuféﬁuu??§’%tbt NOAEL # 3.5
mg/kg bw/day EHIBTL. REERFEEEEBUR 2mg/m’ &2/ \BREE R %(E
EUTURETS

TDIEH

OLE1—XBkECH1T 2+ —mX DESRISEMRN . BURIIERRZE(CHVTARIEC
0, BEMEFOIRETCERU CENMDOXEEAENMLETH I

OLE 21—k CHT D+ — X DELEES FUA BRI RFZENERD, ST
RIRA > MERTEICBRL GENOXERABEN N E TH S

Ozof ( )

ZOAMMDIA

JO0EFEE S MO ARBZKEMETHD. T 0EHE T/ VOOEEA A (TR 5EE
ZBNZIENS. B/VO0BBEDOF Rz =) TUREIUI,
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BUFE 2-1

wEEH WHREER)

1. (EFYEE JO0FEE T MDA
2.|CASE=S 3926-62-3
3. | B nES FSET R MRAIBIZRSE 2 D488
* 2006&E
BEHIEE
(PR 18EE)
2sE (B0O) X534
SHSEE (BR) X535
2HsY (RA : HR) RN
S2HsE (RA : &ZR) DEEHRI
S24sE (RA @ ., ZXN) FETERN
RIEEZEE/ RIFE X534+
BR(C I 2B RIEE M/ IRRIBLE X432B
. DT IR ES T SETERL)
4.|GHS73R RERAETE SETEBL
Bt IR FTERN
FEhAME DERETERV
4hEs1E X432
X532 (HAREE
" FoD0E. BiE) .
BEENEESE (EOEE) 553 (Sl
%)
X . BX
REEOIEEY (TER®) |
mAAVEEME DETERV
TLV-TWA -
® ACGIHH
TLV-STEL -
® HAEX HFEEE -
BEFS BAHSEE |-
MAK 2mg/m (I) (2018
®  DFG _ g/m (I) ( )
N e Peak lim I1(2)
FER (S EEPRFHYE — -
5| 0B®(@~@& [@® OSHA
P STEL -
2%) TWA -
® NIOSH
STEL -
TWA -
® UK WEL
STEL -
TWA -
@ EU IOEL
STEL -
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values &
Biological Exposure Indices (2023)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(2 FEEFEEFHMES 65 (5) 268-300 (2023) FBEEFOENIS (2023FE)
(® List of MAK and BAT Values 2024
E%iﬁ %"(D”y https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/1ss2/Doc002/mbwl|_2024_eng.pdf
o . N The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
%(:ﬁﬁ b\k./Lx\E"J @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
6' %Fﬂkko)l/t _ (5 CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/
x=F 1 ® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits https://www.hse.gov.uk/pubns/priced/eh40.pdf
SZRADYR 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) National Toxicology Program. Bioassays of nitrilotriacetic acid (NTA)
and nitrilotriacetic acid, trisodium salt, monohydrate (Nas-NTA-H,0)
for possible carcinogenicity. Natl Cancer Inst Carcinog Tech Rep Ser.
1977 Jan;6:1-203.

2) Alden CL, Kanerva RL. The pathogenesis of renal cortical tumours
in rats fed 2% trisodium nitrilotriacetate monohydrate. Food Chem
Toxicol. 1982 Aug;20(4):441-50.
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FEFE DIEANHERSHSNIZ, BEESIINSDT —4(E. NTA (CRSET ZRMESELIE
BB L DRICEIRBEMRZE T DEDTHIEL TS 2),
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20

g
o ZDER

OLE1—-XBEICHI 2+ —mXDOERIGEFHN . RUSMRREZECHVTKAIE
(CRRD, \EBEEFOWRET CIRU CENMON RN EZ TH DD

OLE 71— XERICHIIDF—m X DELEES FUA - RN RRFZENFELD, SEOT
> RifA >( MR E(CFRU CENMOX BGREN L E TH DD )

CZ0Ah

ZOABOIAX>

ZNJO=EFEE =7 NI A— KAV DHBRIBIRNGRHSNIIZD . INSDIEERNS

Y BEOREEEBOREZITO.

X1 : BEEEOLEHNMEVY, IRSEDREF GHS BIFHFEA19>R 3.2.4
I8 (CEeEDm2EY)iERT —F#E xR (Environmental Health Criteria, No.
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[RE R EDUX
ECAVEAR
(HBRIEDLE1—
SCRRDUA N

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

() FEEB/EFHES 65 (5) 268-300 (2023) FSREZFOEIS (2023FE)

(® List of MAK and BAT Values 2024
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/1ss2/Doc002/mbwl|_2024_eng.pdf
The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418

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

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

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

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

of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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1) Cain WS, Jalowayski AA, Kleinman M, Lee NS, Lee BR, Ahn BH,
Magruder K, Schmidt R, Hillen BK, Warren CB, Culver BD. Sensory
and associated reactions to mineral dusts: sodium borate, calcium
oxide, and calcium sulfate. J Occup Environ Hyg. 2004 Apr;1(4):222-
36.

2) Garabrant DH, Bernstein L, Peters JM, Smith TJ, Wright WE.
Respiratory effects of borax dust. Br J Ind Med. 1985 Dec; 42(12):
831-7.
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Biological Exposure Indices (2023)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)

FESEBIAESFHEE 65 (5) 268-300 (2023) rEBEZ0EIE (2023FE)

SIS

List of MAK and BAT Values 2024
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/1ss2/Doc002/mbwl_2024_eng.pdf
The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418

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

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

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

Ql oPv®

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) Cain WS, Jalowayski AA, Kleinman M, Lee NS, Lee BR, Ahn BH,
Magruder K, Schmidt R, Hillen BK, Warren CB, Culver BD. Sensory
and associated reactions to mineral dusts: sodium borate, calcium
oxide, and calcium sulfate. J Occup Environ Hyg. 2004 Apr;1(4):222-
36.

2) Garabrant DH, Bernstein L, Peters JM, Smith TJ, Wright WE.
Respiratory effects of borax dust. Br J Ind Med. 1985 Dec; 42(12):
831-7.
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ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q) FEEEFHES 65 (5) 268-300 (2023) FBEEZOEIE (2023FE)
(@ List of MAK and BAT Values 2024
A aray https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/1ss2/Doc002/mbwl_2024_eng.pdf
)'?%DHHSZ%_FODHY The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
%(Lﬁﬁ L\E/_L\\E"] @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata
6' %Fﬁmvo)l/tl_ (5) CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/
x5F ® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits https://www.hse.gov.uk/pubns/priced/eh40.pdf
SCERDYR
(@ 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) Cain WS, Jalowayski AA, Kleinman M, Lee NS, Lee BR, Ahn BH,
Magruder K, Schmidt R, Hillen BK, Warren CB, Culver BD. Sensory
and associated reactions to mineral dusts: sodium borate, calcium
oxide, and calcium sulfate. J Occup Environ Hyg. 2004 Apr;1(4):222-
36.

2) Garabrant DH, Bernstein L, Peters JM, Smith TJ, Wright WE.
Respiratory effects of borax dust. Br J Ind Med. 1985 Dec; 42(12):
831-7.
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Biological Exposure Indices (2023)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)

FEESEBAESHES 65 (5) 268-300 (2023) srBREZDEIS (2023FE)

@®

List of MAK and BAT Values 2024
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2024/1ss2/Doc002/mbwl_2024_eng.pdf
The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418

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

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

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

Ql oB®

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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