AR 1 ARMEROAERER

X BlFERAF D GHS D EEWD TRo4h ) OFREEIE. JIS 7 7252:2019 (GHS (=
EDOCIEZERDAEAE) 2115 TRASICHRB LA ITHET S,

Nolk., BIR1—1RU1—2DFRME) X LD No IZRIE L TLVS,

SHA4EEFB] (X, BIEFERRZBICLYSHIEENSDBAELELG->TL
EMETH->T. SEERFASTRHEAENREIN-OHR2(CHEBHEIATLSY
BIZDOWT., SHM4EEREENH4DRERRZEBL TV S,

g No. | CAS RN MEL E

R5_2 55-63-0 i = E/AVE ) 6
R5_3 56-35-9 F)TFILAXAXOR 8
R5_4 56-36-0 F)ITFILRARXT7ET—F 10
R5_5 56-38-2 CIFI—N\Z—=_rATzZIIFARRT A+ (B4 12
INSFFY)
R5_6 57-74-9 oalLTY 14
R5_7 58-89-9 1,2,3,4,5,6-~F%Hyonoiysonx4y (Bl : UoT 16
V)
R5_8 61-82-5 3-7=2/-1H-1, 2, &+ T7J—)L (BI&T7 = bO—JL) 18
R5_10 | 64-19-7 (3% 20
R5_11 | 67-72-1 AFHoonoxTiay 22
R5_12 | 72-20-8 1,2,3,4,10,10-~F+44- 006, -TR¥ - 24

1,4,4a,5,6,7,8 8a-44v 42 rFA-T> F-1,4-T > K-5,8-
DA/ FIELY BlETVRIY)

R5_13 | 72-43-5 1,1,1-byo00-2,2-EX (4-ArF>Tz=Z)L) T2 | 26
(Bl - A XS o0))

R5_14 | 74-89-5 AFIVT IV 28
R65_15 | 74-93-1 AFIVANADTRY (Bl A2 UFFH—IL) 30
R5_16 | 75-04-7 IFILTIY 32
R5_17 | 75-08-1 IZVFF—IL 34
R5_18 | 75-25-2 F)JOEAZY 36
R5_19 | 75-31-0 A4V 7RELTIY 38
R5_20 | 75-34-3 L,1-opnI4ay 40
R6_21 | 75-43-4 D272 ==V = 42
R6_22 | 75-45-6 sppoo)LAairAay 44
R5_23 | 75-50-3 FIUAFILT I 46

R4_11 | 75-52-5 —rEASZY 48




R5_24 | 75-63-8 JAE (Y74 8) A5y 50
R5_25 | 75-65-0 tert-74/—)L b2
R5_26 | 75-71-8 oopRiaLAnaiay 54
R5_27 | 76-12-0 T ko002 7)LA0T42 > (Bl4 : CFC-112) 56
R5_28 | 76-13-1 1,1,2-+)50B-1,2,2-ry 2042y (Al : Y b8

sgoQokYZ)LA0xT4 Y - CFC-113)
R5_29 | 76-14-2 1,2->4980-1,1,22-7 37480142 > (CFC-114) 60
R5_31 | 76-87-9 KEEIERY) 7z =)LRAX 62
R5_32 | 77-58-7 CIFIARR=UF595— b 64
R5_33 | 77-73-6 oooRaRVADIY 66
R5_34 | 78-04-6 LA VBB TFILAX 68
R5_35 | 78-10-4 TSI XISy 70
R5_37 | 78-78-4 2-AFILTR Y 12
R5_38 | 79-00-5 1,1,2-+)280BT42>Y 14
R5_39 | 79-09-4 JOoEF UEg 16
R5_40 | 79-10-7 7O IVEE 18
R5_41 | 79-11-8 2 0 OEEES 80
R5_42 | 79-24-3 —rtoxTHY 82
R4_19 | 79-41-4 AR )LEE 84
R4_20 | 80-62-6 AR ILEEAFIL 86
R5_43 | 81-81-2 S~(PLIZ2F7-TEFZARDD)A-EFOXLHIT) Y 88

(Bl :7ILo7))

R5_44 | 84-66-2 TRIEBEOITFIL 90
R5_45 | 84-74-2 7R3 I)EET-n-TFI)L (DBP) 92
R5_47 | 86-50-0 CFFYAEEOD - AFIL-S-[U-FFV-1, 2, 3-R> 94

JEUTOU-3UH)-AIL) AFIL] BIBT OURAAF

L)
R5_48 | 87-68-3 NEETEOTY 96
R5_49 | 88-12-0 N-EZ)L-2-EQ) Ko 98
R4 24 (92-84-2 | 2/ FF7TV 100
R5_50 | 93-76-5 2,4 5-+) o007/ X% EFES 102
R5_51 | 94-36-0 ORI NRILFFXD R 104
R5_52 | 100-01-6 p-=— kA7) Y 106
R4_40 | 100-37-8 2-UIFILFT I/ TR/ —)L (DEAE) 108
R4_42 | 100-44-7 BIER DL 110
R5_53 | 100-61-8 N-AFIILTZ=U > 112
R4_46 | 101-72-4 N-4v7aEJL-N -TJx=)L-p-TZxz=LUPTFTIY 114




R5.54 [101-84-8 | LT7x=ILI—FI 116
R5.55 [102-71-6 | FUTHA/—ILF IV 118
R5.56 |104-94-9 |p-7=L T 120
R5.57 [106-35-4 | JILRIL-TFILIFILT kY 122
R5.58 |106-50-3 |p-Z7I=LYSF73IY 124
R4 51 [106-91-2 | A84Z JLEE2 -ITHRXSTOEL 127
R5.59 |107-15-3 | IFLUSFIY 129
R5_60 | 107-18-6 | ZYJL7/La—)L 131
R5_62 |107-31-3 | ¥EAFIL 133
R5.63 |107-41-5 | 2-AFIL-2,4-RoBLSH—)L (Bl : ~AFxT LS Ya | 135
—JL)
R5.64 |107-49-3 | FrSIFILEARITTA + (B4 TEPP) 137
R5_66 |107-98-2 | FOELYFUI—ILE/ AFILI—FI 139
R5.67 |108-03-2 |1-=rmO7Os8y 141
R5.69 |108-20-3 |4V FOELI—TFIL 143
R5_70 |108-24-7 | 4m/kErEg 145
R5_71 |108-31-6 | KT LA Vi 147
R5.72 [108-45-2 |m-ZI=LYSF73IY 149
R5_74 |109-66-0 |n-<_>4&> 151
R5_76 |109-87-5 | AFS5—)L 153
R5_77 |109-89-7 | SIFILFIY 155
R5_78 | 110-12-3 | 5-AFIL-2-~A%XH/ > 157
R5_79 [110-49-6 | TFLYHFUIA—LE/ AFILI—FLTETF—F 159
R5.80 |110-82-7 | L&/ O~xH> 161
R5.82 |111-84-2 |n-/F> 163
R5.83 [112-07-2 | TFL>FYa—ILE/ TFILI—FIL 75—k (EGBEA) | 165
R5_84 |[112-34-5 |2-(2-TrFIITrXI)TH/—)L 167
R5.85 |114-26-1 | FORFRIL 169
R5_86 |115-86-6 | YABKrUZT=/ 171
R4_68 |117-81-7 | ZAILEBEER 2-TFILAFXI)L) (DEHP) 173
R5_87 |118-96-7 |24, 6-FJ=rAKLIY 175
R5.88 |[121-69-7 | N N-CAFLF=Y > 177
RA_72 [122-14-5 | FAUYLEEO, 0-SAFIL-0-GB-AF)-4=rOTz=)) | 179
(Bl&: 7= rOFAY)
RA_74 |122-60-1 |2, 3-T/RFLFOEL=Tz=)LI—FIL BlE: T7z= |18
WTVODLI—TI) [$H45EEBEB]
R5.89 |123-42-2 |7 bV7ILa—IL 183




R5. 91 |126-73-8 | YAEEKrY-n-TFIL 185
R5_92 | 137-05-3 |2-F7/ 74 JILEEAFIL 187
R5 93 | 141-32-2 | 74 JILEE/ LRIL-TFIL 189
R4 85 |141-43-5 |2-7X/THR/—)L 191
R5_94 | 141-79-7 |BRIEALFIL (BB ASFIAFIR) 193
R5_95 | 142-82-5 | /LT IL-~TFH > 195
R4_87 | 298-04-4 | SFA 1) UEEO00-CITFI-S-Q-TFILFAIFIIL) Gl | 197
% CRILKFY)
R5_97 | 309-00-2 | 1,2,3,4,10,10-~¥44 00O-1,4 4a,5,8 8a-~FHE KO | 200
“IXY-1,4-TUR-58-CA8/FT78LY (B& : 7L
Fiy)
R5 98 |379-52-2 | Jwib b7z =)LRX 202
RA_90 | 409-21-2 | RiEITULVER 204
R5_100 | 540-88-5 | Effg#—S v U-TFIL 206
R5_101 | 541-85-5 | TFIL—tHUF ) —RUFLYT by 208
R5_102 | 552-30-7 | 1,2, 4-_RoE> hYHIILRUEE 1, 2-EKY 210
R5_103 | 624-83-9 | A VS T7UBAFIL 212
R5_104 | 626-38-0 | EFlg sec-RUFIL 214
R5_105 | 639-58-7 |t&iL YTz ZILRR 217
R5_106 | 683-18-1 | STFILRXCH O K 219
R5_107 | 818-08-6 | CTFILRXAFHA K 221
R5_108 | 822-06-0 | AFHAFL =AY F7HR—b (HDI) 223
R5_109 | 900-95-8 | EfEg k') 7T =JLRAX 225
R5_110 | 1067-33-0 | ®TF I A X _Erfg 221
R5_111 | 1118-46-3 | FF) +YysOORX 229
R5_112 | 1305-62-0 | /KE&ILHIL ™ L 231
R5_113 | 1305-78-8 | ARk (B4 : BiEHIL L) 233
R5_114 | 1314-13-2 | ER{LEE A 235
R4_96 | 1333-86-4 | h—hr TS vy [H4EEEB] 238
R5_116 | 1461-22-9 | kY JFJIRRXHOY K 240
R5_117 | 1461-25-2 | ¥+ S TFILARX 242
R5_119 | 1912-24-9 | 2-/AO-4-TFLFZ/-6-4VFOELTI/-1,3,5-+ | 244
7oy BlET7 RSP Y)
R5_120 | 1983-10-4 | R TFIRXTIAY K 246
R5_121 | 2104-64-5 | 0-TFJ=0-4-= rAT T =)L=T T =)LKR7K/ FA+T7— | 248
b (B4 : EPN)
R5_122 | 2155-70-6 | FY TFIRR=A2 5 1)5— 250




R5_123 | 2179-59-1 | 7Y~/ LRIIL-TAELSRAILT 4 K 252
R5_124 | 2551-62-4 | A7 vtk 254
R5_125 | 4098-71-9 |34 Y F7F+ FAFI-3,5,5-F ) AF)L o ONFUI= | 256
AIYSTR—bF VRO ALY F7HR—, IPDD)
R4_100 | 5124-30-1 | A FLYER @ 1-5a~AXILY) =D YL T7H—F | 258
R5_126 | 7429-90-5 | 7L S =9 L 260
R5_127 | 7440-06-4 | B£ 262
R5_128 | 7440-22-4 | 4R 264
R5_129 | 7440-36-0 | 7> FE > 266
R5_131 | 7440-47-3 | # O L 268
R5_133 | 7553-56-2 | k% 270
R5_134 | 7637-07-2 | =7 viklF5 % 272
R5_135 | 7664-38-2 | Y ABk 274
R5_136 | 7719-12-2 | =#&1tY A 276
RA_108 | 7722-84-1 | i@Ek1LKFR (S 4 EEFHE] 218
R5_137 | 7782-49-2 | &L v 280
R5_138 | 7783-00-8 | &t L & 282
R5_139 | 7783-07-5 | &L vibk&E 284
R5_140 | 7783-08-6 | &L & 287
R5_141 | 7784-42-1 | 7L > (B4 : E1EKR) 289
R5_142 | 7786-34-7 | * E >R 292
R4_113 | 10025-87-3 | &L HRR A& L 294
R5_144 | 10028-15-6 | AV > 297
R5_145 | 10102-18-8 | Bt L VEF F 9L 299
R5_147 | 10102-44-0 | —E&iLE % 301
R5_148 | 10584-98-2 | P TFILRXER Q-ZTFIAFTIILFAST)alL— ) 303
R5_149 | 13410-01-0 | L v EEF RS LA 305
R4_114 | 13463-67-7 | BLF 45 > 307
R5_150 | 13838-16-9 | -~ Om-1,1,2-r Y JIUABIFILSIIA DA FILIT— | 309
TIL BlE: T35 Y)
RA_118 | 25013-15-4 | EZIL FILT Y (REKESY) 311
R5_151 | 25168-24-5 | STFIRRXER (A YA I FI=FAFYaL—}) 313
R5_152 | 25551-13-7 | R AFILRUEY 315
R5_153 | 34590-94-8 | o FOEL VS ) a—ILAFIIT—TFIL 317
R5_154 | 85409-17-2 | FY TFIRR=/ ARV A VALRELS— FRUZOD | 319

BRILEYVDREEY (M) TFLRR=FTTFH—F)




FIRAR B SR i

HIZREZHEFEHE : 2023/08/21

ME%& —~agut> CASRN | 55-63-0
FHHRAEOES mAE HE:S
NISEEEE#SEE : 0.01 (Bfr: m)
REEAED i PP
B e . o
* SRR R (i - ) ORHHE
1) Trainor DC, Jones RC. Headaches in explosive magazine
At e workers. Arch Environ Health. 1966 Feb;12(2):231-4.
UEEIYE
i Bl 2) Hanlon, J.]. and Fredrick, W.G. (1966) Great lead
controversy. Arch. Environ. Health, 12, 676
ZhOJIEIEZNIJI- VDR EIFEEE T TS EEE S EE
RED ORS>FATICOVT, ZhOFVUEY> - Z 05— )V SERE 2 mg/m?
Ba (CEEENLZ 6 AR5 AN 3 SUAIICIER T EERREETE.

0.7mg/m?([LIFEESNI 10 REEN 25 FUAICIMER FEEED

BBJE. 0.5 mg/m’ ([CIEKESNR 7 2 THEEREN 25 HUAICIERT

CEREDTERBHRHSNTNS 1)

L2 1) (HT3HR-NT—5ELT. Z OTUTEU> OH D RN R
EP N EEE(CHBVTE. IS (CHIFBMERIg - ~NOJUE U EE (L 0.03-0.11
ppm T&HO. B 2 -3 EOEE (ZMJUTUIADORBIBRIREGEE. R
1R) TEEROLUVRIEIENEUT, BH. VFERIBEOWE(CLDIFIRs0E
FEN 0.01 ppm (0.093mg/m?®) %= TFEH-AER. FafEkEiELrREk
HLTWs2) .

Bl EDzeEns, E OB OFERNS. MEYGEREA CEROLUIMER

T) %#BEREZZLUR NOAEL % 0.01ppm LHIEFL. 0.01ppm %/\BF

MIREEEBECUTRET S,

OLE1—XEREICHIT2F — X OERIGEFED, BURMEEREZZCH
WTAIRICERD, BB MHESORTICBRUGEMNOS AR N E
THdls

OVE1—XERICHITDFT—mXDEES FUA =N RREZENERRD,

EDinE | TDEH SEIOI> RRA > MNEECBRU GENMOXFAEABENNE THhdeh

CIZ0Ath
( )

ZOMDOIX




Bl

wEEHA WHHAER)

{EFEE —kojue)>
CASES 55-63-0
BSE=S BERSHEETHRERS 9 423
EEHES ZOQGETE ZO}ZfEfE
(CERR185E) CERR2445FE)
SMs% (BO) X533 X534
s (BR) X534+ X545t
ST (RA : AR) paEPOE N parSPOE
S (RA : &) DEETERL DETERN
S (RA : HEE. SZK) DEETERL DETERN
RBBEML /R DEETERL X534+
BRICX I 2ERERBE M/ BRRIE4 X532A-2B X534+
GHS73%A PFIRES I SERTERL DETEBL
BRI RRMEIE X531 X531
LB RIR X534+ X545t
RN DEETERL DETERN
X552, EMXTD : %
AoESE X552 FLUSH I BE(EIEAZ
NUEE
DIE DIMER.
BEENEEEY (HERE) L e
®) B FER)
HEENERSE (RERE) X531 (LIER) X531 (DIMER)
BANVEEHE DEETERL DEATERV
TLV-TWA [0.05 ppm (0.46 mg/m”>) (1985)
o ACGII__‘ TLV-STEL |-
- EER fraee |-
s 4£¥e  BAFSEE|0.05 ppm (0.5 mg/m’) (1986)
HiZE (I EEPRR - - MAK 0.01 ppm(0.094 mg/m°>) (2010)
Ty =F i Peak lim _[1[(1) (2010)
TWA -
OSHA
< STEL € 0.2 ppm (C 2 mg/m?)
(@’\’ QF=E ) TWA _
® NIOSH 3
STEL 0.1 mg/m
o  WRWE TWA 0.01 ppm (0.095 mg/n313)
STEL 0.02 ppm (0.19 mg/m?)
@ EU TOEL TWA 0.01 ppm (0,095 mg/r7313) (2017)
STEL 0.02 ppm (0.19 mg/m>) (2017)
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
2 FEEBEFMEE 64 (5) 253-285 (2022) FBFEEZOENIES (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
e v = The MAK-Collection for Occupational Health and Safety
E%uﬁ:ﬂ %i‘;ﬂy https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
i(k‘}iﬁ’}'\he ’\J @ OSHA Occupational Chemical Database
V&E@%G)I/tl— https://www.osha.gov/chemicaldata/569
SERDYZ N (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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B ARE g3
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ERMREEREEE . RELRL (BT : ) OXHE

HRHLER

530,

1) Funahashi N, Iwasaki I, Ide G. Effects of bis (tri-n-butyltin) oxide on
endocrine and lymphoid organs of male rats. Acta Pathol Jpn. 1980
Nov;30(6):955-966.

2) Bouldin TW, Goines ND, Bagnell RC, Krigman MR. Pathogenesis of
trimethyltin neuronal toxicity. Ultrastructural and cytochemical observations.
Am J Pathol. 1981 Sep;104(3):237-249.

3) Boyer 1J. Toxicity of dibutyltin, tributyltin and other organotin compounds to
humans and to experimental animals. Toxicology. 1989 May 15;55(3):253-
298.

4) Wester PW, Krajnc EI, van Leeuwen FX, Loeber JG, van der Heijden CA,
Vaessen HA, Helleman PW. Chronic toxicity and carcinogenicity of bis(tri-n-
butyltin)oxide (TBTO) in the rat. Food Chem Toxicol. 1990 Mar;28(3):179-
196.

5a

IATK

Iiff SD Sy h&EE 10 ILICNJTFILAXAFS R(TBTO)3,6,12mg/kg bw/H% 13~26 &
R EIR OIS UER. 3mg/kg bw/BU EOBFTRAROESR THLU T EAROEEG
INZERHIz. TERAGHIE - BRETRIEIT 13 BE(CZERZ{LEBAIRIRTENEIEREN. 26
B TR R TEHRROASINIBECZZREUE 1) .

¥4 R Long-Evans Sy (ILEABA) (CEFEEN)TFILAX 10mg/kg bw/BHZE%
3~30 BI(B&FER OIS UEER T, MBI nI e R FNER (EZRH5NRH o 2)3).

Wistar 3v Mt 60 ITIC NI FILAZXAF R 0,0.5,5,50mg/kg bw/B% 106 ER:E
EBIG S UIHER T, I (C T BARURIBEEEOIEE. I (CEIFIRIRIRIEOFEIEINNHS5N
et SNBOREBORAETBAE (5mg/kg bw/H) TRERINT BEBENIFILZAX
AFSRCLZREKIENMOREZLERBRLTNS 4).

Bl 0@t BRFER LD NTFILAZEEYID LOAEL % 3mg TBTO/kg bw/H &Ik
U RANDEEB SURERGEEZ B ULEEEEE 0.05mg Sn/m’ Z/\BREEREE
BELTIRET D,

B0 | 2 pimm

op

OLE1—-XBkECHII B+ —m X OERCEHRN. BURRRSZECHVTAIRICERD, H#
%’I&%’%Oﬁﬁ%ﬁ(ZBf%b’CL_iJﬂd)BZﬁkuﬂab‘M\E'Cﬁ)ét&)

OLE1-XBEICH I 2+ —mXDEES FUA R RERFZENRRD, SEIOIYRRI> b
SIEICERU CEMOX R EN W E THhHID

Ozof ( )

ZOMDOIX> b~

FERFRIEIEDOFHACE ITRWMAIECL DA R(FRELORENRATHDENS. FahFR
IEEREEEEERTELRV, B8 TFATESS - RESHOMENHDIENS, SEBHACH
RSN ETH D,

BHZAZCEYOHELAECH I 2EEMET I FIINEOERERUZOCLDBENERRD

(Snoeij NJ, Penninks AH, Seinen W. Biological activity of organotin compounds-
an overview. Environ Res. 1987 Dec;44(2):335-353.) EDFENS. ©F0 5 FEENT
SMEICOVWTEITFIV-. ZTFIV- NITFIV-. MITIZ)-. FRSTFIL-EUTEHEUT. B8,
NI FIZZIEEMEFEOBEENREEVEHIRTU N T FILAZXATS RO ZRICEER
EEZIREIUL.
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wEEHA WHHAER)

{EFER NTFINZZAFZR
CAS&ES 56-35-9
HEES HEEREEFATDRIEE 322
- 20065FE
REIERE (THIER)
=2MEE (FO) X433
2EEE (B X533
=S (RA : #R) DRI
ST (RA : &ZR) DFETERL
S (RA : . XN X532
RBEE/ RIRE X532
GHSP#A BRICXI S S EBRIRMEIE,/ BRI (53 2A
IR ER R 1 DFETERL
BRI DETERL
AIERR R X535+
FEh A X535+
4hEE X535+
HEENERST (EERE) X533 (SuERIEE)
HEENERSTE (RERE) X531 (5eER)
BRANVEEHE DFETER
@ ACGIH TLV-TWA T?n, organ?c compounds 0.1 mg/m3 as Sn(1996)
TLV-STEL |Tin, organic compounds 0.2 mg/m3 as Sn (1996)
® EEE HERE |-
. ¥R BANERE|-
MERECERIRT? [ C T MAk 0.004 ppm (0.02 mg/m3) as Sn (2007)
(EDZSF: Peak lim [ 1(1) (2007)
@ OSHA QVE'?_ ?'1 mg/m3
(@~DE5%E) © N— TWA 0.1 mg/m3
STEL -
TWA -
© UK WEL STEL Tin compounds, organic, except Cyhexatin (1SO), (as Sn)
TWA -
©) EU IOEL STEL —
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEBEFMS 64 (5) 253-285 (2022) FBREZOEIE (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
%%?ﬁ%i%@”y The MAK-Collection for Occupational Health and Safety
VRN | e
ﬁ%ﬁa%@[/tl— https://www.osha.gov/chemicaldata/569
Krﬁkmux |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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%30,

1) Funahashi N, Iwasaki I, Ide G. Effects of bis (tri-n-butyltin) oxide on
endocrine and lymphoid organs of male rats. Acta Pathol Jpn. 1980
Nov;30(6):955-966.

2) Bouldin TW, Goines ND, Bagnell RC, Krigman MR. Pathogenesis of
trimethyltin neuronal toxicity. Ultrastructural and cytochemical observations.
Am J Pathol. 1981 Sep;104(3):237-249.

3) Boyer 1J. Toxicity of dibutyltin, tributyltin and other organotin compounds to
humans and to experimental animals. Toxicology. 1989 May 15;55(3):253-
298.

4) Wester PW, Krajnc EI, van Leeuwen FX, Loeber JG, van der Heijden CA,
Vaessen HA, Helleman PW. Chronic toxicity and carcinogenicity of bis(tri-n-
butyltin)oxide (TBTO) in the rat. Food Chem Toxicol. 1990 Mar;28(3):179-
196.

Bae

Tiff SD Sy R&EE 10 ITICMITFILZAZXAFS R(TBTO)3,6,12mg/kg bw/B% 13~26 &R
RBRHRORS USSR, 3mg/kg bw/BIU EOBFCRIBROESE THLU T EADESIENN
ZRSHIZ. FTERAKRFGHIE -REPRIET 13 BBICERZ(LEBPNRIETENHRIN. 26 B
BT RRTEHEROREDISEICERELE 1) &

¥4 % Long-Evans ISy~ (ITERBE) (CEFEEN)TFILAX 10mg/kg bw/BH%E4E% 3
~30 BIC#HIR O SURLEER T, #B nl e iR ZNEE RO NN 2)3),

Wistar v Nt 60 ITIC T FILZAXAF R 0,0.5,5,50mg/kg bw/H% 106 EREE
EBIG S URRER T, M CTEARUEIBRIBEOIER. HCEIFRIRIRIRIEDFREIEINNHSN
et CNSOREBEOFEE T RIAEZ (5mg/kg bw/H) TEERRINT BEBEINIFILAX
AFSRICLZREERIENOBERZFEMTRL TS 4),

Bl E0EhEBROFER LD NTFINZX{EEYID LOAEL Z 3mg TBTO/kg bw/B ¥l
U RANDEEB SURERGEEZ B ULEEEEE 0.05mg Sn/m’ #/\BREEEE
BELTIRET S,

EO% | 2 i

op

OLE1—-XBEICHIIBF—m X DERISERN BURRERSZECHVTARICERD,
E'IiE'""@*ﬁ.ﬂ‘(LB”b‘CLHI]@S(ﬁMHED‘M\%"C@%END

OLE1-XBBICH I 2+ —mXDEES FUA R RERZENRRD, SEIOIYRRI> b
SIEICERU CEIMOX R EN W E ThD I

Ozt ( )

ZOMDOIX> b~

FERFRIIEDOFHICE T RMAFECL AR (TRELORENRATHDIENS., FahFR
,EF BEBEFEELRV, B8 AFLESE - RESHORBNDDENS. SEEHA(CHE
ARSI NN E TH D,

E%ZﬂISA%@ﬂﬁ%xﬁld]‘@“éﬁi'li(iﬂI/:F)I/EODE RRUZOEICLDBHENRRD

(Snoeij NJ, Penninks AH, Seinen W. Biological activity of organotin compounds-
an overview. Environ Res. 1987 Dec;44(2):335-353.) tOFIENS. 5571 5 FE-EXT
SMEICOVWTEITFIV-. ZTFIV- NITFIV-. MITIZ)-. FRSTFIL-EUTEHEUT. B8,
NI FIZZIEEMEFEOBEENREEVEHIRTU N T FILAZXATS RO ZRICEER
HEEEIREIUL.
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Bl
wEEHA WHHAER)

{EFEE NI FINAZA 77—k
CASEHS 56-36-0
BEEE BBRSEERTORES 9 322
- 20065 &
=HIE \
BEMRAR (EE186)
SMs% (BO) X533
s (BR) DFETERL
ST (RA : AR) PaEPOE N
SMSH (RA : &) DEETERL
S (RA : HEE. SZK) DEETERL
REREME/ RIBiE X533
BRICX I 2 ERE BG4/ BRRIEI4 X532A-2B
4 GHSZ 48 DRSS REAE SYABTERL
’ SR DEETERL
LIEHRRRZE RIR DEETERL
RO DEETERL
G X532
X531 (AR
e . ’ - ) XH2 CHiEER
FIEAER == RE
HERNHESY (HEIRE) %) X493 (S
BRE)
WHEENERSE (RIERE) X731 (RER)
RANVEEN DEETERL
o ACGIH TLV-TWA [Tin, organic compounds 0.1 mg/m3 as Sn (1996)
TLV-STEL |Tin, organic compounds 0.2 mg/m3 as Sn (1996)
o EEEm  pEmE |
e EF= BASRE |-
MERECERIRT [ ore | VAK 0.004 ppm (0.02 mg/m3) as Sn (2007)
(EIOZ=E:: Peak lim [T (1) (2007)
5. @ OSHA TWA 0.1 mg/m3
STEL -
~ =
(@~DFE%E) 5 NIOSH TWA 0.1 mg/m3
STEL -
TWA -
UK WEL
Y STEL Tin compounds, organic, except Cyhexatin (ISO), (as Sn) 0.1 ppm
TWA -
EU IOEL
= STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
() FEEBEFMS 64 (5) 253-285 (2022) FBREZOEIL (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
J?%?H%SZ%OD”R The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= AN~
ﬁ(LﬁHutL’:H’J @ OSHA Occupational Chemical Database
6. |HERE DL E1— https://www.osha.gov/chemicaldata/569
Krﬁkmux |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html
® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf
@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

BHFIR=ZHEE : 2023/08/21

=E2

SIFIN-NF=ZPOJIZINFARZII

1K (BIR)SFAY) CASRN | 56-38-2

FHHREOES

m Az WE:3

IREEREED

==
ES%

NESHREEEME . 0.05 (Bf: mg/m’ )

FERSEIREREAEE (BT - ) OXHHE

HRHLER S

1) BROWN HV, BUSH AF. Parathion inhibition of cholinesterase.
Arch Ind Hyg Occup Med. 1950 Jun;1(6):633-6.

2) ARTERBERRY JD, DURHAM WF, ELLIOTT JW, WOLFE HR.
Exposure to parathion. Measurement by blood
cholinesterase level and urinary p-nitrophenol excretion.
Arch Environ Health. 1961 Oct;3:476-85.

ANED
Ba

X b

NSFAYVEIETIZTO 6 hALL EICOEDAIEULNSFAC O HEE
(¥ 0.1-0.8mg/m> (FF#J 0.2-0.3mg/m?) THolz. CTTEIKIEE
8 13 &lOVT, FRIMEKS LU MBIV IXF5—CEEEAEL TS,
355 1 ZFINSGFAUNIENMENOIZE THD . COVFEEEDLLETIIAMD 12
20V IRT5—CREFTEZETEIRIEEDD., COTIHBTINGFAE
BEZ1EHT 5 yARBORITE TREEEHC)IRATS-EEEDEIENR
HENIz, #EmEL T, 0.2 —0.8mg/m?> OEEEID/CSF A DFE R L (EL
E(IBRTHDELTLS 1),

ISFAVICRIEICGESNTAEES 115 2OFENS. R p-ZbOJ1
J=IHEHEN 2.0mg/L OFE. BEOIUIAT—TEEHETOH
HERHSN TS, COPRTF p-ZhOJ1/—-)LEEIER 2.0mg/L (FRTE
£ 0.2mg/m?> (CABEIBEL TS 2).

B EED, EROINROFERNSTUDIRTS—EHREZRREELL
lE3mE&® LOAEL % 0.2mg/m’ LHIBL. FAIEEFRHSEEEREURE.
0.05mg/m? &2 \BERTERE E-’%ﬂﬁtbt}m EERR

BDIHE

ZOHEER

OLE1—XEREICHII 2T —mX OERICEFEN . BURNRRRECS
WTAIRICERD, %E’Ii = F0RE CERUTEMO BB E
THB

OLE1-XBRICHEIT D+ —mXDIEES FUA - RN ERRFZENERD,
SEIOI> RRA> MNEEICERU CEMOXBFAENNE T B

CIZ0AH
( )

ZOAMBOIAX> b
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Bl

wEEHA WHHAER)

{EFEE SIFIN-N\FG=ZNOJIZNFARZATIAN (BIZINZFAY)
CASEHS 56-38-2
BaSE=s BERSHEEMTHRERS 9 223
- 2006%E 20165%E
=H4IE ) .
alaas (THLEFRE) (TH2EERE)
SMsEE (BO) X532 X532
SMsEE (BR) X531 X532
SMEE (RA : H2R) TIHEXTRIS RIS
SMsEE (RA  &ZR) DEETERL DEATERV
SIS (RA : #E. ZXN) X431 X551
KRIEBEEM/ RIBE X533 X545+
GHS%#a BRICHT T BERE RIS YE / BRAIERIE (X528 X528
N0 SR R 14 DEETERL DEATERV
RSB FIE X535+ FTERUV
AIERZE RS X4+ DEATERV
FEN A X4+ X552
AoESE X532 X532
HEENERSE (EERE) X531 (FHER) X531 (FHHER)
HERNERSY (RERE) =1 Gees) | BT (*zg%‘ B
BANEEHE DEETERL DEATERV
TLV-TWA [0.05 mg/m? (IFV) (Skin) (2003)
o ACGII—_| TLV-STEL |-
- EE e EEE (0.1 mg/m’ (&) (1980)
e E¥s BAHEEE|-
HZE (I EEPR R - - MAK 0.1 mg/m>1 (H) (1958)
EIDY=F:: Peak lim I (8) (1958)
TWA 0.01 mg/m’
SHA
(i#%% o 0 STEL -
~ = 3
(@~@ ) s Nosn | TWA 0.05 mg/m
STEL -
TWA -
K WEL
9 v STEL -
TWA -
EU IOEL
@ v 10 STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
2 FEEBEFMEE 64 (5) 253-285 (2022) HFBFEEZOENIES (2022F%)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
%%?ﬁ%i%@”y The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= VAN
E(Lﬁﬁutém @ OSHA Occupational Chemical Database
ﬁ%ﬁa%@bt]_— https://www.osha.gov/chemicaldata/569
Krﬁk@l}x |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

HRIRSHERMEH : 2023/08/21

ME%

1,2,4,5,6, 7,8, 8-A945/00-2, 3, 3a,
4, 7, 7a-~"\FHERO-4, 7-A5)-1H-4>F7>
(Bl% : 70)L7>)

CASRN | 57-74-9

FHREOES

mAE L=

TEO
128

W
EOiRR

NERIEERE%EME 0.5 (Bfi7 : mg/m?* )

R REIREEAEE (BT ) OXFHME

HRBLERS
.

1) Princi F, Spurbeck GH. A study of workers exposed to the insecticides
chlordan, aldrin, dieldrin. AMA Arch Ind Hyg Occup Med. 1951
Jan;3(1):64-72.

2) INGLE L. Chronic oral toxicity of chlordan to rats. AMA Arch Ind Hyg
Occup Med. 1952 Oct;6(4):357-67.

3) National Toxicology Program. Bioassay of chlordane for possible
carcinogenicity. Natl Cancer Inst Carcinog Tech Rep Ser. 1977;8:1-
123.

707> PIVRIZELUTAILRUUIC 1~3 SFRIIRIFCELUR 22 ADIEEEICHL
T, BNADIIERERIER THONZBURNIEIR (AERL . BAVRIR. B88. 1t &
K. HIREE, AEEE, IMIREERY) (F. EEEERE 5 mg/m UL (FILR
U HE) TEREESINRBHOI 1),

tEEDSYE 20 FLIDIC, 5. 10, 30, 150, 300ppm DFOINT > % 2 FfElEEE
1RS5UIERERT(E, 30ppm U T TIIBEEREFEIFREHS NN, 150ppm BLET
(&, ARERY . BAIAR. FEEBIEXROBSRFZENRRING 2),

It 50 It B6C3F1 YURIC/0OILT>(71.7% cis-chlordane. 23.1%
trans chlordane. 0.3% heptachlor. 0.6% nonachlor. 1.1% hexa-
chlorocyclopentadiene. 0.25% chlordene isomers and other chlorinated
compounds)%i# 30. 56mg/kg/day H&UIE 30. 64mg/kg/day % 80 :ERTE
EES SUENAMBR T, MEET R TORHCAHERNAOREROE RSN
5Nz 3).

BUEED, b MNBR SRR SRR Z B R 22 Uiz NOAEL % 5mg/m”’
EHIBTUTZ, BREERIR(E, 707 Y EMOIEERTERVCEZERBL. N\FHEER
#4B% 0.5 mg/m’> ZREI 3.

EDi5

ZOHEER

OLE1-XREICHII 2+ —mXDERSEMRDL. BURNERSZEICSVTAIEICER
D, E\SMHEFORF (TFRLCEBNMOXERAENVETH DD

OLE1-XBRRICHIT D+ —m X DEEES FIA R RREZENERD, SEOI> R
> NRECRU CENOX BB E TH A

Ozoftt  ( )

TOMOIA b

25 COEIIERKEICHIIDREREE 0.215 mg/m’ HEEE#(E 0.5
mg/m3 EDLEN 0.43 THBTENS, FIFERTDM HEIHE CEMES ENVE
_C‘@éo

RBREOTELEIESE - RESHOMBNHITENS, SEBRHACHR - RTHINE
_C‘@éo
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Bl
wEEHA WHHAER)

. [{EZinE% 1,2,4,5,6, 7,8, 8-A944900-2, 3, 3a, 4, 7, 7a-~"FHtRO-4, 7-X9)-1H-1>7> (Bl&I0L7>
2. |CASES 57-74-9
3. | ES SEMESFEEMTHRIRE 9 113
P— 20065FE 200958 20205
- (Frk18EE) (ER214E) (DI2ERE)
s (BO) X534 X534 X534
s (BR) X533 X533 X533
ST (RA : AR) paEsPOE N parSPOE N X CZELBV
ST (RA : &ZR) SFATERL SFTERL SFATERL
2SS (RA : WEE, SZK) SFATERL SFTERL SFATERL
REREEME/ RIBiE X532 X532 X532
BRICXT I 2ERE BG4/ BRRIE4 X732A-2B X532 X532
4 GHS % IR ERREAE I SETERL FEETERL SETERL
’ BRI RRMEIE DEETERL DETERN DEETERL
AR RIR X532 X532 X532
RN X532 X532 X532
X532, e -
. P e —aa | 1B AT
I &52 e | an s
SRV g memxs
HERNHESY (HEIRE) X531 (FHEZR. FF) X531 (FHRER) X1 (FRER)
e e e X1 (BF R, | X911 (R F (X911 (R, R
HEENESES (RIEFEE o .
et Bt (RERE) BIE. %) i 5% . D)
BANVEEHE DEETERL DEATERV DEETERL
TLV-TWA [0.5 mg/m3 (IFV) (0.02 ppm) (2019)
v ACGI"_' TLV-STEL |-
- EER fraee |-
ey E¥s BAHEEE|-
HZE (I EEPR R - - MAK 0.5 mg/m°> I (1966)
ElOg=F:::3 Peak lim [T (8) (2002)
TWA 0.5 mg/m’
. SHA
> N @ © STEL -
(O~QEFE%E) - NIOSH TWA 0.5 mg/m’
STEL -
TWA -
UK WEL
O STEL -
TWA -
EU IOEL
Y STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FERFEFMES 64 (5) 253-285 (2022) FBRESZOEIE (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
JRZEERSCE DR The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
— / \fik
%(;ﬁHL\K_L\E’J @ OSHA Occupational Chemical Database
6. #&E@%(Dl/tl— https://www.osha.gov/chemicaldata/569
ol (® CDC - NIOSH Pocket Guide to Chemical Hazards:
Szmk@ JX t\ https://www.cdc.gov/niosh/npg/npgd0006.html
® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf
(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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HIHA R E FEER AT

BFIRESFHEMZER : 2023/12/26

ME%

1,2,3,4,5,6-AFH5o00>70F5> (A& :

7)) CASRN

58-89-9

FHHFREOES

AR L2

mERE
fB0RR

IN\EsELREEAE(E RTETERY (BT )

FERREREEAE(E (B ) OXHHE

HRBLER
.

1) Rivett, K.F, Sortwell, R.]J., Spicer, E.]J.F.,, Cheshire, P.]J., Street, A.E.
& Burrows, I.E. (1971) Lindane toxicity studies in beagle dogs
(initial studies in dietary intake for 104 weeks). Unpublished report
No. 4187/71/345. Cited in Lindane, Pesticide residues in food -
2002: toxicological evaluations. 2002:117-164.

2) Amyes, S.J. (1990) Lindane: Combined oncogenicity and toxicity
study by dietary administration to Wistar rats for 104 weeks.
Unpublished report No. 90/CIL002/0839. Cited in Lindane, Pesticide
residues in food - 2002: toxicological evaluations. 2002:117-164.

X b

HEREE —J IV R B EE 4 IT(CU>FT>% 0. 25, 50, 100 ppm OFEET 104 E8M[H
SREEIRS#1ToIcECA. 100ppm 585D 1 ILAYEEFAEZ(CTET-UTz, 50
ppm U _EIS5ET(II%5RIA% 1 A ANSIVMREIDIEND. 100 ppm 58T
(33 5FA%E 6 HENBTIVHNIAZRT7I-TE O ERNRHSN. 2 TOIRSEET
fEfEDiE EERUENESEMENU, RIBE#HFENZLEEIE (iREDnZE
FRAEDIENN) & TFEAR (RIZECHIFRIEEFELERDIEI) (CHBVT. 50 ppm &5
BFCERHLNTVBZELD, NOAEL (FltEES 25 ppm (0.83 mg/kg bw/d) &
LTWs1).

It 1 Wistar 5w bh&8% 50 IL(CU>F>% 0. 1. 10. 100, 400 ppm OFAET 1
FRIBEEIRSURECA. 100 ppm 1 SEF DI TREfES LURFIROHET /AEXTE
SOEN., NEFOMHERFRZAERNERHENTZ, £z 400 ppm & 5EF C(IMAEE
DoinEl () | FRIMERE-AEJOEAE-AIYNMUYMEDK T (t#HE) | Mo
BEUDBIONILSONEEOIEN () . #2IL 70— )IMBSLURRZERED
1@ () . 7LDz /J0JU> iR (i) | EgE0HIR () | SETROE
o (i) HERHSNI. 10 ppm U T O SRF TS AR NROSNRH e
H5. NOAEL (X 10 ppm (fiff ; 0.47 mg/kg/H. It ; 0.59 mg/kg bw/d) &
LTL3 2),

BUELD, EpEREROFERNS. SYNIHIF 2SS (FFHfEOIEX) | &S
% () . iFsE (Eg) zERFSZELU 10 ppm (5 ; 0.47 mg/kg
bw/d) % NOAEL LT, MERBREEEEZREUR 0.2 mg/m’ Z/\BERIEEER
HEBELUTRET S,

C-0)
Ba

TDIEH

OLE1-XEREICHEII 3+ —mXOERICEFEN, BURNZREZECHVTKIBCERRD. BHHEEOR (R TENOX AR BE THBIH
OLE1—XRRICHEIT B+ — X OEEES A IR RRZENR R0, SEIOL MRA> NEEICHRU GENOXHRENM L E THBIs

Dzofts ( )

ZOAMBOIA> b

IRFFETIRETOFER. ECLD GHS DFCHBVTRENAM 1 A (CDFEEINTVST8H,
IREEEEESHRVEEROR,
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Bl

wEEHA WHHAER)

{EFES 1,2,3,4,5,6-~AF5700370 %> (Bl : U27>)
CASHES 58-89-9
BESES HHEDEERTARIEE 9 508
=5 2006%E 20165E
REHAE (T8 (Ti28E)
s (BO) X533 X933
SME (BR) X532 X933
s (RA : H2R) DEETRIH RIS
SMs (RA &R DEETERL ParSPOE N
SMEE (RA : HE. XK X4 X534
KRIEBEEM/ RIBE X535+ X545t
GHS%y4a BR(CxT g 2 EERIBMEIE / IBRIIE 4328 X428
IR ERRRAE I DEETERL DFETERL
RERA I X535+ X545t
ShEffRERR T X534+ DFETERL
FEN A X552 X31A
e T-E=cd X534+ X51B
BHERNERSE (HERE) X531 (FHER) X531 (FER)
BRI S (RIERE) m)'zﬁzl ﬁ;”zﬁﬁéi) X531 “ii:frf“ L
RANVEE] DFETER DFETER
TLV-TWA [0.5 mg/m’ (1996
= el TLV-STEL |- o ( :
o EXE  wemE |-
) SFS BRAAERE |-
Hik2E(I<EERFR ~ — MAK 0.1 mg/m’ I (1998)
ElY=F:: Peak lim__|1(8) (2000)
) OSHA QVE'?_ 0.5 mg/m
(O~DFEE) 5 NIOSH TWA 0.5 mg/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 (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEBEFHMS 64 (5) 253-285 (2022) FBREZOEIE (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
RERSIEOYN The MAK-Collection for Occupational Health and Safety
SRR [ e el o s
#&Fﬁ%@[/tl— https://www.osha.gov/chemicaldata/569
KfﬁkCDUZ |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

BHRIRSH®ERMER  2023/9/19

ME%

3-73J-1H-1, 2, 4-NJ7Y -l
(Bl&7=dO-JL)

CASRN | 61-82-5

FHHREOES

m Az E:2

FEO
Ba

=EEEE
DIRE

NEREEE%EE 0.2 (BfI: mg/m® )

ERMREREE . (BEAi - ) OXFHE

IRHLER S 5

1) JUKES TH, SHAFFER CB. Antithyroid effects of aminotriazole.
Science. 1960 Jul 29;132(3422):296-7.

2) Steinhoff D, Weber H, Mohr U, Boehme K. Evaluation of
amitrole (aminotriazole) for potential carcinogenicity in orally
dosed rats, mice, and golden hamsters. Toxicol Appl Pharmacol.
1983 Jun 30;69(2):161-9.

DS (. BE2R. RARARER) (CHUREBRRE 0. 10. 50 LU
100 ppm T 2 FRIOFENAMEERZITOIAER . 50 ppm (F<EEARE 15 &4
D55 2 #&KT. Iz 100ppm (F<EEARE 26 RADISE 17 HRIKRTERIRAROIR
FERRZ 2RI, 128 50ppm (FKEBFH LU 100 ppm (FLEBFDENEN
1,4 BAROVTI(E., BEFRIIER BB OB BRI INZPTR TéHholke
1),

DY CRETANEA) BEF 75 I UEERERE 0. 1. 10 KU 100
ppm(#3%5= ; fiff 0. 0.06. 0.6 BLU 5.8 g/kg. It 0. 0.08. 0.8 HLU
7.9 g/kg) T 38 hAM(&K 1143 H) 0XEERSHERZITOIHER. 100
ppm (FEERF CERVIR(HLIRUICEIABRISREZIDIENN. BIRBRE T A DA
BRAESREMENLEL 2).

Bl EDcELD., EMWPEEROIERNSFIRIRS LU T RADIEB MZE L 2R
228Uz NOAEL 7 10ppm (#8#%5= : 0.6 g/kg. —HISS=E1E
0.5mg/kg bw/H) EHIETL. FERFREEFEEZERUR 0.2mg/m’ %/ \BF
EIEEEEBEELTHRERITD,

EDi5

TR

OLE1-XBREICHI2F— X OERIGEGRN. BUZMRREZECHNT
KIBICERD, ESUEEORTIIRUCENOXXEABNUE TH B0

OLE1—ERREICHII DT —m X DEES FUA - ZNRREZENERD, SO
DI RRANEEICRU GENDOXFRAB NN E Tt

CIZ0Ah
( )

ZOMDOIX

18




Bl

wEEHA WHHAER)

{EFEE 3-72)-1H-1, 2, 4-N)7Y—=)L (BI%7=h0-)l)
CASEHS 61-82-5
BSE=S BERSHEETHRERS 9 23
BEHES ZOQGETE 2099fﬁf§
(CERR185E) CERR215RE)
s (BO) X534+ X545t
s (BR) X534+ X545t
S (RA @ H2R) PaEsPOE N parSPOE I
S (RA : &) DEETERL DEATERV
S (RA : HEE. XK DEETERL DETERN
REREEME/ RIBiE X533 X545t
GHSH %8 BRICS o RS M/ BRI (X5328 X4528
IR R kA 14 DEETERL DETERN
BRI RRMEIE X531 X531
AIERERIR X534+ X5t
FEh A X534+ X5t
S X532 X532
WESNERSE (HEIRE) DEETERL DETERN
e e e X531 (FRER) X | X991 (FRER) (X
= %E\ == j%fﬁ
RERIImESIE (RERE) 532 (5FAD) 52 (FFBE)
BANEEHE DERTERL DEATERV
TLV-TWA [0.2 mg/m? A3 (1995)
o ACGII—_| TLV-STEL |-
- EER raee |-
e %S BAHEEE|-
HZE (I EEPR R - - MAK 0.2 mg/m°> 1 (1983)
BEOEE Peak lim [ (8) (1983)
TWA -
SHA
o 0 STEL -
(@~DFES%E) - NIOSH TWA 0.2 mg/m’
STEL -
TWA 0.2 mg/m’
K WEL
9 v STEL -
TWA 0.2 mg/m’ (2017)
EU IOEL
@ v 10 STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
2 FEEBEFMEE 64 (5) 253-285 (2022) HFBFEEZOENIES (2022F%)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
%ggﬁy%“wuy The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= AN~
ﬁ(LﬁHutLﬁ‘H’J @ OSHA Occupational Chemical Database
ﬁ%rﬁ%@btl— https://www.osha.gov/chemicaldata/569
Krﬁk@l}x |\ ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

HrixRS&MEE 1 2023/7/31—10/20

ME%

[il3i7d CASRN | 64-19-7

SHlREOES

mAE =3

FEO
Ba

MR
EOiRR

NE R REEAE(E (BT : )

KR ENRE BB 15  (Bfi: ppm ) OXRHE

R PR

1) D. W. Fassett, unpublished data, Laboratory of Industrial Medicine,
Eastern Kodak Co. cited in cited in: Patty FA: Iindustrial Hygiene and
Toxicology, 2nd ed., p 1779. John Wiley & Sons, New York (1963)

2) Vigliani, E.C., Zurlo, N. Erfahrungen der Clinica del Lavoro mit einigen
maximalen Arbeitsplatzkonzentrationen (MAK) von Industriegiften. Arch.
Gewerbepath. Gewerbehyg. 13, 528-34 (1955).

3) Ernstgard L, Iregren A, Sjogren B, Johanson G. Acute effects of
exposure to vapours of acetic acid in humans. Toxicol Lett. 2006 Aug
1;165(1):22-30.

BILEYMDRZEICI LT 50%L EDREOKEFEEDEEFERRMEFERMEZ
5|ERIIN. 5~10 % TELEEIIZERIEEENTVS 1),

19,000-35,000 ppm ([CHHEHT B 47~86 mg/| DEFEEZWMAUEND ()
YDRE. . GEEREE) T MEEREDFTMAERZRENZN. 30 DRIRAZ
B TE, INEBEMRZBDOIMEREIESNR, £ENTVS 2),

BL& 6 ADBEENRTST(T7IC0. 5 BLU 10ppm DBEEZRSZ 2 RFREEC
EUTRIBEIAS 10 IEE% Visual Analogue Scale (VAS) TiHfUES
2. 10ppm I ERF CEONRBNMERICEN O (VAS HHYE 7.5/100
mm) M. ELK%FRVT VAS F1iE(E 8/100mm LT THD. VAS 1 26/100
mm (=Mt (somewhat) ) ZBXZREFIFFEAERBNBN O, T, Ak

BEARE. LB, MERAEN—D—FOZEAC(EERHRH 0 3) ©

PLEED, REAIFKECLZFERDIRCZLLCENS, NIFRIEEEEE
(FERETERVIZIRE TS, Flo. LRI T 7ERERDEEADRBAEIRDIER
J:D%MH%F'EEJ‘};%FEEZEECUC 15ppm Z3EEK I 3.

EDi5

ZOHEER

OLE1—- XIS 2F—mX DERISEMRD . BURIIERSZE(CHVTRIEC
F0, H#Es I?E%’%@’fﬁu]‘kBﬂb‘CLDH@Yﬁkuﬂab‘M\gfﬁét&)

OLE1— XIS D+ — X DELEES FIA - FRRREZENERRD, SEDIY
RIRA > MERTE (R GENO X BRAEN S E TH S

Ozt
( )

ZOAMBOIA> b

b hOEZFIRABRCHVTIHFIREEE DR T IR ENESNTLSHY, BE(EE
OFNBTEFRVNCENSSEIIIRBURN O, SEOIMBOEFORTHINETH
Do
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Bl

RESHRA FERER)
. |eFEmEE iz
2. |CASES 64-19-7
3. | ES SEMESFEEMTHRIRE 9 176
E=HES ZOQGETE 2099fﬁf§
(CERR185E) CERR215RE)
ST O X535 X545t
s (BR) X534 X534
ST (RA : AR) paEsPOE N parSPOE N
S (RA : &ZR) X534+ DETERN
S (RA : HEE. SZK) DEETERL DETERN
REREEME/ RIBiE X531A-1C X531
. GHS%4a BR(CHT 9 2E BRI,/ BRI X531 X531
’ IR ER R 1 X531 DETERN
BRI RRMEIE DEETERL DETERN
AR RIR DEETERL DETERN
RN DEETERL DETERN
S DEETERL DETERN
X1 (mR) X5 | o1 (MR, MFikes
SEENERES] [o]£2
ER St (HEIRE) > (ISR %)
BHERNEREE (RIERE) SDEETERL DEETERL
BANVEEHE DEETERL DEATERV
@ ACGIH TLV-TWA |10 ppm (25 mg/m3) (2004)
} TLV-STEL |15 ppm (37 mg/m3) (2004)
® EEZE] ZraEE |10 ppm (25 mg/m3) (1978)
E¥s BAHEEE|-
B2 (S<EERR - - MAK 10 ppm (25 mg/m3) (2007)
(EIOZ=E:::: Peak lim [1(2) (2007)
TWA 10 ppm (25 mg/m3)
. SHA
> @ © STEL -
(O~OREZE) |7 osn VA 10 ppm (25 mg/m3)
STEL 15 ppm (37 mg/m3)
TWA 10 ppm (25 mg/m3)
UK WEL
9 STEL 20 ppm (50 mg/m3)
TWA 10 ppm (25 mg/m3) (2017)
EU IOEL
Y STEL 20 ppm (50 mg/m3) (2017)
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
2 FEEBEFMEE 64 (5) 253-285 (2022) HFBFEEZOENIES (2022FE)
(@ List of MAK and BAT Values 2022
B https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
Jﬁ?ﬁ%ﬁﬁj{%’d}ﬂ& The MAK-Collection for Occupational Health and Safety
- https://aonlinelibrarv wilev.com/doi/book/10.1002/3527600418
ﬁ(hﬁﬁ L/\TC/LA\H’\J @ OSHA Occupational Chemical Database
6. ﬁ%gﬂ o)l/t_-,__ https://www.osha.gov/chemicaldata/569
| (® CDC - NIOSH Pocket Guide to Chemical Hazards:
Krﬁk@ JZ l\ https://www.cdc.gov/niosh/npg/npgd0006.html
® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf
@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

BHRIRSH®ERMER  2023/6/28

ME%

AF5H0015> CASRN | 67-72-1

FHHREOES

m Az =3

TED
128

RERE
EDRZE

NEEEEESEE @ 1 (BE4 : ppm)

KR ENRE BB (BT ) OXHHE

IR PR
.

1) Gorzinski SJ, Nolan RJ, McCollister SB, Kociba RJ, Mattsson IL.
Subchronic oral toxicity, tissue distribution and clearance of
hexachloroethane in the rat. Drug Chem Toxicol. 1985;8(3):155-169.

2) National Toxicology Program (NTP). Bioassay of hexachloroethane for
possible carcinogenicity. Washington, DC, U.S.: 1978 0163 - 7185
Contract No.: NCI-CG-TR-68.

3) National Toxicology Program (NTP) Technical Report on the
Toxicology and Carcinogenesis Studies of Hexachloroethane in F344/N
Rats (Gavage Studies). Research Triangle Park, NC, U.S.: U.S.
Department of Health and Human Services, 1989.

4) Weeks MH, Angerhofer RA, Bishop R, Thomasino ], Pope CR. The
toxicity of hexachloroethane in laboratory animals. Am Ind Hyg Assoc
J. 1979 Mar;40(3):187-199.

5) Weeks MH, Thomasino JA. Assessment of Acute Toxicity of
Hexachloroethane in Laboratory Animals. Study No. 51-0075-78.
Aberdeen Proving Ground, MD, U.S.: U.S. Army Environmental
Hygiene Agency, 1976;

A b

It Fischer344 5w h&2% 10 IT(C 0. 1. 15, 62 mg/kg bw/HOR=T 16 1A
BREEI St ER%1ToleEC A, 15 mg/kg bw/B L EOI&SEETHEMKER (CE3HE
FRAIEEELAHEREENRHSN. NOEL (£ 1 mg/kg bw/BTHIEE 1) &

EROFENAEDOIHRS BN, D B6C3F1 YIX%& 50 [L(C 590,
1179mg/kg bw/BOREE% 5 H/E. 78 BREBFEFIR OIS URRER TEATHER
e FIEMEHED F344 Sy & 8% 50 I 2 FA= (Bf:10. 20mg/kg bw/H. lif 80,
160mg/kg bw/H) % 5 H/iE. 2 FEEHEHEORSUERRT(E, Sy MCE R
IRAE - FE 2 SOBBOFEEBINNERENZ2) 3) »

HEDHF DR (EE LDso fE(E>32,000 mg/kg T. BROMEEERIEE>1,000
mg/kg LDEMBETHOIN., N HDD TR EICRAIZREHNRENTWVS 4)
5) .

BLELD, 1) DEMEERDFERN S B R ERES LU IEEN RSN, HD
ITIBEEL DENBAERTIZESE 15 mg/kg bw/H% LOAEL LU, FERGEEREE
Ufz 1ppm Z/\BSREEEEELL TIRET 3.

EDi5

ZOHEER

OLE1—XEEICHE I 2F - X OERIGEFRN, RURNRRFZECSVWTK
IRICERRD, ESHEEFORET (CFRU TENMDXEEAENM L E TH DD

OLE1-XBE(CHIIBF—mXDEES FUA RN RREENERD, SEIO
I RN METEICERU CENOX RSB E TdrdIes

CIZ0AH
( )

ZOMOIX b
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Bl

wEEHA WHHAER)

{EFEE AFYH0019>
CASEHS 67-72-1
BSE=S BERSHEETHRERS 9 505
- 20065 &
EEaC] \
BEMRAR (TE186E)
ST O X535
s (BR) X535t
ST (RA : AR) par SPOE
SMSH (RA : &) DEETERL
SMS% (RA : 1EE. SN X535t
REREME/ RIBiE X533
GHS % IR(CH I 2EE MBS/ BRRIEE X532B
IR R kA 14 DEETERL
BRI RRMEE X535t
LIER SRR DEETERL
RO X532
ET-E=c X534+
HERNHESY (HEIRE) DEETERL
HERNRSSE (RERD) P2 (. T
BANVEEHE DEETERL
TLV-TWA |1 ppm (9.7 mg/m3) (1996)
o AL TLV-STEL |-
® EER HFESEE |1 ppm (9.7 mg/m3) (2022)
s EFE  BAHETRE|-
MERECERIRT [ T mAK 1 ppm (9.8 mg/m3) (1969)
VEIDY=E:::: Peak lim [T (2) (1969)
@ OSHA ngAL 1 ppm (10 mg/m3)
(@~DEE%E) ® _ TWA 1 ppm (10 mg/m3)
STEL -
TWA -
K WEL
9 v STEL -
TWA -
EU IOEL
@ v Io STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
2 FEEBEFMEE 64 (5) 253-285 (2022) FFEEZOENIES (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
E%Eﬁ %"@uy The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
— / \fik
i(k‘ﬁﬁmhi’\ﬂ’] @ OSHA Occupational Chemical Database
#&Eﬁ%d)l/t]_— https://www.osha.gov/chemicaldata/569
;zmko)uz t\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

HIxREZHFEHE : 2023/09/19

=g

1,2,3,4,10,10-A¥H4900-6,7-I R

*3-1,4,4a,5,6,7,8,8a-AYFt R0O-

I>R-1,4-I>R-5,8-SX5)FIJ5L>
(RIBI>RUY)

CASRN | 72-20-8

FHREOES

mAE L=

IREEEED

e

NESRTEEE%EME @ 0.1 (BAI: mg/m?)

ERMREREEE . (BT ) OXFHME

HRHLER

1) Treon JF, Cleveland FP, and Cappel J. Pesticide Toxicity,
Toxicity of Endrin for Laboratory Animals. Journal of
Agricultural and Food Chemistry 1955 3 (10), 842-8.

AED
Ba

X b

28 Hiisd Carworth(=Wistar) 3y bR 42 20 [T (LT
0. 1. 5. 25, 50, 100 ppm OI>R>EEER % 2 ERIS IR T
(. 50 XU 100 ppmIKSEETINIREECT I 2ERILIE (= ZEE
) | EFREEEECDERENERREN. HUARILINTICED .
25ppmIESEFDIEITE TR Z <o, Ffz 25. 50, 100 ppm %5
BYCIET-USYNC(E. B, AFRE. BShE. BIB(CUFADEENRSNT.
50. 100ppm & 5B OEF Y MCEAFEOMHCEENRHSN. 0. 1.
5. 25ppm &5 0ETF Y FORFEIFIE S Tdpolc. Sppm TIIMAEE(C
MR EELEN T, BEELENMETIENUL. 1ppm 1 S5EFTIEEE
FREsnhor 1),

Ffe. MR 22 ILFDD(RX (E=FJILR) (0. 1. 3ppm HBL\ 0,
4. 8ppm DI RU>EBEENZ 2 FRISGXIEFRTE 1ppm 58T

(FFENROSNRBIDE L) . BB REBIRS(CLS 1ppm (F5VhDIGEE
0.0Smg/kg RE/HIC. 1XDIZE 0.025mg/kg AE/BHICHHZEHTS
1).

PUEXDEMWDSHBRDIERNS . HHIREB TS ZIEREE LU
NOAEL Z3wh 0.05mg/kg #A&E/H. 12 0.025mg/kg A&/ H EH T
U AEREEERZEUR 0.1mg/m’ Z/\BRIEEEEEL U THRE
93,

BDIHE

ZOHEH

OLE1—XEkEICHII2F —mXDE2RICEFHN . BURNEREZZILH
WTKIBICERD, ﬁi’liE'*'rd)*ﬁu‘.f(gBﬂbTLbﬂd)Yﬁknﬂﬁb‘M\g
THdIH

OLE1—XEBICHIFDF—mXDIEEES A = EREZENERD,
SEIOI> RRA > MNEECBRU GENMONFAEABENNE THhdesh

CEnfth
( )

ZOMDOIX
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Bl
wEEHA WHHAER)

{bEZWEL 1,2,3,4,10,10-A+8400-6,7-I8+>-1,4,4a,5,6,7,8,8a-A0Fc RO— I R-1,4-TVR-5,8-SX5 )3 745> (BI&IVRUY)
CASEHS 72-20-8
BSE=S BERSHEETHRERS 9 507
BEHES ZOQGETE ‘ZAOZOEFE
(CERR185E) DH2EE)
SMs% (BO) X532 X531
s (BR) X531 X531
ST (RA : AR) PaEPOE N XZHUBL
SMSH (RA : &) DEETERL DETERN
S (RA : HEE. SZK) DEETERL DETERN
REREME/ RIBiE X534+ XZHUBL
GHS43% BRICX I 2 ERE BG4/ BRRIEI4 DEETERL DETERN
IR ER R 1 DEETERL DETERN
BRI RRMEE DEETERL DETERN
LIEHRRRZE RIR X534+ XTEZELBON
RO X534+ XBTEZELBN
G X534+ XBTEZELBN
e . ’ _ X931 (HER A | o1 (MER AT
eSS EIEga
et Bt (REIRE) i, ) i, BT
EEEN RS (RERE) X531 (FRRF | X1 (R
o fih) fih)
RANVEE! DEETERL DETERN
TLV-TWA [0.1 mg/m> (1996)
& ACGII—_I TLV-STEL |-
- EXEm  HoeE |-
: . SFS BRATERE |-
HikZE(I<EERR ~ oEC MAK 0.05 mg/m> I (2011)
BoaE Peak lim [ 1(8) (2002)
TWA 0.1 mg/m’
OSHA
o STEL -
(O~QFE%E) 5 NIOSH TWA 0.1 mg/m’
STEL -
TWA -
UK WEL
Y STEL -
TWA -
EU IOEL
9 STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEBEFM 64 (5) 253-285 (2022) FBREZOEIE (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
E%Eﬁ %"(DJ_IX The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
AN
%(;%L\RL\E’J @ OSHA Occupational Chemical Database
#&E@%"G)l/tj_— https://www.osha.gov/chemicaldata/569
;zmko)uz t\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html
® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf
@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

HrRSHEMEE  2023/9/19—-12/8

ME%

1,1,1-M)700-2,2-EX (4-Xb+3T12)L) I

5> (Bl : XhES40)) CASRN | 72-43-5

FHHREOES

m Az =3

REE%E
EDiRZ

NEREEEAME : 1 (BEAI: mg/md)

ESMREREE . (BT ) OXFHME

HRBLER
=

1) Aoyama H, Hojo H, Takahashi KL, Shimizu-Endo N, Araki M,
Takeuchi-Kashimoto Y, Saka M, Teramoto S. Two-generation
reproduction toxicity study in rats with methoxychlor. Congenit Anom
(Kyoto). 2012 Mar;52(1):28-41.

ItfnfE SD Sk (#R) &E8f 24 IL(C 0. 10. 500. 1,500 ppm (ff : 0. 0.600.
31.2. LU 96.0 mg/kg/H. I : 0. 0.866. 43.5. 122 mg/kg/H) DOXRE
>0l (MXC) % 17 IBRPEEEIRSUFER. D 500 ppm (FKEEFULTH
EiEDD}[U%UBJ:U}EEH%(DEEE’J‘D‘ﬁ B3R5, D 1,500 ppm (EEEETHE

*’f”ﬁt‘f@ﬁ&ttﬁﬁiiigd)ﬁ%‘\mﬂz’l\ SEEBROENE. BINIAROEHELABXT
ZFJJ:ZM‘H;(]‘EE(D’% BRI RSN, Fz. D 500 ppm (I{ERET FEMAD
BUEESLVIRANSSA— de)ﬁ B 1,500 ppm (FEEET T BRGNS
FEDRD . SIEOEIRNERELETEEDRL . IANSSA-ILORIMHBEEIER
HoNiz 1),

BLEED, SMEiBROFERNS. IARNSS A O ZEERFZEL Ul LOAEL %
500 ppm (43.5mg/kg/day)cHIErL. AMEEFREEZ2zE R U \BREEREE
B% 1 mg/m’LiREI 3.

20

b
N ZDER

ZOAMBOIAX> b

Xk 1 [CD B EEOVTE AT OIRGE25%TE I BRI, BARUT

FESBIFITHRGEEAIC MXC IR S URGITITE VitRLDE/)\FHE% 50ppm (3%
ETEYIC 10ppm ZFHIELUL. LaNTWR, COEEERBL. BEFIRSE TII\BF
BEEEEEOEH(CBRLUTIE LOAELS00ppm %#ERAT3LEUT,
*1: Chapin RE, Harris MW, Davis B], Ward SM, Wilson RE, Mauney MA,
Lockhart AC, Smialowicz R], Moser VC, Burka LT, Collins B]. The effects
of perinatal/juvenile methoxychlor exposure on adult rat nervous,
immune, and reproductive system function. Fundam Appl Toxicol. 1997
Nov;40(1):138-57.
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Bl
wEEHA WHHAER)

{EFEE 1,1,1-M)700-2,2-EX (4-XhF2T12)0) 145> (Bl% : XhFS200)
CASEHS 72-43-5
KBRS BEESEEETORIRE 9 389
- 20065E 2018%E
=H4IE ) .
BEIAR (THLEFRE) (EHIOERE)
SMsEE (BO) X535 X545+
SMsEE (BR) X534+ DEETERL
SMsEE (RA : H2R) TIHEXTRIS SR
SMsEE (RA  &R) DEETERL DEETERSS
SIS (RA : #E. ZXN) DERTERL DEATERV
KREREM/ R SDEETERL DEETERL
. GHS%4a BRICIS B EEERIBIE I/ BRAEIE DETERL SEETERN
' IR BR REA/F I FETERL FETERL
RS X534+ DEETERL
AIEHRZE R X545+ DEATERN
FENAME X9+ DEATERV
AoESE X532 X531B
HEENERSE (EERE) X532 (FHER) X932 (#HER)
o = =i X532 (BHiE. #8 | X992 (FHRR. B
FIEAZH == £
BHERNEREE (RIERE) % RSN . PISSR. AT
RANVEENE DEETERL DEATERV
TLV-TWA [10 mg/m’
= ACG“—_I TLV-STEL |-
- X HEREE |-
e %S BAHERE|-
HEZE (S (RERR ~ — MAK 1 mg/m°> 1 (2013)
BoaE Peak lim _[1(8) (2002)
TWA 15 mg/m? (Total dust)
OSHA
S - STEL -
(@~0RS%) ® NIOSH it ~
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 (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEBEFM 64 (5) 253-285 (2022) FBREZOEIE (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
e v The MAK-Collection for Occupational Health and Safety
Jﬁ%nm%%?”y https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
E(L}fﬁ_{' ILAE’\J @ OSHA Occupational Chemical Database
6. ﬁ%ﬁaﬁwl/tl— https://www.osha.gov/chemicaldata/569
jrﬁk@l}x ~ (B CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html
® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf
@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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BHPIRS®ERMER  2023/6/28

ME%

AFINTFI | CASRN | 74-89-5

FHREOES

mAE L=

IE7|<

NESEEEESEE 4 (BfI: ppm )

FERSEIREREAEE (BT - ) OXHHE

HRHLER

1) BRIAATYCARRESA—. AFINTZ2OXIRZRAWVIRAILELD
HARERERIRES. HR/IBRET | PRFEXZHILHS ;
2012

FEO
Ba

X b

ItEEREF 50 [T B6D2F1/Crlj YIRICAFILZZ>DZE %% 0. 5. 15
HBLU 45 ppm DIRET 104 HfE (6 BfEl/H. 5 B/E) £2B(EEEL
JAER . 2 TOKERE THAUREMEERDS NNz, —75. 45 ppm (&
CERHCBVT, HTREEDORIT ERMEIBONAEE ERERZ M. lH# T
SREORIT EMEIBORAE. ERIBMK. BT ERORFE ER{bE. 1R
EROIADAFHEZENRHSNIZ, 15 ppm (FEECHWVT, MTBITLE
FZRBISMDRAEE _FRZIBAZB SRS 1),

Bl EDLD, EWPRERDFEERNS NOAEL % 5 ppm LHIBFL. RHEEZR
HEERUR 4 ppm Z/\BFRIEEEEBELLTHRERET S,

RS, FERFEIREREEEICOVTIE. XI5 THAIENSREL
ROVWCEZIRET D,

BOZE | TOEH

OLE1—XERRECHI B+ — s D2 RIGEFN . RURNERRECH
WTKIRICERD, ESMEFOR (CBRUTEMDOEGREN LR
THBI

OLE1—XHARCHITDF—am X DEEES A - R ERFEZENR D,
SEIOI> RN NEEICERU CEMOXEFRAENNE T D

CIZ0AH
( )

ZOAMBOIA> b
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Bl

wEEHA WHHAER)

{EFEE AFIVF=>
CASEHS 74-89-5
BSE=S BERSHEETHRERS 9 568
BEHES ZOQGEF{ ZOQSfEf‘x*?
(CERR185E) (CERR204ERE)
ST O X533 X533
s (BR) DEETERL DETERN
S (RA @ H2R) X534 X534
ST (RA : &ZR) paEPOE N parSPOE I
SMS% (RA : 1EE. SN PaEsPOE N parSPOE I
REREME/ RIBiE X531A-1C X531
GHSH% BRICH o 2EERIBEY/ BRARIE X431 X431
IR ER R 1 DEETERL DETERN
BRI RRMEE DEETERL DETERN
LIEHRRRZE RIR X731B DETERN
RO DEETERL DETERN
ET-E=c DEETERL DETERN
HERNHESY (HEIRE) X533 (ERIEE) | Xo1 (IFIREER)
ETEEN RS (RERE) X552 (:g&%%fﬁ | X592 (:;2&%§¥ iy
BANVEEHE TIEEXTRIH BESPOE S
TLV-TWA |5 ppm (6.4 mg/m?>) (2013)
@ ACGIH TLV-STEL [15 ppm (19 mg/m?) (2013)
® FEESEA #FESRE |5 ppm (6.5 mg/m®) (2019)
s EFE  BAHETRE|-
MERECERIRT [ ore | VAK 5 ppm (6.4 mg/m") (1996)
(EIDL=E:::: Peak lim |1 (2) (2002)
@ OSHA ;¥VE/|*_ 10 ppm (12 mg/m”)
~ =
(@~QEFEE) 5 nosn  TWA 10 ppm (12 mg/m’)
STEL -
TWA -
K WEL
9 v STEL -
TWA -
EU IOEL
@ v Io STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
2 FEEBEFMEE 64 (5) 253-285 (2022) FFEEZOENIES (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
E%Eﬁ %"@uy The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
AN
i(k‘ﬁﬁuhi’\ﬂ’] @ OSHA Occupational Chemical Database
#&Eﬁ%d)l/tj_— https://www.osha.gov/chemicaldata/569
;zmko)uz t\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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BHFZREFHMZEA  2023/10/20

ME%

AFIWANHTT> | CASRN | 74-93-1

FHREOES

mAE L=

IREEEED

R=

NEFEEERE®EE 0.5 (BfiZ: ppm )

EREREEEE (B ) OXHE

HRHLER

1) Tansy MF, Kendall FM, Fantasia J, Landin WE, Oberly R,
Sherman W. Acute and subchronic toxicity studies of rats
exposed to vapors of methyl mercaptan and other reduced-
sulfur compounds. ] Toxicol Environ Health. 1981 Jul-
Aug;8(1-2):71-88.

AED
Ba

M SD 3w EEE 31 ILICXFILAIVATA> 0, 2. 17 BELU 57ppm %=
1 8 785/, 8 5 H. 3 nARRAFKEUFER. SET(FERRE NN
oo (IKEFIRTOEETIYME 5~6 ILTEF>TFr/N-0FLI(CE
F0, BaFv>/\—04MID A BEICETBMEENERHSN . 57ppm (FKEE
B¥T 3 nARICHIIZEERMAEEIMDNE (15%) HERssnI. .
FFCOfEETIEAZ B RRhICH T DRt R P UEME L EN RSN,
CNAOMEZSAT RO BRI TEHEROSN TUVBEPERIGEFRARSN AL
CEERIBH(C BESEIAFIVUVATIVELEBEOBHEENHDEEE R
Wwebtnd 1),

U EED. B EBROERNSEERE (REIEINIF]) ZERFRE
EUTEZED NOAEL 7 1 7ppm EHIHRL . AMEEZREZERFE U 0.5ppm
ZN\RRTEEEEBELTURRT .

BOZE | TOEH

OLE1—XERRECHIDF — X DERIGEFRN, BURNRRRZZICH
WTKIRICERD, ESMEFOR (CBRUTEMOXREGREN LR
THls

OLE1—XEARCHITDF —am X DEEES A - R ERFEZENR D,
SEIOIY RRA> NEEICERU CEIMOX BB NE T D

CZ20Ah
( )

ZOAMBOIAX> b

GHS DAACEEHINTUFERNF=RSE (RIEEER) CHIID
X531 (PARMEHER, IFIRER) ICOWTE, SRR AR E<ERICLD
HIRT B THDH, SEIDREEDHOIEEFEELLTIERLT
LN,
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Bl

wEEHA WHHAER)

{EFEE XFIWIHTH> (Bl « XFFA=))
CASEHS 74-93-1
BSE=S BERSHEETHRERS 9 596
BEHES ZOQGETE 20}4fﬁf§
(CERR185E) (CERR265ERE)
ST O PaEsPOE N parPOE
s (BR) ParPOE N parSPOE I
S (RA @ H2R) X533 X533
ST (RA : &ZR) paEsPOE N parSPOE N
SMS% (RA : 1DEE. SN paEPOE N parSPOE
REREEME/ RIBiE DEETERL X532
" IR(CH I 2E MBS/ BRRIEE X532A-2B X532
GHSZ)#A IR R SETER SETER
BRI RRMEIE DEETERL DETERN
AIERERIR X534+ DETERN
RO DEETERL DETERN
ET-E=c DEETERL DETERN
X931 (FPARFRER.,
WEENESE (HERE) 'Zﬁ% ﬁ;g,?,ﬂ%')zm PPIRES. M) . X
i $3  (FREMER)
e o (o e X531 (PIRHESR,
HERNIHESY (RIEFRE) DEETERL IFIRSS)
BANVEEHE TIHEXTRIS BESPOE S
TLV-TWA [0.5 ppm (1 mg/m~) (2004)
o ACGII__‘ TLV-STEL |-
- EEm fraee |-
e ERE BATERE|-
HiZE (I EEPRR - - MAK 0.5 ppm (1 mg/m°) (1969)
Ty =F i Peak lim [T (1) (2018)
TWA -
OSHA
o STEL C 10 ppm (20 mg/m°)
(O~0RZ%) ® NIOSH RS .
STEL C 0.5 ppm (1 mg/m?) (15 min)
TWA 0.5 ppm (1.0 mg/m°)
K WEL
9 v STEL -
TWA -
EU IOEL
v v Io STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
2 FEEBEFMEE 64 (5) 253-285 (2022) FBFEEZOENIES (2022FE)
(@ List of MAK and BAT Values 2022
B https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
Jﬁi%ﬁﬁj}'{%@”ﬂ The MAK-Collection for Occupational Health and Safety
- | httns://onlinelibra ilev.com/doi/book/10.1002/3527600418
ﬁ(hﬁﬁ L/\TC/LA\H’\J @ OSHA Occupatio:laﬁvc\?lllen\w/ical Datalbase
*Z&Fﬁ%“@btl_ https://www.osha.gov/chemicaldata/569
KfﬁkCDUZ |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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HIREFEMFEE 1 2023/11/24

ME%

IFIV7=> CASRN 75-04-7

FHHREOES

m Az E:2

RERE
EDRZE

NEREERESEE 5 (BfI:ppm )

EREIREREAEE (B - ) OXRFHE

RHL R

1) BRIEGER H, HODES WA. Toxic effects of exposure to vapors of
aliphatic amines. AMA Arch Ind Hyg Occup Med. 1951 Mar;3(3):287-
91.

2) Pathologic Findings in Fischer 344 Rats Exposed by Inhalation to
Allylamine, Ethylamine, Diethylamine, and Triethylamine with Cover
Letter dated 042484.0TS0515251.

3) SIDS Dossier C1-13 PRIMARY AMINES, p1-307.

(https://hpvchemicals.oecd.org/UI/SIDS_Details.aspx?key=1528f39f-
42d9-4ea8-b6b4-dff047cfaae5&idx=0)

o> § S W A

X b

OYFREF6 L CRBLUIHEEARER) (CIFIL7=>% 50, 100 ppm (S
fiE : 49.30. 99.96 ppm) . 7 BFfEl/H. 5 BRE/E T 6 BRIRAPKE (ER)
&z, 50 ppm [CBVT. M TEREZBEBEORIES SO, /NOEDAEEAL. 1L
fETl&. —BRDIYFICBPRB DA NS NI. o, (FEETE 2 BRIDK =
T, BHOAR LRUBA. BIEZENZZHSNTZ 100 ppm [CHWT. FiThai
HM, [EZEBEOXRE. MEREEC. Bl TEIEBENSPIEE OHEMOZ N
H5ENE 1),

F-344 ISy h&8F 30 ILICITFIL7=>% 0, 10, 100. 500 ppm (0. 18.
184,922 mg/m>®) T6#R/H. 5H/E. 24 BRRAGE (£HEE) L.
(F<E& 30. 60. 120 HE(ZEI#&UIZ. 10 LU 100 ppm ([CHBVT. SEE(IIFCRIE
(FERSHSNBN DIz, —75. 500ppm [CBVT. FEENSEEOEMBIES N (I
16/16 . I 17/17 f5) 2ENERHSN. NOAEC (& 100 ppm (184 mg/m?)&
EZZ25N3% 2,3).

BLELD., EMDERBROIFERN AT DIEOFIRNZ . ARAOREZER R ELL
Tz LOAEL Z 50 ppm C#HIBFL. FEEFREEZ2ZERBUL 5 ppm Z/\IFEEEE
BV TRERT S, 8. BREEEEEEZE I 20CBEUI L. 525N
J£y)\) el

ZOHEER

o> 86 S X

OLE1—XEREICHII D+ —m X OERIGEFRN, RURRNZRFZECHVTAIEC
0, HES IEE’"”@@J(J”U'CLDD(DYF?MEb‘%\gfaﬁéh&)

OLE1—XEREICHITDF— X OEES FUA - RN R ENFZLD, SEOI>
RIRA > MERTE(CBRU CEIO BB ZE TH ST

Ozoftt ( )

ZOMDOIX
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Bl

wEEHA WHHAER)

{EFEE IFILI=>
CASEHS 75-04-7
BSE=S BBRLEERTORIES 9 64
= 2006%E 20185%E
=H4IE ) .
BEIAR (TH18FE) (THI0ERE)
SMsEE (BO) X534 X534
SMsEE (BR) X533 X533
SMEE (RA : H2R) X435 X555
SMsEE (RA  &ZR) TIHEXTRIS RIS
SMEE (RA : HE. XK TIEEXTRGS RIS
KREREME/ R X531A-1C X531A-1C
GHSH %8 BR(CHT I 3 EERIES I/ BRI X431 ®51
N0 SR RRAE 14 DEETERL |TERV
RS SDEETERL DEETERL
AIERZEER S DEETERL DEATERV
FEN A DEETERL DEATERV
AoESE DEETERL DEATERV
BHEENERSE (EERE) X933 (KBRS X933 (KEREE)
= 5 e X531 (REER) .« | X991 (FIRSER) |
2 %E\ == f%__
HERNERSE (RIERE) X452 (&) X452 (k)
BRANVEEMY DEETERL DETERV
TLV-TWA |5 ppm (9 mg/m?)
® ACG”—_' TLV-STEL |15 ppm (28 mg/m’)
- X EEE 10 ppm (18 mg/m>) (1979)
e %S BAHERE|-
Hi2E (S <EERR ~ DEC MAK 5 ppm (9.4 mg/m°) (1996)
Ty =F i Peak lim [T (2) (2002)
TWA 10 ppm (18 mg/m°)
N @ OSHA STEL =
(O~DEFEE) © _— TWA 10 ppm (18 mg/m°)
STEL -
TWA 2 ppm (3.8 mg/m°)
UK WEL
= STEL 6 ppm (11 mg/m>)
TWA 5 ppm (9.4 mg/m”) (2000)
EU IOEL
9 STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q) EEBEFME 64 (5) 253-285 (2022) FEREZOEIE (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
E%Eﬁ %"@uy The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
AN
%(;ﬁHL\K_L\E’J @ OSHA Occupational Chemical Database
#&Eﬂ%d)l/tj_— https://www.osha.gov/chemicaldata/569
;‘Zﬁko)uz t\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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HIREFHEMFEE  2023/11/24

ME%& IHFA= CASRN | 75-08-1
FHHRAEOES mAE mE:]
NEEEEE%EE © 0.5 (B4f37 : ppm )
mEEEE) | hoep
= TR REE R (BT ) OIRHHE
iRHzA 1) Blinova EA: Industrial standards for substances emitting
strong odors. Gig Sanit 30(1):18-22(1965).
= 3 ZORITOTATEIGSRELVT, IH>FA-)L 10 mg/m> (4 ppm) %
;:IA(D 1 H 3 65fE. 5 BREI(2 22)F(3 10 B (1 £8) ([FEUMAZRICHL
= T IRERMED LR, IR BEHINRIEER. OSHEORIE. JEER
ORRBENHFSNTZ. 1 7H%EIC 1 mg/m?® (0.5 ppm)DIFKETRIUMSR
B(CE—DsERZEMUILFER. EakDOTEIREHBNEN 1),
A HF. Syi (k- 25 B8ERARBE) (CIY>FA—)L 100 mg/m?

(9 40 ppm) 7% 5 7 ARBIRAFEUERER T, VHF TR OMERD
SAEIAL%E. SYNTEEMEETIOCRAOZ L ZSIFIUR 1),

LEENS. ENRSD TP DOIEERFTTTOFERLD, JEHRE. HER. [
EHEORE . CEEREEEREZELUR 0.5 ppm Z NOAEL EHIBTL.
J\IEFRTEEEEBELTO0.5 ppm ZIgE T 3.

BOZE | TOEH

OLE1—XEkBICHIT2F—mX DERISEMRN. BIUVENRRSZECH
WTKIRICERD, BEMEEFOIRFICERL CENOX FRABEN N E
THdld

OLE1—XERBICHIFDF—mXDIEEES T4 - ZEREZENERRD,
SEIOI> RRA > MNEECBRU GENMONFAEABENNE THhdesd

Cenfh
( )

ZOMBOIX
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Bl

HREEHRN FHERE)

{EFEL I FA=)I
CASEH=S 75-08-1
BEE= HEREEEMATORIRE 9 62
= 20065 20145/
Eial N .
REIERE (TH18ER) (TH26ERE)
SMESEE (BO) X554 X534
SMSEE (BR) DFEATERL X534+
S2MBE (RA : HR) DFAMERIH DEIHRS
2MESEE (RA @ &R) X534 X534
SMESE (RA : MEE, ZXN) FATERL FATER
KRISREEMY / RIBE X553 X534+
" s = a%i=l 1|33 -
GHS54 ARICH 92 ERERIBE 1/ BRRIBL4E X532A-2B X52B
IR R EE FTERL FATER
RIEREIE FATERL FATER
LB RIR Y DEATERL DEETERV
FED A DFETERL DEETERV
BTk HTERV FTERL
X351 (PR
wEmmnEst ons) | 200 FEME -5 w3 s
= BRI FREREFD)
BERNERSTE (RIERE) SFETERL SIFETERL
BANEE DFATER DFETERL
TLV-TWA [0.5 ppm (1.3 mg/m?>) (2004)
@ ACGII__' TLV-STEL |-
o EXEE  feRE |-
e b¥S BATORE|-
ke (I<EEIR A 5 - MAK 0.5 ppm (1.3 mg/m’>) (1969)
(EIDL=E:: Peak lim [T (2) (2018)
TWA -
@ OSHA
STEL C 10 ppm (25 mg/m°)
(O~DRB%E) o nosH  TWA -
STEL C 0.5 ppm (1.3 mg/m>) (15 min)
TWA 0.5 ppm (1.3 mg/m?)
® UK WEL
STEL 2 ppm (5.2 mg/m°)
TWA -
EU IOEL
@ STEL -
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
@ FEEFHEFMES 64 (5) 253-285 (2022) FBEEZDENIES (2022F%)
® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
oo s The MAK-Collection for Occupational Health and Safety
E%uﬁﬂyf—'fi‘;”y https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
ﬁkﬁﬁute ’\J @ OSHA Occupational Chemical Database
%E&]%@Dtl— https://www.osha.gov/chemicaldata/569
jﬁk@l}x }\ ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(ZEU 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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BHPIRS®ERMER  2023/6/28

ME%

NJJOEXT> | CASRN | 75-25-2

FHHREOES

mAE L=

FEO
Ba

W
BOIRE

NERTEEREAEE 0.5 (Bfif: ppm )

R REIREEAEE (BEAi - ) OXFHE

HRHLER S
=

1) von Oettingen WF; The halogenated aliphatic, Olefinic, cyclic, aromatic,
and aliphatic-aromatic hydrocarbons including the halogenated
insecticides, Their toxicity and potential dangers, pp65-67. USPHS Pub
No. 414 US Government Printing Office, Washington, DC (1955).

2) Aida Y, Takada K, Uchida O, Yasuhara K, Kurokawa Y, Tobe M. Toxicities
of microencapsulated tribromomethane, dibromochloromethane and
bromodichloromethane administered in the diet to Wistar rats for one
month. J Toxicol Sci. 1992 Aug;17(3):119-133.

3) Munson AE, Sain LE, Sanders VM, Kauffmann BM, White KL Jr, Page DG,
Barnes DW, Borzelleca JF. Toxicology of organic drinking water
contaminants: trichloromethane, bromodichloromethane,
dibromochloromethane and tribromomethane. Environ Health Perspect.
1982 Dec;46:117-126.

4) National Toxicology Program. Toxicology and carcinogenesis studies of
tribromomethane (bromoform) (CAS No. 75-25-2) in F344/N rats and
B6C3F; mice (gavage studies). NTP Tech Rep Ser No. 350, 1989.

X b

EMOEFITLEDN)TOEXTABETIEZS., G8E. HEVNESN, ZEDEITEHM;
LENRANE 1),

Slc: Wistar ISy M(n=42)%315kE0U T, HESYMNIEMITOEAS> 0.068,0.204,
0.612%%. >y MI(ENTOEXY> 0.072,0.217,0.651%% . XA 70hTILAELTHD
FREIRHC 1 vARPREBIG S UIFER. H3Yh 0.068%1% 58 LEIESYN 0.217%3%
B ETINI-Z0RAD . YD 0.204%3% 585 L EERESYE 0.217%I% 5850 £
TRHEDE EEDIENN., HSYh 0.612%1% 58U L TEEOENEEDIEIMNRSN
2o BREHESY RO NTOEAXT> 0.068%1% 585, 1 BFIONIOEATAER=Z
56.4mg/kg bw/day [CHHHULEZ2) .

CD-1 HY™A(n=35)ICNJJOEAS> 0,50,125,250mg/kg bw/day % 14 BRIR
BRRO%SUIECA. 50mg/kg bw/day I ETTOMI>E S EREORL . 2L T
125mg/kg bw/day ML L THEENRSNE 3).

F344/N ISy Nn=100)CNJJOEXS> 0,100,200mg/kg %iE 5 H. 103 JER]

(2 /) MHEBOKRSURECS. H#ESYS 100mg/kg BLE TRE R EAFIRRZEN
51, %z B6C3F, Y2 (n=50)CNJJOEXS> 0,50,100mg/kg %. B6C3F, It
DZ(n=50)(CNJTOEXY> 0,100,200mg/kg %. 18 5 B, 103 8 (2 €R) 8
ROKSURECS. HERDRAD 100mg/kg DL ETHEOBEBIFZ{LHNRESNEZ4) .

BUEHS, BERERTONTOEAT> DIF<EEICLS LOAEL % 100mg/kg bw/day &
HFIRTL ., AEEZEEZERBUL 0.5ppm Z/\BRIEREEEMBEEL TRE T, BB, 19
BIEEEEMECOVTE. FFlRSENREATHDIENSERTE TSR,

EDi5

TODIEH

OLE1—XEREICH 2T — X DERICEFRN, BIUERNRRZECSVTKIRICER
h, |BMEFOIRET (CBRUCEBMOXEARNNE THDIH

OLE1—-EBICH BT —mXDIEELES FUA - ERNRRRZENERD, SEINI> RRA
> NETECRU CENOX BAENNE THhDIz6

CZ0fth
( )

ZOAMBOIAX> b
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Bl

wEEHA WHHAER)

{EFEE NJJOEXS>
CASEHS 75-25-2
BEEE BBRSEERTORES 9 401
E=HES ZOQGETE 20}7fﬁf§
(CER185FE) (CERR29FRE)
SMs% (BO) X534 X534
s (BR) DEETERL DETERN
S (RA @ H2R) PaEPOE N parSPOE I
SMSH (RA : &) DETERV DEATERV
S (RA : HEE. SZK) DEETERL DETERN
REREME/ RIBiE X532 X532
BRICX I 2 ERE BG4/ BRRIEI4 X532A X532B
GHS% %8 IFIR SR SHETERL SEETER
BRI RRMEE DEETERL DETERN
LIEHRRRZE RIR X532 X532
RO X532 X532
G X532 X532
X531 (FFE. R X531 (PR
BHEENERSE (EERE) FFIRER) X3 | R) X3 (RER
(FREMEF) BRI RREMER)
X531 (FFiE) « X9
HERNERSY (RERE) > (B, P, e | B0L TR B
2 (PARFHER)
BR)
RANVEEN DEATERV DEATERV
TLV-TWA (0.5 ppm (5.2 mg/m3) (2009)
= el TLV-STEL |-
® EEE HESEE |1 ppm (10.3 mg/m3) (1997)
e ¥ BAFEEE |-
H&%(i(ﬁgﬁﬁﬁ MAK _
©) DFG
EIDY Sk Peak lim |-
® OSHA ;_\F\Ili E).S ppm (5 mg/m3)
(O~@REE) 17 7 Twa 0.5 ppm (5 mg/m3)
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 (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEBEFMS 64 (5) 253-285 (2022) FBREZOEIL (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
%%?ﬁ%i%@”y The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= AN~
ﬁ(LﬁHutL’:H’J @ OSHA Occupational Chemical Database
ﬁ%ﬁa%@btl— https://www.osha.gov/chemicaldata/569
Krﬁkmux |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

HFIR=ZHEAE : 2023/8/21, 11/24

=E2

1VTOENTZ> CASRN | 75-31-0

FHHREOES

m Az WE:3

IREEREED

==
ES%

NESRTEEESEME 2 (B : ppm )

FERSEIREREAEE (BT ) OXRHE

IRHLER S 5

FEO
Ba

1) D. W. Fassett, Laboratory of Industrial Medicine, Eastman
Kodak Co., Rochester, N.Y., unpublished observations. cited
in Patty's Industrial Hygiene and Toxicology. 2nd ed. P.2054.
(1963)

2) Monsanto Chemical Co. Kier LD, Thake DC. Teratology
study of isopropylamine administered by inhalation to rats.
St Louis MO, USA; Monsanto Company, Environmental
Health Laboratory (1987). Study no 86081 (study available
from NTIS, Springfield VA, USA, order no
NTIS/OTS0522377)

X b

ERDRTSFTATIRTRCHNT, 4V TOEILTZ> 10-20 ppm (CEERFRS
(FE(FERBIARBE)UIRI> T4 7 DEFIEELMEORIBIETHO 1),

SD Swbh (25 PL/iFRIg /&%) (C(4VYTOEILT7Z> 0. 50, 500. 1,000
mg/m°® % 6 B5fE/HE TR 6-15 BORIRAFEEL, iR 20 BISTH
FHIRILERAESMERERCH T, 500mg/m? B TRHADKE
DD, BER IR UK UrdHERHIN. 50 mg/m? TIZEHAS JUME
S ESOIBIRADSZE(LEREHRHOIE 2),

BLE&LD, EDERERDIERNS . BHADREIBIIINF] . SXMROFREE
ZheSRazZr Uz NOAEL % 50 mg/m® (21 ppm) &EHIBRL. REEEZR
MEREBUR 2 ppm &2/ \BSRIEEEEELUTRERT 3,

BDiZE | TDEH

OLE1—XERICHIDF—sm X DERICERN, BURHRRFZECH
WTKIRICERRD, ESMEEOREICBRU CENOXBERAEN N E
THBI

OLE1—XHRCHITDF—m X DEEES FUA - RN RREZENERD,
SEIOI> RRA> MEEICERU CEIMDOXBFAENNE Thrdes

CIZ0AH

( )

ZOMBOIX
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Bl
wEEHA WHHAER)

=== 4V70ENT7=>
CASES 75-31-0
SRS SEELHOETINESS |45
— 20065E 2017FE
REHAE (TR8EE) (EH29%E)
2B (B0) X3 X434
2HEE (BR) X3 453
2B (BA : AR) SR B
2B (BN : ZR) X954 =44
BT (BA : BE. A1) SECERL SECERL
RREETL, IR X2 1A
GHS%E BRICH T BB BIR(ETE, IRAAIE X1 1
Ak IO 2R R SFETERL FTERV
R 5h SECERL
R RRIE SECERL SECERL
SERAIE SECERL SETERL
hEE I SECERL SETERL
WSS (HERE) B3 ("g  FIRES 5@%&@?&
® BHER)
FAENREEE (ERE) =52 (R 05 | K52 (55
EAAEEN =452 SETERL

TLV-TWA [2 ppm (4.8 mg/m”) (2020)

Y ACGIH qivesteL [5 ppm (12 mo/m’) (2020)

EEE sFaeE |-

@ —
e 4%s BAHERE|-
Hi2E (S <EERR ~ DEC MAK 5 ppm (12 mg/m°) (1958)
BoOEE Peak lim [ 1(2) (2000)
TWA 5 ppm (12 mg/m>)
. OSHA
S - STEL -
(@~0RS%) ® NIOSH bl ~
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 (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
() FEEBEFMS 64 (5) 253-285 (2022) FBREZOEIL (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
E%Eﬁ %"@J_Iy The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= ANy
%(;ﬁHL\K_L\E’J @ OSHA Occupational Chemical Database
6. #&Eﬂ%@l/t]_— https://www.osha.gov/chemicaldata/569
Yﬁk@l)x ~ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

BRIRSERMER  2023/11/24

ME%

1,1->90015> | CASRN [ 75-34-3

FHREOES

mAE L=

FEO
Ba

M
EORE

NEFEEEEEE 100 (I : ppm )

FEREREEAE(E (B ) OXHE

R BLERS
.

1) Hofmann HT, Birnstiel H, Jobst P. Zur Inhalationstoxicitat von 1,1-
und 1,2-Dichlorathan [On the inhalation toxicity of 1,1- and 1,2-
dichloroethane]. Arch Toxikol. 1971;27(3):248-65. German.

2) Schwetz BA, Leong BK, Gehring PJ. Embryo- and fetotoxicity of
inhaled carbon tetrachloride, 1,1-dichloroethane and methyl ethyl
ketone in rats. Toxicol Appl Pharmacol. 1974 Jun;28(3):452-64.

3) US National Cancer Institute (1978): Bioassay of 1,1-
dichloroethane for possible carcinogenicity. Carcinogenesis Tech Rep
Ser No. 78.

4) Hamilton A, Hardy HL (1974): Industrial Toxicology,3rd
ed.,p.284.Publishing Sciences Group,Inc., Acton, MA

X b

It ffE SD Sw & 8% 5 UL, It Pirbright-White EJLEYNZEE 5 L, [#HOYTE
B2 CRHECREA) | MEMERD 2 T (CREEANER) (C 6 B¥fE/H. 5 HRE/ET 500
ppm @ 1,1->/001%5>% 13 BARIRAFKEUFER. SHFEERH5NT .
NOAEL (£ 500 ppm ¢EZ5Z T2, Ivh, BILEYM UBF(3Z0D%E 5 H/E. 6 BRI/
HT 1,000 ppm TOENM®D 3 nAFOIRAEKETHMEEZRUA RITIEEL
EREO_ R TIERZRVILAEIL 7F = > OENNNC RS A SIS
RUKMHEZ M REDOBRENRHSN 1),

SD vk (16-19 ) oiFiE 6 HENS 15 HEIC 3,800 55 6,000 ppm D
1,1->90015>% 7 kfel/ B TIEKEUEEER T (HMES A (EHESREN RN 2),

1,1->/001%>% 78 BREFIRORSULEERTE Zvh (Osborne-
Mendel. %5 BIMAIFHY 8 1B, tEi#=A¥ 50 T, fiff 0. 350-450. 700-900
mg/kg A&, Itf 0. 450-900. 900-1,800 mg/kg {AE) ¢IYURX (B6C3F1. 3%
SRaa8F0 5 8is. IHEREF 50 [T, # 0. 900-1,500. 1,800-3,000 mg/kg
{KE, Itf 0. 900-1,800. 1,800-3,600 mg/kg {KE) (I BIFHAMENRETS
NTW2, iS5y FCEECMERETHECLAIBIMERNRSNN, HEtENICE
BRIENEREANANOR. FEREMER-THIEYIR0EAZEF CIENILTUL
2o UDUBHS, EFFENMEL. 80%DEMICAIR N RSN ZRECNSTY NS LUR IR
SUBR T 1,1->900T157> OFMNAMEICRE S 2iEmFSS NN 3).

ERT(E 1,1-290017> DIEEICLDIRFRUSENFIREN., FRIE. <UrdH. ZhH
/ESNTLS 4),

BLELD., EpRBROFERNSBIRNADFZEZIEFZZE LUz NOAEL % 500 ppm
EHIRRL . AERGREEEERE U 100 ppm %2/ \BSRTEEEEBELU TURET 3,

EDi5

TODIEH

OLE1— XIS D+ — X DERISEMRD . RURIIRERRZE(ICSVTARIEC
30, EEMEFOIREICERU CENMOX BNV E TH DD

OLE1— XIS D+ — X DELEES FIA - ERRREZENERRD, SEDIY
RIRA > NS TEICBERU CE IO BREEEN N E Tdrdlesh

Ozof ( )

ZOAMBOIAX> b
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Bl

wEEHA WHHAER)

{EFEE 1,1->/00145>
CASEHS 75-34-3
BEEE L RGN T RIS 9 240
BEHES ZOQGETE 20}4fﬁf§
(CER18EFE) (CERR265ERE)
s (BO) X534+ X5t
s (BR) DEETERL DETERN
SMS% (RA @ H2R) ParPOE N parSPOE I
S (RA : &) X535 X534
S (RA : HEE. XK DEETERL DETERN
REREME/ RIEiE DEETERL X532
o BRICX I 2 ERE BG4/ BRRIEI4 X532A-2B X532
GHSH# =
IR R kA 14 DEETERL DETERN
BRI DEETERL DETERN
AR RIR DETERV X532
RO X534+ DETERN
G X534+ DETERN
X531 (FHiE. & X531 (PR
BHEENERSE (EERE) &) X923 (FEME | %) XH3 (KUER!
. RERBE) BRI RREMER)
WEZNERSE (RIERE) X532 (BhE. FHiE DETERV
RANVEENE DEATERV DEATERV
TLV-TWA [100 ppm (405 mg/m>) (1996)
& ACG“-_I TLV-STEL |-
- EEE SFZ2E (100 ppm (400 mg/m>) (1993)
e %S BAHERE|-
HkSE (F<EEPR R . DEC MAK 50 ppm (210 mg/m>) (1958)
Ty =F i Peak lim _[T(2) (2001)
TWA 100 ppm (400 mg/m>)
N @ OSHA STEL =
(O~QDFE%E) 5 NIOSH TWA 100 ppm (400 mg/m°)
STEL -
TWA 100 ppm
UK WEL
Y STEL -
TWA 100 ppm (412 mg/m?) (2000)
EU IOEL
9 STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
() FEEBEFMS 64 (5) 253-285 (2022) FBREZOEIL (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
E%Eﬁ %"(DJ_IX The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
AN
%(;ﬁHL\K_L\E’J @ OSHA Occupational Chemical Database
#&E@%"G)l/tj_— https://www.osha.gov/chemicaldata/569
;zmko)uz t\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

HMIEREZHEEE . 2023/10/20

ME

2

>7002)\A0OX5> CASRN | 75-43-4

FHREOES

mAE L=

FEO
Ba

M
EORE

NESEEREEE 10 (BfZ : ppm )

FEREREEAE(E (B ) OXHE

R BLERS
.

1) Report to Allied Chemical Corporation Subacute Inhalation
Toxicity Study with Genetron 21 in Albino Rats June 7, 1979 IBT
No. 8562-10180.

ItfEEE Albino 5w h&E¥ 35 IL(C2/007)LAOXF>% 0. 50, 150, 500 ppm

(555810, 49.3, 148. 491 ppm) T 6 BFR/H. 5 H/iA. 99 HRE([FKEH
£ 67 B)2BIRA(FEL. KEEESLUVMRFINEE - b FARE. FRIZ
A, BImzEEURL. B8, SIR(3(I<E 51 HEICREF 5L, 100 HBICRE
20 [It. 130 BEIIZZZDICOWTERMUZ. ZDFER. i 491 ppm B3I TERLRHAE
IENNHNE . MERE 491 ppm BETINE T ILAUIAZXT7A—EHLUINE GPT DiEHN
%521z, 51 HEOZIMRTIMERHE 148ppm (I(EEEL L THEEREOERH L
UEE. 1 491 ppm (FKERF CREIBOAE R Z52%. 100 BB DOZIA& T3
148 ppm U _E(FEEEF CATRZREFEEIOFRAE N FHEMFRIICIEINL. 130 HE
DOBIRTIIUELE 491 ppm (FEERFTIEEFLTOIY M AFIROFEEI Z B LR
&. i 491 ppm (ICERETREMEAEA . FEfRZRmEmOEML (Gelatinous
appearance) OIENNZEER&IZ. FEMFERCIEHELHED 148 ppm (F<EBFU LT
FAEMAFHNRIEEMIBOIENE, 491 ppm (IKERFCIHAERNRHSNIE 1),
PLELD., EPEBROFER(CEDE. FHEZEH JUREEIRDIEIEZ IR ELL
T NOAEL % 49.3 ppm EHIBRL . ANEEAEFZE R U 10 ppm Z/\BFfE
EEEEBELUTURER IS,

EDi5

ZOHEER

OLE1—-XERICHF 2 F—mX DERICERN. BUSHRRFZZICEVTK
TRICERD, HS IEE'"'*(D*ﬁuj‘(gBﬂbTLbﬂwﬁlﬁkuﬂab‘M\gfﬁét&)
OVE1—EREICHII D F—m X DEES FIA - RN RREZENERD, SEID

I> RN METEICERU CENOX RSABENUNE Tdr BT
Ozofs ( )

ZOAMBOIA> b
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Bl

wEEHA WHHAER)

{EFER >7007)\AOXS>
CAS&S 75-43-4
HAES HERDEEEMTARIFRE O 253
. 20065F%E
RERRE (EEu1B4ETE)
ST (O DFTERY
ST () DFTERV
ST (RA : AR) X535+
ST (RA : &ZR) parPUE 48
ST (RA : #5EE. XN DFIHRI
KREBERE/ Rt X533
GHSH 4R BRICH T BB IREYE/ RAIRE X528
IR ERREAEIE DIATERL
RERFIE X535+
SIERRZERRE DIATERL
FEPAME DEETERL
LhESE X532
BERNESESTE (EoRE) X533 (FREMER)
BERNESRSTE (RERE) X531 (BFAE)
RANVEEN DFIHRI
TLV-TWA
@ ACGIH vl _10 ppm (42 mg/m>) (1980)
o XA memE |
¥ BATERE|-
HER(IEEIRA 5 - MAK 10 ppm (43 mg/m®) (1983)
EIDY Sk Peak lim I(2) (2001)
@ —_ ;\/_\Q_ _1,000 ppm (4,200 mg/m>)
(O~DRE%E) - nosq  TWA 10 ppm (40 mg/m>)
STEL - .
TWA 10 ppm (43 mg/m
® uwe A 10pp (43 mg/m”)
TWA -
@ EU IOEL STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
( EEB/EFMEE 64 (5) 253-285 (2022) HEREZOEE (20224E)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
%%Eﬁj{%“wuy The MAK-Collection for Occupational Health and Safety
SEIFAVELR) | o0 oo coronst chemiea atabese
ﬁ%ﬁa%@[/tl— https://www.osha.gov/chemicaldata/569
Krﬁkmux |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

HMIxR=ZHEMEE . 2023/6/28

ME%

700> 2)\A0OXF> CASRN | 75-45-6

FHHREOES

m Az =3

==

IREEEED

SESREREEMEE 1,000 (BfI: ppm )

EMREREEE . (BT ) OXFHME

HRHLER

FEO
5E

1) *Imperial Chemical Industries (ICI) (1981): Chloro-
difluoromethane (CFC 22): Long-term Inhalation Study in
the Rat, Unpublished Report No. CTL/P/548, ICI Ltd.,
Macclesfield, England, cited in U.S.EPA Integrated Risk
Information System (IRIS), Chlorodifluoromethane; CASRN
75-45-6.

2) *Imperial Chemical Industries (ICI) (1981): Chloro-
difluoromethane (CFC 22): Long-term Inhalation Study in
the Mouse, Unpublished Report No. CTL/P/547, ICI Ltd.,
Macclesfield, England, cited in U.S.EPA Integrated Risk
Information System (IRIS), Chlorodifluoromethane; CASRN
75-45-6.

X b

5 80 It Wistar SwMC 0. 3,540. 35,400, 177,000 mg/m?
OHO0> TN ADOXS>% 118~131 BRI (5 B¥RI/H. 5 B/E) WA
SETHER. 177,000 mg/m?® B¥THHEOME RUMBERN EE. EiF. 2
B. TEADIENES0ERRIENNZRDIZL) .

It 80 Pt Swiss ¥WAIC 0. 3,540, 35,400, 177,000 mg/m?>
OIO0>I)\AOXI>% 83~94 AR (5 Bfel/H. 5 H/E) IkRAZE
458, 177,000 mg/m’ B¥TERIZEIOTTENHSNIEIT, KED
FELERSFCERBEIRNME2) .

Bl EDOFERNS, BYRER(CHIFS NOAEL (& 35,400mg/m’ (=
10,000ppm)EHIRTL . MMEEFZEZZE R UL 1,000ppm Z2/\KEiRE
HEMBEUTRET 3.

BOZE | TOEH

OLE1-XBREICHIT2F —mXOERIGEHRN. BIUERNEREZECH
WTAIBICERD, %E’Iia"'*(D@.J(LB”U'CL_DDOJYF]MHED‘M\E
TH3IH

OLE1—-XERICHIIBF—m X DEES FUA - ZREREENERD,
SEIOI> RRA > MNEECBRU GEIMONFAEABNNE THhdesd

C1Z oAt
( )

ZOAMBOIA> b
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Bl

wEEHA WHHAER)

{EFEE A00>)AOXT>
CASEHS 75-45-6
KSES HBELEEFATIRIRE 9 149
BEHES ZOQGETE 20}4fﬁf§
(CER185FE) CERR265ERE)
SMs% (BO) DFETERL DEEIERSS
s (BR) DFETERL DEEIERSS
S (RA @ H2R) X534+ X5t
SMSH (RA : &) paEPOE N parSPOE I
S (RA : HEE. SZK) PaEsPOE N parSPOE I
REREME/ RIBiE X533 X5t
g BRICX I 2 ERE BG4/ BRRIEI4 X4532B X4532B
GHS%4E O SBRERE =7 =7
IR R kA 14 DEETERL DETERN
BRI RRMEE X534+ DETERN
LIEHRRRZE RIR X534+ DETERN
RO X534+ DETERN
G X531B X532
X531 (PAREHER,
BHEENERSE (EERE) X533 (RREMER) DINER) X3
(FREMEFR)
BHEENERSE (RIERE) DEETERL DETERN
RANVEEN PaEPOE N DFEERSS
TLV-TWA (1,000 ppm (3,540 mg/m3) (1996)
& el TLV-STEL |-
® EEE SFEEE  |1,000 ppm (3,500 mg/m3) (1987)
e ¥ BAFFEEE |-
BRSE(SCRRIRF 5 OFG MAK 500 ppm (1,800 mg/m3) (1986)
fEnEH# Peak lim [T (8) (2002)
@) OSHA QVE'?_ -
(O~QEFES%) 5 nosn | TWA 1,000 ppm (3,500 mg/m3)
STEL 1,250 ppm (4,375 mg/m3)
TWA 1,000 ppm (3,590 mg/m3)
® UK WEL STEL -
@ EU IOEL TWA 1,000 ppm (3,600 mg/m3) (2000)
STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEBEFHMS 64 (5) 253-285 (2022) FBREZOEIE (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
%%?ﬁ%i%@”y The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= AN~
ﬁ(LﬁHutL’:H’J @ OSHA Occupational Chemical Database
ﬁ%ﬁa%@btl— https://www.osha.gov/chemicaldata/569
Krﬁkmux |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

BHPIRS®ERMER  2023/8/21

MEH NIXFILF=> CASRN | 75-50-3
FHRRBROES mAE e
NEEEEZEE 3 (BAfi: m )
RSB e PP
=P
e SRR R (B4 ) OFRFHE
IRl 1) .Klnney LA, !3urgess BA, Chen HC, Kgnnedy GL. Inhalation
toxicology of trimethylamine. Inhal Toxicol 2: 41-51 (1990)
RED
=) 1 B$# 10 I Crl:CD(SD)BR v MCNIXFILFZZ>DH A% 0. 75.
250 $&U 750 ppm OIEET 28R (6 Bfl/H. 5 H/iE) 250RE
UIEHEER. 750 ppm IREBEHCHWLWTHERA . 250 ppm IREEEHCHWT
IRINEBREUSNINERDE N, Fle. RIRBEEF CEMRDZEZHOTTMBL
U5l EFRORFE ERIEE . AR YDREDRIZAEIAH
A b aaHBNiz 1),

UELD. B EBROBERNSEMRORIBEIRZRAFZELLL
LOAEL Z 75 ppm EHIRRL. RiEERFZEZZERUC 3 ppm Z/\BRTE
EEEBLUTRET .

RS, FERFMEEEEMBECOOVTIE. XEI AR+ THAZENSRTELR
W EZIRERT D,

BOHE | TOEH

OLE1—XERRECHIBF — s D2 RIGEFHN ., RURNERRRECH
WTKIRICERRD, ESMEFOR (CBRUTEMOXBEREN LB
TH3rD

OLE1—XERRECHIBF — X DELEES FUA R RFZENFERD,
SEIOI> RRA> MNEEICERU CEMDOXBFAENNE T DI

CIZ0AH
( )

ZOAMBOIAX> b

46




Bl

wEEHA WHHAER)

{EFMEZ NIXFILZZ>
CASEHS 75-50-3
BeSE=s BERSEEEMATIRIEE9 403
BEHES ZOQGEF{ 20}7fﬁf§
(CERR185E) (CERR295EE)
ST O X534 X534
s (BR) X534+ X5t
S (RA @ H2R) X534 X534
ST (RA : &ZR) paEPOE N parSPOE
SSY (RA : 1DEE. SN paEPOE N parSPOE
REREEME/ RIBiE X51A X531A
GHSH%E BRICSH 9 2 EEE B/ BRI (X5328 X551
IR ER R 1 DEETERL DETERN
BRI RRMEIE DEETERL DETERN
AR RIR DEETERL DETERN
RN DEETERL DETERN
ET-E=c X534+ DETERN
WERNIESY (SERE) 93 (mmma | 502 [TERES
BHERNEREE (RIERE) X532 (VFI528) X531 (PFIREE)
BANVEEHE TIEEXTRIH BESPOE S
TLV-TWA |5ppm (12 mg/m°) (2013)
@ ACGIF_' TLV-STEL |15 ppm (36 mg/m’) (2013)
- EEm fraee |-
e ERE BATERE|-
HZE (I EEPR R - - MAK 2 ppm (4.9 mg/m>) (2004)
Ty =F i Peak lim [ I(2) (2004)
TWA -
SHA
P o 0 STEL -
(O~QREE) o NIOSH TWA 10 ppm (24 mg/m°)
STEL 15 ppm (36 mg/m°)
TWA -
K WEL
9 v STEL -
3
@ EU TOEL TWA 2 ppm (4.9 mg/m )3 (2019)
STEL 5 ppm (12.5 mg/m>) (2019)
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
2 FEEBEFMEE 64 (5) 253-285 (2022) HFBFEEZOENIES (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
E%gﬁ %"U)J_Iy The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
AN
%(;ﬁHL\K_L\E’J @ OSHA Occupational Chemical Database
#&Eﬁ%"d)l/tl— https://www.osha.gov/chemicaldata/569
;zmko)uz t\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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S ER vt il

BFIR&HEMEE  2023/12/26

ME%

—hOXg> | CASRN [ 75-52-5

IREREEEORR

NEEEEREEE @ 10 (B : ppm )

ERMREEREEE . (BEAi7 - ) BES !

BN TURELTARMR X DE R

(B8) : 7

IREEREED
LU TERA
UTARBLERSC L
TR

1) National Toxicology Program. NTP Toxicology and Carcinogenesis
Studies of Nitromethane (CAS No. 75-52-5) in F344/N Rats and B6C3F1
Mice (Inhalation Studies). Natl Toxicol Program Tech Rep Ser. 1997
Feb;461:1-289.

2) Lewis TR, Ulrich CE, Busey WM. Subchronic inhalation toxicity of
nitromethane and 2-nitropropane. J Environ Pathol Toxicol. 1979 May-
Jun;2(5):233-49. cited in IARC monograph vol.77.

3) Griffin TB, Coulston F, Stein AA. Chronic inhalation exposure of rats to
nitromethane. Ecotoxicol Environ Saf. 1996 Jul;34(2):109-17. cited in
IARC monograph vol.77.

4) ALFMBORIBUZJFIEAFHESE 13 &. [12]=b0OX5> pp11-20.

<EHE> Xi#tl) ~3) BUITNEERRT UM EFLNEEENBLCHIRILE.

IREEREED
12

It hfE F344/N Sy h&8F 50 ILCZMOX5>% 0., 94, 188, 375 ppm DEET 6 BFfE/
H. 5 B/, 103 E#. IRAGFEUR, LS. REERE TRIMAVELSIORZEIC
DVWTIEEERSSNRN oIz, — . FEHNAMECDOWTIE, HETEEROHSNBHNIZBED0D., HECHWNT
188 B&LU 375 ppm (FEEBF CHBRIRMEARERIA, IRMEARIE, IRIEFZ(IE (BE) O
FAERG, WIBELDEEECEN O, E5IC. 375 ppm BHIHFIFAFEOR AR5
BEDEBERCEN . INBOFERED. Sy NI INAR % < I BASHRFEHL

(Clear evidence) WME5NIzEiRSEENTVS 1),

It B6C3F1 YR ZEF 50 ILICZhOXA>% 0. 188, 375. 750 ppm DIEET 6 B
fl/8. 5 H/#E, 103 8. IRAFKELUR. 188 ppm (FKEL LD TR FROZ NG
B(CFRH5N. METIR ERRIEE. SUBE EROET7 ) EENBRICGGRSHSN . BHAMELCDWN
Tl&. 375 ppm LU OB OIELED)\ -5 —BRCARIEE (S5 (EE) . 750 ppm Bf0iff
O TR/ MK ESEE. 750 ppm BXDl DR TRRE/ MK EZOREE (IR (&

8) . 188 H&U 750 ppm BFDUENIA(F, X EREFLDEATHHATARE, ATHRRRARAEX (9=
f& (68) OREEXRNFRICENML. FEOTFHETHEZEZMBEOREXREIERED
EINEEBITIZNAL. 375 HLU 750 ppm BEOFREERFIWEBORERLDERICEN .
CNBOFERED. IEDOYIRICIT I INARMEZRIEASHREERL (Clear evidence) H
BhNiLRESINTVS 1),

50 Lt SD 3wheE 15 TLDifE NZ-White DH+% 98 ppm Fz(& 745 ppm OZ~OX
A2(C 7 B5fE/H. 5 B/8. 24 BRERAEKE (FER) USSR, SyhCEmE<ERR R
IRBRDIEITEENMENIL. 745 ppm (FEBETIIAEIZNNINFI R UVEBRIRIROE EED
IR SNz, DHF TIEMmEERELB(CMEY MO0+ D LANILOK T HZRHEN., 745
ppm (KEEFTHRIRIROIETEZEEDIBIN RSN, B, (FEECRIEUIPIRK . TEM
IRNZ(LERANRBHRE 2).

[t D Long-Evans 3w &% 40 FT(C 100 E/z(d 200 ppm OZbOXY>ZEG%Z 1 H
7 B5RE. 38 5 H. 2 FERIEKEUER. mIEKERI OISy MNOREIZININFIN RSB NI,
MEFHIRE. HarEE. (F<ECEEVIRERGFEERGEORIEFHNMRICER
E(EFBHENIMOIE 3 ),

BB EEFEEMECDONTIin vitro BEU in vivo HERICBVTIEMDIERNZ< 4 ).
REZRE CEIRNMAMELEZSND.

BLEED, 80¥)(5v ) sHBRDIERNS . FLBRARHMEIRIE . SRIEIRIE, IRIEE (IR ZARFRR
Z LUz NOAEL 94 ppm cHIEL. RHERGREEZER UL 10ppm Z/\RfEiRER%EEL
UTRETD. COETHNIE, EHER T RANICRIRIREEZEDFHERIgEEE X AN D,

ZTOMOIX> b
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BUHE
wESEHRIN FHERE)

1. {E=E¥ER —haxy>
CASE=S 75-52-5
BEES HEELEEEETARIERSE9 429
— 20065E 20175E
ETE
il (TH18ER) (TH29EE)
ausE ('0) X454 X534
2SNt (RR) SEETER SEBTER
S (RA : HR) SABXIHRI SYABEIRI
anuEE (RA : BX) SEBTER SEETER
2B (RA : HEE, IZN) SEETER SEETER
RIS/ R X433 X535
BR(CHT I B EERIEIE M/ BRFE4E X4532A-2B X532
" TN 2R RAE KXY T 7 N
GHS%348 IIRESRAENE SEETER SEETER
4. RSN SEETER SEETER
B RIR X534+ SEETER
FHAME X432 X432
EES SEETER SEBTER
X531 (BFAR) . X492 '2(2*1@;;:3@%%;2
WERNMSRSIE (HERE) | (B K53 (8 | nioon |
SRR 3 (SR, FREL
= Ji3:5)
o ES 0PRE) (R
wEEnEesy (ang) |02 B RO e, mEs.
IRES, FIRTR) :
FFAR)
BIAEEN SEETER SEETER
TLV-TWA |20 50 3y (2000
® ACGIH ppm (50 mg/m~) ( )
TLV-STEL |-
BAFERE AEE  |RERL
@ AL A o AN FEN
EFE BAHEEE|FRTELUL
b S e SRTER
M FERAYE [0 DFG L“AKk . B
DR T‘\E/\E/]A = 100 250 3
5. @ OSHA STEL ppm ( mg/m )
~PDES -
(O~DREE) TWA RERL
® NIOSH
STEL
3
© UK WEL TWA 100 ppm (254 mg/m3)
STEL 150 ppm (381 mg/m~)
TWA SZERL
@ EU IOEL
STEL -

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

(@ FEREBILEFHMES 64 (5) 253-285 (2022) SFEREFOESE (20226FEF)

@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/Iss2/Doc002/mbwl_2022_eng.pdf
}E%%ﬁj %@Hy The MAK-Collection for Occupational Health and Safety
— https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
E(CRAVZARIHE

@ OSHA Occupational Chemical Database
6. F;'a%())[/tl—j{ https://www.osha.gov/chemicaldata/569

ﬁk U |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:
HINO) A https://www.cdc.gov/niosh/npg/npgd0006.html

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

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related
to chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

BHRIRSEMER . 2023/6/28

=E2

JOE(NIILAT)AT> CASRN | 75-63-8

FHHREOES

m Az WE:3

IREEREED

o
ES%

NERTEEREAEE 1,000 (BBf1: ppm )

KR ENRE BB (BT ) OXHHE

AED

IRHLER S

1) Call DW. A study of Halon 1301 (CBrFs) toxicity under
simulated flight conditions. Aerosp Med. 1973 Feb;44(2):202-
204.

2) McHale, E.T. Life support without combustion hazards. Fire
Technol 10. 1974:15-24.

Bae

ax

s

8 ADBMHART>TAT(C 4 XF 7%DTOE(NIINAD) AT ZREF >
N—AT 3 DEEFKEUCER. 2E<ERF CRICKmMENILZ. —73.
AREARIIEBHSNBHOR 1),

KRB TESYMNRUEILEYS (M 10 L) (£ 5%0T0E(MNIIL
AO)X5>% 1 B 24 B, 10 BEEES CEEELTE, AISEEREEER
SHENRNOIE 2),

P EOFERELD. EPEERNS 50,000ppm % NOAEL £HIBRL ., SR
ZREEEZEBUIC 1,000ppm Z/\EFEEEEEBLLTURETD.

BDIHE

ZOHEER

OLE1—ERRECHIBF — X DERIGEFRN, BURRERSZZ(ICH
WTKIRICERD, ESMEFORE (CBRUTEMOXBGRENM LR
TH3D

OLE1-XBRICHITDF —mXDIEES FUA - RN ERRFZENERD,
SEIOI> N> NEEICERU CEIMOXERFRAENNE T DI

Ozt
( )

ZOMOIX>

50




Bl

wEEHA WHHAER)

{EFEE JOE (MoiADO) X5
CASEHS 75-63-8
BSE=S BERSHEETHRERS 9 503
BEHES ZOQGETE iOlngFx*?
(CERR185E) (BHTEE)
ST O paEPOE N parSPOE
s (BR) paEPOE N parSPOE
S (RA @ H2R) DEETERL XBTEZELBN
ST (RA : &ZR) paEPOE N parSPOE I
SMS% (RA : 1EE. SN PaEsPOE N parSPOE I
REREME/ RIBiE DEETERV DETERN
GHSH% BRICHT S BEEERIEMEIE /BRI X432A-2B SETERL
IR ER R 1 DEETERL DETERN
BRI RRMEE DEETERL DETERN
LIER SRR DEETERL DETERN
RO DEETERL DETERN
ET-E=c DEETERL DETERN
= £ . - X531 (LIMER) |
FEAZY = iR
HERNHESY (HEIRE) X533 (RREMER) X553 (RREMEE)
BHERNEREE (RIERE) X534+ XEZEULRN
BANVEEHE TIEEXTRIH BESPOE S
TLV-TWA [1,000 ppm (6,090 mg/m°) (1986)
o AL TLV-STEL |-
® EEER HEEE |-
s EFE  BAHETRE|-
B SE (SRR IR 5 DFG MAK 1,000 ppm (6,200 mg/m’) (1958)
(EIDL=E:::: Peak lim [T (8) (2002)
@ G ngAL _1,000 ppm (6,100 mg/m°)
~ =
(@~QEFEE) 5 nosn  TWA 1,000 ppm (6,100 mg/m>)
STEL -
TWA -
K WEL
9 v STEL -
TWA -
EU IOEL
@ v Io STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
2 FEEBEFMEE 64 (5) 253-285 (2022) FFEEZOENIES (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
E%Eﬁ %"@uy The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
— / \fik
i(k‘ﬁﬁuhi’\ﬂ’] @ OSHA Occupational Chemical Database
#&Eﬁ%d)l/t]_— https://www.osha.gov/chemicaldata/569
;zmko)uz t\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

BRZRSFMEE @ 2023/10/20

ME%

tert-74.)-)\ | CASRN [ 75-65-0

FHHREOES

mAE L=

REEE
BoRE

J\BFEEESEE @ 20 (BEfAI: ppm )

EEREREEE (B ) OXHE

HRBLER
.

1) Mahler J. NTP technical report on toxicity studies of t-butyl
alcohol (CAS No. 75-65-0). Administered by inhalation to F344/N
rats and B6C3F1 mice. Toxic Rep Ser. 1997 Jul;(53):1-56, Al-
DO.

2) National Toxicology Program. NTP Toxicology and
Carcinogenesis Studies of t -Butyl Alcohol (CAS No. 75-65-0) in
F344/N Rats and B6C3F1 Mice (Drinking Water Studies). Natl
Toxicol Program Tech Rep Ser. 1995 May;436:1-305.

ANED
Ba

X B

F344 v, lt#f#E=EE 10 PT(C 0, 135, 270. 540. 1,080 LU 2,100
ppm OFET 6 BRE/H. 5 B8, 13 BRERAKEEZEEUFER. Hovh
THRIEKEE 135 ppm HMSIEMBEDIZE (severity) OPPEERBILNR
snre i),

F344 Syb, HEMEREE 60 I (ZONEREF 10 IT(& 15 # B&(CFFAM) (ChE
0. 1.25. 2.5 LU 5 mg/mL. Itf 0. 2.5. 5 or 10 mg/mL ODF=T 2 &
BB REKIR 52 EMU. COREEHTER 90, 200 LU 420 mg/kg
bw/H. ItfT(3#I 180. 330 HLU 650 mg/kg bw/HICHHE TS, CDFE
2. T 180mg/kg bw/HICHEHHIZHET. BlEDENEEHLUVIEE
E0ENRVEEBENSENIRSNE 2).

NBENS. BIEADOSZE IS BISERHSN. IRAGKERICHII 2B D ZELD
JYMIFENFLEEIRVEEZBNT

BUEED., EWpEREROFERNSBIRNADR 22 iR RarZE Ul LOEL 7 135
ppm EHIETL . AERZREEEZEZEBUR 20 ppm Z/\IFEIBREREEBELL TR
ESC R

E D5 2 pmm

OLE1—EEICHIFE2F— X 02 RISEFERN. BIUVENRSZECHVTK
IBICERD, ESHSFORIRU CEIOX BN E THhrdles

OLE1—-XERBICHBIF 2T —mXDEESTUA - ZNRRZENERD, SOl
DI RRA> NREICIRU TENMDOSEARABENNE TH D0

CIZ At
( )

ZOAMBOIAX> b

BROZESYMFEN GFHIEESYNIFENR a2u-J0JU2EE0Em
NREESNTVD) EWSTETZDEZOIBIINBRAEN T, LN ARERERT
(FFREADINIEBEOIENMERSNT, BRZ (FRIROBUKIGSHERT
(. MTERASNTVANDT, IYMIENMFILITEEIEZIRVDTIERONEEZS
n3.

52




Bl

HREEHRN FHERE)

{EFEL tert-J4.)-)L
CASEH=S 75-65-0
BSES HHEDEEFATARIERE 9 477
S— 20065 & 20105 & 201358
- (PR1BEE) (ERE224E) (PR25EE)
SESEE (BO) X955 X534+ X545+
SMSEE (BR) X545t X534+ X545+
2MBE (RA : HR) EEPOE N EEPOE DN ESEPUE S
S (R &ZR) HTERV HTERL HFTERV
S (RA : B, ZZK) HTERV FTERL HTERV
KRISEEMY /R X553 X534+ X545+
g RIS I 2 ERERIBE 1/ BRRIBL4E X4532A-2B X532A X532A
GHS 3%
IR R R EE FATERL FTERL FATERV
RIERAEIE FTERN FTERL HTERV
LB RIR Y X545t X534+ DEATERL
FEN A X545t DEETERV DEETERL
HrESY X552 X532 X552
X532 (FFi) . X% e i =
BEENHSSE (HORE) |3 Guamm, g | 500, FRRHER. X B33 VREHER, S
V) ERIEE) ERIEE)
HERNESESE (RIERE) X534t SHETERL TEETER
BANVEEN DEATER DFETERL DHFATER
TLV-TWA [100 ppm (303 mg/m?) (1995)
® ACGI"_' TLV-STEL |-
" EER $F52E |50 ppm (150 mg/m°) (1987)
e b¥S BAHSRE|-
HZE(F<EERSR 5 - MAK 20 ppm (62 mg/m°) (1999)
EOaE Peak lim [T (4) (1999)
TWA 100 ppm (300 mg/m?)
N @ OSHA STEL =
(D~DI=E) © N TWA 100 ppm (300 mg/m?)
STEL 150 ppm (450 mg/m?)
TWA 100 ppm (308 mg/m?)
® UK WEL
STEL 150 ppm (462 mg/m?)
TWA -
@ EU IOEL STEL ~
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
@ FEEFHEFMES 64 (5) 253-285 (2022) FBEEZDENIES (2022F%)
® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
}E%Eﬁj %(Dl.ly The MAK-Collection for Occupational Health and Safety
- | bttps://onlinelibrarv.wilev.com/doi/book/10.1002/3527600418
ﬁ(‘—ﬁﬁ ('\E-ILA\E,\J @ OSHA Occupational Chemical Database
#&%Bﬁ%@l/tl— https://www.osha.gov/chemicaldata/569
Siﬁe]K(DUZ |\ ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(ZEU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

HMIR=ZHEMEH . 2023/6/28

=E2

>o00>7)bAOXT> CASRN | 75-71-8

FHHREOES

m Az WE:3

IREEEED

==

\IEEEESEE @ 1,000 (BEf7: ppm )

FEREIRERAEE (BT - ) OXHE

HRHLER

1)Paulet G. Physiological action of chlorofluorinated hydro-
carbons on the organism. Aerosol report. 1969; 8: 612-
622.

2)Azar A, Reinhardt CF, Maxfield ME, Smith PE Jr, Mullin LS.
Experimental human exposures to fluorocarbon 12
(dichlorodifluoromethane). Am Ind Hyg Assoc J. 1972
Apr;33(4):207-216.

3)Reinhardt CF, Azar A, Maxfield ME, Smith PE Jr, Mullin LS.
Cardiac arrhythmias and aerosol "sniffing". Arch Environ
Health. 1971 Feb;22(2):265-279.

FEO
5E

X b

N5>747(1C 1,500, 2,500. 3,500ppm O700STILAOXY>% 90
fEl/H. 5 BREHET 12 BARKRERKEUFER. 1,500ppm B¥TEE2
E(IFBHINRBHIEN, 2,500 KU 3,500ppm Z(FLE (FEEHFF
BA) UIAER. 28COIET. IR EF DR THRHENE 1),

2 AOEM#EERE(C 1,000 XU 10,000ppm T 2.5 BFRE/[EZE(C 2
B (KBEH 1,000ppm+ABEH 10,000ppm. H2 W I(EANEH
10,000ppm+ABER 1,000ppm) . 3 BREICHIDIFEEZLZNS, K
~&0 3 BE. EERTRICHHEEIRBRZEMUL. TOER.
1,000ppm D(IKET(IFZENRHSNT . 10,000ppm D(FLEE(IAEH
EHHBROERCEEDR/ILNRHSN TS 2),

A2 12T (fEEE-4BIARER) (C20002 T AOAT> % 5 D REIECEEL.
TERIUSOERAEST (8 pg/kg)E TS, 50,000ppm Tk
12 [trh 5 PLCARZIRMEIRUIZA, 25,000ppm TIXCOZEALIEERHSN
holz 3).

Bl E&D, EbDEEENS 2,500ppm % LOAEL EHIBTL . NERZRIE
#ZFEUI 1,000ppm %/‘\H%F‘aﬂi;ﬁfggi%ﬁtbﬁsﬁﬁ“éo

BDIHE

ZOHEH

OLE1—XERRECHIBF — X DERIGEFRN, BURNRRRZZICH
WTKIRICERD, ESMHEFOR (CBRUTEMOXRGREN LR
THI

OLE1—XEARCHITDF—am X DEEES A - R ERFEZENR D,
SEIOIY RRA> NEEICERU CEMOXEFRAEN N E T DI

Oz
( )

ZOAMBOIAX> b
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Bl
wEEHA WHHAER)

{EFEE 290027\ A0X9>
CASEHS 75-71-8
KSES HBELEEFATIRIRE 9 243
BEHES ZOQGETE 20}3fﬁf§
(CER185FE) (CERR255)
SMs% (BO) DFETERL DEEIERSS
s (BR) DFETERL DEEIERSS
S (RA @ H2R) X534+ X5t
SMSH (RA : &) paEPOE N parSPOE I
S (RA : HEE. SZK) PaEsPOE N parSPOE I
REREME/ RIBiE X534+ X5t
4 GHSZ48 BRICH S 2R/ BRI ESVIS SEETERL
IR R kA 14 X534+ DETERN
BRI RRMEE DEETERL DETERN
LIEHRRRZE RIR X534+ DETERN
RO X534+ DETERN
ET-E=c X534+ X545t
WEZNERSE (HEIRE) DEETERL X533 (RREMER)
WHEENERSE (RIERE) X531 (FHER) DETERN
RANVEENE PaEsPOE N PaE PO
TLV-TWA [1,000 ppm (4,950 mg/m?) (1996)
& ACG“-_I TLV-STEL |-
- EEE SFE2E (500 ppm (2,500 mg/m°) (1987)
e %S BAHEERE|-
Hi2E (SRR i~ oEC MAK 1,000 ppm (5,000 mg/m°)
Ty =F i Peak lim _[T(2) (2002)
3
5. ® OSHA ;’_\F\:i _1,000 ppm (4,950 mg/m?)
(O~DFEE) » oS TWA 1,000 ppm (4,950 mg/m>)
STEL -
TWA -
UK WEL
Y STEL -
TWA -
EU IOEL
9 STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEBEFHMS 64 (5) 253-285 (2022) FBREZOEIL (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
@%Eﬁj{%@”y The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= AN~
ﬁ(LﬁHutL’:H’J @ OSHA Occupational Chemical Database
6. |HERE DL E1— https://www.osha.gov/chemicaldata/569
Krﬁkmux |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html
® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf
@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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BHPIRESHERMEH : 2023/12/8

ME%& Fh370027)0A01%5> (Bl% : CFC-112) CAS RN | 76-12-0
SEEEEED NEBTEEEEE 50 (Bfi7:ppm )
pEEE RRMEEEEE (BT - ) CORFHE
SENTURELE : fm
RBLR SO
1) Clayton JW Jr, Sherman H, Morrison SD, Barnes JR, Hood DB.
Toxicity studies on 1,1,2,2-tetrachloro-1,2-difluoroethane and
- . 1,1,1,2-tetrachloro-2,2-difluoroethane. Am Ind Hyg Assoc J. 1966
LR Jul-Aug;27(4):332-40.
ERIECL’_S%}% 2) NTP Technical Report on Renal Toxicity Studies of Selected
;gii}égmyt‘ Halogenated Ethanes Administered by Gavage to F344/N Rats. NIH
Publication 96-3935 February 1996.
<HEh>
CFC-112 B OBEMHGHEIN S,
Tt CD 3wh 4 [ILIC CFC-112 % 3,000 ppm. 4 B¥fEl/H. 10 BREIREIFEL
JERBR T, (FERICRMIIREIBEIRIG. (FERTILCRERDKFN DO
W, RO S TURIBREF I Zb3hofc. tfkE CD Sy 8 L, Itf CD-1 Y
JZ 10 ML, HEEIEYHS 2 MBLUHETYF 1 ILIC 1,000 ppm. 6 KfE/H. 31 H
REIFEEURERR T, BRARBURIKAEFIERERE Throlc. IMRIRE THESY
- . NCBERIIHINRAMEKEL . Sy NCEFEESLHENEEDE RS
REEAEBO |y g Ol Sy NTRERFOZLEREORAOBLA BRSNS 1),
BRSO F344 M5yh 5 ILZ CFC-112 % 0. 0.62. 1.24 mmol/kg (0. 125.86.

251.72 mg/kg) 3 BREBREFIREORSUER. 4AE., BRRIEIR. fHsEE.
T - B OB F R ZE(LEERSHENBHOLE 2).

L&D, EPEREROFERNS . BRE O R ZERFFZEEU 1,000 ppm %
LOAEL LHIBRL. FERFEFZZRBUIZ 50 ppm Z/\B5EREEEEEL TR
EL RN

ZOMOIX>
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Bl
wEEHA WHHAER)

{EFEE Fh37002)A0145> (B4 : CFC-112)
CASEHS 76-12-0
BEEE L RGN T RIS 9 361
- 20065
=HIE \
BEMAR (EE186E)
s (BO) X534+
s (BR) X535t
ST (RA : HR) ParPOE N
ST (RA : &ZR) X534+
S (RA : HEE. XK DEETERL
REREME/ RIEiE X532
4 GHSZ 48 BRICH S 2R/ BRI (X5328
IR R kA 14 DEETERL
BRI X535t
AIERRERIR X534+
FOAE ESVIS
G DEETERV
WEENERSE (HEIRE) DEETERL
BHEENERSE (RIERE) DEETERL
RANVEEN DEETERL
TLV-TWA |50 ppm (417 mg/m>) (2008)
= ACG“-_I TLV-STEL |-
~ EXEm  goeE |-
e g%s BAKERE|-
HkSE(F<EEPR R . DEC MAK 200 ppm (1,700 mg/m>) (1989)
ElY=F:: Peak lim [T (2) (1989)
5 @ —_— TWA 500 ppm (4,170 mg/m?)
: - STEL -
(O~QDFE%E) 5 NIOSH TWA 500 ppm (4,170 mg/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 (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEBEFHMS 64 (5) 253-285 (2022) FBREZOEIE (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
5 == The MAK-Collection for Occupational Health and Safety
[REHIEFDIX
- _ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
ﬁ(LﬁHutﬁH’\J @ OSHA Occupational Chemical Database
6. #&Fﬁ%@[/tl_ https://www.osha.gov/chemicaldata/569
| ® CDC - NIOSH Pocket Guide to Chemical Hazards:
Krﬁk@ JZ l\ https://www.cdc.gov/niosh/npg/npgd0006.html
® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf
@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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HIxR=ZHEFEH : 2023/6/28

=E2

1,1,2-M)500-1,2,2-KM)J)A0T5>

(CFC-113) CASRN | 76-13-1

FHHREOES

e &

EDIRE

NEEEERESEE 500 (EEfI: ppm )

ERMREREEE . (BT ) OXFHE

1R #L 5w XX

1) Lun A, Schmidt P. Leberschadigung durch 1,1,2-Trifluor-1,2,2-
trichlorathan. Dt Gesundh Wesen 1979; 34: 1679-1682.

2) Imbus HR, Adkins C. Physical examination of workers exposed to
trichlorotrifluoroethane. Arch Environ Health 1972; 24: 257-261.

3) Reinhardt CF, McLauguylin M, Maxfield ME, Mullin LS ,Smith PE.
Human exposure to Fluorocarbon 113 (1,1,2-trichloro-1,2,2-
trifluoroethane) Am Ind Hyg Assoc J 1971; 32: 143-152.

4) Stopps GJ, McLaughlin M. Psychophysiological testing of human
subjects exposed to solvent vapors. Am Ind Hyg Assoc J 1967; 28:
43-50.

FEO
Ba

605~3,882 ppm (F15 2,132ppm) DIEZEIZT 1 B 6 BFfE. & 15 B,
5 ERMEIE 2 2OFEEIC. GOT, GPT DEE _FREABNZSHEMAHIBRER
FrEEENHREIN 1)

152 E 669ppm(EEEH 46~4,700ppm)DIEEEIS T 2.77 ERIEIWVT
L3 50 BOEMEFHEEICERARNSLUMRECFINRBEZITROFER. &<
(CIFEEICLBERBNIN R EFEREINBIORL 2) &

4 Z20OMFELBEMIC 1 B 6 B5R5. 38 5 AR, 5 158(C 500ppm. 5 238
(C 1,000 ppm & 2 EEHL TIFEEL., (FERAEMEETANITROIEE
BRT(L, IFEZER D DK T (EHENENOI 3) &

fREEREM 2 %(C. 1,500, 2,500, 4,000. 4,500 ppm % 3 BRI
EU. WBHEET AN (EERCITROEEER T, 2,500ppm TEZEEEN D

BERT (%9 10%). 4,000ppm T(EKIERE T (20~40% )HHS5NTH,
1,500ppm TIHAIFEZZEEHSNRH O 4) &

BLEED, EbDOIAZEEESR NS NOAEL (3 669ppm EE ZB5N., FERGREEE
ZZEE LIz 500ppm %/’\H%F'Eﬁiﬁr BEEMBEEUTURRT S,

E D5 2 pmm

OLE1—XFEICHIF2F - X OERIGREGRN. BIUEMNERSZEICHNT
KIRICERD, EE'IEE””@@J(J%ta_bumzﬁmab\fzxgt@ém)

OLE1—-XRRREICHIFET— X DEES FUA - ZNRREZENERD, S
DI RRANEEICRU GENDOXFRAB NN E Tt

CZ0A
( )

ZOAMBOIAX> b
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Bl
wEEHA WHHAER)

=2y 1,1,2-MN)900-1,2,2-No)A0145> (B4 : N)200ON2)IAOIS>-CFC-113)
CASE=S 76-13-1
MaSES SEELEEATRRESE0 386
REMAE s ey
2B (B0) X35 R435h
2B (ER) X5t E5y5h
2B (BA : HR) SRS SRR
B (R BR) X5 555
ZUEBIE (A - R <A1 SECERL SETERL
RRERTE, FIRTE X3 E5y5h
. RIS BB RIS, IR X5 X728
4 |GHSPHA P RE I PECERL HETERL
R SECERL SETERL
BRI R X5t SETERL
A X5t SETERL
e X5 555
X DMER)
WSS (HORE) 533 (RUEDMETE, :?;; E%E?@&
FREHFFE) FREMER)
BB (RIERE) Bs31 ;;‘;%%W@%‘ 31 Hﬁé')m@%‘
BAAEEN ETERL ETERL

TLV-TWA [1,000 ppm (7,670 mg/m°) (1996)

®  ACGIH o\ ot 1,250 ppm (9,590 mg/m>) (1996)

EEER HESEE  |500 ppm (3,800 mg/m?) (1987)

@ - .
) £F= BANEEE |-
MERIECERIRT [ ore | MAK 500 ppm (3,900 mg/m’) (1988)
(EIDZ=E:::: Peak lim [T (2) (2002)
5. @ — TWA 1,000 ppm (7,600 mg/m>)
STEL -
~ =
(O~0EFE3E) 5 nosn  TWA 1,000 ppm (7,600 mg/m°)
STEL 1,250 ppm (9,500 mg/m3)
TWA -
UK WEL
9 STEL -
TWA -
EU IOEL
v STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
2 FEEBEFMEE 64 (5) 253-285 (2022) HFBFEEZOENIES (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
E%Eﬁ %"(DJ_IX The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
AN
%(;%L\RL\E’J @ OSHA Occupational Chemical Database
6. |[MEFDLE1— https://www.osha.gov/chemicaldata/569
Yﬁk@l)x [\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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BHRIRSERMER  2023/11/24

1,2->400-1,1,2,2-7 52 A0T5>

ME& (CFC-114) CAS RN | 76-14-2
seEaEo | /\FEREREEE 1,000 (BEfI: ppm )
=S SEISATRE R Clv ) OFHHE
IBANTYNEL
FARMLER SO : G
B
1) Vali¢ F, Skuri¢ Z, Banti¢ Z, Rudar M, Hecej M. Effects of fluorocarbon
propellants on respiratory flow and ECG. Br J Ind Med. 1977
EEEEED May;34(2):130-6.
e LR 2) Paulet G, Desbrousses S. Le dichlorotétrafluoroéthane. Toxicité aigué
J=z! et chronique a moyen terme [Dichlorotetrafluoroethane. Average term
UFeARHLE S acute and chronic toxicity]. Arch Mal Prof. 1969 Sep;30(9):477-92.
& TOIER French.
<HEh>
CFC-114 DB EMUNFHEN DI XH THIENSF—Fm LI,
20-24 FRAEFRAS> T4 7B 10 &(C. 15.0x10% mg/m?> (21,400 ppm) @
CFC-114 %= 15, 45, 60 ¥, @FEMIK T T 50cm DERETIEZEIR A UERERT.
253 LAAIC MEF s (50%RAMTSRE) N 9.6%. MEF;5 (75%RATRRE)
M 11.6%1KT. 13~30 534&(C MEFsq h' 5.5%. MEF;5 1 4.2% KUz 1),
Sy XIR (M- RFEABE) %% 10 IL(Z, 100,000 ppm. 200,000 ppm @
smEEEEeo | CFC-114 %, 2.5 Kfil/H. 5 B/iB. 2 BRE(EKEBUAE, R, MEfzRalre
j==pmEg | fase. 7¥b 200,000 ppm (EKETHEBIMENSEN . U2/ EBRERAEINUN,
FfiBiEk(C AL (Do, RBFATY S 20 [T, $hE Sy 10 [T, BFAYIR 20 IL(c,
100,000 ppm @ CFC-114 7%, 2.5 B¥f/H. 5 H/iA. 8 BRFKEUFER. /&K
B, RAEM. FbiBiCZ EFRhor 2).
L&D, BpEERDFEERLD 100,000 ppm Z NOAEL LHIRFL . RHEERESE
ZZRBUIZ 1,000 ppm Z/\KFEIEEREEBELL THERT 3.
(&%)
1,2->/900-1,1,2,2-7857)VA01%5> CFC-114 CAS 76-14-2
ZoMOIXT 1,1->/900-1,2,2,2-7837)VA01%5> CFC-114a CAS 374-07-2

CFC (3AYV > EEEL LT, REEAEZEIEENTUVS,
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Bl

wEEHA WHHAER)

{EFEE >)007 52\ A0I5> (Bl% : CFC-114)
CASEHS 76-14-2
KSES BERLEERTORIES 9 246
. 20065E
=H4IE )
BEIAR (TH18EE)
SMsEE (BO) DEETRIH
SMsEE (BR) DEETRIH
s (RA : H2R) X534+
SMs (RA &R DEETRIH
SMEE (RA : HE. XK DEET RS
KREREM/ R X534+
GHS %8 BRICHT I BEFE R /BRI SETERL
IR 2R R 14 DEETERL
SRS SDEETERL
AIEHRZE R DEETERL
B X545+
AoESE DEETERL
HEENERSE (EERE) X534+
HEENESRSE (RERE) X534+
BANEEHE TIHEXTRIS
TLV-TWA [1,000 ppm (6,990 mg/m°) (1996)
@ e TLV-STEL |-
® EER HEEE |-
e H%e  BAKERE|-
HZE (I EEPR R - - MAK 1,000 ppm (7,100 mg/m?>) (1958)
VEIDY=F i Peak lim I (8) (1958)
@ —_— ;\/_\Q_ 1,000 ppm (7,000 mg/m°)
(O~@DFIEE) o NIOSH TWA 1,000 ppm (7,000 mg/m>)
STEL -
® UL TWA 1,000 ppm (7,110 mg/mz)
STEL 1,250 ppm (8,890 mg/m?)
TWA -
EU IOEL
@ v 10 STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
2 FEEBEFMEE 64 (5) 253-285 (2022) HFBFEEZOENIES (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
%%Eﬁ;‘z%“wuy The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= AN~
E(Lﬁﬁutem @ OSHA Occupational Chemical Database
ﬁ%rﬁ%@btl— https://www.osha.gov/chemicaldata/569
Krﬁk@l}x |\ ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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HPIRSHEMER 0 2023/5/30

E%

IKEEEN)DTZILAX CASRN | 76-87-9

FHHREOES

mARE O

IRERAE
EDIRE

NESRTEEEEE 0.003 (RX&LT) (Bfiz: mg/m?)

EREREEMEE RELERL (BT : ) OXIE

HRHLER
=

FEO
5a

1) Duchosal, F,, P. Thevenaz, H. Luetkemeier, O. Vogel, G. Pappritz, P. Mladenovic
and C. Terrier (1989): Fentin hydroxide (TPTH) technical grade. Subchronic (90-
days) repeated dose inhalation toxicity study in rats. Research and Consulting
Company AG (Unpublished). Cited in: IPCS (1999): Concise international
chemical assessment document. No.13. Triphenyltin compounds.

2) Bouldin TW, Goines ND, Bagnell RC, Krigman MR. Pathogenesis of trimethyltin
neuronal toxicity. Ultrastructural and cytochemical observations. Am J Pathol.
1981 Sep;104(3):237-249.

3) Boyer 1J. Toxicity of dibutyltin, tributyltin and other organotin compounds to
humans and to experimental animals. Toxicology. 1989 May 15;55(3):253-298.

4) U.S. National Cancer Institute: Bioassay of Triphenyltin Hydroxide for Possible
Carcinogenicity. Carcinogenesis Technical Report Series No. 139. DHEW (NIH)
Pub. No. 78-1394, NCI, Bethesda, MD(1978).

5) U.S. National Institute for Occupational Safety and Health, Criteria for a
Recommended Standard-Occupational Exposure to Organotin Compounds.
DHEW (NIOSH) Pub. No. 77-115 (1976)

6) Andersen KE, Petri M. Occupational irritant contact folliculitis associated with
triphenyl tin fluoride (TPTF) exposure. Contact Dermatitis. 1982 May;8(3):173-
177.

Ak

It Wistar 5w h&E% 10 ILEFRWVT. KEMENTIIZILAZX(TPTH)% 0.014. 0.338. 1.997
mg/m> DIERET 13 B8R (6 BRE/H. 5 B/B) MAFGEE (8) UER. 1.997mg/m>T
(& INTOEES LU 1 BIOREDEBEN RSN, Fie. MECBVTHIREPEE. [UEBLUAHD
THEBLUOREMZbZRDI. 2 0.338 mg TPTH/m? (0.11 mg Sn/m?) TEIMERERDIK
TEOMRFNELY IgM _EFREFOEFHNEENRDHENE 1)

¥4 R Long-Evans Sy (FCECRBA) (CEFEEN)TITZILAX 30mg/kg bw/B%x4#E
3~30 BIC@HIR OS5 UEER T, R nIae R R FZ RN EE (EFRH5NN 2)3),

YR UNIZATOREBEKER(ENTIZILAX 37.5, 75 ppm)(CLd 73 BREEOEERER
T EBHNAMEDIBNNERL, Z2OMMOFHEIRHIROSNRN O 4),

E MDIEBIEREEL T, NIIIZI AR ZEB UL BELZZEREIMULIL/ 1Oy ORFESE. FzhJT
ZIAX 20% 2 SO REOIR T FEBEDERES LUIRESOMERIE 5) « IVENITIZILAX%
SOENZREFIFEAUTOAEZEE T, R 0EMEER . EERNMREINTVS6) .
WINBIIEREIARATHS.

BLEED, ) EERTEELNOFETEREFEICLZEDTHD. NITZTIZXLED
NOAEL % 0.014 TPTH mg/m? £#IBL. RERGEEZEBUICEREE%(E 0.003 mg Sn
/M \BSREEREAEEL L TIRET S,

B0 | 2 pim

op

OLE1-XBREICHII 2+ —mXOERSEMFRDL. BURNERSZEICSVTAIRICERD, #E5
MEFORF IRV TENMOXBEREN L E TH8H

OLE1—XBREICET 2+ —mX DEEES F)A - RHZRZEN R, SEDI> RRA > MEE
(CERU GENMOX BB G E TH DI

Ozof  ( )

ZOAMBOIA> b

FEIFRE(FCEE DM (CE T AMA (FEECL DA RIEBRE L ORENRATHDIENS. FEiFEIE
EEABEEERELRV., B8 AFEIESHE - RESHOMRENHDIENS, SEREBHACHER 1R
AWM ETHD.

BHAZ L EYIOHELACT I 2B E M E T I TINEOBERUVEDOEICLDEENERD

(Snoeij NJ, Penninks AH, Seinen W. Biological activity of organotin compounds-an
overview. Environ Res. 1987 Dec;44(2):335-353.) tDENIRENS. S 5 EEMRYE
(CDWTESTFIL-. STFIL-. NITFIL-. NITTZ)b-. FRSTFIL-ELTEHILIz. BE. NIV
AL EEZOBEEENREEVE MUK NI 1D A O ke B (CRE B & Bz R
Ulte
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Bl

wEEHA WHHAER)

{EFEE KB NJTJTZ)LZAX
CASEHS 76-87-9
KSES HBELEEFATIRIRE 9 322
- 200652
EEaC] \
BEMRAR (TE186E)
ST O X533
s (BR) X532
ST (RA : AR) par SPOE
SMSH (RA : &) DEETERL
SMS% (RA : 1EE. SN X532
REREME/ RIBiE X532
" IR(CH I 2EE MBS/ BRRIEE X4y2A-2B
GHSH)% Gl =
IR ER R 1 DEETERL
BRI RRMEE X535t
LIER SRR X535t
FOAE ESVIS
ET-E=c X532
X1 (HPARHE
BHERNERSE (HERE) x) XH3 (KER
BE)
HERNHESY (RIEFRE) X731 (RER)
BANVEEHE DEETERL
@ ACGIH TLV-TWA [Tin, organic compounds 0.1 mg/m3 as Sn (1996)
TLV-STEL |Tin, organic compounds 0.2 mg/m3 as Sn (1996)
o EEm  fEmE |
e EFR  BAHDRE|-
BRSE(SCRRIRF 5 FG MAK 0.0004 ppm (0.002 mg/m3) as 5n (2009)
EnBE Peak lim _[T(2) (2009)
® OSHA ;_\F\Ili Tln, organic compounds
(@~212%E) TWA Tin, organic compounds
® NIOSH
STEL -
TWA -
© UK WEL STEL Tin compounds, organic, except Cyhexatin (1SO), (as Sn)
TWA -
EU IOEL
9 STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q) EEBEFME 64 (5) 253-285 (2022) FEREZOEIE (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
%%?ﬁ%i%@”y The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= AN~
ﬁ(LﬁHutL’:H’J @ OSHA Occupational Chemical Database
ﬁ%ﬁa%@[/tl— https://www.osha.gov/chemicaldata/569
Krﬁkmux |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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1) Mushtag MM, Mukhtar H, Datta KK, Tandon SG, Seth PK. Toxicological
studies of a leachable stabilizer di-n-butyltin dilaurate(DBTL): effects on
hepatic drug metabolizing enzyme activities. Drug Chem Toxicol.
1981;4(1):75-88.

2) BARNES JM, STONER HB. Toxic properties of some dialkyl and trialkyl tin
salts. Br J Ind Med. 1958 Jan;15(1):15-22.

3) Seinen W, Vos ]G, van Spanje I, Snoek M, Brands R, Hooykaas H. Toxicity
of organotin compounds. II. Comparative in vivo and in vitro studies with
various organotin and organolead compounds in different animal species with
special emphasis on lymphocyte cytotoxicity. Toxicol Appl Pharmacol. 1977
Oct;42(1):197-212.

4) U.S. National Cancer Institute: Bioassay of Dibutyltin Diacetate for Possible
Carcinogenicity. Carcinogenesis Technical Report Series No. 183. DHEW
(NIH) Pub. No. 79-1739. NCI, Bethesda, MD (1979)

5) Boyer IJ. Toxicity of dibutyltin, tributyltin and other organotin compounds
to humans and to experimental animals. Toxicology. 1989 May
15;55(3):253-298.
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@ ACGIH TLV-TWA |Tin, organic compounds 0.1 mg/m3 as Sn (1996)
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s ==
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(EIOZ=E::: Peak lim [T (1) (2007)
@ OSHA g_\ll_vE/-\L _Tln, organic compounds 0.1 mg/m3 as Sn
~ = - -
(@ ®(¢9":%L) NIOSH TWA Tin, organic compounds 0.1 mg/m3 as Sn
STEL -
TWA -
@ UK WEL STEL Tin compounds, organic, except Cyhexatin (ISO), (as Sn) 0.1 ppm
TWA -
@ EU IOEL STEL ~
@ AcGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
@ FEREFHEFMES 64 (5) 253-285 (2022) FBEEZOENIES (2022F%)
® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
E%Eﬁj %(Dl.ly The MAK-Collection for Occupational Health and Safety
- | bttps://onlinelibrarv.wilev.com/doi/book/10.1002/3527600418
$(€-}Eﬁ ('\E-ILA\E,\J @ OSHA Occupational Chemical Database
#&%Bﬁ%@btl_ https://www.osha.gov/chemicaldata/569
KﬁWDUZ I\ ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(ZEU 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. Kinkead ER, Pozzani UC, Geary DL, Carpenter CP. The
mammalian toxicity of dicyclopentadiene. Toxicol Appl
Pharmacol. 1971 Dec;20(4):552-561.

2. Bushy Run Research Center: Acute and subacute inhalation
toxicity of dicyclopentadiene in rats and mice. HSE-81-
0117(1981). 8EHQ-0292-2306. Submitted under TSCA
Section 8(e) to US EPA by Shell Oil Co, Houston, TX (1992).
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(@~@DIE5%E) ® NIOSH TWA 5 ppm (30 mg/m3)
STEL -
TWA 5 ppm (27 mg/m3)
K WEL
O v STEL -
TWA -
EU IOEL
? v STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
2 FEEBEFMEE 64 (5) 253-285 (2022) HFBFEEZOENIES (2022FE)
(@ List of MAK and BAT Values 2022
B https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
Jﬁi%ﬁﬁj}'{%@”ﬂ The MAK-Collection for Occupational Health and Safety
- https://aonlinelibrarv wilev.com/doi/book/10.1002/3527600418
ﬁ(hﬁﬁ L/\TC/LA\H’\J @ OSHA Occupational Chemical Database
6. ﬁ%gﬂ o)l/t_-,__ https://www.osha.gov/chemicaldata/569
| (® CDC - NIOSH Pocket Guide to Chemical Hazards:
Krﬁk@ JZ l\ https://www.cdc.gov/niosh/npg/npgd0006.html
® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf
@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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1) Mushtag MM, Mukhtar H, Datta KK, Tandon SG, Seth PK. Toxicological
studies of a leachable stabilizer di-n-butyltin dilaurate(DBTL): effects on
hepatic drug metabolizing enzyme activities. Drug Chem Toxicol.
1981;4(1):75-88.

2) BARNES JM, STONER HB. Toxic properties of some dialkyl and trialkyl tin
salts. Br J Ind Med. 1958 Jan;15(1):15-22.

3) Seinen W, Vos ]G, van Spanje I, Snoek M, Brands R, Hooykaas H. Toxicity
of organotin compounds. II. Comparative in vivo and in vitro studies with
various organotin and organolead compounds in different animal species with
special emphasis on lymphocyte cytotoxicity. Toxicol Appl Pharmacol. 1977
Oct;42(1):197-212.

4) U.S. National Cancer Institute: Bioassay of Dibutyltin Diacetate for Possible
Carcinogenicity. Carcinogenesis Technical Report Series No. 183. DHEW
(NIH) Pub. No. 79-1739. NCI, Bethesda, MD (1979)

5) Boyer IJ. Toxicity of dibutyltin, tributyltin and other organotin compounds
to humans and to experimental animals. Toxicology. 1989 May
15;55(3):253-298.
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compounds-an overview. Environ Res. 1987 Dec; 44(2): 335-53. ) tOXIEH
5, B0 5 FEMEMEIDOVWTESTFIL-. STFIL-. NITFIL-. MI1Z)-. FRSTFIL-
EUTEHAIL Tz, BB, STFILZAEEMFZOBE N REEVEHIMULIZSTFILAZIOUR
OX e R ICEEREBERF U,

68




Bl

RESHRA FERER)
. |eEmEe JLASEESTFIVAX
2. |CASES 78-04-6
3. |BnES HEESEEEMTRRIRE9 322
- 20165E
=H4IE .
REIEAS (TH28ER)
SMsEE (BO) X534
SME (BR) DEETERL
s (RA @ HR) RN RS
s (RA &R DEETRIH
SMEE (RA : HE. XK X532
KRIEBEEM /R DEETERL
"
4 GHS73#E BRICK o S EEE S/ BRI X532
N0 SR RRAE 14 DEETERL
RS DEETERL
AIERZEER S DEETERL
FEN A DEETERL
e T-E=lcd X531B
BHERNERSE (HEIRE) X531 (FRIRER)
BHERNERSE (RIERE) X531 (A, %E3R)
BANEEHE DEETERL
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BOHE#H# Peak lim [1(1) (2007)
5. @ OSHA TWA Tin, organic compounds 0.1 mg/m3 as Sn
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= - -
(@N®(gé%) TWA Tin, organic compounds 0.1 mg/m3 as Sn
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TWA -
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® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
2 FEEBEFMEE 64 (5) 253-285 (2022) HFBFEEZOENIES (2022F%)
(@ List of MAK and BAT Values 2022
B https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
Jﬁi%ﬁﬁj}'{%@”ﬂ The MAK-Collection for Occupational Health and Safety
- https://aonlinelibrarv wilev.com/doi/book/10.1002/3527600418
E(Lﬁﬁ L/\TC/LA\E’\J @ OSHA Occupational Chemical Database
6. ﬁ%gﬂ o)l/t_-,__ https://www.osha.gov/chemicaldata/569
| (® CDC - NIOSH Pocket Guide to Chemical Hazards:
Krﬁk@ JZ l\ https://www.cdc.gov/niosh/npg/npgd0006.html
® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf
@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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1) Smyth HF, Seaton J (1940) Acute response of guinea pigs and
rats to inhalation of the vapors of tetraethyl orthosilicate (ethyl
silicate). J Ind Hyg Toxicol 22: 288-96.

2) Rowe VK, Spencer HC, Bass SL. Toxicological studies on
certain commercial silicones and hydrolyzable silane
intermediates. J Ind Hyg Toxicol. 1948 Nov;30(6):332-52.

3) Omae K, Nakashima H, Takebayashi T, Uemura T, Ishizuka C,
Yamazaki K, Sakurai H. No-effect level of subacute
tetraethoxysilane inhalation on the mouse kidney. Sangyo
Eiseigaku Zasshi. 1995 Jan;37(1):1-4.
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® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEBEFMS 64 (5) 253-285 (2022) FBREZOEIL (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
}?%Eﬁj{%"muy The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
AN~
ﬁ(LﬁHutAE’J @ OSHA Occupational Chemical Database
PR DL E1— https://www.osha.gov/chemicaldata/569
Kmka)ux |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

BHRIRSEMER @ 2023/7/31

ME%

2-XFINTT> | CASRN | 78-78-4

FHREOES

mAE L=

RERE
E0RR

\IFEEEESEE 1,000 (BEf7: ppm )

EEREEAEE (BT ) OXHE

R BLERS
.

1) Patty, Frank Arthur, and William Parks Yant. Odor intensity and
symptoms produced by commercial propane, butane, pentane,
hexane, and heptane vapor. Vol. 2979. Department of Commerce,
Bureau of Mines, 1929.

2) Swann HE Jr, Kwon BK, Hogan GK, Snellings WM. Acute inhalation
toxicology of volatile hydrocarbons. Am Ind Hyg Assoc J. 1974
Sep;35(9):511-8.

3) McKee R, Frank E, Heath J, Owen D, Przygoda R, Trimmer G,
Whitman F. Toxicology of n-pentane (CAS no. 109-66-0). J Appl
Toxicol. 1998 Nov-Dec;18(6):431-42.

FEO
5E

20-30 MARDBLEMNRT>T(T (ANERBA, SRDR%YT) (C 5,000 ppm. 10
DD 2-AFITH> (20.8 vol%) EIFEUIAER. RIBBEDZZE(LHSNEHD
z1).

Swiss YIZ &BE 4 [T(C n-XR>%>% 1,000, 2,000, 4,000. 8,000, 16,000,
32,000, 64,000 Zfz(3 128,000ppm % 5 2 RIEEEIR A (FELIEER. 32,000
ppm L EDEIEERFT. (FEDHDVNIEIEHRICRIBIC LD EBDON2AEIHSEE] A
BN, EERFRISFEEORBERIRSNE 2).

D SD 5 w REE 10 ILIC n-*>%> 5,000, 10,000, 20,000 mg/m>%
6 B5fS,/H. 5 B./BT 13 BREIRASEUER. EEOKREEINIES
BILTRSNN, fEZREE(CLIRL, FERMR. MIRFMNATR. B rrT
RICBVWTIEEICEEUIRZE I HFB/NRN O 3),

BLE&D, EWPRER T ORI - IAEMERZERFR =22 LTz NOAEL % 20,000
mg/m> (6,687ppm) ECHIHFL. REERFEESEEZELUR 1,000ppm Z/\BRTE
EEEELUTRET S,

205 | 2 pumen

OLE1—- XIS 2+ —mX DERISEMRD . BURIIERSZE(CHVTRIEC
0, EEMEFOIRETCERU CENMOX BN E TH DI

OLE1—EREICHITDF— X DELEES FUA - ZRRRFZENRRD, SEDI>
RIRA > NS TEICBRU CEMNOX BB E Tdrdlesh

Ozof ( )

ZOAMBOIAX> b

AYECHDBEREAIERBROBIRID BV, 2-AFIT I DORIEARTHS n-
RIOAVEBHS SRR (FRRLLTVSIEN'S, n-RIFV DR Z5I AUk,
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Bl

wEEHA WHHAER)

{EFEE 2-XFINTHF>
CASEHS 78-78-4
KSES HHEDEERTARIERE 9 543
= 2006%E 20145E
EHIE « -
il (TH1SFRE) (TH26ERE)
SMsEE (BO) SDEETERL DEETERL
SMsEE (BR) SDEETERL DEETERL
SMEE (RA : H2R) TIHEXTRIS RIS
SMsEE (RA  &ZR) X4+ DEATERV
S4SE (RA : #E. ZXN) DEETERL DEATERV
KREREME/ R X532 X545+
GHS %8 BRI 2 EEE MBS/ BRRIEE X532A-2B X552
N0 SR RRAE 14 DEETERL |TERV
RS SDEETERL X545+
AIERZEER S DEETERL DEATERV
FEN A DEETERL DEATERV
AoESE DEETERL DEATERV
= o \ _ X533 (BRI,
SRS =, 2 1,
BHERNERSE (HERE) X933 (RREMEF) FREMER)
WHEENERSE (RIERE) DEETERL DETERN
RANVEEN X531 X551
TLV-TWA (1,000 ppm (2,950 mg/m°) (2014)
& ACG“-_I TLV-STEL |-
EXEm | goeE |-
e ©  &me  mhweEm|
Hi2E (S <EERR ~ DEC MAK 1,000 ppm (3,000 mg/m°>) (2004)
Ty =F i Peak lim _[T(2) (2002)
@ —_— TWA 1,000 ppm (2,950 mg/m°)
STEL -
~ = -
(®~QDFE%E) © NIOSH TWA
STEL -
3
® UK WEL ;_\p:i _600 ppm (1,800 mg/m?)
3
@ EU TOEL ;_\p:i _1,000 ppm (3,000 mg/m?) (2006)
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEBEFHMS 64 (5) 253-285 (2022) FBREZOEIE (20224F)
(@ List of MAK and BAT Values 2022
_ https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
E%Eﬁ %‘—(Dlly The MAK-Collection for Occupational Health and Safety
- https://onlinelibrarv. wilev.com/doi/book/10.1002/3527600418
i(k—ﬁﬁ L\E{L\\E"J @ OSHA Occupational Chemical Database
#&E@%"@btl_ https://www.osha.gov/chemicaldata/569
v (® CDC - NIOSH Pocket Guide to Chemical Hazards:
SCHERDYA

https://www.cdc.gov/niosh/npg/npgd0006.html

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

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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5 F i o) B SR & Al

BHRIRSERMER  2023/11/24

ME% 1,1,2-M)y00T%5> CASRN | 79-00-5
IREEEED NEREEEEEE 1 (Bf7: ppm)
R ERMEEREEE . (B ) OXHE
EAITURELR , -
RBLRS DS
1) Kirkpatrick DT. 2002. A 90-day inhalation toxicity study of 1,1,2-
trichloroethane (1,1,2-TCE) in rats (with satellite groups for
SRR ELEED pharmacokinetic evaluations in rats and mice). WIL Research
LU TIRA Laboratories, Inc. HAP Task Force. WIL-417002. EPA-HQ-OPPT-
UT=ARHLEA ST E | 2002-0046-0003.
TDIEH <IFEh>
— RN Z BRI RIREE T, SHERBEK(E EPA TSCA B A RS54 UZHREL). GLP
(CCEICEMIN TV,
IREED Fischer 344 Sybn&EF 10 PLiC, 1,1,2-M/0O0I5>% 0. 15, 40,
100 ppm. 1 H 6 K. 3&8 5 H. 13 BEOEBRAFEELUR, 15 ppm (FEE
TR RS IUR ERRODZERL (It 3/10 ILELU 4 /10 ) HERH5N
feo —7. IR EROEMEFZRHSNRNIOM, 40 ppm D(FERF CIAHAEDZERR
e et ) 1t (it 3/10 L) | IR FRZDEHE (M 6/10 [T, It 7/10 L) \iOO ppm (F{E&
o2 e B CIIAFHERRDZER/t (M 5/10 PT, I 10/10 PL) | IR FRZOEHE (Mt 7/10

T, lif 10/10 L) H'ERHSNIE 1), FEEOMHETES LCAEHMETVITNOEY) T
BIENIEY. FFEREEBRRICELEIRESNT . ZOMMOY) EREDFE (SRS
nghort.

BLESD, shpeiBROFEENS. FHiz0Z= et 2iRRes2E Ul LOAEC % 15
ppm CHIETL, MERFGREFZEZEB U \KEEERE 1 ppm ZI2E I3,

ZOMDOIX
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Bl

wEEHA WHHAER)

{EFEE 1,1,2-NM)700145>
CASEHS 79-00-5
BESE=S BBELEEEMTORIRE 9 383
- 2006%E 20165%E
=H4IE ) .
BEIAR (TH18EE) (TH28EE)
SMsEE (BO) X534 X534
SMsEE (BR) X534+ X545+
SMsEE (RA : H2R) TIEEXTRIS RIS
SMs (RA &R X533 X533
ST (RA : #E. ZXN) DEETERL DEATERV
KRIEBEEM/ RIBE X532 X532
ARSI 2 EEE MBS/ BRRIEIE X52B X452B
GHS % IR IR ER R F I SFETERV DEETERL
RERA I SDEETERL DEETERL
AIEHRZE R X4+ DEATERV
FEN A X532 X552
AoESE DEETERL DEATERN
X531 (FFiE) « X9 | Rl (AR, BhE).
HERNHESY (HEIRE) 3 (RUERIBE. RREr | X993 (RUBERIEE.
{ER) FREMEFT)
X531 (FHERHE | X1 (FHER. 1K
HERNHESY (RIEFRE) &, BiE. M%) . | 28 HICE. iFThE. &
X532 (B Fi)
BANVEEHE DEETERL DEATERV
TLV-TWA |10 ppm (55 mg/m?>) (1995)
o ACGII—} TLV-STEL |-
- EEZE] r52%E |10 ppm (55 mg/m?) (1978)
e RS BATERE|-
Fi2E (L ERR ® DFG MAK 1 ppm (5.5 mg/m°>) (2019)
BOEE Peak lim [ 1(2) (2019)
TWA 10 ppm (45 mg/m°)
SHA
P o © STEL -
(O~QREE) o NIOSH TWA 10 ppm (45 mg/m°)
STEL -
TWA -
K WEL
9 v STEL -
TWA -
EU IOEL
@ v Io STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
2 FEEBEFMEE 64 (5) 253-285 (2022) FBFEEZOENIES (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
%%Eﬁ;‘z%“@”y The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= AN
E(Lﬁﬁutem @ OSHA Occupational Chemical Database
ﬁ%rﬁ%@btl— https://www.osha.gov/chemicaldata/569
Krﬁk@l}x |\ ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

HMIxR=ZEMEE . 2023/9/19

=g

JOEA>EE CASRN | 79-09-4

FHHREOES

m Az =3

IE7|<

NEEEE%EE 10 (BfI: ppm )

FERSEIREREAEE (BT - ) OXFHHE

ANED

HRHLER S

1) HVBG (Hauptverband der Gewerblichen
Berufsgenossenschaften) (2007) Endbericht zum
Verbundprojekt “Abgrenzung und Differenzierung irritativer
und belastigender Effekte von Gefahrstoffen” (FF228) (Final
report for the network project “Limitation and differentiation
of irritative and annoying effects of hazardous substances”
(FF228)) (German), IfADo, Institut flr Arbeitsphysiologie an
der Universitat Dortmund das ist kein Buch

Ba

ax

s

B 11 &, T 12 BORIOTATHENNT . = XM U]
BIDIBIR(NRRER, BEEDLIEL, HRREREREY—H—)ZA0VC 4 B
BIOEANZELRTIERERT. &=a(EERE 10 ppm FTHERZE(L

%39, NOAEL (& 10 ppm J«Xtt&bét?’ﬁlﬁl N3 1),

B EED, EMORIRDFERNS ., = XN UIRIBOIE 2 iR
2 Ufz NOAEL % 10 ppm B EEHIBTU. 10 ppm Z/\BFREEEE%E
BELTIRE IS,

BOZE | TOEH

OLE1—XERICHI D F—sm X DERICERN, BURHRRRZECH
WTKIRICERRD, ESMEFOREICBRU CEIOX AT N E
THBI

OLE1—XHRICHITDF—m X DEEES FUA - RN RREZENERD,
SEIOI> RN MNEEICERU CEMOXBFAENNE T DI

CIZ0AH
( )

ZOAMBOIAX> b
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Bl

HREEHRN FHERE)

{EFEL JOEAES
CASEH=S 79-09-4
BEES BEREEEETORIRE 9 493
S— 20065 20095 20145
- (5 184EE) (k214 E) (TR 264EE)
SMSEE (BO) X535 X534+ X545+
SMSEE (BR) X553 X453 X533
S2MBE (RA : HR) EEPOE N EPOE DN EEPUE S
SMESE (RA @ &R) X545t X534+ FATERL
S (RA : B, ZZK) SFETERL DETERV DFETERL
" KRISREEMY /RIBE X431A-1C X551 X531
GHS7%E BRI S SEM IR BRAIRIE 51 X531 X531
IR BsRAEE FATERV FTERL FATERV
RIS DFEATERL DEATERV DEEATERL
LB RIR S X545t X534+ DEATERL
FENAME HTERV HTERL HTERV
LrESY X545t FATER FTERL
BEENRESESE (HERE) X953 (GBI |[E93 (GEn) |~
HERNESESE (RIERE) X534t SHETERL FTERL
BANVEE DFRTER DFETERL DFATERL
TLV-TWA |10 ppm (30 mg/m> (1990)
@ ACGII__‘ TLV-STEL |-
o EER  AeeEE |-
e 4¥S BATSRE|-
ke (F<EEIR A 5 - MAK 10 ppm (31 mg/m°) (2010)
(EIDL=E::: Peak lim [ 1(2) (2010)
TWA -
N @ OSHA STEL ~
(D~DI=E) © N TWA 10 ppm (30 mg/m°)
STEL 15 ppm (45 mg/m°)
TWA 10 ppm (31 mg/m°)
® UK WEL
STEL 15 ppm (46 mg/m°)
TWA 10 ppm (31 mg/m?) (2000)
@ EU IOEL
STEL 20 ppm (62 mg/m°) (2000)
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
@ FEEFHEFMES 64 (5) 253-285 (2022) FBEEZDENIES (2022F%)
® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
@ggﬁy%wuy The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
AN~
ﬁ(Lﬁﬁur‘L"E’J @ OSHA Occupational Chemical Database
%Eﬂ%@btl— https://www.osha.gov/chemicaldata/569
Yﬁkwux t\ ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(ZEU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

BHRIRSEMER @ 2023/6/28

ME%

70V CASRN | 79-10-7

FHHREOES

m Az =3

IREEEED

o
ES%

NESEEEESEE 2 (87 : ppm )

ERMREREE . (BT ) OXFHME

IRHLER S 5

1) Miller RR, Ayres JA, Jersey GC, McKenna MJ. Inhalation
toxicity of acrylic acid. Fundam Appl Toxicol. 1981 May-
Jun;1(3):271-277.

2) Singh AR, Lawrence WH, Autian J. Embryonic-fetal toxicity
and teratogenic effects of a group of methacrylate esters in
rats. J Dent Res. 1972 Nov-Dec;51(6):1632-1638.

AED
Ba

X b

Fisher 344 SvhX (& B6C3F1 YIRIC. 7DUIEE%Z 0. 5. 25. 75
ppm OEET 6 BRl/H. 5 H/A., 13 BBARICHITIRAFKEUEE
E. SYhTIE. NOAEL (& 25 ppm EEXBNTZ. XUAET7IVIIVEEZE RIS
U IV REDBREZ N ETOIKEEF TEBIDE) CEFIEDIR
IR E(EHERZR SN, 5 ppm BETIIEE 1/10 41, It 4/10 HIC
SMEOBRMIREIRZ N HSN. 25 ppm T(EhE 10/10 4. It 9/10
BITEER. 75 ppm TEETOBCEENSHEE DRERENERRS
Nz, 75 ppm BETIRZEZB(CEBIC, TERMURIRFLAE T ARDBAZAR N7
snrEl) .

POUNEE=EFHFREI(C 0. 2.5, 4.7. 8 mg/kg DF=T. IFIRSYNIEE
i 5 H. 10 HRU 15 BICEERIESURERICBWT. 4.7 XU 8
mg/kg IS5 THREEZB IR IBHENMERBIU. 8 mg/kg B
T(IRRIBEBMHEEHSNIEN. NOAEL DE&EHH RN 2) &

B ELD, EMEOEREDRZI(CRET2ENMEERDIERNS LOAEL
A Sppm EFIRTL. AMEESREEFZERUR 2ppm Z/\REEEE%E(E
EUTIRET 3.

BEDima

TR

OLE1—XERRECHIBF — X DERIGEFRN. BURNRRRZEICH
WTKIRICERD, ESMEFOR (CBRUTEMDOXEGREN LR
TH3D

OLE1—XEARCHITDF—am X DEEES A - R ERFEZENR D,
SEIOIY R NEEICERU CEMOXERFRAEN N E T D

CIZ0AH
( )

ZOMOIX b

78




Bl

wEEHA WHHAER)

{EFEE 77\
CASEHS 79-10-7
BEEE BBESEEETORIRE 9 2
E=HES ZOQGETE 20}4fﬁf§
(CERR185E) CERR265ERE)
SMs% (BO) X534 X534
s (BR) X533 X533
ST (RA : AR) PaEPOE N parSPOE I
SMSH (RA : &) X533 X533
S (RA : HEE. SZK) X534 X534
REREME/ RIBiE X51A X531A
GHSH% BRICH 9 BE RIS/ BRI X531 X531
IR ER R 1 DEETERL DETERN
BRI RRMEE X534+ X545t
LIER SRR X534+ DETERN
FEh A X534+ DETERN
G X534+ DETERN
. o ) — X531 (ERes) (X | X931 (ME0REs. &
FIEAER == RE
PERMREBIE (HERE) 52 () |W) X2 (5
HEENERSE (RERE) X531 (VFORE8) X531 (FIRER)
BANVEEHE DEETERL DEATERV
TLV-TWA |2 ppm (5.9 mg/m3) (1996)
o AL TLV-STEL |-
® EEER HEEE |-
s EFE  BAHETRE|-
Hi2E (S <EERR 5 FG MAK 10 ppm (30 mg/m3) (2005)
(EIOZ=E:::S Peak lim [T (1) (2005)
@ OSHA ;%AL
(O~@2%) © — TWA 2 ppm (6 mg/m3)
STEL -
TWA 10 ppm (29 mg/m3)
K WEL
- v STEL 20 ppm (59 mg/m3) (1 min)
TWA 10 ppm (29 mg/m3) (2017)
EU IOEL
v v Io STEL 20 ppm (59 mg/m3) (2017)
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
2 FEEBEFMEE 64 (5) 253-285 (2022) FFEEZOENIES (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
E%gﬁ %"@uy The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
AN
%(;ﬁHL\K_L\E’J @ OSHA Occupational Chemical Database
#&Eﬁ%d)l/tj_— https://www.osha.gov/chemicaldata/569
;‘Zﬁkwuz [\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

BHPIRS®ERMEHR  2023/8/21

YIS HOOBFES (€008 CASRN | 79-11-8
SEEE0ES nE mE:

SR U ) NESEREESEE 0.5 (A7 : ppm )

hEs EEREREE (B ) ORFHE

1) National Toxicology Program. NTP Toxicology and
Carcinogenesis Studies of Monochloroacetic Acid (CAS No. 79-
11-8) 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
IRHLGH S E 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.
TED Witk F344/N Swi&8E 70 T 0,15 H&U 30mg/kg bw/BHOR
Ba ST, T B6C3F1 YIRZEE 60 ILIZ0,50,100mg/kg bw/BO
RE0t//7008 %z 5 B8, 2 FRMIREORSUER. BERI4ER
ZOR(IERHESNBHAN, YTRD 50mg/kg M EIRSEETIERE
FEORIES LU SRME FRROERR. BB O/RF_LEOER K. FFiEOEE
RAEMZENERHANIZL)

It F344 Svh£&EF 20 [TiC 0,30,60,90,120 LU 150mg/kg
bw/BOE//00EEE%Z 13 BRIEFRORSUFER. 60mg/kg
bw/B# 58U L TIRERER. 72/ 522TJ15—F (ALT/AST) DR
EAEFNR EFEBICOEEZRDIE2) .

It SD Svh&Ef 10 IT(C 15,30,60 HLU 120mg/kg bw/BHDE
JOO0EEEF NI A% 90 HREMFHIHRORSUER. D 60mg/kg
bw/B# 58 CEEOERIEEHLVEEBEARAEZRDIC3)

PAELD, BWEBROFERNS. FFEDIEMERAEEZL R EZ IR E
tUTz LOAEL % 50mg/kg bw/BEHIRTL . AMEXRGZEEEERELUE
0.5ppm Z/\EHEEEEBELLUTHERT S,
OLE1—XEREICHIT2F—mX0ERICEFRN . BURNEREZECH

WTKTRICERD., MBUEF O (CBRUTENMOX AR NE
THdID
Z20iHEa | €DEHA OLE1—EkBICHIFERF —smXDEESFUA RN RREZENERD,

SEINI> RRA> MEEICERU CENONXEABENNE TH DI
CEnfh

( )

Ak

ZOAMBOIAX> b
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Bl
wEEHA WHHAER)

. |eEmEe 7008 (BI&E/VO08FEE)
2. |CASES 79-11-8
3. |BnES FBMELF LA TRRIRE9 14802 (R6.4.1L1F%(3148D 4)
P— 20065 E 201268 2015548
- (Frk18EE) (ER24EE) (ER27EE)
s (BO) X533 X533 X533
s (BR) X533 X532 X532
ST (RA : HR) ParPOE N DFEERSS par SPOE
S (RA : &) DEETERL DETERN PaEPOE N
S (RA : HEE. XK DEETERL X532 X532
REREME/ RIEiE X531A-1C X531A X51A
" BRICX I 2 ERE BG4/ BRRIEI4 X531 X551 X531
4 |GHST#R R STERL PETERL STERL
BRI DEETERL DETERN DEETERL
AIERRERIR DEETERL X534+ DEETERL
FEh A X534+ DETERN DEETERL
G X532 DETERN DEETERV
X1 FEROD | ROl (#EROM (X951 (FHER, 190K
BHEENERSE (EERE) fiei. BShE. ATAE. 190K | ER.BE) X593 | 88O0nER. MR
28) (ERIEE) x. FthE. Bhid)
- o i X532 (FPIRER, L N X532 (U, PP,
HEENESES Y (RIEFEE 1M
TEE St (RIEFREE) . BFR) X532 (UM, FFE) 51
BANEEHE DEETERL DEATERV DEETERL
TLV-TWA 0.5 ppm (2 mg/m?) (IFV) (2006)
v ACGI"_' TLV-STEL |-
- EER raee |-
ey E¥s BAHEEE|-
HZE (I EEPR R - - MAK 0.5 ppm (2.0 mg/m°) (2018)
(EIOZ=E:is Peak lim [1(2) (2018)
TWA -
. SHA
" oo — S —
( =3) ® NIOSH A -
STEL -
TWA 0.3 ppm (1.2 mg/m°)
K WEL
O v STEL -
TWA -
EU IOEL
? v STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FERFEFMES 64 (5) 253-285 (2022) FBREZOEIE (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
@%Eﬁ;‘z%“@”y The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= AN
ﬁ(LﬁHutLﬁ‘H’J @ OSHA Occupational Chemical Database
6. ﬁ%ﬁa%@l/tl— https://www.osha.gov/chemicaldata/569
Krﬁk@l}x |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html
® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf
(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

HrxRSHEMEE  2023/9/19—11/24—-12/26

=g

—hOxTsh> CASRN | 79-24-3

SHREOES

mAE L=

W
fBoiRR

J\BESREEESEE @ 10 (BEfAI: ppm )

ERMREREE . (BT ) OXFHME

R PR

1) Griffin TB, Stein AA, Coulston F. Chronic inhalation exposure of
rats to vapors of nitroethane. Ecotoxicol Environ Saf. 1988
Aug;16(1):11-24.

2) Dow Chemical Company (1982) Nitroethane: a 4-day and 13-
week inhalation study in rats and mice. Dow Chemical Company,
Midland, MI, USA, unpublished

TEO
128

X b

D Long-Evans R3vhzAL ZEHY 40 IL (FEMEXTIRE¥E 100 ppm BF
(JMERER 40 [T, 200ppm BF(3LE 41 T, I 39 IL) &L T, IRAFv>/\—-AT 100
F/z($ 200ppm OEEO-MIIY>OZESIC 1 H 7 85/, 38 5 B, 2 F£MIEKELR
F5ER. MEMECBIC 100 ppm TAREEIMHDFEINESNEZ 1),

OECD 7AMIARIM4> 413 (- TEMmEN 13 BEEOATT TS, Ml 15 T
(RIEMERFAIARET (E2EF 5 L) D F344 Sy LU B6C3F1 XURDTIL—TH, i
JE 0.100. 350 F/z(3 1,000 ppm O-POIF>ESIC. E 5 H. 6 BFfE/HTS
B(I{ESNIc. BRIKEE 100 ppm T, XMEITOE>ERLIGLHESY MY 5.3%. HESv
MY 2.4%THD. IRNTHZYNTREFEDS M. INTOHS LU 1 HITHEIMEIMN
HoNIze NIATIE, IR ERICREBDHSNTENRIKEE 100 ppm TIIBERBREET
(FH0fz. 100 ppm ML ETHEY DR ICERRDOIEXT ESIEIIN RSN I 28R
(FHESRTERN DIz, NURT(E 350 ppm KU EFTAMEITOE S ARSDIENEHSN
Bholz. WSNOETHBAFEADZZZ(E 350 ppm MU EOBEFTEASH TNk
2)

BLELD., EDERBRODFERNS. BB, XMEIOC AR, BBINESMET
ERE LU LOAEC 7 100 ppm EHIHRL . REERFZREFZZEREUI 10 ppm Z/\
H%F'a‘i&&%ﬁﬂﬁ&bﬁ%ﬁ@“éo

E05 | 2 pimen

OLE1—- XIS 2+ —mX DERISEMRD . BURIIERSZE(CHVTRIEC
F0, H#ES I?E%'%(D’fﬁa]‘kB%—?b(LDD@YﬁXaHED‘M\%"C@%E&)

OLE1— XIS D+ — X DELEES FIA ZRRREENERRD, SEDI>
RIRA > MERTE (CBRL GENO X BRAEN M E T

Ozoft ( )

ZOAMBOIA> b
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Bl

HREEHRN FHERE)

{EFEL —haTHh>
CASEH=S 79-24-3
BSES HHEDEEFATARIERE 9 421
= 20065 20145/
Eial N .
REIERA (TH18EE) (TH26EE)
SESEE (BO) X554 X534
SMSEE (BR) DEETERL DEETERV
2MBE (RA : HR) EEPOE N EEPOE Y
SMSEE (RA @ &R) FTERL X534
S (RA : MEE, ZXN) FATERL FATER
KRISEEMY /R X545t X535+
" s BEREE] 1|33
GHS54 RIS I 2 ERERIBE 1/ BRRIBL4E X545t X532B
IR R R EE FATERL FATER
RIS FTERL FATER
LB RIR Y X545t DEETERV
FEN A DEETERL DEETERV
BTk TERV FTERL
X1 (mR) XD |[Xo1 (mRR) X
HERNESESE (HERE) 3 (VBRI FREY | 933 (UERIBLE. AR
1ER) FWER)
BERNERSTE (RIERE) FEETERL SIFETERL
BANVEEN DEATER DFETERL
TLV-TWA [100 ppm (307 mg/m?) (1986)
® ACGII__' TLV-STEL |-
o EEE  AeeE |-
e b¥S BAHSRE|-
HZE(F<EERSR 5 - MAK 10 ppm (31 mg/m°) (2016)
(EIDL=E: Peak lim [T (4) (2016)
TWA 100 ppm (310 mg/m?)
N @ OSHA STEL -
(@O~DFSE) 5 nosy | TWA 100 ppm (310 mg/m°)
STEL -
TWA 20 ppm (62 mg/m°)
® UK WEL
STEL 100 ppm (312 mg/m?)
TWA 20 ppm (62 mg/m°) (2017)
@ EU IOEL
STEL 100 ppm (312 mg/m°3) (2017)
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
@ FEEFHEFMES 64 (5) 253-285 (2022) FBEEZDENIES (2022F%)
® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
}E%Eﬁj %(Dl.ly The MAK-Collection for Occupational Health and Safety
- | bttps://onlinelibrarv.wilev.com/doi/book/10.1002/3527600418
ﬁ(hﬁﬁ ('\E-ILA\E,\J @ OSHA Occupational Chemical Database
#&%Bﬁ%@l/tl— https://www.osha.gov/chemicaldata/569
Siﬁe]K(DUZ |\ ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(ZEU 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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5 F i o) B SR & Al

HRYRSERMNER  2023/12/8

YEL A5V | CASRN | 79-41-4
EEREAEED | \RREEEEEE 20 (Efi: ppm)
R RERMEEEEE (BT ) OXRHE
IENITUREL
BRI OE ) i
1) ToxiGenics’ study No. 420-1086. 90-day vapor inhalation toxicity
study of methacrylic acid in B6C3F1 mice, Sprague-Dawley rats and
e e 5 Fischer—344. rats.. NTIS/OTSQS46343. | . .
. _ 2) Methacrylic acid Subchronic 90-day inhalation study in Sprague
SRTEEUTERA ) . _
_ Dawley rats vapor exposure. BASF Report; Project No.:
UIAR Rz A
v ZOMBE 5010581/06069
<HH>
- SCHR(E GLP #BI(CHVWTERMSN TL D ERIEMHEIR A (FKEELER THD. fEROEFEH
HELeHIRTUZ,
F344 Swh, SD 3vb. B6C3F1 YRR 10 [T(C 0. 20, 100. 300 ppm %
4 BBLU90 BHRE (6 KfEl/H. 5 H/E) IRASBIAER. WINOBHELUEEEREC
BVTE EFZRPMR. MRAECF . FRICFZE(IBN I, i B6C3F1 NIALfEF 5
T 300 ppm 90 BI(FEEFOAE (SXEREHCLEL TR L TUZ, 4 BREIEKERFT
(&, F 3YhSLU SD SyhIF5T 300 ppm BFOUERECSET (RTED) FHERDAAETED
Zb (22K, MERERK. IREMHES., BHERE) ZRHIc. B6C3F1 YIAT
(& 300 ppm BXOUEEEDSERTT (RIER) FLFRSERMZHOICRMEDIRAEIRIE, &
BRHSNIH, 100 ppm U T OBFTEHERENTAOFE (LRI, 90 BIFKEEF T,
It F Sv hS LU SD Sy hd 20ppm (FKEL LEF TEFBNTRIBCPREUILEAZBK
REEHDTERIEM LB LUMREAE T DU BRI 2RI . FEMRFII TR DN,
300 ppm B¥T(EHEDTZRU>NEITERRYY/ERBERZ R OFEERIENHHSNTZ,
B6C3F1 YUATI( 300ppm (FXERF C (LIt THREIBIDBE SR LAHREZEDE
s ) BRI ZERHIZ. 300ppm (i‘(éﬁéﬁg}l&tﬁﬁ?%E‘ﬂﬁﬁ%ﬁ@ﬁ&ibﬁ%b“ﬁ%ﬁ(:ﬁ%ﬂ\
to= e SRR BT EY DA SFEEIR BB (B LB R(CHBNI. RS

RIS ORI 222U TIE. 300 ppm (FKEERED B6C3F1 EENYIADHE £
TERE _ R OB ANRDHANE 1),

It SD 5w h&B% 10 PLZ 0., 20. 40. 100 H&U 350ppm (0. 70. 141, 3528
&0 1,232mg/m> (TAB) ox47U)LEs% 1 B 6 BRI, 90 AR (65 EIEKE) 5
RSB, S ESBEMRICESEBOTEHAUESR. M 350ppm (FXERFTE
EEIENNREL . BYPHESESLIU0—BHORYIZIE G | BYHRIERNZE((I 3185
BIEOHREZLOES) ORI ESNTZ, BRIRIEVEREINDITHTHD. It 350ppm
(FCEEEDSS 2 ILTERE(CHIFZITINZE ERROIEX BRZEENFRSHSN T, YIEICEEL
JEHEEZROZALFVWINOELEECEROHSNT | 5 FOBENES JUEFEEEDE(LE
ZHSNEHOE 2).

BLELD, 85R8R (RIR) (CLBERE EFBORIENZ B LUBEKRME LD
2R E LU 100ppm % NOAEL CHIBTL . MEEFZEEZER UL
20ppm Z/\RfEREEEBELL THRERT S,

ZOAMBOIAX> b
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Bl

wEERI (FHERAR)

1. [{EZME% X5V B
CAS%—% 79-41-4
K ES HEELEEEBTIRNRE9 556
P 20065 20175
(CERR18%E) | (FR295FE)
=Ms (BO) X534 X534t
st (BR) X533 X533
=Mst (RA : HR) EEPOE AN EEPOEAN
SMEE (RA : &) DEETERV DERTERV
SESE (KA : BB ZXK) X534t X545t
KEREME,/ RIEE X21A X21A
IR(CH T 2EELIREG 1/ BRRIET I X1 X1
4. |GHS%%a IF IR ERRE T DEETERL | DEETERL
R SRS X539t X4t
4B EIR DEATERV DFETERV
FEH A FATERL FATERL
4IESH DERTERV DERTERV
. SUER
wEEEEEt ERE) |07 N ks o)
X1 (HERF X911 (FR2R)
HERNESRSE (RESE) |k BFE. 88 X
532 (FFIREE)
BRANVEEY DETERV X1
- 3
©® ACGIH TLV-TWA |20 ppm (70 mg/m~)(1981)
TLV-STEL |-
HAREE FSEE 2 ppm(7 mg/m3)(2012)
BEFR BAHERE
. . MAK 50 ppm(180 mg/m?>)(2015)
HkSE(d<EEPRFR |®@ DFG .
Peak lim I (2)(2005)
5 {Eo)ﬁﬂﬂ(@’v@ a oan TWA -
|[FEE) STEL -
3
©® NIOSH TWA 20 ppm(70mg/m?~)
STEL -
TWA -
® UK WEL
STEL 0
TWA -
EU IOEL
@ STEL -
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological
Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q) EEFEFHMEE 64 (5) 253-285 (2022) (FEEREFOENIES (2022FE)
(® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/
A e mbwl_2022_eng.pdf
)E%EHH %O)”y The MAK-Collection for Occupational Health and Safety
%(:}Eﬁ L\E_L\E’\] https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6. *%%E’ﬂ%a)l/tl_ @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569
N CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/npgd0006.html
XERDUR N © _ _
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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5 F i o) B SR & Al

BRIRSERMER  2023/11/24

ME%& AFTVUEEXF I CASRN | 80-62-6
SR (D NERIEERE%EE 20 (BE£7 : ppm )
== SEISRIEREEAEE ClvE ) OKRFHE
SEHTURELT i -
RELGH X DEH "
1) Lomax LG, Krivanek ND, Frame SR. Chronic inhalation toxicity
and oncogenicity of methyl methacrylate in rats and hamsters. Food
e e o Chem Toxicol. 1997;35(3-4):393-407.
tﬁﬁﬁﬁtj;m; Dt
z 0;@ EEDH T | ENNTUREELR 1 XEREREREAEEDERCE I B LEHETENRHIL.
FIAHIRE TR &N 1 KOV T, EZDEDIFAETIIKEREDRIESE
(OVTORERNFEELCELD, SEIFZOHEAZRIXD, LA 1) (CTEHRL
7_:0
R F344 Syh&Ef 70 DLICAFDVULEEXFIL (MMA) DZE %% 0. 25.
100. 400 ppm (0. 104. 416. 1,664 mg/m?) % 6 Kfl/H. 5 H/iE. 24 »
l] (EE :ll:l:t| \ J/\ (B - T 7 El :/7:"" N :)\:
s e et ) ‘HF‘aﬁ &lf(ﬂ%}Jr\% £. 100 ppm LU EEKERFTERTOMIE LR (CE S, &
o fiE. BEZEAHSNIZL ),
RREDIER

BUEORERED. BYIIAIC LSRN ORI LR OB, UE. BEZ(UEE
S/EELT. NOAEL % 25 ppm LRI, FHRMAHES e ZHUIRERERE

=

(BSRINNEFLY) 20 ppm %ZIREI 3.

ZOMDOIX>
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BUFE

wESEHN FHHEE)

1. {b?!}@%‘f% AFT)EEAF I
2. |CASE=S 80-62-6
3. Eﬁ’%ﬁ% BETLFHERTRRIRE 9 |557
= 20065E 20175E
E41E
AERAS (e 186E) | (PHi2omE)
2SS (BO) X534+ X549t
2HEE (BR) X534+ X4+
S (RA : HX) DHREIHRS WAk ROE SN
2HBEE (RA : &ER) X435 X534
2HSE (RA @ 1DE. ZXN) FETERV FTERL
REEEE/ Rt X532 X532
IRICX I 2ERREEE
» BRI X532A-2B X532
4. |GHSP%E DFIRESRAFIE X451 X451
RRERMEME X1 X1
EIEMHRRERIR X534+ DFETER0
FENAME X534+ DEETER0
4IEESE X532 DFETERO
X733 (mgfl X531 (Mg
WHEENESRSE (HORE) [t FMEMWE 28) (X933
) (FrEEFE)
5 emem | X1 (FEIR X531 (FER
FEENESRS T (RIERE
R Bt (KRR oo pme |x mms)
RAAVEER DEATER DFETERO
TLV-TWA (50 205 % (2015
©  ACGIH ppm ( mg/m”~) ( )
TLV-STEL [100 ppm (410 mg/m?)
s 2 ppm (8.3 mg/m’) (20124F425) . BYEMHIE RIS ; 85238,
o DHEX TERE | smomr o1182)
TETE mxaamE
MAK 50 210 %) (1988
\ 3 DFG . ppm ( mg/m”~) ( )
HisE (S EEPRFYE Peak lim | I(2)
3
5. @ﬁﬁ @ OSHA TWA 100 ppm (410mg/m~)
(@~QEFEE) L :
TWA 100 410
®  NIOSH ppm ( ma/m’)
STEL -
TWA 50 208 3
©® UK WEL ppm ( mg/m"~)
STEL 100ppm (416mg/m?3)
TWA 50 ppm (2009
@ EU IOEL ppm ( )
STEL 100 (2009)
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values &
Biological Exposure Indices (2022)
Q FEEEFEFMES 64 (5) 253-285 (2022) FEFBREZ0EIE (2022F%)
® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/
Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety
e e https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
[RE RS EFDUN _ .
_ PN @ OSHA Occupational Chemical Database
6 ﬁ(hﬁﬁb\tbﬂgﬁ% https://www.osha.gov/chemicaldata/569
"BAEEDLE1—3 [® CDC - NIOSH Pocket Guide to Chemical Hazards:
ﬁeikd)UX N https://www.cdc.gov/niosh/npg/npgd0006.html
UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf
@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative
occupational exposure limit values in implementation of Council Directive 98/24/EC on
the protection of the health and safety of workers from the risks related to chemical
agents at work
https://osha.europa.eu/en/legislgy'on/directives/directive-2000-39-ec-indicative-
occupational-exposure-limit-values




FIRAR B SR i

BHRIRS®ERMER  2023/6/28

3-(ZINI7-PERZIIARZD)V)-4-E RO

= CASRN | 81-81-2
vk FSHRUS(BIG: I TPIY)
FHRRBROES mAE HE:S
smprseEn | \UEEEEEE :© 0.01 (BfI: mg/m?)
pE 2= BEIFEEERESEE (BEAiL - ) CORXFHE
1) Choonara IA, Malia RG, Haynes BP, Hay CR, Cholerton S,
Breckenridge AM, Preston FE, Park BK. The relationship
BHLGHEE between inhibition of vitamin K; 2,3-epoxide reductase and
reduction of clotting factor activity with warfarin. Br J Clin
Pharmacol. 1988 Jan;25(1):1-7.
RED
e BERRIST(T 7 REMRIC BREODILIPY 0.2 mg/BHELY

X b

1 mg/BZESUGRERT. BRERTFEESLUESZY K REIA0FE
ZFANZECA. 1 mg/kg THEETOMESRBOBEERER(0.9 #)N
HoNTz. DILIPUSDHIERRES 2~5 mg DEiFIEEN. H#HIFA=EE
2-10 mg/BI(R%EN. Jo TINREREIC K (FIEERI(CEEB AR
B9 % LOAEL (¥ 2 mg/HT®»%,

Bl L&D, E PO RICEDERERGESEE2ERELRL 0.01 mg/m’ %
NFEREEEBLL TRERT 2.

BDiZE | TDEH

OLE1-XERICH I3+ — X OERIGEFHN . BIUZMNEREZECH
WTAIRICERD, EHMHESORTICBRUGEMNOS AR N E
THdlzs

OVE1—XERICHITDFT—mXDEES FUA =N RREZENERD,
SEIOI> RRA > MNEECBRU GENMONFEABNNE THhdeH

CIZ At
( )

ZOAMBOIA> b
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Bl
wEEHA WHHAER)

{EFEE 3- (PWITP-FERZINRID)) -4-EROFSHYX)> (Bl : DILI7)>)
CASEHS 81-81-2
BEEE BBRSEERTORES 9 34
- 20065 &
=HIE \
BEMRAR (EE186)
SMs% (BO) X532
s (BR) X534
S (RA @ H2R) PaEPOE N
ST (RA : &ZR) X531
S (RA : HEE. SZK) DEATERV
REREME/ RIBiE DEETERV
" BRICX I 2 ERE BG4/ BRRIEI4 DETERV
GHS#% = ==
4. IR R kA 14 DEETERL
BRI RRMEE DFETERL
LIEHRRRZE RIR DEETERL
RO DEETERL
G X51A
HERNHESY (HEIRE) X531 (IRR)
X531 (MER. B,
HEENERSE (RERE) KE) (X5H2 (FF
i B Hik)
RANVEEN DEETERL
TLV-TWA |0.01 mg/m3 (I) (2016)
= el TLV-STEL |-
® EEE FEEE |-
e ¥ BAFFEEE |-
MERECERIRT [ oo VAK 0.0016 ppm (0.02 mg/m3) (2010)
EnBE Peak lim [T (8) (2010)
5. ) OSHA TWA 0.1 mg/m3
STEL -
~ =
(@~DFE%E) 5 NIOSH TWA 0.1 mg/m3
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 (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEBEFHMS 64 (5) 253-285 (2022) FBREZOEIE (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
%%?ﬁ%i%@”y The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= AN~
ﬁ(LﬁHutL’:H’J @ OSHA Occupational Chemical Database
6. |HERE DL E1— https://www.osha.gov/chemicaldata/569
Krﬁkmux |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html
® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf
@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

HMIEREZHEEE . 2023/10/20

ME%

J5LESIFI (DEP) | CASRN | 84-66-2

FHREOES

mAE L=

TEO
128

M
EORE

J\BSRTEEEAEME :© 30 (BAI: mg/m’ ) IFV

EREREEMEE (B ) OXHE

R B 5w

=

1) Brown D, Butterworth KR, Gaunt IF, Grasso P, Gangolli SD. Short-
term oral toxicity study of diethyl phthalate in the rat. Food Cosmet
Toxicol. 1978 Oct;16(5):415-22. as cited in IRIS,EPA
https://iris.epa.gov/ChemicalLanding/&substance_nmbr=226

CD 3wbh (ltfff 15 PT) (C 0. 0.2, 1.0, 5.0%®0 DEP (f#f : 0. 150. 770.
3,160 mg/kg/H. It : 0. 150. 750. 3,710 mg/kg/H) % 16 AREE%RS
Ulc. BAITIYh (5 IL/14/8%) (C 2 BEffEE 6 BRI S U, 1TEIDZE{L®
ERARIKIR(SERER SN ofc. 5%DEP Z5 X Izl e (5 : 3,160 mg/kg/H. It :
3,710 mg/kg/H) TEXIERBFLLEATAREIBNNN 15-25%HPFIEN. £z, 1%
DEP Z5 X1l (750 mg/kg/H) TREIXIERBFLLEANTHAREIBNN 5-8%INHIEN.
EREARI TP DA EIEINDFINE RISERDSNI, FRIRBEF (MR FOFERICBNT,
FAEF(EREICEELIBRIMEREEROSNIRN DI, Bk, (Ol RRAE. BhEDiEx
E=(3. 5% DEP z5 X ltfnfE (5 : 3,160 mg/kg /H. It : 3,710 mg/kg/
H) cBISHA U, &o. 5% DEP Z¥T(3. ik, FHiE. BiE. 8. /\i5. ERE2E0E
MEEF. 16 BRI HFEEBRICEN L. IS L2RFNZELEERDAN
Bhorz 1),

BLELD, EDRERDFERNS . AEIBNIHIHI ZERFFZE LU T NOAEL 7 150
mg/kg/BEHIRL. FHEEFRSEEEBUL\BRIEERE%EE 30 mg/m’ %12%
93, BB, FBRFEEEEEMBICOOVTE. BN AT THAZENSRELRVNCEE
EEI 3,

EDi5

TODIEH

OLE1—XEREICHEF 2 F—mX DERICERN BURMEREZZICEVTK
TRICERRD, \EHSEFORET CIRU CENMDXEEAENMEZ TH DD
OVE1—XEREICHII B F—m X DEES A - RN RREZENERD, SEIO
I RRA> METEICERU CGEMOX BRFAEN N E Tdrd s

Ozt
( )

ZOAMBOIA> b

25 CORBHIRSECHITZEEMRELE 19.7 mg/m’ BEEEE(E 30 mg/m> &0
BN 0.66 THRZENS, R FERT DM A ZIHE TCERMESENNETH B,
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Bl

HREEHRN FHERE)

{EFEL JAINVEESTFIL
CASEH=S 84-66-2
BEES BEREEEETIRIRE 9 478
2006%E 20185 E
=gl
eld (SRR 184EFE) (ERk30FE)
=2HsE (BO) X534+ X534+
=2HEY (BR) X534+ X534+
=2HEE (RA @ AR) DI &R PaESPUE )
ST (RA B SFEETERL SIFETERL
=HSEE (RA : HE, SXK) X534+ X534+
KRISEEE/ Rigit X552 X532
GHS% %8 BRICI o3 BB RIS/ BRI X5)2B X432B
0% 28 R DFATER DFETERL
B SR EIE X531 X531
LB R DEATER DFETERL
FEMAE X534+ X534+
HhESE X534+ X534+
. 5 = X573 (R[ERIEE. | D3 (KuERIEE.
FIEE = RiE
HERNESESE (HERE) FREMERR) FREMERD)
HERNESESE (RIERE) X534t X534+
BANVEE DFRTER DFETERL
TLV-TWA |5 mg/m’ (1999)
® ACGII__' TLV-STEL |-
® EER r52E |5 mg/m’ (1995)
e E¥s  RAHORE|-
ke (F<EEIR A MAK -
® DFG .
BOBHE Peak lim |-
TWA -
@ OSHA STEL —
(®~QDEFEE) 5 nosh | TWA 5 mg/m’
STEL -
TWA 5 mg/m?>
® UK WEL
STEL 10 mg/m’
TWA -
EU IOEL
@ STEL -
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
@ FEEFHEFMES 64 (5) 253-285 (2022) FBEEZDENIES (2022F%)
® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
JRZEERSCE DR The MAK-Collection for Occupational Health and Safety
_ _ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
ﬁ(Lﬁﬁur‘/AE’\J @ OSHA Occupational Chemical Database
%B&I%@I/tl— https://www.osha.gov/chemicaldata/569
Sifﬁk(DUZ N ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(ZEU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

HRZRESFMEE @ 2023/10/20

ME%

JAIEES-n-JF)L (DBP)

CASRN | 84-74-2

FHHREOES

m Az =3

FEO
Ba

RmERE
fBORE

N\ERREEE%EE 0.5 (BEAI: mg/m’ )

EREIREEAEE (BT ) OXFHME

IR PR
.

1) Carran M, Shaw IC. New Zealand Malayan war veterans' exposure to
dibutylphthalate is associated with an increased incidence of
cryptorchidism, hypospadias and breast cancer in their children. N Z
Med J. 2012 Jul 29;125(1358):52-63.

2) Gamer AO et al. (2000). Di-n-butyl Phthalate — Subacute inhalation
study in Wistar rats. 20 Exposures as a liquid aerosol. Confidential
report from BASF Aktiengesellschaft, Experimental Toxicology and
Ecology, Ludwigshafen/Rhein, Germany. Project No. 4010486/98063,
dated February 09, 2000. Cited in European Union Risk Assessment
Report Volumw?29. with addendum 2004.

3) Mitsuhashi M, Morimura K, Wanibuchi H, Hayashi S, Kiyota A, Wada
S, Nakatani T, Fukushima S (2004) Di-n-butyl phthalate is toxic to the
male reproductive system and its toxicity is enhanced by
thioacetamide induced liver injury. J Toxicol Pathol 17: 177-185

1948-1960 FE(CFEHBHETE 64 mg/kg bw/BHD DBP ZIRURL TL VSR
R 252 %5 71 DT 155 BEWREVIAAR T FRETH 4% (p <
0.05) .=E81B8E 24 (p < 0.05) .ENA 34 (p < 0.05) DOERAEROIEM
HERHNIZ 1),

I 1 B¥& 50T Wistar SyMZ 0. 1.18. 5.57, 49.3, 509 mg/m*>® DBP %
6h/d. 5d/w. 28 HFEIRA(FEUFER. WrERDRIF _LRILELSEMHREIERRZ
FRDFELER (SRSBMRTHITIBINLEN,. MEIRSNT . WISRIGEE X5,
LOEC=1.18 mg/m*&aniz 2).

1t 1 8% 9 Lo F344 SyMZ 0. 31.25. 125, 500 mg/kg bw/H® DBP % 4 &
BIRROIRS USSR, 125 mg/kg bw/BE ETHEENAS5N. 31.25 mg/kg
bw/BHE L THEFRREEERAERDIENMHH5N LOAEL L2z 3).

PAE&D, BMDBROFERNSMRRED R F L7 b4 L SPEMHRRB Ak Z iR TR w2
28Uz LOEL (FRRIBEEZERULHIRTL. NOAEL LR L sl )% 1.18
mg/m>. BLEFOREEREFRE 2R LOAEL % 31.25 mg/kg
bw/BEHIBIL ., RREEREEEZREURE 0.5 mg/m’ 2/ \BFRIZEEEELL TR
=93,

EDi5

ZOHEER

OLE1—- XIS 2+ —mX DERISEMRD . BURIIERSZE(CHVTRIEC
D, EEMEFOIRETCERU CENMOX BN E TH B

OLE1— XIS D+ — X DEES FIA - ERRREENERRD, SEDIY
RIRA > NS TEICBERU CE IO BREEEN N E Tdrdlesh

Ozof ( )

ZOMDOIX
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Bl

HREEHRN FHERE)

. [{EZEmER JANEES-n-JF)
2. |CASEHS 84-74-2
3. |BSE= BEREEEETIRIRE 9 479
E— 200652 20075 & 201352
- (5 184EE) (ERk194EE) (TR 25EE)
SESEE (BO) X955 X534+ X545+
SMSEE (BR) X545t X534+ X545+
2MBE (RA : HR) EEPOE N EEPOE DN ESEPUE S
S (RA  ZR) HTERV HTERL HFTERV
S (RA : MEE, ZXN) X545t X534+ X545+
KRISEEMY /R X553 X534+ X545t
s RIS I 2 ERERIBE 1/ BRRIBL4E X528 X534+ X545+
4 |GHSDR PRI mTEnL mTERL mTEnL
RIS X531 X551 X531
LB RIR Y X545t X534+ DEATERL
FEN A X545t X534+ DEETERL
HrESY X552 X552 X51B
R (B, .
BERNESEIE (HEERE) SINEZCNE U b sda il =2 W E S
) 3 (GaERlgE)
= 5 e X1 (MEIRER) (X | X1 (LEERER
FEAER = REE X RdNER
HEENESESE (RIERE) 252 G FTRD | 52) . =452 (BEED) X531 (MFIRER)
BANEE DFATER DFETERL DFATER
TLV-TWA |5 mg/m’ (1990)
® ACGII__' TLV-STEL |-
® EER r52E |5 mg/m’® (1996)
e b¥S BATORE|-
ke (I<EEIR A 5 - MAK 0.05 ppm (0.58 mg/m?>) (2009)
ETY=F:: Peak lim [T (2) (2009)
TWA 5 mg/m?>
OSHA
@ STEL -
(O~QDFIEE) o NosH | TWA 5 mg/m’
STEL -
TWA 5 mg/m’
® UK WEL
STEL 10 mg/m’
TWA -
EU IOEL
@ STEL -
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
@ FEEFHEFMES 64 (5) 253-285 (2022) FBEEZDENIES (2022F%)
® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
}?%Eﬁj %(Dl.ly The MAK-Collection for Occupational Health and Safety
- | bttps://onlinelibrarv.wilev.com/doi/book/10.1002/3527600418
ﬁ(‘—ﬁﬁ ('\E-ILA\E,\J @ OSHA Occupational Chemical Database
#%Fﬁ%@l/tl_ https://www.osha.gov/chemicaldata/569
k| ® CDC - NIOSH Pocket Guide to Chemical Hazards:
Ymko) JZ l\ https://www.cdc.gov/niosh/npg/npgd0006.html
® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf
(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

HIxREZEFEHE : 2023/8/21

ME%

SFAOAEE O, O-DAFIL-S-[(4-AF
V-1, 2, 3-ROY NJPT>-3(4H)-1 | CASRN | 86-50-0
INAFIV] BIBTZUIRAXFIL)

FHHREOES

mAE L=

IREEEED

==
TE S

N\ESRTEEEAEE @ 1 (BT : mg/m3)

FEREIRERAEE (BT ) OXHE

AED

IRHLER S 5

1)Bayer Corporation. A randomized double blind placebo-
controlled study with azinphosmethyl to determine the no
effect level on plasma and RBC cholinesterase activity after
repeated doses. ICR Report No. 013580, 15 Apr 1999, Bayer
Corporation, Agriculture Division.

2)South Metcalf, Stilwell, KS, unpublished. Kimmerle G.
Subchronic inhalation toxicity of azinphos-methyl in rats.
Arch Toxicol. 1976 Mar 11;35(2):83-9.

Ba

8 LOBMARTTATICTSIRAAFIL 0.25 mg/kg/B% 28 BRE
BROKSUER. ARmEk7FIIIV>IXT5-F (AChE) LU
FTA>IAF5—F (ChE) SEECELFEN O 1),

ItfEEE 5 LD Wistar 3w NC. technical grade O7 2 > RAXFIVIFYO
VIl 0.195, 1.24, 4.72 mg/m?> (97%hH%#i4E 1+£0.5 pm)%x 6 BRI/
H.58/E. 12 8RR AREUR. 4.72 mg/m> TOH 20%LL D7
mEk AChE OBEENRANLE 2).

U E&LD, EbORROFERNSIRMMEK AChE OREEZERFRZELLL
NOAEL % 0.25 mg/kg/BEHIKTL . RERZEIEEEZERELE 1 mg/m?
ZN\FEEEREEBLLTURRT .

BEDima

TR

OLE1—XFRBICHITDF X DERISEFEN . BURNRREZEICH
WTKIBICERD, ﬁi’liE'*'rd)*ﬁu‘.f(gBﬂbTLbﬂd)Yﬁknﬂﬁb‘M\g
THdid

OLE1—XFRBEICHIF2F —mXDELES FUA 2 EREZENERD,
SEIOI> RRA > MNEECBRU GEIMONFAEABNNE THhdesd

Cenfh
( )

ZOMDOIX
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Bl

wEEHA WHHAER)

{EFES SFADABEO, O-SAFIL-S-[ (4-AFY-1, 2, 3-RUYNITFTZ>-3 (4H) -AI) XFI] (BIBTSURIXFIV)
CAS&S 86-50-0
HEES SEE A AT RRIRE 9 267
=5 20065 % 2009%%
RERAS (EH1B%EE) (PB21%EE)
ST (O X532 X552
ST () X532 X532
ST (RA : AR) parPUE 48 DRI
s (RA &R DEETERL DFETERL
SMEE (RA : HE. XK X552 X532
KREBRERE/ Rt X534+ X535+
GHSZ 4R BRICH T BB IREYE/ RAIRE X52B (X5)28B
IR ER AL DEETERL FTERW
RERFIE X531 X531
SIERRZERRE X534+ X35+
FEPAME X534+ X545t
LhESE X532 X552
BERNEESTE (EoRE) X531 (FHER) X531 (FRER)
BERNESSTE (RIERE) X531 (FHER) X531 (FER)
RAVEEN DEETERL DFETERL
TLV-TWA [0.2 mg/m’ (IFV) (2014
@ AElil TLV-STEL |- /(R :
o EEm  wemE |
G¥e BAHORE|-
HER(IEERA 5 - MAK 1 mg/m’ E (2018)
EIDY Sk Peak lim I(8) (20032)
@ OSHA TWA 0.2 mg/m
(@~QlBE) S
=z ® NIOSH TWA 0.2 mg/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 (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q EEB/EFMEE 64 (5) 253-285 (2022) HEREZOEIE (20224E)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
%%Eﬁ;‘z%“@”y The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
%(Zﬁﬁb\ti}ﬂ’ﬂ @) Os:A/(/)ccupationarIyChenZicaI D/atatiase / /
ﬁ%rﬁ%@btl— https://www.osha.gov/chemicaldata/569
Krﬁk@l}x |\ ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

BIR=ZHFNMEE . 2023/7/31

B A WL DA CASRN | 87-68-3
SR REOES mAE &
. J\BESREEEASEE :© 0.01 (EEfZ: ppm)
R EAEED -
H==
= BRSPRERAEE C¥ ) WESTIE
1. Kociba RJ, Keyes DG, Jersey GC, Ballard JJ, Dittenber DA, Quast JF,
Wade CE, Humiston CG, Schwetz BA. Results of a two year chronic
toxicity study with hexachlorobutadiene in rats. Am Ind Hyg Assoc J.
o 1977 Nov;38(11):589-602.
L 2. Kociba RJ, Schwetz BA, Keyes DG, Jersey GC, Ballard JJ, Dittenber DA,
AED Quast JF, Wade CE, Humiston CG. Chronic toxicity and reproduction
Ba studies of hexachlorobutadiene in rats. Environ Health Perspect. 1977
Dec;21:49-53.
gD SD Svh&EF 40 ILICRIB{ETASI>% 0, 0.2, 2.0, 20
mg/kg/day O EZCHELT 2 FRIEBERELR, &R, 20
mg/kg/day ([CBVT. IEHEOAEENINE . MOBMOESIEMH LU
Ik DB RHE L RIBRERSLUIEBOEIMNFENBHSNI, 2. 2.0

mg/kg/day (BT, Bl E OHEER T HERosNe 1,2).

PLELD, 8HBRICH T2 B MES 2R E Ui NOAEL Z 0.2
mg/kg/day &U. REEFGREEFZ2ZREUL 0.01 ppm Z/\RKEEEE
LU TIRET S,

BDiZE | TDEH

OLE1—XEREICHII 2T —mX OERICEFEN . BURNRRRZECS
WTKIRICERD, ESMEFOR (CBRUTEMDOXEGREN LR
THRIs

OLE1-XBRICHIT D+ —mXDIEES FUA - RN ERRFZENERD,
SEIOI> N> NEEICERU CEIMOXERFRAENNE T DI

CZ20Ah
( )

ZOMDOIX
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Bl

wEEHA WHHAER)

{EFES S A DA
CASHES 87-68-3
BESE= BERHEETHRERS9 630
EEHES ZOQGETE 20}85Ef§
(ERk18FE) (ERk30FRE)
ST O X533 X533
ST (BR) X534 X534
ST (RA : HR) DEETERL DETERN
ST (RA : &ZR) X531 X531
SS% (RA : 1DEE. SN DEETERL DETERN
REEEE/ RIBiE DEETERL DETERN
GHS3 % IR(CH I 2ER MBS/ BRRIE DEETERL DETERN
IR ER R 1 DEETERV DETERN
BRI X531 X531
AIERERIR X532 X532
FEh A X532 X532
HhEEst X532 X532
HERNHESY (HEIRE) X531 (BEhE) X531 (BhE)
. 90 e X931 (A, Bhd. | X1 (FHiE. B,
= % A == j%fﬁ
HERNHESY (RIEFRE) 268) =86)
BANEEHE DERTERL DFETERL
TLV-TWA ]0.02 ppm (0.21 mg/m3) (1995)
o —— TLV-STEL |-
® EER HFESEE |0.01 ppm (0.12 mg/m3) (2013)
S EFE  BAHERE|-
HSR(FCERPRFR 5 OFG MAK 0.02 ppm (0.22 mg/m3) (2015)
EIDY=E:i Peak lim [T (2) (2015)
@) OSHA ;%AL
(@~0EFE%E) 5 nosn  TWA 0.02 ppm (0.24 mg/m3)
STEL -
TWA -
K WEL
O v STEL -
TWA -
EU IOEL
v v Io STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
2 FEEBEFMEE 64 (5) 253-285 (2022) FFEEZOENIES (20225%)
(@ List of MAK and BAT Values 2022
B https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
Jﬁi%ﬁﬁj}'{%@”ﬂ The MAK-Collection for Occupational Health and Safety
= | bttps://onlinelibrarv.wilev.com/doi/book/10.1002/3527600418
ﬁ(hﬁﬁ L/\TC/LA\H’\J @ OSHA Occupational Chemical Database
*Z&Fﬁ%“@btl_ https://www.osha.gov/chemicaldata/569
KfﬁkCDUZ |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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5 F i o) B SR & Al

HIxREFHMEE ¢ 2023/12/26

YEL N-EZ)L-2-FOURY | CASRN [ 88-12-0
s e o J\BEFEEESEE © 0.01  (BEAL: ppm)
= RS RIRE R CIvE ) ORHHE
SEBHNCURELE @ . 4
BRI DB
1) Klimisch HJ, Deckardt K, Gembardt C, Hildebrand B, Kiittler K, Roe FJ.
EEEEED Long-term inhalation toxicity of N-vinylpyrrolidone-2 vapours. Studies
RIEEUTERA in rats. Food Chem Toxicol. 1997 Oct-Nov;35(10-11):1041-60.
UleiBHlsmSCE. | <IBf>
Z0IER AREMEE 2 FILB/BUVIETRICHITREREEINTVIILHS. mEEEE(E
DF—smXELTEREEZBN S,
37-39 HindltfrgE SD >vh&Ef 60 IL(C 0. 5. 10, 20 ppm OF=T 6
Ri/B.:B5HT318 (73481 : &8F20IL) 1258 (U7314h2 1 &
B¥10Mm) . 1818 (H734h3 : BEF10L) 24 »AfE (A1> : BB 60
L) Zz2BIRARE (FR) UER. (IKER 1-2 BrRIBLIE(CINTOEKE
TlErEL BB RRAEIENHNEINEEAFRCERHEN. (FKFEE 3 TADKE
IENNINEN (&, 20ppm (F<EERE TIIXTEREH T U T 11%. It 5% DK T Térolz.
EFRSUEREEDICTEER 65 BRIET(E 90%FIE THoleM, 24 nH T 30
~49%. Iiff 25-29% THD. IHSELOREFRSNBN o, IFRIRATIE 3 1A
(FERF T 10 ppm (FKEEFRR VIR 20 ppm (FKEBFTAIEOIILIF A
(GHS) BEOERRMETZRH. 12 nAIKEEFTILHD 5 ppm (FLEEFTH
BME T2, 24 hBIEEEEETI 5 ppm (FEEEL_E O FRIMBRDZS 52
EEEEED HBLUKNAREZRD. fhsE=(FMERHE 20 ppm (F<EEEF CATFARDIET KR UME
IREDIEH WEEDBERRMENNZRH. HEFHICE 24 nBIEEBHIB VT, D 5 ppm

(FKEERFLA LT, HET(E 10 ppm U EFERF CERRES JUMTHRIEOB SR
BN ASMREFNICEAN. o, SEOBRE L 10 ppm MU _EEKERF THEMK
FHIIC, D 20 ppm (KEBFTHRRIENZERHIZ. 20 ppm DHEHE THEZED/R
I ERZEE. 20 ppm (FEERFOMH (CATRRIENMER(BIU, ¥z, F8FT 1818
DARICTET-URREMWD TEEED 5 ppmB E(FKEERF T S EAREC ATHIRRE . £Ihf
10 ppm LU E(SKEEFCEREARE. I 10 ppm EfTE2EIRIED AEMEF RIS
h0zER%. 20 ppm (FERF Tl D EEAREDE RMENNZF2DIL, 1S, BIoE%
(FERHSNRN 1),

BLELD., EpstERN ST lRRES LUEREDIEEOE RMENNZIRFREEL U
5 ppm %Z LOAEL LHIMRL . NMEEFREEZEELUZ 0.01 ppm Z2/\RKREIEER
B URRT D,

ZOMDOIX
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Bl

HREEHRN FHERE)

{EFEL N-EZJL-2-EO0UR>
CASEH=S 88-12-0
BaES FEREFELMITORIRSE 9 46402 (R6.4. 1534640 3)
AEHER 20074E 20084 E 2015%E
CERX195E) CERX205EE) CERX275E)
=2HsE (BO) X534 X534 X534
=2HEE (BR) X593 X453 X533
=BT (RA @ HR) DI &R PaESPUE ) DI &R
2HUSE (RA  &BR DFETERWN SIFETERL DFETERW
S2HSEE (RA : HE, SXK) X534 X534 X534
KRISEEE/ Rigtit X534+ X534+ X534+
GHS%3%a BR(CXI I B ERERMIES 1/ BRRUZ4E X1 X1 X1
0% 28 REAEIE DFATER DFETERL DFRTERL
B SR EIE X534+ X534+ X534+
LB R X4+ X534+ DFATER
FEHAE X532 X532 X532
HhESE X534t DFETERL DFATER
. 5 = X533 (REHMEA. ] X532 (FPAIRHEER,
FIEIRHT = TR BR
HERNESESE (HERE) SERE) X531 (PIRHFER) DFIRSS. FTA)
= 5 == X531 (MRes. AF | X1 (KB, BHiE. | X1 (0FOREs. AT
< %B\ == gaﬁ
RERNRESIE (RERE . B0F) %) B, )
MIAVEEN DFATER DFETERL DFATER
TLV-TWA [0.05 ppm (0.23 mg/m>) (2003)
® ACGII__' TLV-STEL |-
o EXEE  feRE |-
e E¥s  RAHORE|-
ke (I<EEIR A 5 - MAK 0.01 ppm (0.047 mg/m°) (2017)
(EIDL=E:: Peak lim [T (2) (2017)
TWA -
@ OSHA STEL —
(O~QEEZE) [T oy VA -
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 (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
@ FEEFHEFMES 64 (5) 253-285 (2022) FBEEZDENIES (2022F%)
® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
JRZEERSCE DR The MAK-Collection for Occupational Health and Safety
_ _ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
ﬁ(Lﬁﬁur‘/AE&J @ OSHA Occupational Chemical Database
%B&I%@I/tl— https://www.osha.gov/chemicaldata/569
S{fﬁk(DUZ N ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(ZEU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i
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1) U.S. Environmental Protection Agency. 2011. Provisional Peer-
Reviewed Toxicity Values for Phenothiazine (CASRN 92-84-2).
Cincinnati, OH: Superfund Health Risk Technical Support Center.

X b

DL T IVARZEE 4 ILICTT)FT7>>% 0. 50, 200, 500. 2,000 ppm

(E£ET 0. 1.54. 6.06. 16.93. 69.30 mg/kg/d. tfT 0. 1.59. 6.82.
17.68. 67.05 mg/kg/d #28). 13 BRSEEERS USSR, 500ppm Di%5S
BEHCHUVT, 4 Lh 3 LD, 4 Lo 1 IEOIEDORFARE BRRCNES TS DL
&, 2,000ppm & S5EF CIEINTOEKICRERRD S0, ARfE. AT, BhE. &
BBICHBIIBNESTIO DA . BREHREE DEIINERREN T, IIZ THETEIR
MmEREL, ATJOE> . AY MUY MEOBBME T H RSN, —75. 50ppm
SR OMHE TEIRMBREINEIIL TOED, COZIEOEY)FNEEERBATH
2ELTLS 1),

FR&AREZZR(CDULT(E 200ppm & 5EEOM TIIE 7 ANSF 7 N2 R
J15—t (AST) MEEREMUL W ME75=>73 /N2 2T15-t1

(ALT) (CDWLWTIX 200ppm & 5EEOLfETIEINILTLEAY, 2,000ppm & 58F
T(HENINERHSNBBITHD. FROAEEI I (CHERHEIN TS, 2T
200ppm M EOEKENSHECEEURINRE T, TS, Bt Biis
4. RSN IR I 3EkERTITTLS 1 ),

BLE&D, ks, FFEk. Bt iest. MBS 2IRReEL Uk
NOAEL % 50ppm (1.59 mg/kg/d) &ML, AEERFZREEEZER UL
0.5mg/m’ Z/\BSRTEEE#EL U TIRET B,

E D

TDIEH

OLE1-XEREICHIFBF —imXOBRICERN, FURFEREZECHVTRIBICRRD, MBS EESORE CRUCENOXIABN L ETH
3
OLE1—-XRICHET B+ — X OEESTUA - RN RRZENRAD. SEIOLY MR NEEICHRU CBNOXHRENMLE THhdlth

Dzofts ( )

ZOMDOIX>
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wEEHRN WIHHRR)

L [{tE¥nEs o>
2. |CASE=S 92-84-2
3. IBZ’%%—% FEEZEEERETHRIRSE9 473
= 20065 E 20094 E
EHIE . N
REIRE (18w | (PR21EE)
SESE (RO) X435 X535+
28sE (BR) X539 X534+
2HsEE (KA : [R) DN RS DEEXIRS
2H4sE (RA  E&R) DETERV DETERV
2 (RA : #E. SAN) X539+ X535+
EEREE /Rt X532 X532
BRICXI g 2EERIEE T
/BRI %528 B
. ed el FATELW FETER
4. GHSﬁiﬁ 1E1 DEEATER DEETER
REERMEME X431 DETERV
IR RRE X539+ X535+
FENAME DETERN DETERV
EhEE DEETERN DEETERV
X451 (AFfE. |X9 1 (AFHEL.
BiE, MR, M |BhE. R, @
REENESRS Y (HOIRE) 1%, EEss TR, EiREs
) (X93 )
(RERIEME) X923 (el
REENERRSEE (R1ERE) |HfEcEhun X532 (M)
IRAAVEENE DEETERN DEETERV
TLV-TWA 0.5 mg/m? (2022)
® ACGIH
TLV-STEL |-
AAEE FEEE RERL
@ 7= AL AL =
BEFR  BAHEEE|-
MAK RTERL
©) DFG S
b ) o eak lim -
B (< FRIR SR — e
S IETR
5. (B @  OSHA =
15 % STEL -
(O~QEZ%) TWA 5 mg/m’
®  NIOSH
STEL -
TWA RTERL
® UK WEL
STEL -
TWA RTERL
@ EU IOEL
STEL -
@® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values &
Biological Exposure Indices (2022)
Q@ FEHEFEFMEL 64 (5) 253-285 (2022) HFFRESOEIE (2022FE)
@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/
Doc002/mbwl_2022_eng.pdf
e oA i e The MAK-Collection for Occupational Health and Safety
JREH %CD”Y @ OSHA Occupational Chemical Database
6 E(CHVEAR https://www.osha.gov/chemicaldata/569
: %Fﬂ%@bt“l— ® CDC - NIOSH Pocket Guide to Chemical Hazards:
X https://www.cdc.gov/niosh/npg/npgd0006.html
SCHRDUR

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/legiélglil_ion/directives/directive-2000-39-ec-indicative-
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1) Kociba RJ, Keyes DG, Lisowe RW, Kalnins RP, Dittenber DD, Wade
CE, Gorzinski SJ, Mahle NH, Schwetz BA. Results of a two-year
chronic toxicity and oncogenic study of rats ingesting diets
containing 2,4,5-trichlorophenoxyacetic acid (2,4,5-T). Food
Cosmet Toxicol. 1979 Jun;17(3):205-21.

It SD 5w h&E% 50 It (x18BE¥(L 86 [IT) (C 2,4,5-NJy00JT.)+ B
% 0. 3. 10. 30 mg/kg bw/day DEEETH5X 2 SERHEDEEEIRSERICHL
T. 10 mg/kg bw/day L _EOEfORETITOMRIL I OHEHEINEME TEERT
OILELEDIEN%:2%. NOAEL (& 3 mg/kg bw/day T&olz1) .

BUEED., EWERBRODIERNSB BN DR 2R FRa22ZL Uz NOAEL % 3
mg/kg bw/day EHIRTL. RIESRFEEEREREUR 2 mg/m’ 2\BRER
LU URRT D,

EDi5

ZOHEER

OLE1—-XEEICE I 2F -SRI OERIGEFRN, RURNRRFZECHVTK
IRICERRD, ESHEEFORET (CFRU TENMDXEEAENM L E TH DD

OLE1 - (CHITBF—mXDEES FUA RN RREZENERD, SR
I RN METEICERU CENOX RSB E TdrdIes

CIZ0AH
( )

ZOAMBOIAX> b

BE. EFELIESE - RESHEOMBENDDIENS, SEEHAICHER - RN
BTHdDo

25 CORIAIESECHIFZREHEE 0.516 mg/m’ CREE%E(E 2.0
mg/m?’ EDLEN 0.26 THBIENS. M FERRDM S ZIHE TEIMEH AN
BTHdDo
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wEEHA WHHAER)

{EFEE 2,4,5-N)y0071 )+ BEE
CASEHS 93-76-5
KSR HBELEEFATIRIERE 9 390
. 2006%E
ESEaC] \
BEIAR (TH18FE)
s (BO) X534
SME (BR) X534
s (RA @ HR) RN RS
s (RA &R DEETERL
SMEE (RA : HE. XK DEETERL
KRIEBEEM /R X532
o BRI 2 EEE MBS/ BRRIEE X52A
GHS#>4# - -
IR ER AL DEETERL
RS DEETERL
AIERZEER S X534+
FEN A X534+
e T-E=lcd X531B
PHERNERSE (HERE) X933 (KUBRIE)
~ a0 P X531 (F268) X5
= %E\ == ;%EE‘
HERNHESY (RIEFRE) > (BB, e
BANEEHE DEETERL
TLV-TWA |10 mg/m> (1996)
® ACGI"_' TLV-STEL |-
- EEm raee |-
e g%s BATERE|-
HZE (I EEPR R - - MAK 2 mg/m°> 1 (2011)
Ty =F i Peak lim [T (2) (2002)
TWA 10 mg/m’
SHA
o o 0 STEL -
(O~QEFE%E) - NIOSH TWA 10 mg/m’
STEL -
TWA -
K WEL
9 v STEL -
TWA -
EU IOEL
? Vo STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q EEFEFMEE 64 (5) 253-285 (2022) HBFREZOEE (2022FF)
(@ List of MAK and BAT Values 2022
B https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
Jﬁi%ﬁﬁ}'{%@”ﬂ The MAK-Collection for Occupational Health and Safety
- | httns://onlinelibrarv wilev.com/doi/book/10.1002/3527600418
E(Lﬁﬁ L/\TC/LA\E’\J @ OSHA Occupational Chemical Database
ﬁ%ﬁa%‘-@l/tl_ https://www.osha.gov/chemicaldata/569
KfﬁkCDUZ |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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IREEREED
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FERSEIREREAEE (BT - ) OXHHE

IRHLER S 5

1) Moskowitz S, Grabois B [1950]. Unpublished report sent to
ACGIH. Albany, NY: New York State Department of Labor,
Division of Industrial Hygiene (November 1950). Cited in
ACGIH, 2001, 2-Benzoyl Peroxide.

2) SHARRATT M, FRAZER AC, FORBES OC. STUDY OF THE
BIOLOGICAL EFFECTS OF BENZOYL PEROXIDE. Food
Cosmet Toxicol. 1964 Nov;2:527-38.

AED
Ba

X b

Z1-3-IMOTIZTIARIIAINARINAFS REEE|ZNIET S

BRI, MEECEE 1.34~5.25 mg/m’ OIRIVAIARILAFS RICIEFEK
BUTERNRBBEEEIRDSHSNRNN, 12.2 mg/m? LIETE, 8¢
MROFED S e EDIREN D6 1)

It 25 PLIDDTIVE TR, PIVEIRDRCSAIIAIARILATIR 0,
28, 280, 2,800 mg/kg %z 80 EfEEEEIRSUIEKERTE. 5wk 2,800
mg/kg BFCHAREIEMINF]. SYNTHEESHE (2,800 mg/kg BfnHE
2) h'&#sNTOBH, BBhoESZ> E BRIV AT RICEDIRIE
SNLEEHDRERARICLDBEEMTHO. ENMI(FIMFTERVEEE L
FRFRL TS 2)

P EED, ENRIRNMS2EEORIFZEEFRZEL LI NOAEL % 5.25
mg/m?> EHEFL. 5 mg/m? Z2/\BFRIEEEEMEEUTUHRET 3.

BDIHE

ZOHEH

OLE1—SERBICH 2T — X DERIGEMERN. BUERNRREZZCH
WTKIBICERD, ESHEF O (TRUCEIMNONEARABN N E
THdlzs

OLE1—XERRICBIFRF— X DEEES FUA 2R EN R LD,
SEIOI> RRA > MNEECBRU GEIMONFAEABNNE THhdesd

CIZ At
( )

ZOMOIX>

25°CORMARIECH I ZREMREE 0.88 mg/m’ LBEEEME(S
mg/m?)EDLENY 0.176 THDIENS, MIFEERDME S ZIHE TS
EENMETHD.
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{EFER SROVIARIVAFSR
CAS&S 94-36-0
BEEE HEE DT SRIEE 9 282
=5 20065%E 20135%E
RERRE (ER18EE) (EH25%E)
ST (O X534+ X35+
ST () DFTERV DETERL
ST (RA : AR) parPUE 48 DRI
ST (RA : &ZR) DIATERL DRI
B (RA : BEE. XN X535+ X545t
KREBERE/ Rt X533 X535+
GHSZ4 BRICH T BB IREYE/ RAIRE X5)2A-2B X592
IR ERREAEIE DEETERL DRRTERL
RERFIE X531 X531
SIERRZERRE X535+ DRATERL
FEPAME X534+ DFETERL
LhESE X535+ DRATERL
BERNESESTE (EoRE) X533 (uERiEE) x93 (uEkliEi)
BERNESRSTE (RERE) DFTERV FTERL
RANVEEN DEATERL DFETERL
TLV-TWA >
& AdEli TLV-STEL '-5 mafm (153¢)
® EEZE] SERE |-
. xS BRAERE |-
FSR(ICERIRFR - - MAK 5 mg/m’ I (1969)
EIDY=F:: Peak lim I(1) (1‘3369)
@ OSHA TWA 5 mg/m
(@O~Q1EBE) T
2 ® NIOSH TWA 5 mg/m
STEL - ,
TWA 5 mg/m
® UkweL : 9/
TWA -
@ EU IOEL STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
( EEB/EFMEE 64 (5) 253-285 (2022) HEREZOEE (20224E)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
%%Eﬁ;‘z%“@”y The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
%(:ﬁﬁb\tﬁﬂf‘] @) Os:A/(/)ccupationarIyChenZicaI D/atatiase / /
ﬁ%rﬁ%@btl— https://www.osha.gov/chemicaldata/569
Krﬁk@l}x |\ ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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o

1) Nair RS, Johannsen FR, Levinskas GJ, Terrill JB. Subchronic inhalation
toxicity of p-nitroaniline and p-nitrochlorobenzene in rats. Fundam Appl
Toxicol. 1986 May;6(4):618-27.

2) Nair RS, Auletta CS, Schroeder RE, Johannsen FR. Chronic toxicity,
oncogenic potential, and reproductive toxicity of p-nitroaniline in rats.
Fundam Appl Toxicol. 1990 Oct;15(3):607-21.

3) National Toxicology Program. NTP Toxicology and Carcinogenesis Studies
of p-Nitroaniline (CAS No. 100-01-6) in B6C3F1 Mice (Gavage Studies).
Natl Toxicol Program Tech Rep Ser. 1993 May;418:1-203.

530,
Ba

AT K

ItfrgE SD Zwh2EF 10 IL(C p-—hO7=U>(PNA) 0. 13.42. 136 mg/m3’i 6 BFfE/
H. 5 H/AAT 4 BREIRAIKE(I7OVIV/ER)UIEER. MHPXMEITOES(E
42mg/m’ (BB CTHEMENEN 3.6£1.1%54L0 3.1+1.4%. 136mg/m’ (FEEY
TU#EHEZNEN 5.5£2.1%H LV 3.8+1.34% L FHEMFHIEBNNU. BH. (FEEET
DOREfFEEDIENNN RSN AEMFHN TR, IEIE TORINEIH LUANEDTY
Vi (E 42mg/m? (FCEREU ETRANZ. BHNESTUS LB HMBOES TERAN
9| FhEEREEEFRHSNBHOE 1), AEBRTO_HRAIESHERTEIERERS
nihorz2),

ItfrfE B6C3F1 ¥YUAZEE 20 IL(C 0. 1. 3. 10. 30 AU 100mg/kg bw/d @ PNA %
5 H/BT 13 BfREFIRORSUFER. 30 mg/kg M E(IKERF CIEBESE0EN%E
TR, FIz 30 mg/kg MEFKEBFTAMEI O OESKFRIRIEN (30
mg/kg (FEEE ; IHIHEZNEN 1.25£0.09 HXU 0.42+0.04g/dl (BFEFE : 7.9
KU 2.6%) . 100 mg/kg (S<EEE ; Mf#EZNTN 3.07+£0.31 HLU 1.06+0.11g/dI

(BFEBE : 19.2 XU 6.6%) ) & AIMIYMESLUIRIMBKEIDIR T HARSNI, &
el B6C3F1 YUA&EE 70 IT(C 0. 3. 30 AU 100mg/kg bw/d ® PNA % 5 H/iE
T 2 FRRHEROESUIER. 9o hABXU 15 1AB® 30 mg/kg U _EIFKEER¥T.
AMEBITOCCORESMAFNREI (9 NMAHE : 30 mg/kg (I<EEF ; TN EN
0.58+0.06 &V 0.49+0.12g/dl (BFHFE : 3.7 KU 3.2%) . 100 mg/kg (FK
EEE ; MHTNEN 1.49+0.16 LU 0.83+0.12g/dl (BFHEFE : 9.6 KU
5.4%) ) EAYNMUYMESLUTRIMEREDE THARESNZ, 8. iff 100 mg/kg THF
MEREMENUL, FFHlFEIRIEEE (TR L T, METEIEEIEMERSsnanore
ZENB, EBEREDIET VROV TITEREBIRTHZEL TS 3).

BUELD, EpBROFERNS X MEI OV BE OB ZIRFRE72 L Ulz NOAEL
Z3mg/kg bw/d EHIBTL. REERGEEERZZRBUR 3 mg/m’ 2/ \BFRIEEEE(EE
UUEERT S

ED5

AN
(=]

TR

OLE1—-XBkECH1I B+ —m X OERICEHRN. BURRRSZECHVTARICERD, H#
SHEFORF TFRUCENMOXEREN R ETH DD

OLE1—-XBREICHBI 2+ —mX DEES FUA R RERSZENERD, SEIOIYRRA> b
SIEICERU CEMOX R EN W E THhHID
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HREEHRN FHERE)

{EZMER p-—bO7=Y>
CASE=S 100-01-6
BEES HWEDEESTARIERE 9 444
S— 20065 & 20145 & 202158
- (5 184EE) (ERk26LEE) (SHIZEE)
SESEE (BO) X534 X554 X534
[sE (B HTERV HTERL HFTERV
SMBME (RA : HR) EEPOE N EPOE DN EEPOE N
SMESEE (RA @ &R) DEATERL DEETERV DFETERL
S (RA : B, ZZK) DFETERL DETERV SFETERL
KSR EMY / RIBE X545t X534+ X545t
GHS#&E BRICX I 2 ERERIBE 1%/ BRRIELE FATERL FATERL FATERL
IR R R EIE FTERV FTERL FATERV
RIS X545t X534+ X545t
LBl RIR S X545t X534+ X545+
FEN A X545t X534+ FTERL
HrESY X532 X532 X552
. _ X591 (M) X9 | Xo1 (k) X9 | K91 (mR) X9
FERNEESES TR
T i 3 (FREMER) 3 (FRERER) 3 (FREMER)
HERNESE ST (RIERE) X531 (1R) X531 (M%) X531 (IR)
RANVEEN FATERV FTERL FATERV
TLV-TWA |3 mg/m? (1996)
@ ACE:_{ TLV-STEL |-
- EER HEBE |3 mg/m’ (1995)
e b¥s BATORE|-
HZE(L<EERR MAK -
® DFG .
EIDY ki Peak lim |-
TWA 1 ppm (6 mg/m°)
SHA
j:?l‘%% ® 0 STEL -
~ Z 3
(O~DF=%E) 5 NIOSH TWA 3 mg/m
STEL -
TWA -
K WEL
© v STEL -
TWA -
EU IOEL
2 V10 STEL -
® AcGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q FEFBEFHMET 64 (5) 253-285 (2022) FBEREZFOBSE (20224F)
® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
}ﬁ%ﬁﬁj{%@ﬂy The MAK-Collection for Occupational Health and Safety
- | https://onlinelibrarv.wilev.com/doi/book/10.1002/3527600418
ﬁ(hﬁﬁmtﬁﬁg @ OSHA Occupational Chemical Database
%Bﬁ%@l/tl— https://www.osha.gov/chemicaldata/569
BZW(DUZ t\ ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(ZEU 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) Gadon ME, Melius JM, McDonald GJ, Orgel D: New -onset
asthma after exposure to the steam system additive 2-
diethylaminoethanol. A descriptive study. J Occup Med 36:
623-626 (1994)

2) Hinz JP, Thomas JA, Ben-Dyke R: Evaluation of the
inhalation toxicity of diethylethanolamine (DEED) in rats.
Fundam Appl Toxicol 18:418—-424 (1992)

Ba

A b

SHEAMOEBEENS 2-CIFIL7Z)IA/)-IL(DEAE)NRHL. 20
EABFRIFZ(C 2500 BB DL RIBIEIRZEFZ . 49 ZNERIR
(CHXEN . NIOSH BZEMIREY — 1S5 ADEFITERICLD 7 HlZHEE
FERBI. 7 BIEERVESIELIZ 1) &

F344 Swi(1 Bk 25 UC, [t 20 ) (C 1 H 6 BB 5 H. 1438
. 0. 10. 25. 75 ppm @ DEAE ZIR A (SCEUIFER . MKk _ERR DX
BRZRE R ERRACERUVSEMROZS R R EMRZEOFEERE
EE{LH 25, 75 ppm TRESN. 75 ppm TEREFFROMHAREDOIEAE
Boniz2).

P EDFERED. EWWPERERDFERNS. IR _EZOERER R ERFE L
AL R USROS R RIS 2R R 2 Uiz NOAEL %
10 ppm EHIHFL . FEEGREEZ2Z R ULL/N\ERIEEERZE 2 ppm ZiE
E R

BDIHE

ZOHEER

OLE1-XERICHIT2F —mXOERIGEFHN. BIUZMEREZECH
WTAIBICERD, BB MHESORTICBRUGEMNOS AR N E
THdlzs

OLE1—XBRRICHIT B+ —m X DTS FUA - ZEN R ENR LD,
SEIOI> RRA > MNEECBRU GENMONFAEABNNE THhdlesd

CIZ At
( )
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1. IEZ¥E4 2- (PIFNTFI)) I5/-)
2. |CASEHE= 100-37-8
3. Eﬁ%ﬁ% FEZEEAEEMITRRIZRE 9 220
—_ 20065FE 20105E
=IED . .
GEREE (CERk18EE) | (FER22FE)
SESEHE BO) X534 X534
24 (BR) X534 X534
SESEY (RA : HR) DRI DRI
SEEYE (RA &R X593 X593
24 (A : HE. ZXN) DEETER DEETER
RIEREM,/RBE X73r1C X1
BRICX 9 2ERRES S
/BRI =51 =1
4. |GHSS %8 DT IR SR RAEIE SETERL | DETERL
RRIE R DEETER X535+
IR ARR X535+ X535+
FEH A DEETER DEETERR
HhEsE X539+ DETERN
X531 (FPxE
HEENERSE (HERE) |Ro1 (28) [#R) (. EXN3
(RUERIBE)
WEBOREBIE (RERE) (92 () [
TR
RAAMEEE DEETERR DEETER
TLV-TWA |2 . %) (1994
©® ACGH ppm (9.6 mg/m”) (1994)
TLV-STEL |-
AAERx HFSEE RERL
® ey AN =
BEFR mRHIEE|-
MAK 2 7 %y (2021
® PFé Peak li Ipfmzi)goo W;Qém : (22 )/ %)(2021
B ) eak lim m(24mg/m
B (R IR M — — (53 /ppa)( o/m )(2021)
m mg/m
5. |0/ @  OSHA ey PP E
(@~DE%E) 3
TWA 1
®  NIOSH 0 ppm (50 mg/m’)
STEL -
TWA RERL
® UK WEL
STEL -
TWA ERERL
@ EU IOEL
STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values &
Biological Exposure Indices (2022)
@ EEFBEFHMES 64 (5) 253-285 (2022) (FFEREZDEES (2022F%E)
@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/
Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety
BEZEHSIEDUR https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6 E(CAVEAR)  |® OSHA Occupational Chemical Database
. . o https://www.osha.gov/chemicaldata/569
4 —
H%BEE]‘%@DEJ ® CDC - NIOSH Pocket Guide to Chemical Hazards:
B'ZﬁeikODUX N 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/legi%ﬁion/directives/directive—2000—39—ec-indicative-

occupational-exposure-limit-values
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BFIREFHEMZEH : 2023/12/26

ME%

RO | CASRN | 100-44-7

IREEEED

El—'—!
TE S

NESEEEREEE © FETEIBL (B )

EEREREMEE (BT ) OXHHE

IBANTUEELRE
IRHLER X DB

" - o=

IREEEED
MIEEUTERA
UTARBLERS &
TR

1) Lijinsky W. Chronic bioassay of benzyl chloride in F344 rats and
(C57BL/6] x BALB/c)F1 mice. ] Natl Cancer Inst. 1986 Jun;76(6):1231-
6.

2) Roloff, M.V. (1984): Twenty-seven week inhalation toxicity of benzyl
chloride vapor to male and female rats and male guinea pigs.
OTS0557187.

<HEB>
SR 1 (FERISE - B OR O SER, SR 2 (FEB 4 OIRA FEEHER THI. 1

(EREENEVEEZSND,

IREEREED
IREDHEH

Fischer344 Sv Nifhf# 10 IL%z 1 ##£0. 0. 15, 30, 62. 125. 250 mg/kg
/day % 2686 (3 B/:E) s&BHRO%S5UFER. 125 mg/kg/day U EDEFD
R TF 250 mg/kg/day BFDMEOEEN 2 BREILIAIC. 125 mg/kg/day BfDED
2EN 3 BRIMAIZET L. ERFERSEBZHEOIEE DRI B DRIE. (LFHIESE. 1L
fRDKAETH oIz, Ffe. 30 mg/kg/day U EDBFDOIETHIS (CAEIEIENHS5N. 62
mg/kg/day B¥OHETHREIENOBERBINE . METOFHDIEIE. IS TEAKRZRD
fz1).

It Fischer344 5w h&8% 52 [IL(C 0. 15, 30 mg/kg/day = 2 &f§ (3 B/

B) EFRRORS USSR, T 15 mg/kg/day MU EOBETERIAAR C fHRAZARAE
RUDNAOFRERNHS(ARFLUTENL. 30 mg/kg/day BfTER THholz, COAtl,
30 mg/kg/day B¥C(IETHIBDRF _LRELEEREARUN A M TOREORF LR
SRIEDFEEEHSNI. I B6C3F1 YURAE$ 52 IL(C 0. 50. 100 mg/kg/day %=
2 R (3 H/E) s#FROKRS USSR, 100 mg/kg/day BfOIEH# TRIBDFLEE
FERUNA. IETTRIRERROMERE XU MERNEOREERCERMENZZRD. HETE
fiife — MR E ST ATEBARIE R UNABHSNIZ. E5IC. EETIE 50 mg/kg/day BT
FHEREBRIER UNADRER(CERRIENNIZERHIEN. 100 mg/kg/day BFTORLE
(& 50 mg/kg/day BELDEARBHORE 1),

Sprague-Dawley NIt 30 IT. Ducan-Hartley EJLEY MNiff 30 Itz 1 8L
L. 0. 5. 62, 148 mg/m>% 27 i8R (6 BfE/H. 5 B/58) RASEAER, 148
mg/m’> B0y MOl CEIRES. It CBES0ERRIENNERD. TILEY DL
TBEEE0ERMEN. FIRIMKRSEOBERME T ZERDITAIMC(E. FZE (D
ofz. COFERMS. NOAEL ([F5y NRUEIEYRT 62 mg/m’ Téolz 2 ),

BLELD, S)EEBROFER LR/ NG SETHAZEOCIEB RN ZRHSNTHD.
FBEEMICOVTZOTIEEENENNZ 12 Cens, J\BRRE R EFRET
SRVIZIRETD.

#1:5¥5% 1 8 FE(LEMEICLDFHEEDREESH LAY 2ERkE &,p12 BL

USE 1-2 BENREFHER.
#2: IR T — EERMTHRSHEREEEEMEHMEE Ver. 1.0, No.122, A>2)L70OUR

ZTOMBOIX> b
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HESHRI (FHERR)

(L2 MEe BRI
CASES 100-44-7
HEES HBELEEENTRIRE 9 101
E=HIEE 20065FE 20095E 2018%E
(Epk18FE) | (E21FE) | ((EA30FE)
=sr (BO) X4 X534 -
s (BR) DEETERL X554t -
=S (RA : HR) EPSEAN EPSEAN -
s (RA : &R) X1 X1 -
SESEE (RA : BB, ZXK) FATERL FETEAL) -
KRBIEEME/ RIEE X531A-1C X1 -
IR(CH T 2EE LIRS/ BRRIEL I X1 X1 -
GHSH %8 IO 2= A 1% DFETERL DFETERL -
RRIE R X591 DEETEIRL -
4B EIR X5 X554t -
FEHAME X532 X532 X531B
4IES S X532 PDEETERL -
WEBNRESEEE (HEmE) (070 TR FOL OIS -
X531 FRERE |X1 (FFhE. #R
HEENRERSE (RERE) (k) X2 (b |R FRESER) (X -
fii, BERE. BRARAR)  |992 GLMiED)
RANVEEMY FTERL FATERL -
® ACGIH TLV-TWA |1 ppm(5.2 mg/m?) (1996)
TLV-STEL |-
BAREE FEEE RERBL
BEFE BAHDRE|-
MAK -
mazEaEmER |2 PO peakim [
5. 'ﬂE@ﬁ:ﬁ!}\(@N® @ OSHA TWA 1ppm(5 mg/m3)
35%) S
® NiosH WA -
STEL C1 ppm(C5 mg/m°)
TWA
® UK WEL STEL
TWA -
@ EU IOEL STEL 3
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological
Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q) EHEFEFHMEE 64 (5) 253-285 (2022) (FBEREFOEIES (2022FE)
® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/
JREHFZFDUR mbwl_2022_eng.pdf
%(—FHL\F/\H"] The MAK-Collection for Occupational Health and Safety
6 c /AN https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
' ﬁ%ﬁ,g%"@btl_ @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569
B'Ifﬂﬁﬁd)UX I\ CDC - NIOSH Pocket Guide to Che|.'n|ca| Hazards.https.//www.cdc.gov/nros.h/npg/npgd0006.htmI
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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HIR=ZHEEAE : 2023/11/24—12/8

MEZ

N-XFILT7ZV> CASRN | 100-61-8

FHHRAEOES

nAE O

e
EES

NERTEEE%EME 2 (BfI: mg/m?3)

ERMREEREEE . MELRL (BT : ) OXHE

HRHLER
o

1) TREON JF, SIGMON HE, WRIGHT H, HEYROTH FF, KITZMILLER KV. The
toxic properties of xylidine and monomethylaniline; II The comparative
toxicity of xylidine (C6H3[CH3]2NH2) and monomethylaniline
(C6H5N[H]CH3) inhaled as vapor in air by animals. Arch Ind Hyg Occup
Med. 1950 May;1(5):506-24.

2) NIHS Japan (undated) N-Methylaniline — Repeated dose 28-day oral
toxicity study (Japanese, English tables). Biosafety Research Center,
Foods, Drugs and Pesticides, Shizuoka, Japan, 2291 (115-027), National
Institute of Health and Safety of Japan, Tokyo, Japan,

FEO
5a

HE, BILEYN R N-XFITZUSEIRASKEURRERT. 7.6ppm HLU
2.4ppm % 130 HREIEESNAITHRIFZNEN 30%FIEH LU 5%EIEOEED
AMESOCVIMEEZERD. 26.6. 7.6 BIU 2.4ppm [CFEENITEDAMEIOEY
BEFZNEN 6.3, 5.2 BEU 1.7% THolk. BESEE(FEBICL BT THITITZENS
IR R (CEDAMDIRZ . (DASFEROZ . /NEFR O ATHIRIESE . PIZE OB IERE
ERHBNLL).

SD SYh&E£ 5 IL(C 0. 5. 25 H&U 125mg/kg bw/d @ N-XFIL7=1>% 4 JERI4
BRI SUFER. D 125mg/kg bw/d 158 TF7 ) —UHERIEREN. 25 HLU
125mg/kg bw/d B CHEMEEBICATIOEAE, AN MUy ME, FRIMERENDIR T HLUHE
IRTRIMERRDIEINNERHSN T, D 125mg/kg bw/d #&S5EE K UItED 25mg/kg
bw/d %58 _E CREfROIE S LMERESDIENN. D 25mg/kg bw/d 158U
L TEREANEZEDIEINNR SN, #BiFr R TEigEOTTm. BEiERUERIDENTT
& FFREOBBIMNE M EFEN RN E IR SEF CEERRINT. CNSDFERNS. ML HITTR
IBRRFRY(C MtHD MAEDREIEREE ZSN2ZE{ENER2HS5N. NOEL %Z 5mg/kg
bw/d ELTW3 2),

P OFERED., EPERROII R NS, BBINEMZERTRZZELL T, NOAEL Z 5mg/kg
bw/d EHIBTL . FEERGEEEZELUZ 2mg/m>(0.5ppm) %/ \BSRERE EA4EELL T
BRI,

ED5

AN
.

TR

OLE1-XBkECHII B F —m X OERCEMRN. BURKRSZECHVTAIRICERD, H#
FHEZFORFFRUCENMOXBABN L ETH DD

OLE1-XBBICH I 2+ —mXDEES FUA R RERFZENERD, SEIOIYRRI> b
SIEICERU CEMOX R EN W E THHID

Ozof ( )

ZOAMOIX b
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Bl

wEEHA WHHAER)

{EFEE N-XF)L7 =)
CASEHS 100-61-8
BEEE BBRSEERTORES 9 565
P— 20065 E 201458 201758
- (Frk18EE) (ER264EE) (ERK29EE)
SMs% (BO) X534 X534 X534
ST (B SFATERL SFTERL SFATERL
ST (RA : AR) PaEPOE N parSPOE I par SPOE
2EEE (RA : &K DHATERL SFTERL DHATERL
ST (RA : HE ZZK) HATERL SFTERL HATERL
REREME/ RIBiE X532 X532 DEETERV
BRICX I 2 ERE BG4/ BRRIEI4 X732A-2B X732A-2B DEETERL
GHSH# IFIRERRREIE SHETERL SEETERL SHETERL
BRI RRMEE DEETERL DETERN DEETERL
LIER SRR DEETERL DETERN DEETERL
FEh A DEETERL DETERN DEETERL
ET-E=c DEETERL DETERN DEETERL
X1 (MER. 8 | Xo1 (ImER. 8 o
X551 (MER. B
e . ’ _ B X932 (R | i) X992 (R
FEISH == RE R [
HERNHESY (HEIRE) %) X493 (S| ) 3293 (S i) IZT:?Z (Fiz
BE) i) -
e e i - . X531 (MR, MR
FEISH == REE VB "R
HERNIHESY (RIEFRE) X531 (IRR) X531 (MER) 52 ATHE. )
BANEEHE DERTERL DEATERN DERTERL
TLV-TWA [0.5 ppm (2.2 mg/m>) (1992)
@ ACGII__‘ TLV-STEL |-
- EEm fraee |-
e ERE BATERE|-
HZE (I EEPR R - - MAK 0.5 ppm (2.2 mg/m°) (1987)
(EIOZ=E:is Peak lim [T (2) (1987)
TWA 2 ppm (9 mg/m>)
SHA
< 0 STEL -
(@~@FE%E) - NIOSH TWA 0.5 ppm (2 mg/m°)
STEL -
TWA 0.5 ppm (2.2 mg/m°)
K WEL
9 v STEL -
TWA -
EU IOEL
v v 10 STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
2 FEEBEFMEE 64 (5) 253-285 (2022) HFBFEEZOENIES (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
JRZEERSCE DR The MAK-Collection for Occupational Health and Safety
= _ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
i(‘—ﬁﬁ L\RL\E’\J @ OSHA Occupational Chemical Database
#&E@%"G)Dtl— https://www.osha.gov/chemicaldata/569
Szmko)uz N ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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HRYRSERMNER  2023/12/8

N-1Y70OE-N'-J1Z)-p-J1ZL P73

ME& (R4, : IPPD) CASRN | 101-72-4
EEEEBED NSEREE%EME 10 (41 : mg/m?3)
e RREEEEEE (B : ) CORFHE
SENTURELT @ . 4
IRHLGR S DB R
1) Biodynamics Inc, BD-88-389 (1988b) A sub-chronic (3 month) oral
toxicity study with Santoflex IP in the rat via dietary admixture.
Cited in OECD SIDS N-ISOPROPYL- N'-PHENYL-PHENYLENEDIAMINE,
IEEEAEED 11 A 28 H7JtX
RTEEUTERA https://hpvchemicals.oecd.org/UI/handler.axd?id=7b63976e-35f2-
UIARRLER S L 4170-89cf-a202982098fa.
Z0DIEAR
<HEh>
EFREYREFFME TdHd SIDS (CEeEDRERTHD. JREFIR S TdHnd NI EEHARM
N 3 N BoEEHERThorccenSERAU,
ItfrESy ~2E¥ 10 [IT(C IPPD % 0. 180. 360. 720 ppm (0. 15, 29, 57
mg/kg/d) ORAZET 3 (AR, REBIRSUI. SHBRP(CTETHIFL, AEPIER
ST EICEEUREEDRONBN, o, BMFENICERRINEF
NBLUVERRRNZCEERER NNl BFE (57 mg/kg/d) DhfEEIEDRTRE
e e o OEXTE=(EXT E’xs’ﬁﬂ?‘?ﬂ%‘n 41%¢ 52%IE000. FHiEOfExE=E. ZNEN
o imp 35%¢ 48%ENNLI. @AE (57 mg/kg/d) OWET(E. BiscEEDIExIEE

HENEN 20%¢E 26%IENNUI. BH. CNSDlEZRE=EDZELISRIBEF N
HEDRHOIE 1),

L&D, BppstBROFEERENS. FHBDOEN E=tENNZEE R a2 E2 LUz NOAEL Z
360 ppm (29 mg/kg/d)EHIRTL . RIERGISEEBULN\ERTREREEE
10 mg/m>%#i2Z&9 3,

ZOAMBOIA> b
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wEEHI (FHHEE)

1. b4 E4 N-AVFOEN-N'-T1o)-p-TIZL T
2. |CASES 101-72-4
3. |BEES FHELDEERRBIRSE 2 177 (R7.4.11#4T)
SE=HIEE 20085 E 20165E 20175E
T (ER20EEE) (ER28EE) (ER29%EE)
SMEE (%0O) X4 X4 X4
SESET (BR) X535+ X535+ X549t
SEsT (RA @ AX) DEEXIRSS WOEPOE SIS WOEPOE SIS
SIS (RA : &ZR) DETERL DEEXIRSS WOEPOE SIS
SIS (RA : #EE. ZXK) DFTERL DEETERV DEETERV
RIEREE/RIBE X535+ X535+ X9t
o EREE!
AR i]‘?“é%% RIEE %4328 Z5354 %4328
' = IR BRRAE 14 SEATERV SEATERL SEATERL
RRER¥EE X731 X731A X531
IEHRRRZE R DETERV DETERV DETERV
FEH A DETERV DETERV DETERV
LIES DETERL DETERV DETERV
ST e (HERE) %ﬁz (AFHE. BhE. m %ﬁz (FHhE. Bhg. m |X52 (\Hjﬂ@\ .
) HED) e
== e ey |X932 (BFAE. MO X1 (FFlE). X552 X531 (FFhE. miR
FEIR == £ L
RERIERSIE (KBRS | o) (0. BSH) ) X952 ()
BANVEEH DETERV DETERV DETERV
TLV-TWA  |E&RERL
® ACGIH
TLV-STEL |-
AAEE FEEE RERL
® s s A = “
BEFR  mAERE|-
MAK 2 *1 (2012
® PFé Peak li 11?129)221012)( :
! == eak lim
R (< EIRRYE — e
EXIETR
5. |0EE ® osHA  —— =
~QFB
(@~QEE3) TWA RERL
®  NIOSH
STEL -
TWA RERL
® UK WEL
STEL -
TWA ERERL
@ EU IOEL
STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological
Exposure Indices (2022)
Q@ FEHBHEZFHMET 64 (5) 253-285 (2022) sFBBEZDEIS (2022FE)
® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl
_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety
S SA A https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
EEEETON),
}?%u N ! @ OSHA Occupational Chemical Database
6 $(L}Eﬁb\r’~b~ﬂf‘] https://www.osha.gov/chemicaldata/569
*%%Ba%o)'/tl_ ® CDC - NIOSH Pocket Guide to Chemical Hazards:
Yﬁjﬁo)ux N https://www.cdc.gov/niosh/npg/npgd0006.html
UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf
@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure
limit values in implementation of Council Directive 98/24/EC on the protection of the health and safety
of workers from the risks related to chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-
exposure-limit-values 115
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BFZREFHMZEA  2023/10/20

ME%

SITTNI-FI | CASRN | 101-84-8

FHREOES

mAE L=

M
EORE

NESEEEESEE . 1 (B4 : ppm )

EREREEMEE (B : ) OXHE

R BLERS
.

1) Hefner RE Jr, Leong BK, Kociba RJ, Gehring PJ. Repeated
inhalation toxicity of diphenyl oxide in experimental animals.
Toxicol Appl Pharmacol. 1975 Jul;33(1):78-86.

AED
e

X b

SIIZNI-FIV%E 20 IO SD Svb., 4 ROMEEIYE (Z1—->-5>
RARTAR) | 2 FEOEEMEE—JILRIC, 4.9 F2(d 10 ppm. 7 BR5/H. 5 B/BT
31~33 HREIOS555T 20 B AFKEEUR. £z, 20 ppm % 10 LI DO iHE
SD 3vNC 7 B¥fE/H. 5 B/3E, 29 HEIOS5&5t 20 EIRASLKEUR, TDFE
R. BBLULKEBADREENTHFHELUSYRD 10pm (FKEBF TRHSN 2R
ZRUIED, MRFHIRBES LUEWRFER TORREERHSNRHORE 1),

U ELD, RS LU ESUBADREZIRFRFZEEUIZ NOAEL % 4.9 ppm &H
BrLUT. 1 ppm Z/\IFRIEEEZEBELLUTHERT 3.

0B | ¢ pmm

OLE1—XEREICHEF 2 F—mX DERICERN BURMEREZZICEVTK
TRICERRD, \EHSEFORET CIRU CENMDX AR E TH DD

OLE1—XEREICHII B F—m X DEES A - RN RREZENERD, SEIO
I RRA> METEICERU CGEMOX BB N E Tdr D

Ozt
( )

ZOAMBOIAX> b
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Bl

HREEHRN FHERE)

{EFEL 2I1ZINI-TI
CASEH=S 101-84-8
BEES BBREGEETIRIRE 9 278
E=HES ZOQGEETE 20‘14fﬁf§
(CER185E) (CERX265FE)
SMESEE (BO) X555 X535
SMSEE (BR) X545t X535+
S2MBE (RA : HR) EEPOE N EEPOE DY
2MESEE (RA @ &R) DFETERL DEATERV
SIS (RA : D XN DFEATERL DEATERV
KRISREEMY / RIBE X553 X533
GHSZ%E BRICH I 2B MRS I/ BRI [X432B X428
IR R EE FTERL FATER
RIS DFEATERL DEATERV
LB RIR Y DEATERL DEETERV
FED A DFETERL DEETERV
BTk HTERV FATER
HERNIES ST (HEIRE) FTERL FATER
HERNESE ST (RIERE) DFEATERL DEATERV
RANVEEN DEETERL DEETERV
X 3
® ACGIH TLV-TWA |1 ppm (7 mg/m )3(V) (1979)
_5_ TLV-STEL |2 ppm (14 mg/m>)(V) (1979)
- EER HEEE |-
e b¥s BATORE|-
FZE(I<EERR 5 . MAK 1 ppm (7.1 mg/m>) (2004)
MY =F::: Peak lim | I (1) (2004)
TWA 1 ppm (7 mg/m>)(V)
SHA
® 0 STEL -
(@~DFES%E) 5 NIOSH TWA 1 ppm (7 mg/m3)(V)
STEL -
TWA -
K WEL
© v STEL -
TWA -
EU IOEL
2 V10 STEL -
® AcGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q FEFFEFHMET 64 (5) 253-285 (2022) FBREZFOBSE (20224F)
® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
}ﬁ%éﬁj{%@lﬂ The MAK-Collection for Occupational Health and Safety
- | bttps://onlinelibrarv.wilev.com/doi/book/10.1002/3527600418
%‘Lﬁﬁb\tﬁﬁg @ OSHA Occupational Chemical Database
%Bﬁ%@l/tl— https://www.osha.gov/chemicaldata/569
BZW(DUZ t\ ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(ZEU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

HRRSEMER @ 2023/6/28

ME%

NJIZ/ -7 | CASRN | 102-71-6

FHREOES

mAE L=

IREEEED

R=

NESRTEEEEE 1 (Bfii: mg/m®)

EREREEEE (B ) OXHE

IRHLER S

1)Gamer AO, Rossbacher R, Kaufmann W, van Ravenzwaay B.
The inhalation toxicity of di- and triethanolamine upon
repeated exposure. Food Chem Toxicol. 2008 Jun; 46(6):
2173-2183.

AED

Bae

I figE Wistar 5w &8 10 Pt 0,20,100,500mg/m> O RJIA)—)L
7B 6 B5RE/8. 5 B/8, 28 BEIOIZOVILIRAFEEUHERT
(Z. 20 mg/m> U EDEEENS 100 mg/m? FTREMRENICHETED
[BFRRIEDFEEMENL. ZOEIEE T —R 1 H'5 2 THIEEEDE
iE#snnof. £z, 5 BEIOASERERET 400 mg/m® MU L.
28 HEID:ERT 500 mg/m’ WU ETYL—R 3 ORENESNEL) .

Bl FO#EER LD, EMEERICES LOAEL % 20mg/m?> EHIBRL. AHESR
FEERZBLUL 1mg/m’ 2/ \BRIEEEEEL U THRET 3.

BDIHE

ZOHEER

OLE1—ERRECHIBF — X DERIGEFRN, BURRERSZZ(ICH
WTKIRICERD, ESMEFOR (CBRUTEMDOXEGREN LR
TH3D

OLE1-XBRICHITDF —mXDIEES FUA - RN ERRFZENERD,
SEIOI> N> NEEICERU CEIMOXERFRAENNE T DI

Ozt
( )

ZOAMBOIA> b
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Bl

RESHRA FERER)
{EFEE NIA) =7
CASEHS 102-71-6
BEEE BBRSEERTORES 9 381
E=HES ZOQGETE 20}3fﬁf§
(R84 ) (FR254ER)
SMs% (BO) X534+ X545t
s (BR) X534+ X5t
S (RA @ H2R) PaEPOE N DFEIERSS
SMSH (RA : &) DETERV DEATERV
S (RA : HEE. SZK) DEETERL DETERN
REREME/ RIBiE X532 X532
GHSZ48 BRICH S 2R/ BRI X532 X532A
IR R kA 14 DEETERL DETERN
BRI RRMEE X531 X551
LIEHRRRZE RIR X534+ DETERN
RO X534+ DETERN
G X534+ DETERN
HERNHESY (HEIRE) X533 (RERIBE) X923 (KERIEE)
WHEENERSE (RIERE) X535+ X534+
RANVEENE DETERV DEATERV
TLV-TWA |5 mg/m3 (1993)
= el TLV-STEL |-
® EEE FEREE |-
Sy £F= BAFFEEE |-
BRSR(ECERIRST 5 oFG MAK 1 mg/m3 1 (2017)
(EIOZ =S Peak lim |1 (1) (2017)
@) OSHA QVE'?_ -
(@“{D(ié%) © NIOSH TWA _
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 (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEBEFHMS 64 (5) 253-285 (2022) FBREZOEIE (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
@%Eﬁj{%@”y The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= AN~
ﬁ(LﬁHutL’:H’J @ OSHA Occupational Chemical Database
V&Eﬂ%@btl— https://www.osha.gov/chemicaldata/569
Krﬁkmux |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

BRIRSERMER  2023/11/24

ME%

p-7=3TY | CASRN | 104-94-9

FHREOES

mAE L=

REEE
EDRZE

NEREEEHME 0.5 (B4I: mg/md)

ERMREREE . (BT ) OXFHME

=

IR PR

1) PACSERI I, MAGOS L, BATSKOR IA. Threshold and toxic limits of some
amino and nitro compounds. AMA Arch Ind Health. 1958 Jul;18(1):1-8.
2) Zaeva, G.N. and V.I. Fedorova (1962): The inhalation effects of p-
nitroanisole and p-aminoanisole. Toksikol. Novykh. Prom. Kihm.
Veshchestv. 4: 91-108. Cited in (bt ZMEBORERFZE(CEAI 2L ENAE M
>—b RIRACEMEORIBUZVHES) .

AED
Ba

ax

>b

TZIIO0EETION (EHSTREN p-7=>> 1.9 mg/m’. ZhI7=Y—
JL 2.3 mg/m?3, p-Zh0/700~R> P> 8.6 mg/m>) TS 3.5 BRIEIK 23 ZDIE
EEDOFEIEINEIOEVRE 14.7g/dl. FIFRMBRENE 412 J5/ml. FEEIXME
JOEEEL 0.67+ 0.39 g/dl (BHFE : 4.56%) Thole. BB FFEBED
43%(J)\A>WIMAMREEIN TS, B, EHERSEERHSNAHNMR 1), BE.
NEREEEITNE p-7232> 1.9 mg/m° (3 0.83 mg/m’ [TBEEN 3,

YR (th. Rk, BERCREE) (Cp-7=32>% 0. 10. 30 mg/m> 1 #8R (2
BER/H. 6 B/BE) IRAKESRRER. 10 mg/m’ U EORFCHEMEMLOE
ThFBN, SHITFLEEFF LT, 12 BECHIEHERNIRIEIREL TEIHEIA
TRIMERIEZRENFSN T, BE . AYE (FRZEHSEIRINSNIZEIEEEN S 2).

BLE&D, E MO BISFRIMEKROR B ZERFEZ 2L Uz NOAEL % 0.83 mg/m?
EHIBRL . FHERFEELZZEURZ 0.5 mg/m’ ZN\BRTEERELEMEE U TRET 3.
BE. EREREEEREEE VTR ARABETIESIMIRHSNRVD T, FBELRLS
LEIRET B,

EDi5

ZOHEER

OLE1— XIS D+ — X DERISEMRN . BURIIRERRZEICS UV TAIEC
30, EEMEFOIREICERU CENMOX BNV E TH DD

OLE1—XBBICHIT D+ — X DEEES FIA - ERRREENERRD, SEDIY
RIRA > MERTE (R GENO X BRAEN S E TH S

Ozoft ( )

ZOAMBOIA> b

MAXMEIOCSEEIOVT, BREESEEATEHMIESEO/AT 5% L. 5
yRT 1.5%L_EDIENNEDS SNBSS REEFELEZ S kanTwaaL™ | F1
ACGIH-BEI ' 2020 £E(C 1.5%h' 5%(CEEENfce P=iEz. ENIBIF3
MPAMETOCEE S 5% _EOENEEESZELL TEHEL.

*1: RRBERORREREEHEICHT? SRR TOEEHEOYINIRETZE
Z27 ($M3E2A 22 H BRLZEZELERE—SFIABTSRTE) )
*2:ACGIH-BEI Methemoglobin inducers.
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Bl

RESHRIL FHRAE)
{EZMER p-7ZIT>
CASE=S 104-94-9
BEES HWEDEESTARIERE 9 439
S— 20065 20145 20185
- (5 184EE) (ERk26LEE) (FHE30EE)
SHESE (BO) X534 X554 X534
SMBE (BR) X555 X535 X555
SMBME (RA : HR) DEAMERIH PR HRI DEAMERIH
s (RA  EZR) HFHTERL FTERL HTERV
S (RA : B, ZZK) HTERV HTERL HFHTERV
KSR EMY / RIBE FATERL FATER FATERL
GHS7>#8 BRICHT 9 3 E A BIEE T/ BRARE SHETERL SETERL SHETER
IR R R EIE DEETERL DEETERV DEATERL
RIERAEIE FTERL FATER FTERL
LBl RIR S FATERV FTERL FATERV
FEOAE X535+ X534+ X545t
HrESY DFETERL DEETERV DEATERL
HERNIES ST (HEIRE) X531 (1) X531 (M) X1 (M)
HERNESE ST (RIERE) X531 (IR) X531 (M) X591 (M)
RANVEEN FATERV FTERL FATERV
TLV-TWA [0.5 mg/m> (0.1 ppm) (2002)
@ ACE:{ TLV-STEL |-
- EER #EBE 0.1 ppm (0.5 mg/m?) (1996)
e b¥s BATORE|-
HZE(L<EERR MAK -
® DFG .
EIDY ki Peak lim |-
TWA 0.5 mg/m®
SHA
® 0 STEL -
(@~DREFE%E) TWA 0.5 mg/m>
® NIOSH
STEL -
TWA -
K WEL
© v STEL -
TWA -
EU IOEL
2 u10 STEL -
® AcGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q FEFBFEFHMET 64 (5) 253-285 (2022) FBREZFOBE (20224F)
® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
}?%Eﬁj{%@ﬂy The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= AN~
ﬁ(Lﬁﬁth"Eq @ OSHA Occupational Chemical Database
%Bﬁ%@l/tl— https://www.osha.gov/chemicaldata/569
Yﬁk@l}x t\ ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(ZEU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

HMIxR=ZHEMEE . 2023/9/19

MEZ

IWRI-TFIVIFIVTRY CASRN | 106-35-4

FHHREOES

m Az =3

e
BORE

NEEEEE®EE : 70 (BA7 : ppm )

EREREEMEE (BT ) OXFHE

1R #L
po.

1) Katz GV, O'Donoghue JL, DiVincenzo GD, Terhaar CJ.
Comparative neurotoxicity and metabolism of ethyl n-butyl
ketone and methyl n-butyl ketone in rats. Toxicol Appl
Pharmacol. 1980 Jan;52(1):153-8.

2) O'Donoghue JL, Krasavage WJ, DiVincenzo GD, Katz GV.
Further studies on ketone neurotoxicity and interactions.
Toxicol Appl Pharmacol. 1984 Feb;72(2):201-9.

TED
Ba

X b

Iiff SD vk 5 EE(C, 700ppm DOILIIL-TFIVIFIVIR (EBK)%. BiE
12 B~ NBE 8 BFD 20 BFfE. NBE 16 BF~7KIE 8 BFETD 16 BFRI. 7KIE
16 BF~KHBE 8 BFETD 16 BFRE], ARPE 16 BF~0E 12 BFETO 20 B
CEET. 5t 72 BRI/, 24 BREVSZRINRIKERT D 1- IV TIRAFEE
UIeSEBRDFER. BRI R, MIBELFIRE . R IEMRE ., HEROZES
JVRIBFTRICERE I #ENor 1),

fift SD SwIN&EE 2 IU(C 0.25,0.5,1,2 HELU 4g/kg bw/day @ EBK %
5 B/E. 14 BREFIFROARSUAER. 2g/kg bw/day ML EDBFTHEAR
DZEFFPLFIEEEED giant axonal swelling & neurofilamentous
hyperplasia EF0OMHREMENRESNE 2),

PUEED., EWDERBROFERELD. BEPRFTR. ME4{EF . FRAEM. MR R0
HEBSIWVRIEFTRZEEREZELL. —AMIREKERTT1-)L (6 KR/
H.5H/i8) 0 2.4 F0ORAIKERETEZENRSNZN-Z 700
ppm Z NOAEL &#IBrL . REESREEZ2Z R UL 70 ppm Z/\FEEE
BEEMBLUTURERT .

RB. EREIREEEEMBCOVTE. XN AT THIIENSHELRL
CERIRERIT D,

BDiZE | TDEH

OLE1—XEREICHF 2 F—sm X DERICEMRN, BIUREIMERSZECHL
TAIRICERD, BEMEZ0RCFRU CEMOXHGRAENMNETHD
/)

OLE1—XBREICHITDF—mX DTS FUA - ZNERRFENELD, 5
EIDI> RRA> MEEICERU CEMDOX FRFAENNE T B

CIZ0AH
( )

ZOAMBOIAX> b
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Bl

HREEHRN FHERE)

{EFEL IR -TFIVIFIVI R
CASEH=S 106-35-4
BEE= BEREEEMATORIRE 9 434
2006%E 20145FE
E=slcal]

REIRE (FR18ER) (TH26EE)
=2HsE (BO) X535 X534+
=2HEY (BR) X534t X534+
=2HsEE (RA : AR) DI &R PaESPUE )
=BT (RA L &S SFEETERL SIFETERL
=HSE (RA : BME, XK X534t X534+
KRISEEE/ Rigit X552 X534+

GHS% %8 BRICHT 9 BB MBS/ BRI 4528 4328
IR 2R R EE DFRTER DFETERL
B EREIE X534t SEETERL
AIEHIRR A R FATERV DFETERL
FEHAE DFATER DFETERL
HIESE DFATERL DFETERL
. 5 = X533 (REMEA. R |X23  (RUERIBIE.
< %B\ == gaﬁ
HERNESESE (HERE) SERE) FREMERD)
BERNERSTE (RIERE) HETERV SIFETERL
BANEEN X532 DFETERL
X 3
o ACGIH TLV-TWA [50 ppm (234 mg/ms) (1998)
} TLV-STEL [75 ppm (350 mg/m~) (1998)
o EXE  feRE |-
e 4GS BATSORE|-
kSR (F<EEIR A 5 - MAK 10 ppm (47 mg/m°) (2001)
(EIDL=E:: Peak lim [ 1(2) (2001)
TWA 50 ppm (230 mg/m°)
N @ OSHA STEL n
(®~DFEE) 5 nosh | TWA 50 ppm (230 mg/m>)
STEL -
TWA 35 ppm (166 mg/m°)
® UK WEL
STEL 100 pm (475 mg/m°)
TWA 20 ppm (95 mg/m°)
@ EU IOEL STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
@ FEEFHEFMES 64 (5) 253-285 (2022) B EEZDENIES (2022F%)
® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
E%Eﬁ %(DLIY The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= AN~
%(gﬁﬁb\h_bﬂq @ OSHA Occupational Chemical Database
ﬁﬁﬁa%wl/tl— https://www.osha.gov/chemicaldata/569
Yﬁﬁwux I\ ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(ZEU 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

123




5 F i o) B SR & Al

BFIREFHEMZEH : 2023/12/26

ME%

p-JI=LIITIY | CASRN | 106-50-3

IREEEED

RE

NERIEEREME . 0.1 (B{I: mg/m°)

EEREREMEE (B ) OXHE

IBANTUEELRE
IRHLER X DB

" - o=

IREEEED
MIEEUTERA
UTARHLERSZE
Z0IEH

1) National Toxicology Program. Bioassay of p-phenylenediamine
dihydrochloride for possible carcinogenicity. Natl Cancer Inst Carcinog
Tech Rep Ser. 1979;174:1-107.

2) Marzulli FN, Maibach HI. The use of graded concentrations in
studying skin sensitizers: experimental contact sensitization in man.
Food Cosmet Toxicol. 1974 Apr;12(2):219-27.

3) Jain IS, Jain GC, Kaul RL, Dhir SP. Cataractogenous effect of hair
dyes: a clinical and experimental study. Ann Ophthalmol. 1979
Nov;11(11):1681-6.

4) Toxicol Laboratories, Limited. (1995): Paraphenylenediamine: 13
week oral (gavage) toxicity study in the rat. Volume I and II.
(LRL/44/94). cited in Provisional peer-reviewed toxicity values for p-
phenylenediamine (CASRN 106-50-3. Ledbury, England. US EPA (2016)

<HEh>
SZk 1 (& NCI AEFEUERENAMERER THD. FERMSEEMEES V. Sk 2 (de bz

MEREUIZ, IREEDZ LV GHERB DB EAE TORBMEIE(CHN AR THDERATH

%o MR 3 (FERREICHINDEFEINRE . TOIRIEDTHDEN I EERERTHD. DL

CGEREREEBMAGFEETERON ErOX R THEIEECRSN TSI, BIINADE

BADZEMICLZRAEGEOKBAREBLOREZEHRUL, Sk 4 (3 EPA OFHME

T3|HENTLS OECD-TG EHDINR TH B,

IREEEED
1REDIEH

BE5RTERERELU T, D F344 Svha LU B6C3F1 YIRXEZEE 5 IL(C p-J1=L
OITIY 1RSSR 68 ppm-3,160 ppm £TO 11 AEHLUXEEEE (0 ppm) T
7 BRLREEER S USSR, 1,000 ppm (FEERELL_E THEMAFHRMASEIBIING]

(10%A E£) HERebsNne 1),

tEEED F344 Swha LU B6C3F1 YUXZEE 50 L (XfBREHIMEME S 20 IT) (C
0. 625 BLU 1,250 ppm D p-J1=L>2 7z _iGfEIE%Z 103 BRI S LS
R, £EROETEESNT. ISy NTERASAEFNRAEEIEIMHIFI AT HNERHS
N. 1,250 ppm (IKEBFTILHESY MDD IZ TENMAEIENNNFINGESHSNTZ. B
MIRET(ETE)> ) REREFTORREI D ZS . MEWITNOIY RF(EYTRITHL
TE. WITNOEMUIDOFETFRRTES. (b EMIRSLIERRERL OB CERRIEDR
HERERNOIC. CONAATYEADEAFT TR, p-J1ZL o273 —IGREIEDIEERS
5 Fischer 344 Svh&Efzld B6C3F1 YDURICHUTENALEZB I 2LV E DG
BEEHLEIENOIE 1 ).

BEBMARTST17EEE 98 ACHUT. Draize s &ML, BYEEARR (3-5
iEfE) (C0.01.0.10. 1.00 %D p-J1=L>>7=>% EREAMAIICEMUEZEE/\WwFTOD
W' (48-72 B5fE) % 10 [ElEHE CEMU. 2 BREIOAEDE., FrLoHATIEREA
RO 3 IRE(CHULTENEN 0.01. 1.00. 1.00 %0 p-J1=L>>7=>)\wFZiEAL
TEMAUAER. ZNZTNORIGE 7.2, 11.2, 53.4%THD. 1% FRICLIERNST
OB NSRRI ERMEYIE THD RN ®DDEERLTND 2 ),
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KEREIRBIZEZEEDSS., 1 L EICHhEZRDFNZFERLTNEEZL 200 &

(B4 40 A 2% 160 A) « BLUFHRTERI TYYF I UIxTBREE 200 &lck 348
WrEABEOFER . EREEFTIE 89%IKBADEENHSN (MIEREE. 23%). 7% (C
BHIOZEHENRSN., FEREDOTLILEF— (6.5%). HOTLILF— (16%)HE5EE(C
BHSNTZ. PIVEIZYRETIVE )BT EIREVIZEN)EER (10 IT/BF) DIvh 3 BF
([CENEN 5. 10. 15%0 p-J1=L>>7z>% 1 H 1 Ol (&K 3 5H) .10 LD
SYMC(SEBEPEREEPDRZEIC 4%D p-J1=L o7 x2BiAZEM (1 F/) . 5L
B p-JIZL ST iaReBEER T35 (11 nA. #i%5= 350mg) Tl
TNETNAERS. KEKEBLIUEREORENHSN. REAOBPAUEE(EE
(CLBDABADBEMN RSN 3 ),

Sprague-Dawley Jv Miffif# 15 Lz 1 &f¢U. 0. 2. 4. 8. 16 mg/kg/d % 13
IEELEGRBIROIRSUFER. FETAIER —HARREDRAE. R, MR, IRELL
2. RADFEERNI, 16 mg/kg/d (CIFESNIHEOME DB LUEMIFFERE.
ETHICERIC 12%EINUE, 16 mg/kg/d (CFEEINTMOIEIIFESEE 12%1E
LTz, 8 mg/kg/d (FLELUIEDEMFFEE(FERIC 11%IEMUI. T BhEn
ENEEHLHEMESRE. 8 mg/kg/d U ETHRETENICERIBINU, #EXTEiE
B2(3 8 mg/kg/d LU 16 mg/kg/d TENEN 8%HLU 16%IEINUE. HXTE
fiEEE(3 8 mg/kg/d & 16 mg/kg/day TENEN 12%¢ 14%IENNULI. &5(C, B
RIRDIEFTEESLCHEMER (L. INTOIEEIOHSY NCHRETHICERENL
Izo UDU. MEREFOBIRIRES (IR B (RN OIIzs. BRIRIREEDIENNE p-TJ1=L >
STVINIEDORZELEZE R RN 0. HESY NT(EERIRBREE(CE(LFRNofz. EDFEE
BRHCHWTH. NBRMIF(ITEMERRYRRIEFRRPT ROFAEZRIC, 15 (CRIELIEM
FRSNRhHof. SRE5Y OIS 1 ITHELUNEESY OIS 1 ILT. B850
E/\ROFAZHENERER SN, EPA (F. ISy MOEX B IBEEH LUBX FFHEZ D
10% L EDIENNCEDE. NOAEL (X 4 mg/kg/d ELTWE 4 ),

B ELD, B BROFERNSATE - BiRDiE ESIBINZERFR A E LU 4 mg/kg
bw/d % NOAEL &HIHTL. Fie. EhDEZF(CE DR EREDIRRNRSN T
BTLEEH. FERFEEEZREUR, 0.1 mg/m’ Z/\BRIREEEELL TRET 3.

ZOMDOIX

BE. HERIFENE TEHIN KB RIESREORIREMENHEENS, ITIR
PEENEHEEOVTE BREEEELNHEVRANRE THo MR R FEFZ51E
eI OIREUN BRI RICEBEIDNENHD.
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Bl

wEEHA WHHAER)

https://www.cdc.gov/niosh/npg/npgd0006.html

{EFEE p-JIZL 227>
CASEHS 106-50-3
BSES BBRSEERTORES 9 472
AEHES 2006%E 20115E 20195
- (PRR18EERE) (P23 E) (BHTEE)
SMsEE (O) X533 X533 X533
SMsEE (BR) X534+ X5t SDEETERL
SMsEE (RA : H2R) TIEEXTERIS TEETERSS TIEEXTERIS
SMsEE (RA  &ZR) DEETERL DEATERV DEETERL
SIS (RA : #E. ZXN) X435 X433 X593
KREREMN/ R X532 X532 X534+
s BRI I 2 EEE MBS/ BRRIRE X1 X452B X52B
GHS7)3A PRI =51 =51 =1
SRS X531 X531A X531A
AIEHRZEER T X545+ X5t X534+
B X545+ DEATERN DEETERL
AoESE X9+ DEATERV DEETERL
HERNERSY (SERE) =s1 (. g | S0 L (LI BR. | ESL (DR B
B Hih) A5PY)
X531 (FFiE. 2 | X991 (FFAE. f2
HEENERSE (RERE) FoO0E) X592 ROBRE) (X952 | Xo1 (OFE. #E)
(B18H5) (NI
RANVEENE DEETERL DETERN DEETERL
TLV-TWA 0.1 mg/m> (1996)
& ACG“-_I TLV-STEL |-
- EEE FEEE 0.1 mg/m?® (1997)
e %S BAHERE|-
HEZE (S (RERR - — MAK 0.1 mg/m°> 1 (1992)
BoEE Peak lim [T (1) (1983)
TWA 0.1 mg/m’
L @ OSHA STEL ~
(®~QDFE%E) 5 NIOSH TWA 0.1 mg/m’
STEL -
TWA 0.1 mg/m’
UK WEL
Y STEL -
TWA -
EU IOEL
9 STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEBEFHMS 64 (5) 253-285 (2022) FBREZOEIE (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
RZERSIEOYN The MAK-Collection for Occupational Health and Safety
- https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
E(Lﬁﬁutﬁﬂl\] @ OSHA Occupational Chemical Database
#&Fﬁ%@[/tl_ https://www.osha.gov/chemicaldata/569
KfﬁkCDUZ |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

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

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

FHFIR=ZHEE : 2023/12/08

ME%

XADUIEE 2,3-TRF>TTEN CASRN | 106-91-2

FHHREOES

n NE mE:

R
fBO1RR

NERIREREE © RETELV  (BI: )

EMREREE . (BT ) OXFHME

IR PR

1) BRNAATYEARITE -, X990 =2,3-TiR+>TOEIL DSy Mz
WEIRAICEDHAR MR ERIRESE. HERES 0794 ; £FF, MRl : HX
NAATPYEARITTE>5— ; 2015.

2) BARNAATYEATRATE A —. A99UNEE =2, 3-TARFTOENDIYI A%
WEIRAICEDNAR M RERIRESE. HERES 0795 ; £FF, MRl : HX
A ATV 5 - ; 2015.

3) URVFHME No.116 (#IHR) XAVULEE2, 3 —IR*+>JOE)L (2,3-
Epoxypropyl methacrylate) .[B&£35EA.

AED
Ba

A b

F344/DuCrICrlj 2y e RWT, X99UJLEE=2,3-T/AR+>TJ0OE) 0. 3.2.
8.1.20.1 ppm @ 2 &[] (104 BR) RAFRNAEEROIER. HTE
3.2ppm (FERU L(CEEDES (R LEE. RRF LEE. ¥ KR
SERE. IR, ARAE. SR LREE) SLUTKREOEERBESFIHEOREZ
28, 20ppm (IEH CIEECEEMzERVERMEC ERMIgEZS
DETIES. R T EBOMREREORAEIBINNRDSN. CNSOIEBEOFRAEIEINE
HESY NS I RN AR Z R T BASHREEHLEE SN Tz, METE 3.2ppm (FEEEF
B CEARORRHEARIE R USRIEARIECARAE . Bz DR IR OB R A
FHEOFRERRD. 20ppm (KEETEIEREDOES (RELRE. RRFELR
7. ARAE, SRR LRIE. MERE)  FE0FENREEMHREORAE
INAERSHSN. CNASDIEBEDOFEEIENNIMESY NMT T INAREZRIEASHRE
BEeEZSNI 1),

B6D2F1/Crlj YO RAZFWT. X599V =2,3-I/R+>J0E)L 0. 0.6. 2.5.
10 ppm @ 2 £E/ (104 BERE) MAFNAEERDFER. HTE 10 ppm (FK
B CEBEOMERE. MENE. RIERUVFIBORT LRFLIEEORAEIEINNN
RSN, MR T INAR RIS EASHREERLE Z X 5N T, Tl 10
ppm (IEEHCEEOMERE. MEBENE. FE. MOMSE Sz — g LRER
UF B 0EMEREPREDORAEIENNRHSN . CNSOIEEOFAENNIE IR
(CXF I BNAR 2RI BASHRGELEE BN 2),

RB. AMELECBHEMEBLFHEEN TV 1,2),3).

BLEELD, AEF LEROLEBRNEREE (RIKRFAE) TORNANERHSNT
B, FLEGEHBMHENHIEMETEIN TV L2 EZE I L., REREEMELERTE
TERVIEHIKTT B,

B0 | 2 pime

OLE1—XEREICHEIF 2 F—mX DERICERN BURMEREZZICEVTK
TRICERRD, ESMSEFEORET IRV CENOXBERENNE TH DD
OLE1—XERRICHIIDF—m X DEES FIA - RN R EN TR, SEIO
I RRA> METEICERU CGEMOX BB N E Tdrd s

CIZ0AH

ZOAMBOIAX> b
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Bl

HREEHRN FHERE)

{EZ24)EL AF0))LEE 2,3-TRF>OEIL
CAS%-%— 106-91-2
HEES HERSEHEETOREREI  |556003 (SFI6E4A1EHEHT)
2 E3 2017FE 202 =
B — 0064 0175 020
(ERk18EE) (ERX295E) SHI2ERE)
SMsY (B0O) X534 X534 X534
SMsEE (BR) X533 X593 X533
SMsEE (RA : HX) AR DI &R X3 TEZE LR
s (RA  &R) SFFETER PETER SFFETER
2B (RA : HE, =X bN) SFETER FETER SFETER
KRISREEMY /Rt X431A-1C X531 X531
BRCH 3 DR/ ae 1/ BRRLEE X551 X1 X551
GHS %8 IR AR R F I HTERL HTER HTERL
RIS X531 X531 X531A
LB RIR Y X532 X552 X532
FENANE DI TEIRN X431B X51B
HIESY X532 X552 X51B
HERNESESE (HERE) X531 (FFREs) X531 (MEIR2s) X531 (0FIRER)
X1 (R, DM
HERNESS ST (RIERE) EXR. FFhE. B [X91 (FRER) X531 (PFFIRER)
DRSS
RRABEHR FCTERN F|CERWn FTERV
TLV-TWA [FRERL
@ A TLV-STEL |-
@ EEm srzssmEs  0.01 ppm (0.06 mg/m°) (IR=4/E 2018)
e k%S BATORE|-
B SE(LCRER TR MAK BERBL
® DFG .
EIOYSE::: Peak lim |-
TWA SRR
SHA
® 0 STEL -
(O~DEE%E) TWA JERL
® NIOSH
STEL -
TWA SRR
K WEL
© v STEL -
TWA FRTERL
EU IOEL
2 u10 STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
@ FEEFHEFMEL 64 (5) 253-285 (2022) FBEEZDENIES (2022F%)
® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
s ey The MAK-Collection for Occupational Health and Safety
}?%uﬁﬂi%@”y https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
%(Lﬁﬁ b\T:’/_}E’\J @ OSHA Occupational Chemical Database
%Bﬁ%@l/tl— https://www.osha.gov/chemicaldata/569
BZ@((DUZ t\ ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(ZEU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

HFIR=ZHEHE : 2023/7/31, 2023/8/21

ME%

TFLOSTIY |CASRN|  107-15-3

FHREOES

mAE L=

B
fB0IRR

J\BFEEESEE @ 10  (BEAI: ppm)

FEREIRERAEE (BT ) OXHHE

HRBLER
=

1) Yang RS, Garman RH, Maronpot RR, McKelvey JA, Weil CS,
Woodside MD. Acute and subchronic toxicity of ethylenediamine in
laboratory animals. Fundam Appl Toxicol. 1983 Nov-Dec;3(6):512-
20.

2) POZZANI UC, CARPENTER CP. Response of rats to repeated
inhalation of ethylenediamine vapors. AMA Arch Ind Hyg Occup
Med. 1954 Mar;9(3):223-6.

FEO
5E

X b

Fischer344 It S wv b (n=159) (CIFL > 7> ZEEE 18
0,0.05,0.25,1.00g/kg bw/day % 3 hBRIRIEROES CREE) Uked
A, tf>vh0.25g/kg bw/day L ETOREE DR T . . ff>5vh 1.00g/kg
bw/day _ETHE: BIBRUKMOESIR T . FRIEREL - AT MY ME AT
OE AER U ILET N I—ZBOE T 7ILHUIAZXT7H— 8- 7 ANSGFBET= )
N5>2TJ15—-t (AST) ERUVTSZU7ZI)NSORTI5—Y (ALT) {EDOIEN
HEsNe, £z, HSvh 1.00g/kg bw/day LA THFHE - B - BERE S N
OESEKT. FRMERE VMBI INI-ZEOIRT . ZIVAVIAZRT7H—CHE-
AST fEAU ALT {EDIEINNR SN 1),

SA—NORUMEHESYNZBE 15 ILICIFL >3 59,132,225,484 ppm

(EAME) %7 7 KR/, 30 BREIREWRAFES LR, 132ppm (FE
B THEAEFENICEEIZMENROHSNC. £z, 225ppm LU EFEEERF
Tld. FlEAUBEOEZEDIEN. FFEOEARUVERHEEDEES LU T
So0. EUTHRTAHINRSNT. B$ 59 ppm Tld. IEZSOEHEREIFRDHS
nenor 2).

PAELD, EDEREROFERNS. I EZERFRAZE LU NOAEL Z 59 ppm £¥
#rL. NMEEFREZZEL. \REEEE%EE 10 ppm Z1IERI 2. F2. 186
EIREEEMEICRILU T, IRFRTOBEMNESNTLSI8., SREFRXD L%

X d Do

B0\ ¢ pm

OLE1—ERRECHFBF - DERICEFRN . EURREREZECHNTK
TRICERRD, \EHSEFORET CIRU CENMDX AR E TH DD

OLE1—XEREICHEIT2F — X DEKES FUA - RN RRFZENERD, SE
DI RIRA > MRTEICERU GENMDOX BRREN B E THS8H

Ozoft ( )

ZOMDOIX
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Bl

wEEHA WHHAER)

{EFEE IFLD7=>
CASEHS 107-15-3
BESE=E BERLEEETARNRS 9 83
- 2006%E 20115E
=H4IE ) .
BEIAR (THLEFRE) (TH23ERE)
SMsEE (BO) X534 X534
SMsEE (BR) X533 X533
SMsEE (RA : H2R) TIEEXTRGS DRI RIT
s (RA &R SDEETERL X534
SMEE (RA : HE. XK X534+ X545+
KRIEBEEM/ RIBE X531A-1C X531
GHS4%3%8 BRI 2EEE MBS/ BRRIEE X1 X551
IR ERRRAE I X531 X531
RS X531 X531
St ERR T X534+ X545+
FEN A X549+ DEATERV
AoESE DERTERL X552
HEENERS (HERE) =l u;”g}gj B =1 omge)
— vae i X532 (FHiE. B, | X922 (FFE. BhE.
FEAZM ==l =
HERNIHESY (RIEFRE) sase) saae)
BANVEEHE DEETERL DEATERV
TLV-TWA |10 ppm (25 mg/m~) (1996)
o ACGII__| TLV-STEL |-
® EER #eEE |10 ppm (25 mg/m®) (1991)
2R A
= MAK -
EIDY Sk o Dl Peak lim - .
TWA 10 ppm (25 mg/m~)
@ OSHA
STEL -
(O~OREZE) |7 osn VA 10 ppm (25 mg/m’)
STEL -
TWA -
K WEL
9 v STEL -
©) EU IOEL gﬁ_
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
2 FEEBEFMEE 64 (5) 253-285 (2022) FFEEZOENIES (2022FEF)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
}ﬁ%gﬁ %"G)uy The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= ANy
%(L_EH’}/\ELTE’J @ OSHA Occupational Chemical Database
=¥ a1— https://www.osha.gov/chemicaldata/569
HREZFDLE
Yﬁk@l)x ~ (B CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

HFIR=ZHMEE . 2023/6/28

ME%

FULTII=IL | CASRN | 107-18-6

FHREOES

mAE L=

IREEEED

==
TE S

NEFEEERE®EE 0.5 (BfiZ: ppm)

EREREEEE (B ) OXHE

IRHLER S

1)TORKELSON TR, WOLF MA, OYEN F, ROWE VK. Vapor toxicity
of allyl alcohol as determined on laboratory animals. Am Ind Hyg
Assoc J. 1959 Jun;20(3):224-229.

2)DUNLAP MK, KODAMA JK, WELLINGTON JS, ANDERSON HH,
HINE CH. The toxicity of allyl alcohol. I. Acute and chronic
toxicity. AMA Arch Ind Health. 1958 Oct;18(4):303-11.

3)Schaper M. Development of a database for sensory irritants and
its use in establishing occupational exposure limits. Am Ind Hyg
Assoc J. 1993 Sep;54(9):488-544.

ANED
Ba

X b

MEEESY R 24 TT, HERETILEY BT O L, MEHEDYTREE 3 MBLUIH
HARAZEE 1L L (WSTNHERFEARER) (. 2 ppm OFUILTIVI-)V %, 7 85/
/B.5 B/i8. 6 "AERAEUIER. MPFRFRESR(BUN)NXTIREE
(CLEUTRABZ RUIZSY . BEERHRRN oI, FIIE#SYNZEE S T, [T
IVBYNZEE4 L, MY FREE 1 IL(C 7ppm OPUILTIVI-IV%, 7 K&/ .
5 H/E. 5 BREORAFKEUER. 2 TOICATEB (ORIBEBFR
ZeZBHIE 1),

ENRSOFTAT7EEES ~ 7 AL 7UNTZIVI-)L 0.78. 6.25. 12.5, 25
ppm %. 5 73f5/H. 1~3 B/3A. 50 B _E(GERAAERRIEAREA) IR A (EL
FEURLEBR(CHBVT. 0.78 ppm TRZINREANEN., 12.5 ppm TE(C5HUR
BEAEU. 25 ppm TIREUE(SGEVRIEZERHIE 2).

BB, HEXIACHIIDIERYNE(C R T DHZE(LEEIRFMEE RDso (35 HES
M(r2=0.78)2xRU. ZUILTILI-IUDWTIE RDso DF AL, B (I<E
PREYEELT 0.05~0.1 ppm HHEESNTWS 3).

BLELD, EWIDFERNS NOAEL (£ 2 ppm EHIKTL. £l S MHENEO
ZEX® RDso HEEBBURWCENS . MEEFREEZERU 0.5 ppm Z/\EF
EIEEEEELL THRRTS.

BEDima

TODIEH

OLE1—XERRECHTBF — s DERIGEFN . RURNRREECH
WTKIRICERD, ESMEFORE (CBRUTEMOXBGRENM LR
THIs

OLE1—XEARCHITDF —am X DEEES A - R ERFEZENR D,
SEIOI> N> NEEICERU CEIMOXERFRAENNE T DI

Oz
( )

ZOAMBOIAX> b
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Bl

HREEHRN FHERE)

{EFEL 77 -)
CASE=S 107-18-6
BEES BEREEEETIRIRE 9 27
B=HES 20065E 20094 E 20174 E
- (ER184EE) (TRE214EE) (ER29EE)
SMsEE (80O) X593 X533 X593
=2HEE (BR) X531 X531 X531
=2HsEE (RA : AR) SHEXARI PaESPUE ) DI &R
SMsEE (RA : &R X552 X532 X532
B (RA : M, ZZK) SFEETERL SEETERL SFEETERL
KRISEEE/ Rigtit X5r1A-1C X532 X552
P BRICXT I 2 EERIBE 1/ BRRIELE X1 X532A X532A
GHS7 %8
IR 2R R EE DFATER DFETERL DFRTERL
B SR EIE DFATER X534+ DFATERL
LB RIR S X534t X534+ DFATER
FEHAE X534t X534+ DHFATER
HIESE X534t X534+ SEETERL
X1 (PIRFEERER, | RO1 (PAREER. | X921 (PIREHRER.
HERNIES ST (HEIRE) R, 00K, SHAE | R, AFRE. BHE) | X | ATHE. B X593
&) 33 (RIERIEE) (RuERIEE)
HERNESE ST (RIERE) X531 (BhE. g | X1 (BhE. FTiE) X531 (FFhE)
RANEEN X552 DEATERV DEATERL
TLV-TWA [0.5 ppm (1.19 mg/m?) (1999)
@ A TLV-STEL |-
- EEE HFESEE |1 ppm (2.4 mg/m?) (1978)
e EF= BAFSRE|-
B2 (IR R e VA -
(EIOZ=Eiis Peak lim |-
3
@ OSHA gVEAL 2 ppm (5 mg/m-)
~ =
(@O~QDFE%E) NIOSH TWA 2 ppm (5 mg/m°®)
STEL 4 ppm (10 mg/m>)
TWA 2 ppm (4.8 mg/m°)
UK WEL
© STEL 4 ppm (9.7 mg/m?)
TWA -
EU IOEL
@ u10 STEL -
® AcGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q FEFBEFHMET 64 (5) 253-285 (2022) FBREZFOBE (20224F)
® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
}?%Eﬁ;‘z%@uy The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= AN <
ﬁ(“ﬁﬁmt“b‘m @ OSHA Occupational Chemical Database
ﬁ%%%@[/tl— https://www.osha.gov/chemicaldata/569
jzﬁﬁo)l)x |\ ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(ZEU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

BHPIRS®ERMER  2023/8/21

ME%

SEEXFIV CASRN | 107-31-3

FHHREOES

mARE =3

=EEEE

DIRE

J\BFRTEEE A : 50 (BT : ppm )

]
EEERERELEME 100  (BEfI:ppm ) OXHHE

IRHLER S 5

1) Sethre T, Laubli T, Berode M, Hangartner M, Krueger H.
Experimental exposure to methylformate and its neurobehavioral
effects. Int Arch Occup Environ Health. 2000 Aug;73(6):401-9.

2) Sethre T, Laubli T, Hangartner M, Berode M, Krueger H. Isopropanol
and methylformate exposure in a foundry: exposure data and
neurobehavioural measurements. Int Arch Occup Environ Health.
2000 Nov;73(8):528-36.

3) Larsen ST, Nielsen GD. Acute airway irritation of methyl formate
in mice. Arch Toxicol. 2012 Feb;86(2):285-92.

FEO
Ba

INT>T717(20 4&/8%. 20-30 %), TEEAFIL 0. 100 ppm % 8 BFfEl. EAN
TIRAIREL, RED(C 3 E(BARR). O T07/—ILERE(POMS) | fEXITE)
FHEEN. RIORBEER N IDPSANRE., BERE). E0ENEREZEMU
Jzo Iz, POMS R TE) FHRE D (CRIEESP R USEEROFHERK (EMG) EARIA
Z5ERU. BiS ([FIREREAR B IRBERMEZETRIL. IBEERF T Y B TESN
IEHOL. BIZRERD EMG NCNICBIELTUVEN, BREICLZHEFRSNRH O
1),

HEY TIBEEB (10 %)ICUT. 15 BREIOFAERARISC 1 B 1 8 20 2RO
HRITEVFZIRBEREZERMUIC. 2. /EERIBORZEREL. /EEPIEEEATF
WeAVT0IN ) -ILOGHRELHEANREETRTEUR. FMAFILEAVITTIN)-)L
DEHTEE(L 36 £16 ppm. 44116 ppm THD, TEEAFIVRESERTAY )
B LUESEREF—IRABREUN, TS FZNRE T ERZECEEUE
(FEBHSNIRHOIE 2),

202-1,168 ppm DZFEEAFIL%Z BALB/c YIA(Lff. 5-10 IL/Ef)(C 30 23fE
IR ABRFEUTTAESR  IFIREINTR 4 (SR IFIRREIRMNER . RAERIBOE T AR
2SN, FEIREOSRA LRV EE RDo=184 ppm (95%CI: 95-357 ppm). I
IREE SR B RDso=1,109 ppm (95%CI: 680-1,808 ppm)fof
3).

BLELD. EFORI RN SHIRITEIZHNRBES. FERERUE LEIERE
FRERERFREZLUR NOAEL % 100ppm EHIFIL . RERGREEEZE LR 50
ppm Z/\KfEEEREEELUUER TS, Flo. BIEBROFERLD 30 ofEk
ABREE(CLD RDso =1,109 ppm THBIENS. FMEEFREEZERELUL 100
ppm ZiEEEEEEMBLL THRERIT S,

205 | 2 pme

OLE1-XBEICBII 2+ —mXOERICEEN . BURNRZREECSVWTKIBCRRD, BSEEE0RN(RUTENOXERAEN L E
TH3D

OLE1—XERRICEIT B+ — X DEEES T UA IR ERFZE N R, SEIDI> KA > MNETEICHRU TEIMOXEREN VD E THhB )

Ozoft

( )

ZOAMBOIAX> b
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Bl

HREEHRN FHERE)

{EFEL SEEATF I
CASEH=S 107-31-3
BSES HHEDEEFATIRIEE 9 134
= 200652 201455
Eial N .
REIERR (TH18EE) (TH26EE)
SMSEE (BO) X534 X534
SMSEE (BR) X545t X535+
S2MBE (RA : HR) EEPOE N EEPOE Y
SMESE (RA @ &R) X553 FATER
SIS (RA : DR XN DEETERL DEETERV
KRISREEMY /RIBE X553 X532
ARICH 92 ERERIBE 1/ BRRIBL4E X4532A-2B X532
GHSH3¥ MEIRER R AR TR
RIS DFEATERL DEATERV
LB RIR S DEETERL DEATERV
FED A FATERL FTER
HhEst HTERV FATER
4
SO R e (bR,
HERNESESE (HERE) ey | PIRER) X33 (R
723 (RERIEE) . B
X533 (RREEFR) i
HERNESESE (RIERE) SHETERL X532 (0FIRER)
BANEEN DERTER DFETERL
R 3
o ACGIH TLV-TWA [50 ppm (123 mg/m )3(2015)
} TLV-STEL [100 ppm (245 mg/m?) (2015)
o XM HeRE |-
e b¥S BATORE|-
kSR (F<EEIR A 5 - MAK 50 ppm (120 mg/m>) (1996)
BOEE Peak lim [T (4) (2001)
TWA 100 ppm (250 mg/m?)
L @ OSHA STEL =
(@O~DFSE) 5 NIOSH TWA 100 ppm (250 mg/m>)
STEL 150 ppm (375 mg/m?)
TWA 50 ppm (125 mg/m°)
® UK WEL
STEL 100 ppm (250 mg/m?)
TWA 50 ppm (125 mg/m°) (2017)
@ EU IOEL
STEL 100 ppm (250 mg/m?>) (2017)
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
@ FEEFHEFMES 64 (5) 253-285 (2022) B EEZDENIES (2022F%)
® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
}g%gﬁ %(DLIY The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= AN <
ﬁ(“ﬁﬁmt“b‘m @ OSHA Occupational Chemical Database
ﬁ%rﬁa%@l/tl— https://www.osha.gov/chemicaldata/569
jzﬁﬁojux |\ ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(ZEU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

BFZREFHMZEA : 2023/10/20

ME%

2-3FI-2,4-Ro9>TA-) (Bl : AFSL>PUT-)) | CASRN | 107-41-5

FHHREOES

mAE L=

mERE
BoRE

N\ESRTEEEAEME @ 120 (Bfi7 : mg/m3) IFV

EREREREEE (Bfz: ) OXFHE

HRHLERSC
=

1) Fabreguettes, C. (1999) Hexylene glycol: 13-week study by oral
administration (gavage) to rats followed by a four-week treatment-free
period. Report from CIT study number 15837 TSR (and addendum) to EIf
Atochem SA, France. Cited in OECD (2001).
https://hpvchemicals.oecd.org/Ul/handler.axd?id=3c2a8190-8500-467c-
af27-a636e6636c38 (1 R%H : 2023 F 9 H 25 H).

o> 86 S X A

X B

SD Swh (f&. RHEHLVITEAREA) ([CAFIL>FUT—)L% 0. 50. 150, 450 mg/kg/
HT 90 AR, IR 5L, itBRlE OECD TG408 iV E=MiENTz, 150 mg/kg/
HOS LU 450mg/kg/BOUEHECE VT, FIEAZHESHFIHEEOEINNZEHSNTT, &
z. 150 mg/kg/BHU LM TE ESENS LUHERIRIEFNTR (RIBE LR (CHEL
FEAI) NERoHSNIZ. UNU. REBOER. 5y MFENa2u-T 0TV BE CHRENRIES
Nz, 512, 150 mg/kg/B U EOUERECH VT, BIB (GBAZEK. BAICE. RAEMEMDS
. MRS SHEIR TEOZFEN. IRE (CRHEMEHESE. AR T OZENTRHENE 1),

BUE&D. EIEERODFEENS, FIEAZ S HER OIS ZER RS 2 Uz NOAEL %
50 mg/kg/BEHIRL, FERBZBREEZBUR 120 mg/m’ 2/ \BSREEEEELLT
REI3,

ZOHEE

> 86 S X

OLE1-XERREICH I 2+ —mXDERIGEFHND, RURREREZECHVTKAIRICERD.
ESHEFORE (CIRUCENOXRGEENME TH DD

OLE1-XEREICH I 2F—mXDEES FUA - RN RRFZENERD, SEDI> R
NEE(CFRU CEMOXBEREN B E TH B

Ozof ( )

ZOMDOIX

25°COEBFERSTIECHIIZDEEREE 81.1 mg/m’> LEEE(E 120 mg/m3 DLt
N 0.67 THRENS., MIFEERDME S ZIHE CEDIHEST ENNE THD.
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Bl

HREEHRN FHERE)

{EFEL 2-XAF)N-2,4-_RO9SA=) (Bl : AFSL>HUT-)L)
CASE=S 107-41-5
BSES HHEDEEFATIRIEE 9 593
B=HES ZOQGEETE_ 20}855
(CER 185 ) (CERX305FE)
SMSEE (BO) X545t X534+
SMSEE (BR) X545t X534+
S2MBE (RA : HR) EEPOE N EPOE DN
SMESEE (RA @ &R) DEETERL DEETERV
SIS (RA : DR XN FATERV FTERL
KRIEREEY / RIBE X545t X534+
GHS% %8 BR(CH S BE IR/ BRI X552 X532A
IR R R EIE DEATERL DEETERV
RIS X545t X534+
LBl RIR S FATERL FTERL
FEOAE FTERL FTERL
HIESY X545t X535+
. - X593 (REPHER. ]| X933 (FEMER. =
FERNEESS TR
it SRR SR
HERNESE ST (RIERE) X545t X535+
RANEEN FTERL FTERL
TLV-TWA |25 ppm (V) (2017)
® ACG”? TLV-STEL |50 ppm (V), 10 mg/m?° (I, H) (2017)
- EER HEEE |-
e b¥s BATORE|-
FZE(I<EERR s DFG MAK 10 ppm (49 mg/m>) (1997)
MY =F::: Peak lim | I (2) (1997)
TWA -
SHA
j:;‘%% ® 0 STEL -
(O~DEZ%) ® NIOSH U . 5
STEL C 25 ppm (125 mg/m~)
TWA 25 ppm (123 mg/m>)
UK WEL
© STEL 25 ppm (123 mg/m®)
TWA -
EU IOEL
2 u10 STEL -
® AcGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q FEFBEFHMET 64 (5) 253-285 (2022) FBREZFOBE (20224F)
® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
JRZEERSCE DR The MAK-Collection for Occupational Health and Safety
- _ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
ﬁ(Lﬁﬁmt/AEg @ OSHA Occupational Chemical Database
%Bﬁ%@l/tl— https://www.osha.gov/chemicaldata/569
BZW(DUZ t\ ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(ZEU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

HFIR=ZHMEE . 2023/09/19

=E2

FEIIFIEORZITIAb (B4

TEPP) CASRN | 107-49-3

FHHREOES

m Az WE:3

IREEREED
=

J\BESRTEEEAME © 0.01 (BfI: mg/m3)

FERSEIREREAEE (BT - ) OXHHE

IRHLER S 5

1) GROB D, HARVEY AM. Observations of the effects of
tetraethyl pyrophosphate in man, and on its use in the
treatment of myasthenia gravis. Bull Johns Hopkins Hosp.
1949 Jun;84(6):532-67.

AED
Ba

18 ADfEE AZEVERERT. 1 mg ML (0.0143 mg/kg #£&)
OFISIFIEORZATIA (TEPP) %ZFHRIAINX(IEFIRAIIR S UIEFEER.
MmEFI>IXF5—F (ChE) KRUFRIEK ChE OSRMET (TEEOD
60%) NESN. BOKS TREZFOFENRSNDETICED 4 {ED1%
SE2/MmETHo. £z, 0.5 mg (0.007 mg/kg {AEE) O TEPP %Z##
AN SUIFER. FRIMEK ChE Hf 25% 1K F Uk, COBRRES
0.007 mg/kg AE (IR OI%S 0.03 mg/kg AE (4 15) ((HHHIS
1),

Bl EED, ENIRNSFRIER ChE SE4ED 25% K T 2ERFREZZLLT
LOAEL % 0.03 mg/kg fAELHIMRL., /\RFRTEEE®(E 0.01
mg/m3ZiREI 3.

BEDima

TR

OLE1—XERRECHIBF — s DERIGEFN ., RURNERRECH
WTKIRICERD, ESMEFOR (CBRUTEMOXEGREN LR
THBI

OLE1—XEARCHITDF—am X DEEES A - R ERFEZENR D,
SEIOI> N> NEEICERU CEIMOXERFRAENNE T DI

CIZ0AH
( )

ZOMDOIX
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Bl

wEEHA WHHAER)

EFES FRSIFIEORRTIA b~ (BIRTEPP) (SBBEIEFESY)
CASEHS 107-49-3
BESE=E BBESEEETORIRE 9 355
- 2006%E 20145E
EHIE X -
REHAE (TH1EFRE) (TH26ERE)
SMsEE (O) X531 X531
SMsEE (BR) X531 X531
SMsEE (RA : H2R) TIEEXTERIS ParSPOE N
s (RA  &R) X531 X531
SIS (RA : #E. ZXN) DEETERL DEATERV
KRIEBEEM/ RIBE X532 X532
GHS %8 BRICHT I BEFE R BRI [X432A-2B X432
IR 2R R 14 DEETERL DEATERV
BRI SDEETERL DEETERL
AIEHRZEER T DEETERL DEATERV
FEN A DEETERL DEATERN
AoESE DEETERL DEATERV
HEENERSE (EERE) X531 (FHER) X731 (FHER)
HEENERSE (RERE) X532 (FHER) X1 (FHER)
BANEEHE DEETERL DEATERV
TLV-TWA [0.01 mg/m’ (IFV) (2007)
® ACGI"_' TLV-STEL |-
- EER raee |-
e E¥s BAHEEE|-
HZE (I EEPR R - - MAK 0.005 ppm (0.06 mg/m>) (1958)
Ty =F i Peak lim [ I[(2) (2002)
TWA 0.05 mg/m’
SHA
@ © STEL -
(@~DFES%E) - NIOSH TWA 0.05 mg/m’
STEL -
TWA -
K WEL
9 v STEL -
TWA -
EU IOEL
? Vo STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FERFEFMES 64 (5) 253-285 (2022) FBREZOEIE (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
%%?ﬁ%i%@”y The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= AN
E(Lﬁﬁutem @ OSHA Occupational Chemical Database
ﬁ%ﬁa%@bt]_— https://www.osha.gov/chemicaldata/569
Krﬁk@l}x |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

HRYRSEMER  2023/7/31

ME%

JOEL>JVI-E/AFIVI-TIL CASRN | 107-98-2

FHHREOES

ARz k=3

IREEREED

o
ES%

NEEEEREEE 50 (Bfiz: ppm )

FEREIRERAEE (BT ) OXHE

IRHLER S

1) Stewart RD, Baretta ED, Dodd HC, Torkelson TR.
Experimental human exposure to vapor of propylene glycol
monomethyl ether. Experimental human exposure. Arch
Environ Health. 1970 Feb;20(2):218-223.

2) Brieger ], Muttray A, Jung D, Letzel S, Mann WJ, Gosepath
J. Early stress response of human nasal respiratory epithelia
after exposure to 1-methoxypropanol-2. Toxicol Lett. 2008
Mar 15;177(2):138-143.

FEO
Ba

X b

ENRT>T47 6 Z(ICTOELHVI-IE/AFIVI-TI (PGME) %(3K
BURLRERT(E. B 50ppm (C 1 BFRAECELLEEER (1 &) T, (3K
EFMIRBERETIEEDRSTEIHINTNRTERVRVVERD. 1 KEOE
CERICIRA ([CIRENFERO N, (FER TRICEERRVNRUSN T,
=FE 100ppm (C 3.5 BFEIFEUEER TS, (IKE 1~2 IFRIEIC6 &
2 ZCARRIBEIRNMEIRUIZ, i=E 100ppm DRV, (FKEMIGIE
BIENBDTHZEEVEDTH N, 25 DREICEMIANZED(CRE1)
FLINSMEBR TR BEIRE. RTEIMRE. HRFHIRECESEER
HENHI.

t hEXFEFRREIC 100ppm HLU 1,000ppm D PGME % 4 BFRIH LU
24 BSR(ECEE LT in vitro EEET(E 100ppmx 4 BERS(IEE(CED R AE M
YA MBI TFOEENFERINL2) .

B EDZELD, E RO RICBWTIRRIB 4 ZEEFR 2 EZL Ul NOAEL %
50ppm EHIEFL. 50ppm Z/\EEIEEREEELUTRETD. 2D 1B
LGRS 2) (CB in vitro FRERDFERZERLTH. 50ppm THNIEE
THRR(CHI D RIER ICZFFE I 2] aE I RVEE Z/N B,

BDiZE | TDEH

OLE1—XERREICHIBF — X OERIGEFRN. BURNRRRZEICH
WTKIRICERD, ESMEFOR (CBRUTEMDOXRGREN LR
THls

OLE1—XEARCHITDF —am X DEEES A - R ERFEZENR D,
SEIOIY RRA> NEEICERU CEIMOX BB NE T D

CZ20Ah
( )

ZOAMBOIAX> b

MRS CERFMEZIRR I 2B O (TR IT R E<ERFMELLT
100ppm ZIRFEL TV HEEHN, EIEIREREEEZIREI ST
IARHMIBVEHIRUTZ
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Bl

HREEHRN FHERE)

L MEE JOEL> V- EIAFINI-TI
CASE=S 107-98-2
BSEe HBESEEFTONEE |49
AEHER 20065E 20094 E 2013%E
- (PR 18LEEE) (FAE21ERE) (FRE25EE)
=2HsE (BO) X534t X534+ X534+
=2HEY (BR) X534t X534+ X4+
=2HsEE (RA : AR) AR AR DI &R
=2MEE (RA &R SEETERL X534 X534
2SN (RA : HEE, XN SFEETERL SEETERL SFEETERL
KRISEEE/ Rigit X573 X534+ X534+
GHSS%E BRICHT 9 B B IR/ BRI [X5)2A-28B 4328 4328
IR 2R R EE DFRTER DFETERL DFATERL
BB R SFETERL SEETERL SFETERL
AIEHIRR A R X534t X534+ FTERL
FEHAE DFATER X534+ DFATER
HIESE X534t X534+ X534+
WERNESREE (HEREE) X533 (RREMEFRR) X533 (MEER) X533 (RREMEFR)
HERNESESE (RIERE) X534t X534+ X4+
BANVEE DFRTER DFETERL DFATERL
X 3
@ ACGIH TLV-TWA [50 ppm (184 mg/m )3(2013)
TLV-STEL [100 ppm (369 mg/m?) (2013)
® EEE FEEE |-
AE¥S  BANORE|-
s N/ S
B (S ERPR T oFG MAK 100 ppm (370 mg/m°) (1984)
(EIOZSE::: Peak lim [T (2) (1984)
@ OSHA ng?_
(@®~D[IE%E) 5 nosn  TWA 100 ppm (360 mg/m>)
STEL 150 ppm (540 mg/m?)
TWA 100 ppm (375 mg/m?)
® UK WEL
STEL 150 ppm (560 mg/m?)
TWA 100 ppm (375 mg/m>) (2000)
@ EU IOEL
STEL 150 ppm (568 mg/m?) (2000)
® AcGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q FEFBFEFHMET 64 (5) 253-285 (2022) FBREZFOBSE (20224F)
® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
E%Eﬁj{%@l& The MAK-Collection for Occupational Health and Safety
- | bttps://onlinelibrarv.wilev.com/doi/book/10.1002/3527600418
%‘Lﬁﬁ b\t/AE"J @ OSHA Occupational Chemical Database
%B&I%@I/tl— https://www.osha.gov/chemicaldata/569
YW«DUZ t\ ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(ZEU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

BRIRSERMER  2023/11/24

ME%

1-=hO0F0/tY | CASRN | 108-03-2

FHHREOES

mAE L=

FEO
Ba

M
EORE

NESEEEESEE . 2 (BfiZ:ppm )

FEREREEAE(E (B ) OXHE

R BLERS
.

1) Carney EW, Zablotny CL, Andrus AK, Krieger SM, and Stebbins
KE. 2003. 1-Nitropropane: A combined repeated inhalation
exposure study with the reproduction/developmental toxicity
screening test in CD rats. Dow Chemical Company, Toxicology &
Environmental Research and Consulting Study ID 021127
(unpublished draft report). cited in OECD SIDS.

A b

ItfhfE SD v 8% 12 IL(TEE 0. 25. 50, 100 ppm(ZEEHE 0, 24.4.
48.4.96.3 ppm)®D 1-ZhO70/C>ZIRAIKE (6 BFfE/H. 7 H/E) &
Iz, 5UBR(& OECD TG 422 (RIEIGSH LB/ FEBHERAI-Z2) HERD
HEBR) (CAEL\. GLP (CTERMENT. WA (FEERARE (L. tET 28 HFE. T
47 HfE (14 B&ICZAL. iR 19 HE (47 HE)ZTIEEE) THhofz. 24.4
ppm (F<EEBF CHEMEC DI S (CRAEL I PIBRMIIRRIEF PR REERDHSNIRHD
2. 48.4 ppm (F<EEEF Tl 2 ILOIR R (FER(CEEDRBHEOZE N, It 1-
2 MORIE LR (CEREIEMERENTRDSNT, 96.3 ppm (FKEEBFThff 1 DT
7 IL(CR_ERDIFE(CRERE MR FE _ LR OEEEMERIENZZHINT, BE.
DIG5ET. MRFNREBEERDOSNBH O, B EIERESMHECOVTIE,
24.4 LU 48.4 ppm TIEERHBNT, 96 ppm (CHBVT. ZAEIEERE ATBERE
FEEUE. JMEBBELDBIRN O, UD L. FEETMICEBERENRVCE, EXNAILTY
NO—-ILOEEFERNTHofccens. EIEFRESHEOIFEELFFIBTENTULRWL 1),

BUEED. EWPERERDFERNS. IR EE O MR _ LR OISR EZIRFR R
LU NOAEL % 48.4 ppm tHIBRL. AMEEGHEFZzZEBULN\KEIEER
#E% 2 ppm LIRET D,

EDi5

TODIEH

OLE1—XERICHF 2 F—m X DERICERN. BURRRRFZZICEVTK
TRICERRD, \EHSEFORET CIRU CENMDX AR E TH DD

OVE1—XEREICHII D F—m X DI ES A - RN RREZENERD, SEIO
I RN METEICERU CENNOX RSABEN N E Tdr BT

Ozt
( )

ZOMDOIX

24 ppm 1° 48ppm TEREDIR _E 7R EE(ICH I 2T RIEERHSN DN,
MEBEHCHBVWTBERDOR T LR (GER(CREREE TN EOLZEEFIRE
HERENENEN 1 ILE(T 2 EOUETERHSN TV LD, BREDHS
96ppm (Itf 7/12 L) (IKERFDFERZ B ELHIMTUL,
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Bl

HREEHRN FHERE)

{EFEL 1-—hOo70/t>
CASE=S 108-03-2
BEES HWEDEESTARERE 9 427
20065E 2013FE
EMHIE .
BEIAS (TR 18%R) (TS
SIS (BO) X534 X534
SMsEr (BR) X534t X535t
=2HsEE (RA : AR) SHEARI FIRI
=2MEE (RA : &R) X573 X533
SIS (RA : ., XK DFATER DFETERL
RERE%/ R SHETERL SEETERL
4 BRICXT I 2 EERIBE 1/ BRRIELE X4532A-2B X532
GHS%)4E =
IR 2R R EE FTERV DFETERL
BB R SFEETERL SEETERL
LB R X534t SEETERL
FEHAE X534t DFETERL
HIESE DFATER DFETERL
s | X1 OBIEED) X
HEENRESY (HERSE) 53 CERRIE | 43 (mimie., s
RERAERR)
HEF)
HERNESE ST (RIERE) X545t DEETERV
RANVEEN FATERL FTERL
TLV-TWA |25 ppm (91 mg/m?) (1995)
@ ACGII-_I TLV-STEL |-
> EER HEEE |-
e k%S BATORE|-
FZE(I<EERR 5 - MAK 2 ppm (7.4 mg/m°) (2016)
BOEE Peak lim | I(8) (2016)
TWA 25 ppm (90 mg/m?)
SHA
@ 0 STEL -
(@D~DFEZ%E) TWA 25 ppm (90 mg/m°)
® NIOSH
STEL -
TWA -
K WEL
© v STEL -
TWA -
EU IOEL
@ u10 STEL -
® AcGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q FEFBFEFHMET 64 (5) 253-285 (2022) FBREZFOBE (20224F)
® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
}?%Eﬁ %(D]_Iy The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
AN <
%(Lﬁﬁ{/\hlAE,] @ OSHA Occupational Chemical Database
%%%@ptl— https://www.osha.gov/chemicaldata/569
jzﬁﬁwux |\ ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(ZEU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

BPIRSH®ERMER  2023/9/19

YIE% 4V7O0ENI—FI CASRN | 108-20-3

FHHREOES AE &

o | \BSRSREEEEE ¢ 250 (BEZ:ppm )

BOER | jErRIEEESE © 500 (BEfI: ppm ) OXRHE

1) SILVERMAN L, SCHULTE HF, FIRST MW. Further studies on
sensory response to certain industrial solvent vapors. J Ind Hyg
Toxicol. 1946 Nov;28(6):262-6.

2) Shell Chemical corp. report cited in Patty's Industrial Hygiene
and Toxicology, 3rd Rev. ed., Vol.2A, pp.2511-2512. Clayton
and F.E. Clayton Eds John Willey & sons, N.Y(1981).

3) Dalbey W, Feuston M. Subchronic and developmental toxicity
studies of vaporized diisopropyl ether in rats. J Toxicol Environ
Health. 1996 Sep;49(1):29-43.

ENRSOTA7 (T 12 2OBLR)C AVTOEINI-FIV% 15 RIRALL
FEUIHER. 300 ppm DIFEET 35% MRz NREUIN,. RIFOBER(E5E
PED PRHT. 500ppm [EETRHINAERIEHASMOBBRENFSTEE
Ha Joofes 1) &

E D 800ppm5 S fEIFKEEICLDIAL D ERE NIRE S ORIEL. HLUTE
RO RNIRBZZBDIC2)

SD Sy (U, & 14 IL/8)ZFBWT. 1VYTOEILI-F)L 0. 480. 3,300,
7,100 ppm @ 6 B¥fEI/H. 5 H/E. 90 HREIRAFEELCHWNT, EOFFCHW
Xk THAE. BRRIEZE. BB TFERUEFHIRRCEERERAREIRE RSN
2. 3,300 ppm B EOEHCHBVWTIETHEERUEESIEN. THESIE
MAESNTN, fRfEAZREF BRI RIZERSHSNIRH . 7,000 ppm BHIHT
DEECAFHAREAE R AL AFO0-IMEDB B LR A NAIFRME TOETE
HUEMMNRANL3) o

PAELD., EMEBROFERNS . FFHARRAE RS LUEAIFRIEE T O FRZER

2ZZL Uz NOAEL % 3,300 ppm &HIBL ., MEEFREFZZEREU 250
ppm Z/\IFEIREEEELVTHER T, 8. RIg4zacEi5Re LIt b
FNENS 500ppm ZiEiFRIEEEEEEVTRET S,

R #L
=

OLE1—-XBEICHIIDF— X OERISEFHN. BURIIRRFEZE(CHENT
KIBCRRD, HSMHSFORETICERU CENMOXEERENMVETH DD

E 05 NI OUE 21— CHFDF— 5 DIELEES FUA - IR R EN R, SO
a DI R NRTEICERL CENMOXBRRAEN L E THDH
CZ0Ah
( )

ZOAMBOIA> b
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Bl

wEEHA WHHAER)

{EFEE AVJOENI-FIL
CASEHS 108-20-3
KSES HBELEEFATIRIRE 9 46
PE— 200652 20185 20195
- (ER 184 %) (ERR30ERE) (BHTEE)
SMs% (BO) X534+ X534+ X535t
s (BR) X534+ X534+ X535t
S (RA @ H2R) PaEPOE N DFEIERSS par SPOE
SMSH (RA : &) X534+ X534+ DEETERL
SEE (RA : WEE, S8 HATERL SFTERL HATERL
REREME/ RIBiE X533 X533 X534+
BRICX I 2 ERE BG4/ BRRIEI4 X532A-2B X432A-2B X534+
GHS%y4a MRIRESRAEE SEETER SETER SEETER
BRI RRMEE DEETERL DETERN X534+
LIEHRRRZE RIR DEETERL DETERN DEETERL
RO DEETERL DETERN DEETERL
G X532 X532 DEETERL
X532 (PR X532 (PR —
HERNEREY (SERE) ) L EH3 (| ) &3 (am | = IO
BRI RREMER) BRI RREMER) =
Xo4 (BO-k
HEENESRSE (RERE) SDEETERV DFETERL A)  DEETERL
(#R%)
RANVEE] DEETERL DETERN DEETERL
TLV-TWA (250 ppm (1,040 mg/m°) (1979)
@ ACGIH 3
} TLV-STEL |310 ppm (1,300 mg/m?) (1979)
- EXEm | HoeE |-
e %S BAHEERE|-
Hi2E (S <EERR . DEC MAK 200 ppm (850 mg/m?>) (2000)
BoOEE Peak lim [ (2) (2000)
TWA 500 ppm (2,100 mg/m?)
N @ OSHA STEL =
(®~QFE%E) 5 NIOSH TWA 500 ppm (2,100 mg/m°)
STEL -
TWA 250 ppm (,1060 mg/m?)
UK WEL
© STEL 310 ppm (1,310 mg/m>)
TWA -
EU IOEL
9 STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEBEFMS 64 (5) 253-285 (2022) FBREZOEIL (20224F)
(@ List of MAK and BAT Values 2022
_ https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
E%Eﬁ %*(DLIX The MAK-Collection for Occupational Health and Safety
- https://onlinelibrarv. wilev.com/doi/book/10.1002/3527600418
i(k—ﬁﬁ L\E{L\\E"J @ OSHA Occupational Chemical Database
#&E@%"G)Dtl_ https://www.osha.gov/chemicaldata/569
Szmko)uz t\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

BHPIRS®ERMER  2023/8/21

ME%& HOKEFES CASRN | 108-24-7
FHHRAEOES mAE mE:]
NEEEEEZEE 0.2 (B47 : ppm )
mEEEE) | PP
= TR REE R (BT ) OIRHHE
1) 13-week inhalation toxicity study in rats with cover letter
IRHLGHSCE dated 09/19/96. NITS/OTS 0556144-1, EPA/OTS Doc ID
89960000214.
AED
Ba SD Swib(lfhf, & 15 IL/RF)ZAWVT. 0. 1. 5. 20 ppm ODEEKEE
iz 6 B5fEl/H. 5 B/E. 13 BERIRAFKEULER. 20 ppm THIRK
UKBE(SE, 8. [E. f)RIFERCARERDNRSNZ. 5 ppm X
L0ET. AEZL. 8. iR, [UED_ LR AMEEZHSBPIRY
REOHAEMRFEEMEMRIEZNCESNY, R ERICREFRSN
A BHolz. B&. 13 BEREFKERIC 13 BEEOIFIEIMZRITRF T

FBERMBERICEIELL. 1) .

PLEED, BM)EBRDIERNS. TRUEZSOEPIXIEFT RZEEFREE
EUT. NOAEL %z 1ppm EHHRL. MNMEEGZEFZEELZ 0.2 ppm Z
NERIEEEREBELVTURRT S, b, BFRIEEEEEIIRILE RS
SR RSNV ENSIREZURL,

BOHE | TOEH

OLE1—XERRECHIBF — s D2 RIGEFHN ., RURNERRRECH
WTAIRICERD, #!I\EE'IEE'”"@*ﬁuj‘kBﬂbTLbﬂd)Yﬁknﬂab‘M\g
THB

OLE1—XEARCHITDF —am X DEEES A - R ERFEZENR D,
SEIOI> RRA> MNEEICERU CEMDOXBFAENNE T DI

CIZ0AH
( )

ZOAMBOIAX> b
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Bl

wEEHA WHHAER)

. |eFEmEE K
2. |CASES 108-24-7
3. |SEE BBEZSEEEMTORIRE 9 552
P— 20065 E 201858 201948
- (ER 184 E) (ERR30EE) (BHTEE)
s (BO) X534 X34 X534
s (BR) X535 X535 X534+
ST (RA : HR) ParPOE N DFEERSS par SPOE
S (RA : &) X533 X533 X533
2SS (RA : WEE, S8 HATERL SFETERL HATERL
REREME/ RIEiE X531A-1C X431A-1C X531
. GHSH% BR(CHT 9 2EBREMSIE,/ BRRIRIE X531 X431 X531
’ IR ER R 1 DEETERL DETERN DEETERL
BRI DEETERL DETERN DEETERL
AIERRERIR X534+ X534+ X535t
FEh A DEETERL DETERN DEETERL
G DEETERV DETERN DEETERV
. o ) — X531 (Res) (X | X991 (FReEs) (X
eSS [O]F2FE EdIVER
RIS (HEIRE) 53 (EER) | 93 (wmwem) | oL (RE)
HEENERSE (RERE) X531 (VFO528) X931 (PFIREE) X531 (VFFI52ER)
BANVEEHE DEETERL DEATERV DEETERL
TLV-TWA |1 ppm (4.2 mg/m°) (2011)
® ACGIH
_ TLV-STEL |3 ppm (13 mg/m°) (2011)
- EER fraeg |-
. GEE s BASFEEE 5 ppm (21 mg/m?) (1990)
HZE (I EEPR R - - MAK 0.1 ppm (0.42 mg/m°) (2017)
ElOg=F 3 Peak lim [T (2) (2017)
TWA 5 ppm (20 mg/m?>)
SHA
o~0iEE) — S —
( =3) ® NIOSH YA . .
STEL C 5 ppm (20 mg/m?)
3
® UK WEL TWA 0.5 ppm (2.5 mg/am )
STEL 2 ppm (10 mg/m~)
TWA -
EU IOEL
v v Io STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
2 FEEBEFMEE 64 (5) 253-285 (2022) FBFEEZOENIES (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/Iss2/Doc002/mbwl_2022_eng.pdf
@ggﬁy%“wuy The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= VAN
ﬁ(LﬁHutLﬁ‘H’J @ OSHA Occupational Chemical Database
ﬁ%rﬁ%@btl— https://www.osha.gov/chemicaldata/569
Krﬁk@l}x |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html
® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf
@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

FIR=ZHEEAE : 2023/7/31

MEH KN LA B CASRN | 108-31-6
FHHRAEOES mAE mE:=
NERTEEEAEME :© 0.08  (BAI:mg/m’ )
mEREED | s ma/
= TR REE R (BT ) OIRHHE
1) Short RD, Johannsen FR, Ulrich CE. A 6-month multispecies
IRHLGHSCE inhalation study with maleic anhydride. Fundam Appl
Toxicol. 1988 Apr;10(3):517-524.
E30)
»E CD Syl & 15 I5/B¥). Engle /\AZ5— (Ui & 15 IT/BE).
PHT YV, & 3 IT/8%)(CHKY LA >85% 0. 0.27. 0.81. 2.4 ppm
(0. 1.1, 3.3.9.8 mg/m’>)DEET 6 AR (685//H. 58/8)
IRABREEU, 0.27 ppm T 3 FEIANTELIRICRIEMENROSNT, Fe.
Ik SERYE LREERURESRASN. 0.27 ppm (CHBIFDPT R (EHRIZME

BzrELTWS1) o

PAEICED, BWpsRER(CHIT B ERERIR(CH I 2 RIBWERZEEREELL
fz LOAEC % 0.27 ppm (1.1 mg/m?3) ¢UT. RERFEBEEZELL
0.08mg/m’ Z/\BSRIEEEEELL TIRET . Bd. EISMIEERE%
BICOVTIE. XN AT THAENSERELRVCEZIRER T D,

BOHE | TOEH

OLE1—XERRECHI D+ — X DERIGEFN . RURNERRECH
WTAIRICERD, #!I\EE'IEE'”"@*ﬁuj‘kBﬂbTLbﬂd)Yﬁknﬂab‘M\g
THB

OLE1—XEARCHITDF —am X DEEES A - R ERFEZENR D,
SEIOI> RRA> MNEEICERU CEMDOXBFAENNE T DI

CIZ0AH
( )

ZOAMBOIAX> b

I TICREEINZH BB (COVTE. REREEELDHEVRAEE THoT
tImERIFEESI SR RN G IRICERI IV ENDS.
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Bl

wEEHA WHHAER)

EFMER KN LA
CASEHS 108-31-6
HESES S SR TRRIREE 9 554
TES
E=HES ZOQGEF;— 20}3fﬁf§
(CER185FE) (CERR255)
SMsE (BO) X534 X534
s (BR) X533 X545t
SHs% (RA @ H2R) paEPOE N parSPOE
SMSH (RA : &) X531 PaE PO
S (RA : HEE. SZK) DEETERL DETERN
REEEE,/ RIpiE X531A-1C X551
" BRICXT I 2ERE BG4/ BRRIEI4 X531 X551
GHS7R FIRE I =51 =51
BRI RRMEE X531 X531
IR RIR X534+ DETERN
RO X534+ DETERN
ET-E=c X534+ X545t
e e : - X531 (MEIREs, SHMb | X991 (MEIRER. SHAb
FIEAER == RE
PERMREBIE (HERE) &) X2 (5 &, BT
X431 (0PRSS, MR e o
HERNRSSE (RERD) ) w2 (. |0 (TR R
AL R e -
BANVEEHE DEETERL DEATERV
TLV-TWA [0.01 mg/m? (0.0025 ppm)(IFV) (2014)
o AL TLV-STEL |-
® EEEETE #FSRE 0.1 ppm (0.4 mg/m?) (2015)
g2 BRAHFERE 0.2 ppm (0.8 mg/m3) (2015)
R (J<EBRRFT 5 OFG MAK 0.02 ppm (0.081 mg/m’) (2017)
EIDY Sk Peak lim | I (1) (2017)
@ — TWA 0.25 ppm (1 mg/m?>)
STEL -
(@~DEEE) 5 nosn  TWA 0.25 ppm (1 mg/m°)
STEL -
TWA 1 mg/m’
K WEL
9 v STEL 3 mg/m’
TWA -
EU IOEL
v v 10 STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
2 FEEBEFMEE 64 (5) 253-285 (2022) HFBFEEZOENIES (2022F%)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
EEOYTEE The MAK-Collection for Occupational Health and Safety
%?umﬁ(%?”y https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
ﬁ(LﬁE‘_utLjH’\J @ OSHA Occupational Chemical Database
V&F’ﬁ%@btl— https://www.osha.gov/chemicaldata/569
SHADUZ b (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

BHRIRSEMER @ 2023/6/28

ME%

m-JI-L>I73> | CASRN | 108-45-2

FHREOES

mAE L=

IREEREED

=

NISHREEEME . 0.1 (BfZ: mg/m?3)

EMREREEE . (BT ) OXFHE

HRHLER

AED

1)Hofer, H., Hruby, R.: Ninety-day oral toxicity of m-
phenylenediamine in rats. E.I. Dupon De Nemores & Co.,
U.S.EPA/OPTS Public Files: Fiche No. 0TS0528877, Doc. No.
AR027-029.

2) Orlov, N.S: Allergic cystitis of chemical etiology. Urol. I Nefrol.,
1974, 4, 33-6. cited in IARC monographs on the evaluation of
the carcinogenic risk of chemicals to man. Some aromatic
amines and related nitro compounds — Hair dyes, coloring
agents and miscellaneous industrial chemicals (Vol. 16).
International Agency for Research on Cancer: 111-124 (1978)

Ba

A b

SD Swbh (MR 20 L) (Cm-J1ZL>S7KE%k=Z0. 2. 6. 18
mg/kg bw/day OFET 13 BRIRERORSULFER. 18 mg/kg
bw/day #¥T. L bICHHROIEX EENERMENEATHAEORGRHESE
EosEN. tTBHESE0ERMENNH#SNIZ. NOAEL (£ 6 mg/kg
bw/day &HIrEN 1),

M-JIZL>S7INC 5~10 F(FEELIE 30~50 mDFHEE 112 A (B
4 68 A M 44 N) 35,15 N (13.4%) HHERREEZ%Z5FZ. 9 A

(8%) W7PULIT>DRIZYvFT AN LI (IBE MR\ Tz, /FEEED
FREAICOFEEERODIEIAHS .. FREIC 0.3~40 pg/100 mL® m-J1=L>
STz B U, o, BIIRRECTREMAGROZAENIER. IFEEERDIE
ENERHSNIE 2),

BUE&D, $M)EERDFEERNS NOAEL ' 6mg/kg/day EEZX5N. ANEE
FEERZEBUEL 0.1 mg/m’ #/\BRTEEEEMEL THRET 3.

BOHE | TOEH

OLE1—XERRECHIBF — X DERIGEFRN, BURNRRRZZICH
WTKIRICERD, ESMEFOR (CBRUTEMOXREGREN LR
TH3rD

OLE1—XHARCHITDF—am X DEEES A - R ERFEZENR D,
SEIOIY RRA> NEEICERU CEMOXEFRAEN N E T DI

CIZ0AH
( )

ZOMDOIX
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Bl

wEEHA WHHAER)

{EFEE m-JIZL>27=>
CASEHS 108-45-2
BEEE BBESEEETORIRE 9 472
P— 20065 E 200958 201948
- (CER185FE) (CERR214FE) (BHTEE)
SMs% (BO) X533 X533 X533
SMEE (BR) X534 X734 X534
S (RA @ H2R) PaEPOE N DFEIERSS par SPOE
SMSH (RA : &) DEETERL DETERN paEPOE N
S (RA : HEE. SZK) DEETERL DETERN PaEsPOE N
REREME/ RIBiE X532 X534+ X535+
BRICX I 2 ERE BG4/ BRRIEI4 X532A-2B X532 X532B
GHS%3 % R ERREAE I SFTERL FEETERL SFTERL
R SRR X731 X1 X31A
LIEHRRRZE RIR X532 X732 X534+
RO X534+ X534+ DEETERL
G X532 X532 DEETERL
e . 5 = X532 (PAREER, | X1 (PRERER, | X1 (PIRERR,
FEISH = RE - o
PERMREBIE (HERE) ) %) IREED)
4
H@'Zﬁ;}%@(*;f;*f‘ | o e | o a2
HEENESRSE (RERE) VP BV M RS BEBY) . (2 (DL ESEEL ABRN.
752 (DMER. MR X452 () )
. IFIRER) ’ et
BANVEEHE DEETERL DEATERV DEETERL
TLV-TWA [0.1 mg/m3 (1996)
o AL TLV-STEL |-
® EEER HFEEE  |0.1 mg/m3 (1999)
) EFE  BAHETRE|-
Hﬁ&%(i(ﬂgﬂﬁﬁ MAK _
® DFG
(EIOZ=E:::S Peak lim |-
@ OSHA ;%AL
(@N®(¢§%) TWA -
® NIOSH
STEL -
TWA -
K WEL
O v STEL -
TWA -
EU IOEL
v v Io STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
2 FEEBEFMEE 64 (5) 253-285 (2022) FBFEEZOENIES (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
E%Eﬁ %"(DJ_IX The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
AN
%(;%L\RL\E’J @ OSHA Occupational Chemical Database
#&Eﬁ%‘—d)l/t]_— https://www.osha.gov/chemicaldata/569
;‘Zﬁkwuz [\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

HRZRESFMEE @ 2023/10/20

ME& n-R>49> CASRN | 109-66-0
HREOES mrE mE=

BERE | \EEEE%EE 1,000 (BEfI:ppm )

BOIRE | JERRIEEEEE (BHAT] - ) CKFH1E

1) R McKee, E Frank, J Heath, D Owen, R Przygoda, G Trimmer, F
Whitman: Toxicology of n-pentane (CAS no. 109-66-0). ] Appl
Toxicol. 1998 Nov-Dec;18(6):431-42.

B pre 2) Stadler JC, O'Neill AJ, Elliott GS, Kennedy GL Jr. Repeated exposure

o inhalation study of pentane in rats. Drug Chem Toxicol. 2001

= May;24(2):75-86.

3) HE Swann Jr, B K Kwon, G K Hogan, W M Snellings: Acute inhalation
toxicology of volatile hydrocarbons. Am Ind Hyg Assoc J. 1974
Sep;35(9):511-8.

It SD Sw &2 10 IT(C n-X>%> 5,000, 10,000, 20,000mg/m>% 6 B

NED B,/ 3.58 /8T 13 BRRAEKEU R, SEOEREEINNSER L
BE TESNEHHERERICZbIAC. FREERAE. MRFNFE. BEZNFRECH

WTIEEICEEURFZE I HP NN 1),

TSy h&E¥ 10 IT(C n-R>%> 0. 1,000. 3,000, 10,000 ppm % 6 BFRE/H. 5
H/iE., 2 BRRASLEURFESR. 3,000 ppm L ETIENLSILARTIEED
EENRBN. INBREER T 2 BRUNICEIEUR. Fiz. EOEKERETHMD
Xk RARRIEFNZ L RHERZ I RSN2hor 2) .

Swiss YUR &Bf 4 LI n-R_>%>% 1,000, 2,000. 4,000. 8,000, 16,000,
32,000. 64,000 Ffz(% 128,000 ppm EEEIRA (FEELFEER. 32,000 ppm KU
L DEFEERFT. (FKERHDNIEHEHRTRIBIC LD EBNN2AEHSEE] (CHHN. [O]
BRI FEEOMBMERNREANE3) .

U EDcELD, BpEtEROEE O] KU 214 (I EE R FE R LORIBES LU RREME
FA%ERREZZL Uz NOAEL % 20,000mg/m?® (6,687ppm) LHIHFL. FHEE(G
HEZEZFBEURL 1,000ppm Z/\EIEEEEEEVUTIRET S,
OLE1—-X#ECHII DT — X D2 RIGEEN, BIURMERIZE LBV TKIEIC

FER0, EEMEEORTIIRU CENMOXABENLETH B

%0)% ZOIER | OLE1—SERREICHIFRFT X DIEES F)A ZNRRZENERD, SEDI>
= RINA > MR TE(CBRU CEINDO S BAABE NN E THhdizsd
Ozofs ( )
-ACGIH T(& n-_>%>(CASRN: 109-66-0). 1YR>H>(CASRN: 78-78-4=2-
TOMMDIXT b AFIVTHY) FARA> (CASRN: CASRN: 109-66-0)%REU documentation

TEHMmL TS (TWA1,000ppm)
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Bl

HREEHRN FHERE)

{EFEL n-R>H5>
CASEH=S 109-66-0
BEE= BEREEEMATORIRE 9 543
2006%E 20145FE
EMHIE
REIAE (FR18ER) (TH26EE)
=2HsE (BO) X534+ X534+
=2HSEE (BR) SEETERL X534+
=2HsEE (RA : AR) DI &R PAESPUE )
=2HEE (RA &R X534t X534+
SESHE (RA : $EE, ZZHN) SFETERL SIFETERL
KRISEEE/ Rigit X534t X534+
GHS% %8 BRICHT 9 BB MBS/ BRI 4528 4328
0K 28 REAEIE DEATER DFETERL
B SR EIE X534+ X534+
LB R X534+ DEATER
FEHAME DFATER DFETERL
HhESE X534t DFETERL
. 5 = X533 (REMEA. R (X923 (RUERIBIE.
SH D = REE
HERNESESE (HERE) SERE) FREMERD)
HERNESESE (RIERE) X534t DERATER
BANVEE X731 X1
TLV-TWA |1,000 ppm (2,950 mg/m3) (2014)
@ ACGII__' TLV-STEL |-
" X" FS=E 300 ppm (880 mg/m°) (1987)
e 4¥S BATSRE|-
Hi2E (SRR 5 - MAK 1,000 ppm (3,000 mg/m°) (1958)
MY =F::: Peak lim [ 1(2) (1958)
3
® OSHA g_\ll_VEAL _1,000 ppm (2,950 mg/m~)
(®~QDEFEE) 5 nosh | TWA 120 ppm (350 mg/m°)
STEL C 610 ppm (1,800 mg/m>) (15 min)
TWA 600 ppm (1,800 mg/m°)
® UK WEL STEL —
3
@ EU TOEL TWA 1,000 ppm (3,000 mg/m?) (2006)
STEL -
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
@ FEEFHEFMES 64 (5) 253-285 (2022) FBEEZDENIES (2022F%)
® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
}?%Eﬁ %(Dl.ly The MAK-Collection for Occupational Health and Safety
— | bttps://onlinelibrarv.wilev.com/doi/book/10.1002/3527600418
$(€-}Eﬁ ('\E-ILA\E,\J @ OSHA Occupational Chemical Database
*%%Ba%@l/tl_ https://www.osha.gov/chemicaldata/569
Siﬁeﬁ(DUZ I\ ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(ZEU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

HIxR=ZHEFEHE : 2023/9/19

ME%

AFS=) CASRN | 109-87-5

FHHREOES

m Az WE:3

AED
Ba

2 E
fBORE

J\IEEEE®EE @ 1,000 (BfI: ppm )

FEREIRERAEE (BT ) OXHE

AR # 5 X

1) Weaver FL Jr, Hough AR, Highman B, Fairhall LT. The toxicity of
methylal. Br J Ind Med. 1951 Oct;8(4):279-83.

2) Hofmann T (Pharma Development Corporate Toxicology Hoechst
Aktiengesellschaft, Frankfurt am Main, DE). 1994. Subchronic (13-
week) inhalation toxicity study of methylal in rats with cover letter
dated 12/01/94. Dallas (TX): Hoechst Celanese Corporation. 495 p.
Report No. 94.0647. Available from: NTIS, Springfield, VA, USA.

X b

White Swiss ¥YUX (l##EAER) 50 It(C 11,300 ppm (35.1 mg /L)DXFS
— )z 7 85/ 8. 22 BREIC 15 BEIIRA FEUFER. MIBEFHC LU TRE., 7R
BREL. AIMEkER. ATV OEVRE(CERRERERSNABN N, BELRFIHERR
BMERNRAN. 3-4 B ER(CIHRFAEBESN RSN, £, White
Swiss YU (IfHEARBA) 20 PTIC 13,500 ppm (42 mg/L)DAFS—)L% 7 BERS
/H. 17 BRI 13 EIRAFEEUFER . RIBIILDIEZE(CRD FREMERITZEC
TOEHENECROIEL) »

ItfngE Wistar 5wh(10 IL/2%)(C 0. 400. 2,000. 10,000ppm (SEHHE : 0.
377.1,908. 9,652 ppm) DXFF—)L% 6 Bxfil/H. 5 B/E. 13 BEEEER(EL
FTEUIAER. 9,652 ppm BT} FHEKLATCEFREBOE T FESOEMNR
SNIH, R FHEE. RIBEMFNELERESNBIOR2) .

Bl EOFERNS. EIEREROFERLOFERFALCERIEEDET . FESDIEN
ZRRFRELU LOEL (/N2 &=) % 9,652 ppm EHIBIL . THERMREE
Z#ZEUI 1,000 ppm Z/\BFEEEEEELL TRREITD.

EDi5

TR

OLE1—XERREICHFBF —smX OB RICEFRN . EURNEREZECHNTK
TBICERD, H#ES IEE%W@J(LB”b'CL}JDODSIﬁkuﬂED‘M\E'Cﬁéh&)
OLE1—XEREICHEIT2F — X DEKES FUA - RN RREZENERD, SE
DI RIRA > MRTEICERU GENMDOX BRREN M E THSI8H

CIZ0AH
( )

ZOMDOIX
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Bl

HREEHRN FHERE)

{EFEL XF7-)b
CASEH=S 109-87-5
BSEe HHEDEEFATIRIEE 9 563
B=HES ZOQGEETE_ 20‘14fﬁf§
(CER 185 ) (CERX265FE)
SMSEE (BO) X545t DEETERV
SMSEE (BR) X545t DEETERV
S2MBE (RA : HR) EEPOE N EEPOE D
SMESEE (RA @ &R) X545t X535+
S (RA : MEE, ZXN) FTERL FATER
KRIEREEY / RIBE X552 X532
GHS% %8 BR(CXT I B EEE IR/ BRI X552 X532
IR R R EIE FTERL FATER
RIS FTERL FATER
LBl RIR S FATERL FATER
FEN A DEETERL DEETERV
HIESY DEETERL DEETERV
. - X553 (REBMER. ] |XD3  (KUERIBIE.
FERNEESS TR
it SRR FREAEFD)
HERNESE ST (RIERE) FATERL FATER
RANEEN FTERL FATER
TLV-TWA [1,000 ppm (3,110 mg/m°) (1987)
@ ACGII__i TLV-STEL |-
- EER HEEE |-
e b¥s BATORE|-
FZE(I<EERR 5 . MAK 500 ppm (1,600 mg/m°) (2018)
MY =F::: Peak lim [ T(2) (2018)
3
@ OSHA TWA 1,000 ppm (3,110 mg/m?)
STEL -
(@D~DFES%E) 5 NIOSH TWA 1,000 ppm (3,110 mg/m°)
STEL -
3
® UK WEL TWA 1,000 ppm (3,160 n;g/m )
STEL 1,250 (3,950 mg/m~)
TWA -
EU IOEL
2 u10 STEL -
® AcGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q FEFBEFHMET 64 (5) 253-285 (2022) FBREZFOBE (20224F)
® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
}?%Eﬁj{%@ﬂy The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= AN~
ﬁ(Lﬁﬁmr‘L"Eq @ OSHA Occupational Chemical Database
%Bﬁ%@l/tl— https://www.osha.gov/chemicaldata/569
Yﬁk@l}x t\ ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(ZEU 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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HRRSEMER . 2023/7/31

=E2

SIFIVP= CASRN 109-89-7

\/

FHHREOES

m Az E:2

R
fBOiRR

NEEEEEREEE 5 (BfI: ppm)

EREREREAEE 15 (B{I: ppm) OXHHE

R HL 5
.

1) Lundqgvist GR, Yamagiwa M, Pedersen OF, Nielsen GD. Inhalation of
diethylamine--acute nasal effects and subjective response. Am Ind Hyg Assoc
J. 1992 Mar;53(3):181-185.

2) National Toxicology Program. Toxicology and carcinogenesis studies of
diethylamine (CAS No. 109-89-7) in F344/N rats and B6C3F1 mice (inhalation
studies). Natl Toxicol Program Tech Rep Ser. 2011 Oct;(566):1-174.
https://ntp.niehs.nih.gov/sites/default/files/ntp/htdocs/It_rpts/tr566.pdf

0P 5 S W A

IAb

24~54 iImoeh (414, B%64) T.0~12 ppm (F#3 10 ppm) T 60 73
RIECEICKDIRPLEADREEENHSNTE 1), 25 ppm T 15 SEIDEECEIDREEF,
PRRIS(EERDBNDE 1)

ItfhgE F344 Swh&8F 50 ILICSTIFIPZ>% 0. 31, 62.5, 125 ppm T 6 Kffal/H. 5
H/iE., 105 BERIRAFES AR, OIRTOEFKEEF ChMiEOY/O0I7—-18H.
125 ppm E¥CRIORIEDIEN. AEIEINEDIKIE. BROIBE. KIE &R B2k -{b4E
ZEVFIRSLVIRE _LEROZ(L. 2T OIESE. MHHRZOBAZARZFZHIE 2).

Ittt B6C3F1 ¥IRZEE50L(C 0. 16, 31, 62.5 ppm TIIKESBHER. 62.5 ppm
E¥CERDIEE L ESUBBLUATTIY M EFRRZE(LZFRHIE 2).

Bl E&ED., IKBRERIEIECLZTFIRINDFEEZIRFRZEZL Uz LOAEL % 31ppm
CHIBRL ., RHERGEEZZRBULS ppm Z2/\IFEIEEEEBLLU T, FaREE0—8MY
OREEEDUR Y% E/IME T BTe8. 15ppm ZIEIFEREEEELU TRET 3.

ZOHEER

o> 81 S W

OVE1-XBE(CHEI 2+ —mXOERIGEFN. BURHBRIZECSVTKAIRICER
D, ESHEFORF (CRU CEMOXBERENNE TH B

OLE1-XERICHIIDF—mXOEES FUA - ENEREZENERD, SEOI> PR
> NREICERUCENMOX BRENME THID

CZ0AH
( )

ZOAMBOIAX> b
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Bl

RESHRA FERER)
{EFEE SIFINTPZ
CASEHS 109-89-7
BESE=E BEREEETANRS 9 221
= 2006%E 20145E
=H4IE ) .
REIAS (TH1BER) (TH26EE)
SMsEE (O) X533 X533
SMsEE (BR) X533 X533
SMsEE (RA : H2R) TIEEXTERIS ParSPOE N
s (RA  &R) X534 X534
SIS (RA : #E. ZXN) DEETERL |TERV
KRIEBEEM/ RIBE X531 X531
GHS%#a BRI I 2 EEE MBS/ BRRIRE X1 X551
IR 2R R 14 DEETERL DEATERV
BRI SDEETERL DEETERL
AIEHRZEER T X545+ DEATERV
FEN A X545+ DEATERN
AoESE DEETERL |TERV
HERNRRSY (HERE) P2 T BRE | w1 s
HERNRSSY (RERD) B G
BANEEHE DEETERL |TERV
TLV-TWA |5 ppm (15 mg/m3) (2013)
@ e TLV-STEL |15 ppm (45 mg/m3) (2013)
® EER HFESEE |10 ppm (30 mg/m3) (1989)
£FE  BAHERE|-
FZE(I<EERR 5 DFG MAK 2 ppm (6.1 mg/m3) (2015)
{BEOBHE Peak lim | I(2) (2015)
@ OSHA TWA 25 ppm (75 mg/m3)
STEL -
(@~@DIE5%E) ® NIOSH TWA 10 ppm (30 mg/m3)
STEL 25 ppm (75 mg/m3)
TWA 5 ppm (15 mg/m3)
K WEL
9 v STEL 10 ppm (30 mg/m3)
TWA 5 ppm (15 mg/m3) (2006)
EU IOEL
v v Io STEL 10 ppm (30 mg/m3) (2006)
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
2 FEEBEFMEE 64 (5) 253-285 (2022) FFEEZOENIES (2022FE)
(@ List of MAK and BAT Values 2022
B https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
Jﬁi%ﬁﬁj}'{%@”ﬂ The MAK-Collection for Occupational Health and Safety
- https://aonlinelibrarv wilev.com/doi/book/10.1002/3527600418
E(Lﬁﬁ L/\TC/LA\E’J @ OSHA Occupational Chemical Database
ﬁ%gﬂ o)l/t_-,__ https://www.osha.gov/chemicaldata/569
(® CDC - NIOSH Pocket Guide to Chemical Hazards:
SZRHRDYR b

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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HMIxRE&HEMEH . 2023/9/19

ME%

S5-XF)-2-"FH > CASRN 110-12-3

FHHREOES

m Az =3

FEO
Ba

REEEE
)}/

NIFEREEEREE : 10 (BfZ : ppm )

FERSEIRERAEE (BT - ) OXHHE

RHLER

1) Katz GV, Renner ER Jr, Terhaar CJ. Subchronic inhalation

toxicity of methyl isoamyl ketone in rats. Fundam Appl Toxicol.
1986 Apr;6(3):498-505.

X b

Sprague-Dawley ISy h5EF 15 ILIC, 5-XF)-2-AFH5 > 0,
200. 1,000. 2,000ppm % 6 BFfEI/H. 5 BRE/ET 96 HRE (&5t 69
m) RARKESEECS, 1,000ppm MU EDOHSYNCEIHES. BiEniE
yE=. BliEMieEHeE(. FEES. FiEOEESE0EIN. BLU
FHIBDERE DRE R EE=/\BRDIRFENHSN. MESY N CTERROEX E=. FFiE
B2, BLUEOEMEZEDOEINHSNE 1), 2. 2,000ppm DSy
NCHFHEAHRR O EE DREX R UEE DIEFENHS5N. iS5y S TEREOMAD
BIFEE LB LURTEMRR O EEDREANHSNE 1) .

BLELD., EMDEFBROFERNS BB SRUATEOAE E=IEINZERREZEEL
Tz NOAEL % 200ppm EHIMTL . ANMERZRENEZEFEUZ 10ppm %\
BEEEEELUTRETS. £t BIMEEEEMECEAUTE. IREAT
(FIBERNPESN TUVBI28., SREIFRIXDEZIRET D,

= NOR)

ZOHEEH

OLE1—XEREICHF 2 F—sm X DERICEMRN, BIUREIERSZECH
TAIRICERD, BEMEZ0RFFRU CEMOXHGRAENMNETHD
/)

OLE1—XBREICHITDF—mX DTS FUA - ZNERRFENELD, 5
EIDI> RRA> MEEICERU CEMDONX FRFAENNE T B

CIZ0AH
( )

ZOAMBOIA> b
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Bl

HREEHRN FHERE)

{EZMER 5-AF)-2-"FH5 >
CASEH=S 110-12-3
BEES BBREGEETIRIRE 9 591
B=HES 2096£Ef§ 20}4fﬁf§
(CER 185 ) (CERX265FE)
SESEE (BO) X555 X534+
SMBE (BR) X545t X535+
SMBME (RA : HR) EEPOE N EEPOE Y
SMESEE (RA @ &R) X554 X534
S (RA : MEE, ZXN) DFETERL DEETERV
KSR EMY / RIBE FATERL FATER
GHS%3%a ARICH 92 ERERIBE 1/ BRRIBL4E X432B X52B
IR R R EIE FATERL FTER
RIS DEETERL DEETERV
LBl RIR S FATERL FATER
FEN A FTERL FATER
BTk HTERN FTERL
. - X533 (KUERIBE.
FERNEESES TR
HERNIESS ST (HEIRE) X533 (FREMEFR) FREMER)
e o A X552 (PIRFHER,
2 ;% 3 = %—— BEX
HERNESE ST (RIERE) X532 (BhE) )
RANVEEN X552 FATER
TLV-TWA [20 ppm( 93 mg/m?) (2013)
® ACES TLV-STEL |50 ppm (233 mg/m° ) (2013)
- EER HEEE |-
e b¥s BATORE|-
FZE(ICEERR s - MAK 10 ppm (47 mg/m>) (2001)
ElY=F::: Peak lim | I(2) (2001)
TWA 100 ppm(475 mg/m>)
SHA
® 0 STEL -
(@D~DFEZ%E) 5 NIOSH TWA 50 ppm (240 mg/m°)
STEL -
TWA 20 ppm (95 mg/m?)
UK WEL
© STEL 100 ppm (475 mg/m°)
TWA 20 ppm (95 mg/m?) (2000)
EU IOEL
2 u10 STEL -
® AcGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q FEFBFEFHMET 64 (5) 253-285 (2022) FBREZFOBE (20224F)
® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
@%Eﬁj{%@”y The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= AN~
ﬁ(Lﬁﬁmr‘L"Eq @ OSHA Occupational Chemical Database
%EE]%OJI/E_‘L— https://www.osha.gov/chemicaldata/569
Yﬁk@l}x t\ ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(ZEU 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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BPIRSERMER  2023/11/24

ME%

IFLIJVI-INEIAFINI-FITET—h CASRN | 110-49-6

FHHREOES

m Az =3

FEO
Ba

RmERE
fBORE

NEEEEEREE @ 1 (BT : ppm )

EREIREEAEE (BT ) OXFHME

IR PR
.

1) Shih TS, Hsieh AT, Chen YH, Liao GD, Chen CY, Chou JS, Liou SH.
Follow up study of haematological effects in workers exposed to 2-
methoxyethanol. Occup Environ Med. 2003 Feb;60(2):130-5.

2) Hanley TR Jr, Yano BL, Nitschke KD, John JA. Comparison of the
teratogenic potential of inhaled ethylene glycol monomethyl ether
in rats, mice, and rabbits. Toxicol Appl Pharmacol. 1984 Sep
30;75(3):409-22.

3) EHFEN. PILRE. NSFET. AMAL#, ZEFE. ILBW : ITFL>
JUI-NEITVINFINI-FIFECLBINIAEERDOENE, FEFEES 21: 29-35

(1979) .

X b

IFLHVI-NEIAFIVI-TI (EGME) (CFEEL TV EIE 29 &2LIE
(FEFHEE 90 BICLZEFHABNEMEIN. EGME OIFEIRIBEE (L 2. 4.
8 BEFHFTATIECLDAIFESN, #NEN 35.7, 2.65. 0.55 ppm THoleo —
7. FEFEFBEF 2 BOFET 0.19 ppm Tholz. 35.7 ppm (FEDOE 4
FEECHVT ATITOECREDEUEN, MERRELDEBR(EN o, iz, ¥
FETH? 2 BSTOEKERE (35.7 ppm) OBMOSEE (42%) (. X8
Bf (3%) LhHBEERICENO. 4 B, 8 BOAIETE. MRIEBOERSIESE
([CERDIZ 1),

JHF. Sybh YUR (BNENIEIRT) B8 24~32 0L (RHFAH) (CIFL
SHVA-IVEIAFII-FIL (EGME) % 0. 3. 10, 50 ppm (TH9F. Svh) .
0. 10. 50 ppm (XDUR)DEET 6 Kfél/H. EnEnitik 6~18 HE (VY
+) (R 6~15 BB (3vh. YUR) OFIREARCIRA(SKES G, HIRVY
F0 50 ppm [FEICHBWVT. — RSB HEOFTRIERHSNAN I, [BRENWIICETHZ
REDFRRN RSN, ITFIRSYMD 50 ppm [FLEICHWVT, ZO\REWIOEHER
EICBILBIEN RSN, IEIRY DA 50 ppm T. B BFEEER AN
FBHENTZ. WSNOFYIE 3. 10 ppm TEIBHFFREERHSN AN OR 2),

JCL-ICR fNDIA%EF 5 ILICARMPE(EGMEA)Z 0. 62.5. 125, 250. 500,
1,000. 2,000 mg/kg T 5 H/iE. 5 BEfEca$l#R O 50Uk, 500 mg/kg/
BHiES L ECHNT. YUABEREOENS LN EE(CERRRA N RSN,
HEREFERIRECLSE. 500 mg/kg/B TIIAEFEETFHIRE—SBOFEHE ()
#ERHBN. 1,000, 2,000 mg/kg/B T ABHEOIE T EAETFHREZEHE
&KL 3).

B EED, ERDFIR NS, BIZEEREZZEUZ NOAEL % 2.65 ppm EHIMT
U MEEFEEZEBUL\KHMEERE 1 ppm ZIEXRT 3.

EDi5

ZOHEH

OLE1—XEREICHEF 2 F—mX DERICERN BURMBREZZICEVTK
TRICERRD, \EHSEFORET CIRU CENMDX AR E THID

OLE1—XEREICHII B F—m X DIEES FIA - RN RREZENERD, SEIO
I RRA > METEICERU CEIMOX BRFAEN N E Tdr D

Ozofs ( )

ZOAMBOIAX> b

KB FIIKDEEEN, ITFLJVI-NE/AFIVI-FI (EGME) EBFREICR
3. BFERGREEEEZ[FHE TSRV EHIRTENCE. EGMEA O& 143 EGME
OBHEEFRBALTVNBZENS, SEIDFHIET(E EGME OXBAERWCEHIEUTZ,
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Bl

HREEHRN FHERE)

L MEE IFL V-V EIAFIVI-TIT7ET—h
CASE=S 110-49-6
BSES HHEDEEFATIRIEE 9 81
B=HES 20065E 20115 2014%E
(CERK18EE) (Epk23FE) (CER265FE)
SIS (BO) X535 X534+ X534+
=2HEE (BR) X534t X534+ X534+
=2HsEE (RA : AR) SHEXARI TEEXIRI DI &R
B (RA &R SFETERL X433 SFETERL
SIS (RA : R, XK SEETERL X534+ X534+
RERE%/ Rl SEETERL X534+ X534+
" BRICXT I 2 EERIBE 1/ BRRIELE X532B X532B X532B
GHSZ3%R PRI SECERL SECER SECERL
BB R SFEETERL SEETERL SFEETERL
LB RIR S X534t X534+ DFATER
FEHAE DEATER DFETERL DHFATER
HIESE X431B X531B X531A
X1  (HPARFER,
HERNIES ST (HEIRE) X533 (KUERIEE) X531 (EhE) MmRR. i) . X0
3 (REMER)
HERNTBEEY (RERE) moann |2 (e | ©01 IR
BxAAE HATEBL HHTERL HATEBL
TLV-TWA [0.1 ppm (0.5 mg/m>) (2006)
@ ACE:_I TLV-STEL |-
- EER #EBE 0.1 ppm (0.48 mg/m?) (2009)
et £ BATERE|-
FZE(I<EERR . DFG MAK 1 ppm (4.9 mg/m®) (2008)
EIDY =k Peak lim I (8) (2001)
TWA 25 ppm (120 mg/m®)
SHA
@ 0 STEL -
(@D~DFEZ%E) TWA 0.1 ppm (0.5 mg/m?)
® NIOSH
STEL -
TWA 1 ppm (5 mg/m?)
K WEL
© v STEL -
TWA 1 ppm (2009)
EU IOEL
@ u10 STEL -
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q FEFBFEFHMET 64 (5) 253-285 (2022) FBREZFOBSE (20224F)
® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
)ﬁ%ﬁﬁygd}lﬂ The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= AN~
ﬁ(Lﬁﬁur‘L"E’J @ OSHA Occupational Chemical Database
%Bﬁ%@l/tl— https://www.osha.gov/chemicaldata/569
Yﬁk@l}x t\ ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(ZEU 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 @ 2023/9/19

ME%

>Nty CASRN | 110-82-7

FHREOES

mAE L=

FEO
Ba

REEE
EDRZE

NEFEEEEEE 100 (B : ppm )

EREREE%EE (BT ) OXFHME

R BLERS
.

1) Treon JF, Crutchfield WE. Jr; Kitzmiller KV: The physiological
response of animals to cyclohexane methylcyclohexane, and certain
derivatives of these compounds. II. Inhalation. J. Ind. Hyg. Toxicol.
25:323-47 (1943)

2) Lammers JH, Emmen HH, Muijser H, Hoogendijk EM, McKee RH,
Owen DE, Kulig BM. Neurobehavioral effects of cyclohexane in rat and
human. Int J Toxicol. 2009 Nov-Dec;28(6):488-97.

3) Malley LA, Bamberger JR, Stadler JC, Elliott GS, Hansen JF, Chiu T,
Grabowski JS, Pavkov KL. Subchronic toxicity of cyclohexane in rats
and mice by inhalation exposure. Drug Chem Toxicol. 2000
Nov;23(4):513-37.

Y+ 4 IL(CSI0NFY> 786 ppm % 6 B/ H. 50 B RELEGRA FKEUREE
R, FEBCEEORIBE#MFNRZEARSNA, D8+ 4 [IT(C 434 ppm % 8
KR/ 8. 5 B/E. 26 BRERAFEUERTE, W LERsNBHo 1) .

Wistar w8 [IL/E¥)(C 400. 2,300. 8,000 ppm D>I0NFYH>% 8 BFfEl/
H. i#%: 3 BHBEELUEE. 8,000 ppm TIIHRITEIFNRB TEMBENR
BNz, 12 BOERBMMNS>T47(C 25 KU 250 ppm % 4 BFRE(ECEL. fiF1T
EFHNRBZULER. MEECBVT. EZERSNnRhorz2) &

It CD 2w h28¥ 65 DL AEZEF 67 IL(C 0. 500. 2,000, 7,000 ppm
0>HOnNF8>% 6/8. 5 BH/iE. 90 BREIFKEUFER. 2,000, 7,000 ppm B¥T
F—@MOITERE (BERBWIZIERRICOESE) HELHNE3) .

B EDFERED, EMDEREROFER LD —BMDITEIREZIRFRZE LU NOAEL
(& 500 ppm EHIEL . FEEFRZEFZZERUIZ 100ppm Z2/\REEEEE(EEL
TIREI 5,

EDi5

ZOHEH

OLE1—XEEICE I 2F -SRI OERIGEFRN. RURNRRFZECEVWTK
IRICERAD, ESHEEFORET (CIRU TENMDXEEAENM M E TH DD

OLE1-XBE(CHIIBF—mXDEES FUA RN RREENERD, SEIOD
I RN METEICERU CENOX RSB E Tdr BT

CIZ0AH
( )

ZOMOIX b
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Bl

HREEHRN FHERE)

{EFEL 2oONF5>
CASEH=S 110-82-7
BSES HHEDEEFATIRIEE 9 232
= 200652 20135
Eial N .
REIERR (TH18EE) (TS
SMSEE (BO) X545t X535+
SMSEE (BR) X545t X535+
S2MBE (RA : HR) EEPOE N EEPOE Y
SMESE (RA @ &R) X545t X535+
SIS (RA : DR XN DEETERL DEETERV
KRISREEMY /RIBE X552 X532
" s = a%i=l 1|33 -
GHS54 ARICH 92 ERERIBE 1/ BRRIBL4E X532A-2B X532
IR R R EIE FTERL FATER
RIS DFEATERL DEATERV
LB RIR S X545t DEATERV
FED A X545t FTER
LrESY X552 X534+
X572 (MEXR) X |XH2 (MER) (X
HERNESESE (HERE) 33 (KUBRIEE. /R | 93 (KUERIBIE. #R
FWER) EF)
HERNESESE (RIERE) X534t SEETERL
BANEEN X532 DFETERL
TLV-TWA [100 ppm (350 mg/m?) (2020)
® ACGII__' TLV-STEL |-
" EER #r52E 150 ppm (513.6 mg/m?) (1970)
e 4¥S BATORE|-
kSR (F<EEIR A 5 - MAK 200 ppm (700 mg/m?>) (1996)
(EIDL=E: Peak lim [T (1) (1983)
TWA 300 ppm (1,050 mg/m°)
L @ OSHA STEL =
(O~DFEE) 5 NIOSH TWA 300 ppm (1,050 mg/m°)
STEL -
TWA 100 ppm (350 mg/m°)
® UK WEL
STEL 300 ppm (1,050 mg/m°)
3
@ EU TOEL TWA 200 ppm (700 mg/m?) (2006)
STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
@ FEEFHEFMES 64 (5) 253-285 (2022) B EEZOENIES (2022F%)
® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
}?%Eﬁ %(DLIY The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= AN <
ﬁ(“ﬁﬁmt“b‘m @ OSHA Occupational Chemical Database
#&%B’g%@l/tl— https://www.osha.gov/chemicaldata/569
Kﬁ]ﬁ@l}x |\ ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(ZEU 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%

n-JF> | CASRN | 111-84-2

FHHREOES

mAE L=

REE%E
EDIRE

NEFEEERESEE 200 (Bfi7: ppm )

EEREREEE (B ) OXHE

R HLER
=

1) Carpenter CP, Geary DL Jr, Myers RC, Nachreiner DJ, Sullivan LJ,
King JM. Petroleum hydrocarbon toxicity studies XVII. Animal
response to n-nonane vapor. Toxicol Appl Pharmacol. 1978
Apr;44(1):53-61.

FEO
Ba

10 oM Harian-Wistar 3wk 1,500 ppm @ n-J7F>%. 6 B§fE/H.
7 HREIRAFEUER. WINOBREOIRE. HRESNEE. IRRUTUED
FIFNREANE 1),

£ 8% 25 LDl Harian-Wistar v MNC. n-J7F>% 0. 360. 590.
1,600 ppm T. 6 BfE/H. 5 H/3E. 13 BEERAFKEUER. 1,600
ppm Tld 1 HEIC 2 FIZET-L. 46 HBE 52 HEILREMESE SZAMRICLD
2 BITETCL. MER(CLEL TERRMAEIEIIRA 2RI, IR, FR. ¥BiEDEAS
DRZEAE(EERDIENDIZ. 590 ppm AT TIEMER(CLEU TRETHICE R RZEED
HIRZEFESNT. NOAEL (& 590 ppm THolz 1),

BUELD., EDERBROFERNS . BE OIREK. IRORIBVEIX. i ESEESH
JUMAREIENTRD ZEEFREZZ LUl NOAEL % 590 ppm EHIBRL. ANHESE(RER
SREEUR 200 ppm Z/\BFREEREEEBELLTREIT S,

B O 2

OLE1-XEBICHI2F— X OERIGEGEN . BUZMRREZECHBVTK
IBICERD, ESHSFORIRU CEIOX RN E Thrdles

OLE1—SERBICHIFRFT— X DEES A - ZNRREENERD, SOl
DI RRA> NREICIRU TEIMOSEARABENNE TH DD

CIZ oAt
( )

ZOMOIX
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Bl

HREEHRN FHERE)

{EFEL n-J+>
CASEH=S 111-84-2
BSES HHEDEEFATARIERE 9 432
= 200652 201455
Eial N .
REIERA (TH18EE) (TH26EE)
S[sE (BO) HFHTERV FTERV
SsE (B HTERV FTERL
2MBE (RA : HR) DEAXERIH DEIHRS
SMSEE (RA @ &R) X554 X534
SIS (RA : DR XN FATERL X534+
KRISEEMY /R X552 X532
g RIS I 2 ERERIBE 1/ BRRIBL4E X432A-2B X432B
GHS 4 i 7 i
IR R R EE DFEATERL DEATERV
RIS DEETERL DEETERV
LB RIR Y DEETERL DEETERV
FEN A FTERL FATER
BTk TERV FATER
ey | X532 (FPARARE
wrEmmREs ags) | "7 S 5 w3
i S FRERMERR)
BERNERSTE (RIERE) FEETERL SEETERL
BANVEEN X731 X1
TLV-TWA (200 ppm (1,050 mg/m3) (2012)
® ACGII__' TLV-STEL |-
" EER #r52E 200 ppm (1,050 mg/m?) (1989)
e b¥S BAHSRE|-
HEZE(S<EERFR MAK -
® DFG .
EIDYSE::: Peak lim |-
TWA -
N @ OSHA STEL -
(@O~DFSE) 5 NIOSH TWA 200 ppm (1,050 mg/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 (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
@ FEEFHEFMES 64 (5) 253-285 (2022) FBEEZDENIES (2022F%)
® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
}E%Eﬁj %(Dl.ly The MAK-Collection for Occupational Health and Safety
- | bttps://onlinelibrarv.wilev.com/doi/book/10.1002/3527600418
ﬁ(hﬁﬁ ('\E-ILA\E,\J @ OSHA Occupational Chemical Database
#&%Bﬁ%@l/tl— https://www.osha.gov/chemicaldata/569
Siﬁe]K(DUZ |\ ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(ZEU 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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=E2

IFLIVI-WEJTFILI-FINT7ET—hH

(EGBEA) CASRN | 112-07-2

FHHREOES

m Az =3

FEO
5E

mERE
fE0iRR

NEEEEESEE 20 (EfI:ppm )

EMREREEE . (BT ) OXFHE

HRBLER
=

1) MAK; Addendum to 2-Butoxyethyl acetate (Ethylene glycol monobutyl
ether acetate). The MAK Collection for Occupational Health and Safety 1,
2058 (2016)

2) T Truhaut R, Dutertre-Catella H, Phu-Lich N, Huyen VN. Comparative

toxicological study of ethylglycol acetate and butylglycol acetate. Toxicol
Appl Pharmacol. 1979 Oct;51(1): 117-27.

3) Carpenter CP, Keck GA, Nair JH 3rd, Pozzani UC, Smyth HF Jr, Weil
CS. The toxicity of butyl cellosolve solvent. AMA Arch Ind Health. 1956
Aug;14(2):114-31.

4) Johanson G, Kronborg H, Naslund PH, Byfalt Nordqvist M.
Toxicokinetics of inhaled 2-butoxyethanol (ethylene glycol monobutyl
ether) in man. Scand J Work Environ Health. 1986 Dec;12(6):594-602.

X b

EGBEA [CAS RN 112-07-2]& 2-Jb3I4./—-JL[CAS RN 111-76-2]0OthE
HARICHBIT2FEIFEALRUTHIENREEIN TS 1),

ItEEEDA A5y N(10 /%), MtErE—1—>—5> KRR (4 IL/8%)(C 4 B5fEl/H. 5 8/
i, 400 ppm % 1 v AR AFKEUFER. MERKREMRNRSN., £ TOUHF TR
HREIRSE. iﬁ'ﬁ'l‘iﬁ’fﬂi%iﬁ iR, FRIAEFRRDLENHSN. 2 AT U, SV AT
PRIAERIO—CORENFRIN TV, HESY M TRBROZLEERHENBN M,
100 ppm. 10 #H (ZK.@g‘C(i mENYIFECHVTINERKREMRERESNT . MHERE R
FRAAEBE RN ESN. MIFKEICBVT, MAOBFZELRIBZRESNRHOE 2),.

RIDTAT 4 2&(2 100 F/2(3 200 ppm DT M I45.) )% 8 BERE(ECEUIAER.
SEBICRIBNRRUANTE 3).

Fle . BRI T47 7 %(C 50W OEENEREZINAZT 20 ppm % 2 RfE(EKELIIS
B, ik, RO, BEERICEREBNOI 4).

P EED, E MRIRTARRENERHSNRRL 20 ppm %Z NOAEL LHIETL. N\BFREEEE
#E{E 20ppm ZIEERI 3.

E D

ZOHEEH

OLE1—XERREICH T DF— R DERIGEFRN. BURHRRSZECHVWTKIRICE
12D, Aﬁ%’lﬁ%’%@?ﬁ%ﬁk[‘%—fbfkﬂﬂ(DﬁlﬁkﬁﬂEb‘%\%’(ﬁ)éfc&b

OLE1-XBEICHITDF - DOEESFUA - R RREZENERD, SEOIYRR
1> NREICBRUCEMOX BB WM E TH DD

Ozoftt
( )

ZOAMBOIAX> b
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Bl
wEEHA WHHAER)

{EFEE IFLHVI=NEITFINI-TINT7EHI- (Bl : 2-T b IFI7 45— -EGBEA)
CASEHS 112-07-2
BSE=S BBRLEEETORIRE 9 7902
AEHES 2008%E 20095E 20155%%E
- (ERR20£ER) (PR21£) (PRR274ERE)
SMsEE (BO) X534+ X545t X534+
SMsEE (BR) X534 X534 X534
SMsEE (RA : H2R) TIHEXTRIS DEETERSS TIHEXTRIS
SMsEE (RA  &ZR) DEETERL DEATERV DEETERL
SIS (RA : #E. ZXN) DERTERL DEATERV DERTERL
KREREM/ R X534+ X549t X534+
s ARSI 2 EEE MBS/ BRRIEIE X4+ X549t X4+
4 |GHSD% PRSI AR SRR AR
SRS DETERV |TERV X545+
AIEHRZE R DEETERL DEATERN DEETERL
B X532 X545t DEETERL
AoESE DEETERL DEATERV DEETERL
. | =91 (PEmER.
WSS (HERE) Bn2 RRE | e emmy) x| X0 PEIRER
L) o= MR, BhE)
532 (BhE)
HEENBESY (RERE) Z2 (amR) | B2 (wwEE | 00 R E
RANVEE] DEETERL DETERN DEETERL
TLV-TWA (20 ppm (131 mg/m>) (2003)
& ACG“-_I TLV-STEL |-
~ X HERE |-
e %S BAHERE|-
HEZE (S (RERR ~ DEC MAK 10 ppm (66 mg/m°) (2007)
ElY=F:: Peak lim [T (2) (1984)
TWA -
5. L @ OSHA STEL —
(®~QFE%E) © _— TWA 5 ppm (33 mg/m’)
STEL -
TWA 20 ppm (133 mg/m°)
® UK WEL
STEL 50 ppm (332 mg/m°)
3
@ EU IOEL TWA 20 ppm (133 mg/ms) (2000)
STEL 50 ppm (333 mg/m~) (2000)
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEBEFHMS 64 (5) 253-285 (2022) FBREZOEIL (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
EeEONTEE The MAK-Collection for Occupational Health and Safety
%?uﬁ%%ﬂ)”y https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
E(L}fﬁ_{' ILAE’\J @ OSHA Occupational Chemical Database
6. ﬁ%ﬁa%@l/tl— https://www.osha.gov/chemicaldata/569
SHADUZ b (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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ME%

SIFLIHVI-NEITFII-TI

(B4 : 2-Q-TRESTRES)TI L) | SPORN 112-34-5

FHHREOES

m Az WE:3

IRERE
EDIRE

NERERERESEE @ 60 (B4I: mg/m’ )

EEREREMEE (BT ) OXHHE

HRBLER
=

1) Johnson KA, Baker PC, Kan HL, Maurissen JP, Spencer PJ], Marty
MS. Diethylene glycol monobutyl ether (DGBE): two- and thirteen-
week oral toxicity studies in Fischer 344 rats. Food Chem Toxicol.
2005 Mar;43(3):467-81.

X B

ZIREBITIELES 10 IS0 Fischer 344 SyNCSTIFLOHUI-ILE/IFILI—
FIL% 0. 50. 250 LU 1,000mg/kg/BT 13 BREIOEKIZSURERT,
250mg/kg/BE_ETIRMEREIDIR T . AYMUYMEDIR T ABJOEVEED
BT . SLUMEIEHESEOEMIRAN ., £z, 1,000mg/kg/B T,
250mg/kg/B TROSNERBCHZ ., AFHESOEN., ERESOEI. AFH
DO NMIOL P450 DN, BLUIUS SO NS S ZATIS— LN RSN
1),

BLE&ED., EMIEREROFERNSTRIBREIDIE T . AYMUYMEDEK T . AT/ 0OE
VEEOET. SLUEREESOEEEEFRE/ 2L U NOAEL % 50mg/kg/
HEHIBRL, FRESFSEAEEUE 60mg/m’ &\ RRE @ U TIRET
3. £z, SRR EAEICRAL TIE. RS R TIEIBImATRAN TVB s, SBE(
RXBLEIRET S,

20

1
N ZOHEE

OLE1—XERECHF B F—sm X DERICEMRN, BIUREMERSFZECHVWTKIE
(CRAD, \ESMHEFORET CIRU CENOXEGEENME TH DD

OLE1—XERICHIDF—m X DIEFKES A - R ERFZENFERD, SEIDT
> R > NS EICERU TEMOX BRFREN N E T DI

CIZ0AH
( )

ZOAMBOIAX> b

25 COEIFAERECHIIDREREIE 196.45 mg/m’ LEEE(E 60
mg/m?> EDLENY 3.27 THBIENS. M FERRDM 2 TEDMES AN
g?%%o

167




Bl

wEEHA WHHAER)

{EFEE SIFLHVI-WVEITFINI-TI (Bl : 2-(2-ThFSTh+2)T5)-)L)
CASEHS 112-34-5
KSES BHLTDEEEMITRRIRE9 22403 (RH6EAB1BLE 22404)
P— 20085 & 200958 2015548
- (ERK20EE) (ER214E) (ER27EE)
s (BO) X534+ X534+ X535t
s (BR) X534+ X534+ X535t
ST (RA : AR) paEsPOE N DEEERSS par SPOE
ST (RA : &ZR) SFATERL SFTERL SFATERL
2SS (RA : WEE, SZK) SFATERL SFTERL SFATERL
REREEME/ RIBiE X534+ X534+ X535t
A GHSH% BRI S 2 EEE B/ BRI X432 X432 X532A
’ IR ER R 1 DEETERL DETERN DEETERL
BRI RRMEIE X534+ X534+ DFETERL
AIERERIR X534+ X534+ DEETERV
FEh A DEETERL DETERN DEETERL
ET-E=c X534+ X534+ DEETERL
HERNHESY (HEIRE) X532 (PRER) |X92 (PIREER) | 93 (FEMER)
BERNESSE (RERE) SETER e | BOL ng&gg\ a
BANVEEHE DEETERL DEATERV DEETERL
TLV-TWA |10 ppm (67.5 mg/m>®)(IFV) (2013)
o ACGII—} TLV-STEL |-
- EER fraee |-
ey E¥e BATERE|-
HZE (I EEPR R - - MAK 10 ppm (67 mg/m°>) (2007)
(EIOZ=E:is Peak lim | I(1.5) (2007)
TWA -
. SHA
"o — T
( =3) ® NIOSH YA -
STEL -
3
® UK WEL TWA 10 ppm (67.5 mg/m )3
STEL 15 ppm (101.2 mg/m?)
3
@ EU TOEL TWA 10 ppm (67.5 ng/m )3(2006)
STEL 15 ppm (101.2 mg/m>) (2006)
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
2 FEEBEFMEE 64 (5) 253-285 (2022) HFBFEEZOENIES (2022FE)
(@ List of MAK and BAT Values 2022
B https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
Jﬁi%ﬁﬁj}'{%@”ﬂ The MAK-Collection for Occupational Health and Safety
- https://aonlinelibrarv wilev.com/doi/book/10.1002/3527600418
ﬁ(hﬁﬁ L/\TC/LA\H’\J @ OSHA Occupational Chemical Database
6. ﬁ%ﬁa%@l/tl— https://www.osha.gov/chemicaldata/569
| (® CDC - NIOSH Pocket Guide to Chemical Hazards:
Krﬁk@ JZ l\ https://www.cdc.gov/niosh/npg/npgd0006.html
® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf
@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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BRIRSERMER  2023/11/24

MEL FORERI | CASRN | 114-26-1
FHRABEOES mfE mE:

EERE | \BREEESEE 0.5 (BEAI: mg/m’)

BORE | BNHEEEEE . (BT ) OXRHE

1) Machemer L, Eben A, Kimmerle G. Monitoring of propoxur exposure.
In: Education and Safe Handling in Pesticide Application, pp 255-262.
van Heemstra EAH, Tordoir WF (Eds). Elsevier, Amsterdam (1982).

2) Vandekar M, Plestina R, Wilhelm K. Toxicity of carbamates for
mammals. Bull World Health Organ. 1971;44(1-3):241-9.

3) Pauluhn J: BOQ 5812315 (common name: propoxur): Study for

BHLEESC | chronic inhalation toxicity in the rat. (Unpublished Report No 103955.

= DPR Vol 50021-273 #120845 prepared by Mobay) (1992). As cited
in: California Environmental Protection Agency (Cal EPA): Propoxur. In
Department of Pesticide Regulation Risk Characterization Document.
Medical Toxicology and Worker Health and Safety Branches,
Department of Pesticide Regulation (1997).

4) Kimmerle G, Iyatomi A. Toxicity of propoxur to rats by subacute
inhalation. Sangyo Igaku. 1976 Jul;18(4):375-82.

AED 4 NORS>STATICEHNERE 3+1.8 mg/m3 OTOREZLE 4 BERIFEELE
5a 1%, I8, FRIIBRD ChE SEMHE FERANT. —REN R EESEEHSNANk
1)o

{8 90 kg DANT>T47IC 1.5 mg/kg bw OTORF AN ERCOIEESERL,
RPMNIIRIER ChE (& 27%F TE T U, BRON I ., IELL, FEE., BERAERHN'R
SN, ChE OEIEEESIC 2 BFEIEZICTAER(EHEFE 2, Ffz. 0.15 F2(3 0.2
mg/kg bw % 30 73FEIFFE T 5 ERCBERE B3¢, FRIMEK ChE (£ 60%F TR T
UTeht, BRSO 2).

it Wistar 5w &8 60 ITICAY)E 0. 2.2, 10.4, 50.5 mg/m? (0.
0.6. 2.6, 12.7 mg/kg/day)% 6.3 Bf/H. 5 H/iE. WAFLEL. 51, 77
HLU 102 BETEIMRU, 51 BEOIFST. 10.4 mg/m? L O TRk
HLUINAD ChE SEMHBZE0ZIEHHICERTIEINUE 3).

IR IVE )5y & EE 10 IL(C 0, 5.7, 18.7. 31.7 mg/m°> T 6 B§RS/H. 5
H/38. 12 ERIFEEEURAER. 31.7 mg/m? T, FRMmEk. fxXd ChE SEHED
FEAHSNTE 4).

PAELD, EpERERDFERNS ChE JEHBEZEEFRE2EE Ul NOAEL 7 2.2
mg/m? LHIRTL . AERGESEZE U \BTERERE%[ER 0.5 mg/m’L
BEI3.

OLE1—XEEICHITRF—m X OERIGRGHN. RUZNRESZEICSVTRIRCERD, BBEEEORT (CIRU TENMOSERABN BE THD
TDIEH 12

OLE1—XHRRECHIT2F - DIEEES FUA - ZHMRRSENERD. SEOI> N1 NEEICBRL CEBIOS AT U E Th DIt

20 COEBHIRSECH T PEEIREE 0.11 mg/m> LEEEMAE 0.5 mg/m> DLt
N 0.22 THRZENS. HIFEETDM S ZIHE TEIHESRENVETHD.

EDi5

AN
/,

ZOAMBOIAX> b
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Bl

wEEHA WHHAER)

{EFEE N-XFIV DIV EE2-1VTORFSJ1=)L (Bl : TORFRIL)
CASEHS 114-26-1
KSES BHEDEESTRIEE 9 571
= 20065 20165E
EHIE « -
BEIAR (TH18EE) (TH28EE)
SMsEE (BO) X533 X533
SMsEE (BR) SDEETERL X5+
SMEE (RA : H2R) TIHEXTRIS RIS
SMsEE (RA  &ZR) DEETERL TEETERSS
SIS (RA : #E. ZXN) X532 DEATERV
KREREME/ R SDEETERL X545+
L BRI 2 EEE MBS/ BRRIEE X4532B X452B
GHS7R PRI HETEBL HETERL
SRS SDEETERL DEETERL
AIERZE RS X531B X532
FEHAE X532 X552
AoESE X4+ X552
X531 (FHRR, B
WEZNERSE (HEIRE) X531 (FHHER) 25R). X3 (RREME
A)
o = =i X731 (FER) (X
FEAZHY = iR fESA
HEENERSE (RERE) 252 (BB X532 (FHER)
RANVEENE DEETERL DETERN
TLV-TWA [0.5 mg/m’ (0.06 ppm) (IFV) (2016)
& ACG”-_I TLV-STEL |-
- EER saeg |-
e %S BAHERE|-
HEZE (S (RERR ~ — MAK 2 mg/m’ I (1979)
Ty =F i Peak lim [T (8) (1979)
TWA -
@ OSHA STEL -
(O~D(F=%E) . NIOSH TWA 0.5 mg/m>
STEL -
TWA 0.5 mg/m’
UK WEL
© STEL 2 mg/m’
TWA -
@ EU IOEL STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEBEFHMS 64 (5) 253-285 (2022) FBREZOEIL (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
E%Eﬁ %"@uy The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
AN
%(;ﬁHL\K_L\E’J @ OSHA Occupational Chemical Database
#&Eﬂ%d)l/tj_— https://www.osha.gov/chemicaldata/569
;‘Zﬁko)uz t\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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BHRIRSEMER . 2023/9/19

MEH DAEENITIZIL CASRN | 115-86-6
FHRRBROES B AE mE:=
NEEEEZEE 3 ({7 : mg/m® )
REEAED e ?
S
= SRR R (B4 ) OFRFHE
1) Sutton WL, Terhaar CJ, Miller FA, Scherberger RF, Riley
EC, Roudabush RL, Fassett DW. Studies on the industrial
) hygiene and toxicology of triphenyl phosphate. Arch Environ
RIGHILH Health. 1960 Jul;1:33-46.
TR0 DARENITIZ I ESE TIROIFREE (B, 32 8. Bk 2~10 &(T4
A 7.4 ) (OVT, DABENITTEILOBOEECHEL T, SrhiRE (S
19)=3.5 mg/m’> % 10 EREEULIEE. EX. IRX(IZEDH
. RERAAORR. REREREODBERIRRFZEFTRSNAN . 2
IZU. 6 ZOEZEE T, FRIMEKIV> IZAFS—EFEENDIHTEH DN
HETENCERRBA RSN 1),
A b

B E&D, EMORIBNSHIREBREDEERIRKREZZENRHSNBHD
1z 3.5 mg/m?3% NOAEL &¥IFUN\BSRTE2EEEME 3 mg/m’ 212X
93,

BOHE | TOEH

OLE1—XERICHII D F—sm X DERICERN, BURHRRRZECH
WTKIRICERRD, ESMEFOREICBRU CEIOX AT N E
TH3rD

OLE1—XERICHIIDF—sm X DEFES A - R RERFZENFERD,
SEIOI> RRA> MNEEICERU CEMDOXBFAENNE T DI

CIZ0AH
( )

ZOAMBOIAX> b
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Bl

HREEHRN FHERE)

{EFER DAEENTIZ)L
CAS& = 115-86-6
BSEe HBESEEFATIRIEE 9 628
y 20065% 20145
BEIERE (TH8EE) (TH26%E)
=tE (BO) X535 X535
ST (B X5t X534+
2HSTE (RA : 4R) DERIERS DI
=SB (kA &R DEATERL DIETERL
S (RA : #DEE, ZXB) DEATERL DIETERL
REBEEE /R X545t X534+
GHSZ %A BRICH I 3B IR/ IRAIE X532B X528
IR ER A FIE DIETERN DFETERL
R SR FIE DEETERL DIETERL
SRR DIETERN DFETERL
FEPAE X5t X534+
Shest X545+ X534+
BERNERSE (HORE) DEETERL SDFETERL
BERNERSTE (RIERE) X5t X534+
RAVEEMN PDIETERN DFETERL
TLV-TWA [3 mg/m’ (1996
® AR TLV-STEL |- A/ :
o ExE  HERE |-
. o EAASEE|-
Tk ZE(ICEERR " DFG MAK 5 mg/m° I
EIDYSE::: Peak lim I(2) .
@ OSHA SVEAL 3 mg/m
(O~QEEZE) [T oy WA 3 mg/m’
STEL - .
TWA 3 mg/m
© UKWEL g 6 mg;m3
TWA -
@ EU IOEL STEL —
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
@ FEEBLEFHMES 64 (5) 253-285 (2022) HATEREZOENE (20224F)
® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
B S DI | ovary ey com/ ook 10 10027 3537600415
%(Zﬁﬁb\k’/_}ﬂ’ﬂ @ OSHA Occupational Chemical Database
%Eﬂ%@bt“l— https://www.osha.gov/chemicaldata/569
Sifﬁk(DUZ l\ ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(ZEU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

HRIRSERMER  2023/12/8

=E2

JHIEEER (2-IFIAF2IL) (DEHP) CASRN | 117-81-7

FHHREOES

mARE 2

FEO
5E

NERTEEEASEME @ 1 (B mg/m’ )

KR ENRE BB (BT ) OXHHE

R HLER
.

1) Poon R, Lecavalier P, Mueller R, Valli VE, Procter BG, Chu I.
Subchronic oral toxicity of di-n-octyl phthalate and di(2-
Ethylhexyl) phthalate in the rat. Food Chem Toxicol. 1997
Feb;35(2):225-39.

2) Blystone CR, Kissling GE, Bishop JB, Chapin RE, Wolfe GW,
Foster PM. Determination of the di-(2-ethylhexyl) phthalate
NOAEL for reproductive development in the rat: importance of
the retention of extra animals to adulthood. Toxicol Sci. 2010
Aug;116(2):640-6.

X B

ItfhfE SD 5w h&28% 10 [IL(C, 0. 5. 50. 500. 5,000 ppm DEET 13 EfE
DEHP ZREEES S UFER. 5,000 ppm BETIATREAR (M) . BIRARIEAS
OEHE (1) | FEHESME () HERH5N. 500 ppm BLETEILNHHRRD
ZERalE (ff) HER®HBNIZCENS. NOAEL (X 50 ppm (3.7 mg/kg bw
/d) T&HolELTULS 1),

DEHP %l SD Zwbod 3 HA(Chizh (PO DAL 5 BRI SHIIA)
JEEEfR 5L (10, 30, 100, 300. 1,000, 7,500, 10,000 ppm. XIEREFDE
HNEPEEE 1.5 ppm) | HEEEESRE (IBE. fFE LA BT /BE. 7l
YIRR) (XIS 2R EORBEZARETUIAER. FO A TIEBAMERZZEESRDSN
RO F1 BLU F2 TO NOAEL (X 100 ppm (4.8 mg/kg/d)TéofzeL
TWS 2),

BLELD, shpiiBROFEERNS. L MHRE0ZERE (1) ZERFRFZELL
T. NOAEL % 3.7mg/kg bw/d E¥IBFL ., FERGEEEEAZE LR 1 mg/m’
ZI\SREEREELUURERE IS,

= NOR)

TDIEH

OLE1—XERICHEF 2 F—mX DERICERN BURMEREZZICHVTK
TRICERRD, \EESEFORET CIRU CENMDX AR E TH DD

OLE1—XERICHF 2 F—m X OIEES A R ERSZENERD, SOl
DI RIRA > MRTEICERU GENMDOX BRREN G E THS8H

Lzofs  ( )

ZOMDOIX

AhEesE (FBE. AFE LA BHE. B, BIR) (CREIEZNCTE
. BMERRICEDVOREREEBZIERUL. B85, KB THIRIRALLECH
WTERE M2 RS BREMENDD. IREEEEU T OEKETH O THERNME
BREFEAN DB CECEER T BTENEXLL,
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BUFE

wESEHN FHHEE)

1. {b=Z¥EL JHVEEER (2-IFIAEIL)
2. |CASES 117-81-7
3. | ES BB LFHERBITORIRE 9 481
HEHIEE 2006E 20075E 20145E
B (CER18FE) | (ERI19FE) | (FR26FE)

SEEHE (&0O) X534+ - X4+

2HSE (BKR) X534+ - X539t

SHEM (RA : HR) DEERT RS - WO ROE TN

2SS (RA : &R) DEATERL - DEATER0

2HBEM (RA : B, ZXN) X534+ - X4+

REREMSE /R X593 - X549t

BRICXI 3 2 EERIBE

/BRI 528 - =528

w DO 2R ERAE I DEATERL - DEETER0
4. |GHS%4E - = -

RIERAEE X534+ - X4+

IR IRt X534+ - FTERL

FHAME X532 X4+ X532

X531B. BINX
7 ELICHT
=4 -

a—— X518 BREAENL

JeRiE

BEEOMEE HERE) |HmTsnn |- ;@)3 (e

. o= eme | X322 (FEEE. X532 (BFE.
S TEIER f £
BHEENHSESE (RIEREE) e X4+ yEus)
IRAAVEEN FETERL - FTERV
< 3
© ACGH TLV-TWA ?.1 mg/m° (2022)
TLV-STEL |&ERL
® OAEE HEEE 5 mg/m?> (1995)
BEFR  mAHERE|-
3
v e M i
b ) eak lim
B2 (<RI = e
mg/m
5. |0EE @  OSHA 9
@~QFE=E °TE :
( >%5) TWA 5 mg/m’
®  NIOSH
STEL 10 mg/m°
TWA SRERL
® UK WEL
STEL -
TWA SRERL
@ EU IOEL
STEL -

® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values &
Biological Exposure Indices (2022)

@ FEEEFEFMES 64 (5) 253-285 (2022) (FEFEEZOEIES (2022FE)

@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/
Doc002/mbwl_2022_eng.pdf

s The MAK-Collection for Occupational Health and Safety
=A Porax
IRE SO @ OSHA Occupational Chemical Database
6 SE(CAAWEBIBE|  https://www.osha.gov/chemicaldata/569

BEOLE1-X

HADYR

® CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html

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

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative
occupational exposure limit values in implementation of Council Directive 98/24/EC on
the protection of the health and safety of workers from the risks related to chemical
agents at work
https://osha.europa.eu/en/legiskatipn/directives/directive-2000-39-ec-indicative-




FIERREHEER i
BFIRESFHEMZER : 2023/12/26

MEL, 2,4,6-NJZNONLIY | CASRN | 118-96-7
HAREOES nRE e

EEREE | \BHEEEEE . 0.05 (B : mg/m3) IFV

EORE | BREEEEEE (BT - ) CRKFHE

1) Morton AR, Ranadive MV, Hathaway JA. Biological effects of
trinitrotoluene from exposure below the threshold limit value. Am
Ind Hyg Assoc J. 1976 Jan;37(1):56-60.

) 2) Savolainen H, Tenhunen R, Harkénen H. Reticulocyte haem
TR 5 S

- synthesis in occupational exposure to trinitrotoluene. Br J Ind

Med. 1985 May;42(5):354-5.

3) Harkdénen H, Karki M, Lahti A, Savolainen H. Early equatorial
cataracts in workers exposed to trinitrotoluene. Am J Ophthalmol.
1983 Jun;95(6):807-10.
2,4,6-N)ZRIMNLIZ(TNT) OSHLAILN 0.3~0.8 mg/m> DT TIBT 5

HBARMEBUREES 43 Q0REATZUER. MBI BATHOEREE NS

RED SATZF—E(SGOT)EAEERUKZREEZR(LDH)MERCIEIUEN . ARJOE (B

»a ERMETHESNBA R, BE LDH (<100 1=yh) OFEEEREENSINITE

R, 1~3 B TERMEICRE 1),

IRERS TH50O TNT (IKEEFSEE 9 (W 3 %, B 6 %, I 40.4+
13.6 #%. THI(EEEHAR 14.0+8.7 ££)D55 4 LHYBEELEPFI 0.35 mg/m> (0.31
-0.39). 5 LH'ERLTIE= 0.10 mg/m>3(0.02-0.19) TEILTLVz. 7-27 FERIIEK
I b B0 7 BIRIPREEBITRVEEOAABEN RSN, O 20d- 7 /LT EEERK
ESRENLAGREERIEME (L 25 200> M—)UCHARBRIARTUTVWENEIERS
nmmor 2),.

TNT OSBRREZET 0.14~0.58 mg/m> O TNT (@XEEZIHEE 12 /(X
%4 3 4. Bt 9 %, Fi9F#s 39.5+4.7 k. FIIIEEHAR 6.8 £4.7 F)D35 6
AR PREF2IHTROERIRIE R RENZRHS N 3).

U EDFESEEDRBEERNS. ROPRETF2IHITRVEEDOBNIEZ IR
28, C LOAEL % 0.1 mg/m? L4IBRL. N\BSRTEREEH(E 0.05 mg/m’ #i2RY
%o

OLE1-SRRICHH 34— AR OBR GBI, FIU BUTKIBICRAD, S TEMO BB BE TR
BN
AN

% OJEE HH OLE1—XHMICHTDF X OIEES T UA AV RRAZENRID, SEOT> KRA> MRECBRU TENOHBEN B E THBLSD

ozoftt ( )

25 COEFERRIE(CHITZRERESE 8.02x10° mg/m’ LEEE#(E
0.05 mg/m?> tDLEN 1.96 THRIENS, FIFELR[OMAZIHE TEZRES
ENNETHD.

ZOAMBOIXT b GHS EHQAMEX T 1 B ThAN., Ensr a3 0BT TEROTEN
5. BMEOSHZIBEMEVTEHIEU. BB BHACOVTIEEREJETORE
THRENS, BHLEX (CSERBZURN N, 5IEEE. RFOEIRZINE - 514
FINENDD.
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Bl

wEEHA WHHAER)

{EZMEE 2,4,6-~N)ZhONLI>
CASEHE=S 118-96-7
BaSES BBRSEERTORES 9 399
BEHES 20065E 2013FE 20205
- (ER18EEE) (255 RE) BHEE)
s (BO) X534 X734 X534
ST (BR) SHATERL SFTERL SHATERL
S (RA @ H2R) PaEsPOE N parPOE X CZELBV
SMEEE (RA : &R DEETERL PaE PO DEETERL
ST (RA : WEE, 2K HATERL SFTERL HATERL
REREME/ RIBiE X532 X532 X532
BRICX I 2 ERERIBE 4/ BRRIEI4 X732A X532 X532
GHSH% DPOR AR R SEETERL) SETERL SEETERL)
R SRR X731 X1 X531
LIEHRRRZE RIR X534+ DETERN X3 CEZELBV
FEh A X534+ DETERN X531B
G X532 X532 DEETERL
X531 (M. FF X531 (Mm&ER. iF r
HERNEREY (SERE) ) 293 G | . &293 Goan [E01 IWRR) &
- ; 53 (GaEhlE)
) i)
X531 (Mg, FFlE. | X1 (mRRF | X9l (R, #ER.
HEENESRSE (RERE) AR, O, RASMER | BEL BR.OFE. R | DIMER. MRXR. &
x) 7R m, FHiE)
RANVEE! DEETERL DETERN DEETERL
TLV-TWA [0.1 mg/m’ (IFV) (2019)
= ACG“-_I TLV-STEL |-
- EXE  goEE |-
e 4%s BAHERE|-
HZE (S (EEBRR MAK -
©) DFG .
{BEOBHE Peak Iim |-
TWA 1.5 mg/m’
OSHA
. - STEL -
(O~QDFE%E) 5 NIOSH TWA 0.5 mg/m’
STEL -
TWA 0.5 mg/m’
UK WEL
= STEL -
TWA -
EU IOEL
= STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
() EEGEFME 64 (5) 253-285 (2022) FEREZOEIE (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
RERSIEOYN The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
AN~
ﬁ(LﬁHutAH’J @ OSHA Occupational Chemical Database
PR DL E1— https://www.osha.gov/chemicaldata/569
KfﬁkCDUZ |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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IR E SR i

HFyRE®EE  2023/11/24—12/8

ME%

N,N-S4F)L7=U> | CASRN | 121-69-7

SHREOES

m Az E:3

mERE
fE0iRR

NEEEE%EE 25 (B4I:mg/m®) IFV

ERREIREEAEE (B ) OXFHE

R HLER
=

1) Abdo KM, Jokinen MP, Hiles R. Subchronic (13-week) toxicity studies
of N,N-dimethylaniline administered to Fischer 344 rats and B6C3F1
mice. J Toxicol Environ Health. 1990;29(1):77-88.

X b

D Fischer 344 5y h&&LU BEC3F1 YIRAREFE 10 ILIC N,N-ZAFILT7ZYU>
0, 31.25, 62.5, 125, 250 $4&U 500 mg/kg bw/d Z 13 18 (1 [El/H, 5 [Bl&E
oo/ iE) MEFEOIRS U, TOFER. BRIRFTREL CESHEER T M IE#SY hS LU
DONYIRAD 125mg/kg bw/d (FEERF L. RUHOVIAE(EEEF TRHANI.
250mg/kg (F<EERFU LOUEHESY N TF7 ) —EHERDENT, MEHESY bOE(FEERES
&U 125mg/kg bw/d A EOENIATHEZZRHIZ. 31.25 mg/kg bw/d BLEIC
HWVT. MEHESY bORZIRCEE N SR EEOBIMEMPAES TU Z ASMKFHICER
&, & 62.5 mg/kg bw/d DL EOIESY NTERBONES T HEEESY SORFiER U
BROBRENRAEMENICEROSIN AMEITOEVBEFREENTORON, &
TEOZEZ (FFRDHESNBVENS, FRIEADEZE (I A MET OC RIS TIRIMER DR
FOMPEROE THEORREEZSNS 1),

M L&D, EWDEEROFERN SBISME M Z R FFE LU LOAEL Z 31.25mg/kg
bw/d LKL, FHERMGAERSEEERBUL 25 mg/m’ Z/\BSRTEEEMEBEL I 3L %
E RN

BE. FEEEIREEEECOVTE. ENCEITBBIRIM D TIBVIENSERELR
LY,

20

5E

ZOHEEH

OLE1—-XBEICHT B+ — X DOERISEMRDY . BURRERIZECSVWTKIRECE
R0, ESHEFORET (CIRU CENMONEGEIEN HE TH B

OLE1—XERREICHEIT 2+ — X DIEES FUA R RREZENRRD, SEOIVR
A NRTE(CFRU CENMOXBRAEN B E TH DI

Ozof  ( )

ZOAMBOIA> b

25 CORMIERSTEICHIIBREMEE 158.85 mg/m° EEEE®E(E 25 mg/m3 &
DL 6.35 THIZENS. FIFERT DM A ZIHE TS BMES ENNETH B,
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Bl

wEEHA WHHAER)

{EZMEE N, N-XF)L7Z1)>
CASEHE=S 121-69-7
BESES HEEREEEATDRIEE 285
BEHIES ZOQGEF;— 20}7fﬁf§
(CER185E) (CERR29FE)
s (BO) X534 X534
s (BR) X534 X534
S (RA @ H2R) PaEsPOE N parPOE
SMEEE (RA : &R DEATERV X532
S (RA : HEE. SZK) X534 DETERN
REREME/ RIBiE X533 X534+
. BRI T SERRIREIE/ IRARIE X524 B532A
GHSﬁ;‘kE\ D¥D&%§F‘Z'ﬂ5'l§ KE TR N CENG N
% DETERV DEATERV
BRI RRMEE DEETERL DETERV
LIEHRRRZE RIR DEETERL DETERN
RO X535+ X532
G DEETERL DETERN
X531 (MRR. MR | X991 (PARERR,
BHEENERSE (EERE) X)) X933 (FREME | IRFR) D3 (K
) FHER)
HEENHESY (RERE) P IR ma (wm)
RANVEEHE DEETERV DEETERV
TLV-TWA |5 ppm (25 mg/m?>) (1996)
v ACGIF_' TLV-STEL |10 ppm (50 mg/m>) (1996)
- EEE r52E |5 ppm (25 mg/m’) (1993)
e E3s BAFERE|-
HZE (I EEPR R - - MAK 5 ppm (25 mg/m°) (1990)
1@0)7%%3}\ Peak lim I(2) (2001) -
TWA 5 ppm (25 mg/m~)
SHA
o o 0 STEL -
(@O~DFIBE) o NIOSH TWA 5 ppm (25 mg/m°)
STEL 10 ppm (50 mg/n313)
® UK WEL TWA 5 ppm (25 mg/m~)
STEL 10 ppm (50 mg/m°)
TWA -
EU IOEL
@ v 10 STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q FEEBEFMEE 64 (5) 253-285 (2022) FBFEEZOENIES (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
JRZEERSCEDLUR The MAK-Collection for Occupational Health and Safety
- https://onlinelib .wiley. /doi/book/10.1002/3527600418
EEICAAVEZAM) [ 0s1mA Occupational Chemical Database
HEREEEDLE1— https://www.osha.gov/chemicaldata/569
| (® CDC - NIOSH Pocket Guide to Chemical Hazards:
SHERDYA b

https://www.cdc.gov/niosh/npg/npgd0006.html

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

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

HFIR=ZHEH : 2023/12/8

=E2

JIZhOFA> CASRN | 122-14-5

FHHREOES

m Az WE:3

ANED
Ba

IREEREED
=

NESRTEEEAE @ 0.2 (BfI: mg/md)

FERSEIREREAEE (BT - ) OXHHE

HRHLER S

1) BEmTZERESEEFMRESR. EX -BAEERIHMOEZ J1
—hOFA>. Accessed Apr 15, 2022. https://www.fsc.go.jp/
iken-bosyu/iken-kekka/kekka.data/pc3_no_fenitrothion
_290517.pdf

X b

th (BHE8%&. M 44) (L. JIZhOFA>% 0.18 mg/kg bw/d
OEET 4 HREGRSU. 70% 2 :8R-5 hBRIORRE:%. 0.36
mg/kg bw/d ODF=T 4 HELEGIR S UL, Z0FER. 7RMEk ChE &
T4(CEEPRBY(CRIRR(CRZAE RSN Y| IRE(CFIMRB RV IESF
BRECBVWTEREN BN, UHD T, EMD 4 BREOEOES
@ NOAEL (£ 0.36 mg/kg bw/d &Lz 1).

ISR 16 ILF DM SD SyMI. JT=ZMOFA> 0. 0.015 KU 0.062
mg/L% 1 B 2 B, &8 6 86, £l 24 ILIDD SD SyMIT
IZROFA> 0. 0.002 /Uf0.007 mg/L% 1 B 2 B/, 88 5 A%
TNZEN 28 BREIMAIFEEUAER . FRMmEKERND ChE JEMHED 20%IU
LR TF#IBIZE T 3L NOAEL (ST 0.015 mg/L (15 mg/m?3) .
T 0.007 mg/L (7mg/m?)Té&ofz 1),

L&D, ybDsHERNS ChE JEHEDIR T Z2Ee R 52E LU NOAEL #
7 mg/m?> EHIRFL ., RHEERFEESEE2EBUL\BRIEEE#ELLTO0.2
mg/m3ZiRET 3.

BEDima

TODIEH

OLE1—XEREICHI 2 F—mX DERICERN BURRERSZZICH
WTKIRICERRD, ESMEFOREICBRU CEIOX AT N E
TH3rD

OLE1-XRREICHITDF X DEEES FUA RN RERFEZENERD,
SEIOI> RRA> MNEEICERU CEMOXBFAENNE T B

CIZ0AH
( )

ZOMDOIX
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B

HRESHRIN WHERER)

{LFMER

FAUSEE O,0-FAFIL-0-(3-AFI-4-Zb0J1Z)) (Bl : JIZhOFAY)

2. |CASES

122-14-5

BoES

FHETEHEEMITRRIRSE 9

349

4. |GHSD%E

BEMIEE

20065 E
(FErk18FE)

2017
(FERR29FE)

=St (O

X534

X534

St (B

X534

X534

ST (RA : HR)

paESPIE D)3

DIFEIIZRS

S (RA  &ZR)

DFATERL

DFETERN

2ESE (RA : #3EE ZZN)

DFATERL

PDEETERL

BB/ RIEE

X535+

X535t

IRICH S DERERIEEE
/ BRRERIE

X535+

X532B

DRSS

X535+

DFETERN

RISRAFIE

X535+

X431

AIEHR R RR

X535+

DFETERN

FENAE

X535+

X535+

EST-Ek

X535+

X532

BEGNESRSE (HORE)

X1 (g
%)

X1 (FR
%)

BERENESRSE (RIERE)

X1 (FEE
%)

X531 (FE
%)

RAVEE

DFATERL

DEETERL

I ERFMBEOHHE
(@~@E%E)

TLV-TWA
ACGIH

@
TLV-STEL

AAEE FERE

0.2 mg/m?

s AL A RPN,
BEFE BAHIDEE

HEEE 0.2mg/m’

MAK
DFG

YEBEADIERRL

Peak lim

MEBEAOIERRL

TWA

YEBEARDICERRL

@ OSHA

STEL

MEBEAOITERL

TWA

® NIOSH

MEBEARDIERRL

STEL

MEBEAOITERL

TWA

® UK WEL

STEL

TWA

@ EU IOEL

STEL

[RERSCEOUNEICAL
6. |[EARHEBIEDLEI-
XHEADYA

@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values &

Biological Exposure Indices (2022)

@ EEFFETFHMES 64 (5) 253-285 (2022) AEREZFO#EE (20224F)

@ List of MAK and BAT Values 2022

https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1Iss

2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety

@ OSHA Occupational Chemical Database
https://www.osha.gov/chemicaldata/569

® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative
occupational exposure limit values in implementation of Council Directive 98/24/EC on
the protection of the health and safety of workers from the risks related to chemical
agents at work
https://osha.europa.eu/en/ledBlation/directives/directive-2000-39-ec-indicative-




2022/12/27

2,3 - CAS 122-60-1
( )
0.1 ppm

1) Rudzki E; Krajewska D: Contact sensitivity of phenyl glycidyl
ether.Dermatogen 27:42-44 (1979).

2) Lee KP; Schneider PW; Trochimowicz HJ: Morphologic expression
of glandular differentiation in the epidermoid nasal carcinomas
induced by phenyl glycidyl ether inhalation. Am J Pathol 111 :140-
148(1983).

3) Terrill JB; Lee KP; Culik R; Kennedy GL: The inhalation toxicity of
phenyl glycidyl ether: reproduction, mutagenic, teratogenic and
cytogenetic studies. Toxicol Appl Pharmacol 64:204-212 (1982).

(PGE) 58
PGE 9 26 PGE
PGE
PGE 6.5
PGE 8 (FO) O,
1,5,12ppm 1 6 19 6 (FO)
F1 12 ppm
3) 100 0,1,12ppm PGE 1 6 5
24 621 12 ppm
11% 4.4% 1 ppm
ppm NOAEL
0.1ppm
(.
(.
7
DNA

in vitro in vitro
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1 ) 213_ = ( )
2. |cAs 122-60-1
3. 91
2006 2017
18 29
4
2 2
4. |GHS 2A-2B 2
1 1
2 2
2 2
3 1 3
1 1
TLV-TWA 0.1 ppm (0.6 mg/m®) (1994
ACGIH ppm ( g/m) ( )
TLV-STEL -
MAK
DFG :
Peak lim -
TWA 10 ppm (60 mg/m®
5. OSHA ppm ( g/m’)
STEL -
TWA -
( NIOSH S
STEL C 1 ppm (6 mg/m~)
TWA
UK WEL
STEL
TWA
EU IOEL
STEL -
ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
64 (5) 253-285 (2022) 2022
List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
OSHA Occupational Chemical Database
6. https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html

@

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

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks
related to chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

BRIRSERMER  2023/11/24

ME%

STEN TN | CASRN | 123-42-2

FHREOES

mAE L=

M
EORE

NESEEEESEE . 20 (BfiZ:  ppm )

EREREEMEE (BT ) OXHE

R PR
.

1) SILVERMAN L, SCHULTE HF, FIRST MW. Further studies on
sensory response to certain industrial solvent vapors. J Ind Hyg
Toxicol. 1946 Nov;28(6):262-6.

2) Shell Oil Company (1980) The inhalation toxicity of diacetone
alcohol following six weeks exposure to rats. Group Research
Report TLGR.80.029. NTIS/OTS0536235, New Doc ID 88-
920001993, NTIS, Springfield, VA, USA

FEO
5E

B 12 ZORSSTATIC 100 ppm OST7E > 7L I-)V%E 15 RAE<EL
JAER. ETONTTATHER, £, RORIBZEFATEN, (FEAEDRS>T1TH
100 ppm T 8 Bfi@E<Kce(dageemEzLE 1),

IR 12 FLod Wistar SwMC 0. 50, 225, 1,000ppm (0. 238. 1,070.
4,750 mg/m?) OST7EhOTIV-VE 6 BRE/E. 5 B/, 6 BERIRAEL
BEU, OB AHREZE 225ppm (ICEEELI L TERCIEIU. DI
X EHEZ(E 1000ppm (FKEBFOHENNU. MK, ERARIRETEMED 1000
ppm (FKEEEFDIME LDH MEEICIEIIU . IRIBFMIC(EHED 1000ppm (X
BRI C(IB ORI E 7 (ChFEL 4 - mh L E Z 58, £AhREEEDiEE
P, ERFLTEDRIEEZ(EH RSN, £ OBYIERIFONEMEZLER
HIEh. WSNEREMENTEIRN o, TN OBEBR K ERETEER
HERDINOIRE 2),

U ELED, 5YRDOIRA FEEERIER NS AT RO 2z EE DIE N2 ER 552
LUz 225 ppm % LOEL #IBRFL . AEEGREREZZB U 20 ppm %/ \BF
MREEEELUTRET S,

205 | 2 ome

OLE1—-XERICHIF2F—m X DERICERN. BUSHRRFZZICEVTK
IRICERRD, ESHEEFORET (CFRU TENMDX AR E TH DD

OVE1—XEREICHI B F—m X DI ES A - RN RREZENERD, SEIO
I RN METEICERU CENOX RSABENUNE TdrdTesd

CIZ0AH
( )

ZOAMBOIAX> b

B0 AR E _ERZOIFEEIHEFRENRRHSNIN, a2u-JOJUVBETHDS
v MFERIRFT REHIBRUT,
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Bl

wEEHA WHHAER)

{EFMER oy a-)
CASEHE=S 123-42-2
BEEE L G T SRIRE 9 202
BEHES ZOQGEE 2099fﬁf§
(CERR185E) CERR215RE)
s (BO) X535 X5t
s (BR) X534+ X545t
ST (RA : HR) PaEPOE N parSPOE I
SMSH (RA : &) DEETERL DETERN
S (RA : HEE. XK DEETERL DETERN
REREME/ RIEiE X532 X532
. X =pasi=l) 1y
GHSH48 BRICX I 2ERE BG4/ BRRIE4 X532A X532A
IR ER R 1 DEETERL DETERN
BRI DEETERL DETERN
AR RIR DEETERL DETERN
RO DEETERL DETERN
G X532 X532
X531 (MEIREER) . X532 (Mg, BF
BHEENERSE (EERE) X532 (FFHiE) « X9 | i) « X923 (RREME
3 (MREMEF) . [UBRIEE)
HERNHESY (RIEFRE) X531 (B DETERN
RANVEEN DEETERL DETERN
TLV-TWA |50 ppm (238 mg/m°) (1987)
& ACG“—_I TLV-STEL |-
~ EXEm  goeE |-
e %S BAHEERE|-
HkSE (F<EEPR R . DEC MAK 20 ppm (96 mg/m>) (2001)
Ty =F i Peak lim [T (2) (2001)
TWA 50 ppm (240 mg/m>)
N @ OSHA STEL =
(@~@F=%E) 5 NIOSH TWA 50 ppm (240 mg/m°)
STEL -
TWA 50 ppm (241 mg/m>)
UK WEL
© STEL 75 ppm (362 mg/m?>)
TWA -
EU IOEL
9 STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEBEFHMS 64 (5) 253-285 (2022) FBREZOEIE (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
}fi%%ﬁj}'{%@”ﬂ The MAK-Collection for Occupational Health and Safety
— | bttps://onlinelibrarv.wilev.com/dai/book/10.1002/3527600418
ﬁ(hﬁﬁ L/\TC/LA\H’\J @ OSHA Occupational Chemical Database
*Z&Fﬁ%“@btl_ https://www.osha.gov/chemicaldata/569
KfﬁkCDUZ |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

FIR=ZHEAE : 2023/7/31

ME%

DABEN)-n-JFIL CASRN | 126-73-8

FHHREOES

mAE L=

IREEEED

e

NESRTEEEEE 5 (847 : mg/m?)

FEREIRERAEE (BT ) OXHHE

AED

HRHLER

1) Auletta CS, Weiner ML, Richter WR. A dietary
toxicity/oncogenicity study of tributyl phosphate in the rat.
Toxicology. 1998 Jul 3;128(2):125-134.

Ba

D SD vh&EE 50 FL(CHABEN)-n-TJF)L%Z 200, 700. 3,000
ppm DIRET 2 FRPEEEIRSUIKBR TE. 700 ppm LI EOHETHAE
IEANNHEIAS, S5(CIELE TR D L7 BAZ R . FLEEE. 1T LA ANER
51, NOEL (& 200 ppm(IRA(SIRET L. It : 12 mg/kg bw/H.
Iiff : 9 mg/kg bw/H)Tdorc 1) &

L ELD, BMEEROIER(CBVTEMOIEE R ZIR R EL U
NOAEL% 9 mg/kg bw/BEHIKL. RMEERRESEEERELUE 5mg/m?
N\ R EEEBEEVTHRERT S,

BEDima

TODIEH

OLE1-XBREICHIT 2+ —mXOERIGEFHRN. BIUVERNEREZECH
WTAIBICERD, %E’Iia"'*(D@.J(LB”b'CLJJ[I(DYﬁkuHED‘M\E
TH3IH

OLE1—-XERICHIIBF—m X DEES FUA - ZREREENERD,
SEIOI> RRA > MNEECBRU GENMONFEABNNE THhdeH

C1Z oAt
( )

ZOAMBOIAX> b

25COEBMERTECHTZEEREMEIT 16.2mg/m’ LEEEHE
5mg/m>EDLEN 3.24 THRTENS, FIFEERROM A& IHE TS iHE
FHENMNETHD,
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Bl

wEEHA WHHAER)

{EZMEE DAEEN)-n-JF)L
CASEHE=S 126-73-8
BESES BHEDEERTARIERE 9 627
HEHIES 2006%E 20145E 20195 %
- (Tri184FE) (Eri264EE) (DHTEE)
s (BO) X534 X34 X534
ST (BR) HATERL SFTERL X539+
S (RA @ H2R) paEsPOE N DEEERSS paEsPOE N
S (RA : &ZR) X532 X532 DETERV
2SS (RA : WEE, SZK) SFATERL SFTERL X534
REREEME/ RIBiE X532 X532 X532
GHS%H%a BRICXT I B EEE B/ BRI X432A X532A X531
IR AR kA 14 DEETERL DETERN DEETERL
BRI RRMEIE DEETERL DETERN X534+
AIERERIR X534+ X534+ X535+
RN DEATERV DEATERN X532
ET-E=c X534+ X534+ X535t
WEENERSE (HEIRE) DEETERL DETERN X532 (MF0KEs)
~ £ = X932 (FBE. BERE. | X992 (FBE. BBRt. | X922 (R B
= %E\ == j%fﬁ
BHEZNERSE (RIERE) ez ET) B
BANVEEHE DEETERL DEATERV DEETERL
TLV-TWA |5 mg/m> (0.5 ppm) (IFV) (2013)
o AL TLV-STEL |-
o EEEm  peRE |-
g EFE  BAHERE|-
BRSR(ECERIRST 5 DFG MAK 1 ppm (11 mg/m°) (2000)
BOHE#H# Peak lim [I(2) (2000)
3
@) OSHA ;%AL 5 mg/m
(O~QEFES%) 5 nosn  TWA 0.2 ppm (2.5 mg/m’)
STEL -
- : K 3
® UK WEL TWA Tr!butyl phosphate, all !somers, 5 mg/m3
STEL Tributyl phosphate, all isomers; 5 mg/m
TWA -
EU IOEL
v v Io STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q FEEBEFMEE 64 (5) 253-285 (2022) FBFEEZOENIES (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
JRZEERSCE DR The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
AN
%(;%L\RL\E’J @ OSHA Occupational Chemical Database
HEREEEDLE1— https://www.osha.gov/chemicaldata/569
;zmko)uz t\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

HMIRZZHEMEE . 2023/8/21

ME%

2-27 )7 UNEEAFIL (MCA) CASRN | 137-05-3

FHHREOES

mARE L2

IREEEED

==

NEEEEESEE © 0.2 (BfI: ppm )

EEMEEREEE 1 (BEAI : ppm ) OXHAE

HRHLER S

1) McGee WA, Oglesby FL, Raleigh RL, Fassett DW. The
determination of a sensory response to alkyl 2-
cyanoacrylate vapor in air. Am Ind Hyg Assoc J. 1968 Nov-
Dec;29(6):558-61.

2) Goodman M, Paustenbach D, Sipe K, Malloy CD, Chapman
P, Burke ML, Figueroa R, Zhao K, Exuzides KA. Epidemiologic
study of pulmonary obstruction in workers occupationally
exposed to ethyl and methyl cyanoacrylate. J Toxicol Environ
Health A. 2000 Feb 11;59(3):135-63.

FEO
Ba

A b

BEt 14 2ONS> 7472, 2-2 7 I 7 IVIIVEEXFIL(MCA)ZKT 1-60
ppm. 60 DfEFKELERER (5 DCECRERTELBRBERZRAR)

T, IREFMEL 1-3 ppm. EFFEOREFIIEEE 3 ppm. EBRIEE 5
ppm. FiR-£51(E 20 ppm U EDBRE TH5NIZ. 50-60 ppm TILER
PEEADBEVRIE, (JERICOERM (FEREOFERICHIE. 112
BEfEfREE) O—BMOREADEE (BRONTH) N 2 AOHERE (R
»HENiz 1),

ST ITINBEIC L BEE SRS (BIEMAHEEEIRE) F(RDIZE
OEEFIERSICEDEFTEEINIEFMFTEL T, IHEFIRIETH . MCA
E2-27 )7 DINEBETFIV(ECA) DI (CIFKEEUIAFEEE 450 & (F15
{EEHAR] 9.4 £, B 72%. M 28%) EXI&RELE 17 ERIOIR—
NMAFTOESESNTZ. RN )\ —S>J(CEET3 116 ADEA(EL
TAITEME (480 73) (FH&(AIFI4E 0.05ppm BLUEAE 0.5ppm.
FIFS OV REERECRE IS 3 AOBEAIEAEME (15-30
73) (I FI4E 0.2ppm BLUERAIE 1.5ppm ToHholc. MEFz=%H
TZ3<EERE 126 AEFEIKERFEDLEERRICB VT EAEMEAHERERRS (— 2%
<70%)DFEEVRDIERHT . AEFIXTIRIATE THIIEL A AR
EBLUVER - FEEREDBDEEERSOBN O 2).

R$ MCA. ECA B2 BH ML TORRICZLWLCE. R
AR IEMEOFELENZVNEEZSNBENS. mIEZRZFLRBU

TEHmLIz,

PAELD, e b B SEAZE At AR E 2R e L Ui\ iTE
EE%(E 0.2 ppm. IRSLU ERERIEBZIRFRZELUIEREREER
#4E 1.0 ppm ZIREI D,

BDiZE | TDEH

OUE1—XHRICHE B+ — X ORRIGEFN, FIUERIRRECHVTABICRRD., MBIERSORNICHL CEMOXIAEN B ETHIH

OUE1—XHRICHE 3+ X OEERS A RERIRIZENR LD, SEOTY FRA> MEECERL CENMOXIBEN G E TH I

ozoftt ( )

ZOAMBOIAX> b

BB, ITICRAEENITHBE(OVTE I REREEELIVHEVIRARE
THOTEMERFFZEISHII TN DI RICEBRET 2NENHD.
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Bl

wEEHA WHHAER)

=== 2-ST JTIVIEEXF )
CASE=S 137-05-3
MaEe BB DEESITARIERS 9 206
E— 200652 20155 201852
(ERR184EE) (P27 (FR30LERE)
2SN (80) X534 X434+ X534h
SMBE (BR) X534k Z535h R55h
2B (RA : H2) SRR SYABITERIN SYABIFERIN
2B (RA : &S X432 X432 X432
2MEE (RA : IHEE. XN PEETERL DFETERL PEETERL
RS R/ RIBIE X432 Z535h SETERL
GHSH 48 BRICXI T ZEERIBENE/ BRAIEIE 4328 X528 4328
DFIRES R E X531 DEETERL X531
RIERMEIE X534k SEETERL X531
SETEE R SETERL SEETERL SETERL
FOANE SETERL DEETERL SETERL
4TEEIE SETERL DEETERL SETERL
BB (HOIRE) =93 (mEmm) | C00 ,lf“ﬁﬁw &3 ,l_&f;’_f‘ﬁm‘
BEENRSSEE (RERE) SEETERL SETERL) SEBTERL
mxAAEM PEETERL SEBTERL SEBTERL
o scom T [ozen Gy
- EER o |-
s BATORE|-
FRZE(SGERR 5 - MAK 2 ppm (9.2 mg/m°) (1978)
BOEE Peak lim [T(1) (1978)
@ OSHA TWA -
(@~D35%E) e
® NIOSH
STEL B
TWA -
9 UK WEL STEL 0.3 ppm (1.4 mg/m>)
TWA -
@ EU IOEL STEL -

[REHZEDUX
ECAVEAR
HREEDLE1—
SZERDYUZ b

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

(@ FEREBLEFHMET 64 (5) 253-285 (2022) rBREZOEIE (20224F)

(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
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/569

(® CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html

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

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

BFZREFHMZEA  2023/10/20

ME%

CASRN | 141-32-2

TIUVEE)IRIL-TFIL

FHHREOES

m Az =3

AED

Ba

RmERE
fBORE

NESEEEESEE 2 (BEfI: ppm )

EREIREEAEE (BT ) OXFHME

IR PR
.

1) European Center for Ecotoxicology and Toxicology of Chemicals
(ECETOC): n-butyl acrylate. Joint Assessment of Commodity
Chemicals No. 27. ECETOC, Brussels (1994)

2) Merkle J, Klimisch HJ. n-Butyl acrylate: prenatal inhalation
toxicity in the rat. Fundam Appl Toxicol. 1983 Sep-Oct;3(5):443-7.

A b

ItfhfED SD v, &Ef 20 T, 0. 21, 108. 211, 546 ppm Q=% 6 BFfE/
H.5H/BET 13 BERIRASEUFER. 546 ppm T, 40 ILOFHIDS5
31 A 3:EEMS 13 BABFTICHRT UL, 3 DDREAZEEFCETET(IEHREIN
Bhofc. 546 ppm BfL 211 ppm BFT(E. BRHEMMPETHERREN., (KAELS
IINEELCREA UTz, 211 ppm Tld, SRS LUBRMGIEDOXAENERER SN
IRTOENEFF U, 108 ppm Tld. BEDZ(L(AEIENMNETIFENESR)
DaHENTEN, RIBEEERNZ(LEHSNBN DI, 21 ppm TIIFZE(IERHSNR
hofze A ELD, NOAEL (X 21 ppm T#Holz 1),

§FIR SD 3w, &8f 30 [L(C 0. 25. 135, 250 ppm OFHYULES LRI -TF
W EIER 6~15 BRI, 6 B/ BHIRA(FEIHTER. BHASMHELT, 135
ppm MU ETEITEIRD WL EICAREIBNEDFETICERRBA NHSN
Iz BMASBMHICEEL T, CNSOEE TOHEREIMEROFETCERRIEN
BLUEFRIEROBRTEIRVNMEZHEEAUER AHSN Tz BREEPA
REES LU IBOMRIEIEEHSNRN . 25 ppm TEEHMAS4HPRRIR
TS| EEIERN oI, U ENSEHAS S SUIEEZED NOAEL (X 25 ppm T
»Holc 2),

BLEED., EDERBROFERNSER, &, MIREFADRBZERFRFZEE Ul
NOAEL % 21ppm EHIBFL . FEEGZEZFZ2ER UL 2 ppm Z/\IFEEEE
HELUURRT D,

EDi5

ZOHEH

OLE1—XEEICE I 2F - X OERIGEFRN. RURNRRFZECHVWTK
IRICERRD, ESHEEFORET (CIRU TENMDXEEAENM M E TH DD

OLE1-XBRE(CHIIBF—mXDEKES FUA RN RREZENERD, SR
I RN METEICERU CENOX RSABEN N E Tdrd e

CIZ0AH
( )

TOMOIX b
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Bl

wEEHA WHHAER)

{EFEE TIOVWEE)IXIV-JF )
CASEHS 141-32-2
KSES BERSEEEMATIRIEE9
E— 20065 E 20095 20145
- (ER18EE) (ERE214EE) (ER26EE)
s (BO) X535 X534+ X535t
s (BR) X535 X534+ X534
S (RA @ H2R) paEsPOE N DEEERSS par SPOE
S (RA : &ZR) X533 X533 X533
2SS (RA : WEE, SZK) SFATERL SFTERL SFATERL
REREEME/ RIBiE X532 X532 X532
GHSZ 48 BRICH S 2R EEE /BRI X532A-2B X532A X532
IR AR kA 14 DEETERL DETERN DEETERL
R SRR X531 X1 X31A
AR RIR X534+ X534+ DEETERV
RN X534+ X534+ DEETERL
S X532 X532 DEETERL
WEENERSE (HEIRE) X533 (RuERIBE) X531 (MFRER) X531 (MFREs)
WEENERSE (RIERE) DEETERL X531 (2F) X531 (MFREs)
RANVEENE X532 DETERN DEETERL
TLV-TWA |2 ppm (11 mg/m?) (2014)
& ACG“-_I TLV-STEL |-
o EXE  HERE |-
e ¥ BAHEERE|-
Hi2E (SRR i~ oEC MAK 2 ppm (11 mg/m>) (1996)
{BEOBHE Peak lim 1(2) (1996)
TWA -
OSHA
o o STEL -
(O~DEE=E) 5 NIOSH TWA 10 ppm (55 mg/m°)
STEL -
TWA 1 ppm (5mg/m?)
UK WEL
© STEL 5 ppm (26 mg/m?)
TWA 2 ppm (11 mg/m?) (2000)
@ EU IOEL
STEL 10 ppm (53 mg/m°) (2000)
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEBEFM 64 (5) 253-285 (2022) FBREZOEIE (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
E%Eﬁ %'(DLIX The MAK-Collection for Occupational Health and Safety
- https://onlinelibrarv. wilev.com/doi/book/10.1002/3527600418
$(k—ﬁﬁ L\E{L\\E"J @ OSHA Occupational Chemical Database
#&E@%"G)Dtl_ https://www.osha.gov/chemicaldata/569
SZ@(ODUZ t\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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5 F i o) B SR & Al

BFIR=ZHEEHE : 2023/12/26

YL, FIITH)-I (Bl EJTH)-LTZY) | CASRN | 141-43-5
e 0 NEREEELEME : 20 (BfI: mg/m°)
= SRR EEE ;) OXME
BTN . 4
R OEE
memwpmy | 1) PRIBEBILES BAAATILARRC S~ (2 -TI5/ 0S5
g NV SICEBNAEMRER CRAGER) REE, nﬂ%ﬁﬁs.
fm&ms&m 0641] (2010)
eomm | >
GLP HBIT. OECD TG 451 [CEU R THNSEIEEE .
I F344/DuUCriCrlj SvN&E£ 50 FE(C 0. 800. 2,400 KU 7,200 ppm
(EELE w/w) 0 2-73J/T4)—LRAROIRSICES 104 BREORRE=H
UGS, DTSR BB ERE Tooole, I 7,200 ppm BXOETFIEA
BREELDODIEETH R, SRR ERDENNE RSN, 5 L38
BEEROEHIBIUR, —RRRAEDERIERTIE. FRICLBINSEEFEDBER. BERR
UFRERNIED 7,200 ppm BHCRSHBN T, AAEIEINOIEIN. HkED 7,200
ppm BHCIRHBNT, BRSO, IO 7,200 ppm BT SHIREE
LTRSS, $e. EKBOEMEN. HTE 7,200 ppm BETRIYSHIREEL
T. 2,400 ppm BFCHZDBICERSHENT, METEIEKEDEEN 7,200 ppm
BECIRSBIANS 90 BETRHBI. 2,400 ppm BHCHEENT. IS, 1%
pEmemy | TUREOREMS U CRE R EOR TS T 1
iy TLX%(D%:*;“&UT RO BEESEOREAEEIAERED 2,400 ppm LR

C. BiROPKREE ERZ @Rz R 7,200 ppm BECERHSNI. ZOAM, BEEAD
%2%’@?” I2ELEL T, IRREROSBELRB MO G OEIN#ED 2,400
ppm Bl EOEFC. BiaE=DIENNEEE 7,200 ppm &%, IH(E 2,400 ppm L
LT OBHIROSNIZ, M EIEEOREEIMNIERHSNTG, 2-7Z )15 /-ILDO3Fv
(ST I BFENAMEFRVERERUZ. 2T, 2-73)I4)-ILDOSYNIITI S 2 /D
SEAKEROESCHIIZESES (NOAEL) (I, ML EBEMADEE AT RRA>
LT 800 ppm (I 42. It 69 mg/kg bw/d) THBEEZBNIZL ).

BLEED, SisiBROFERNSBIEEZIRFRZEE LI NOAEL % 800 ppm

(I 42. I 69 mg/kg bw/d) EHIERL. HED 42 mg/kg ZE(CAEEZREE
ZEEURE 20 mg/m’ Z/\ERREEEELUTRRT 2, 25, ENREEE%E
BEENICETBIEHRICZLVCENSIRELRL,

ZOMDOIX
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B

wEEHRN FHEREER)

L [tEnEs  [prom
2. |CAS&ES 141-43-5
3. [meEs S AT BT o 21
EEMIES 20065 E 20075 E 20144 E
(PEISER) | (TH19%E) | (TH26wE)
S (B0 &5 : 2
BB (55 =53 : =54
BEBE (BA 50 TR : B
BEBE (B 5 AITEBL : AFCERL
SEBE BA BB XD | slcaby : AETERL
AT TR ZH1A : EA 1A
BRICH I SERRIEEME /IRREE X1 - X551
TR =1 PECERL | pmmcEnn
" R =1 X1 X1
4. |GHS75R AR B : PRECEBY
RAE AITERL : FTEBL
BT X2 PECERL | pmEmcEnn
X1 R BT KR (AR
S = | . DR, B
HERNEESE (HERE) : R
BEFR)
K71 R TR 51 (AR
BEROEEBYE (ERE) (% HE, . |- %) E92 (0F
L DPRE8) )
BAAEER AFTERL : AFCERL

IR (I<ERPRFHYE
5. | 0B
(@O~E%E)

- 3
® ACGIH JEY-TWA |3 ppm (8 mg/m’) (1965)

TLV-STEL |6 ppm (15 mg/m?®) (1976)

BAEE IFSEE 3 ppm (7.5 mg/m>) (1965 : 12%4)

WEYE  RAHERE|

3
e DFG MAK . 0.2 ppm(0.51 mg/m~)(2015)
Peak lim I(1)(2015)
3
@ OSHA TWA 3 ppm(6 mg/m”)
STEL -
3
©®  NIOSH TWA 3 ppm(8 mg/m )3
STEL 6 ppm(15 mg/m~)
® UKWEL WA -
STEL
® EU IOEL TWA 1(2.5)2006
STEL 3(7.6)2006

JRE TR ZF DU
SRV IR
BEOLE1-X
BADYR b~

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

Q) EXEBAETFHMES 64 (5) 253-285 (2022) FEREFOEIE (20226%)

(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/Iss2/Doc002/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/569

(® CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/npgd0006.html

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

(ZEU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks
related to chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

HIxREZHEFEHE  2023/09/19

=E2

BRAEXSFI (B : XSFINAFSKR) | CASRN | 141-79-7

FHHREOES

mAE WE:3

IREEREED

==
ES%

NESEREEESEE 2 (87 : ppm )

MERMEEREME (Bf7: ppm ) OXFH1BE

TEO

IRHLER S 5

1) Smyth Jr, H.F.; Seaton, J.; Fischer, L.: Response of Guinea
pigs and Rats to Repeated inhalation of Vapors of Mesityl
Oxide and Isophorone. J. Ind. Hyg. Toxicol. 24:46-50 (1942)

2) Silverman L, Schulte HF, First MW. Further studies on
sensory response to certain industrial solvent vapors. J Ind
Hyg Toxicol. 1946 Nov;28(6):262-6.

3) Bernard, L.G. and Faber, W.D., Mesityl Oxide [MO];
Combined Repeated Dose and Reproductive/Developmental
Toxicity Screening Test in the Rat. cited in OECD Screening
Information Data Set (SIDS) (2011).

Ba

HESYE 10 IEH LU 10 IEOUEEEEILEY N 25-500 ppm % 38 BFfE
(FEURRER T, 250 HELU 500 ppm TR _-ZPLGEICRIEIEN RS
nrent. 50 LU 100 ppm TIEREBHEZFORE(FERHSNBHOE 1),

ErDEREER (F<EERR 159) TE. 25 ppm DIEETIRORIEL
R, E5(C 50 ppm TIEEDRIBENERHOSNIE 2),

MERESY S CRETANEA, ILEREEERL) (CRYPE% 0. 31, 103, 302
ppm OIEET. i 49 B. Itf 36-49 H. IRA(IKELE (685//H. 7
H/E., £BESUICE) . RERERSSE N - EIERE S HEER
(OECD TG 422). GLP [CTEMEN Iz, EENSDEBH WY [IBD
DR E A7 R MR _ERZ (CHIFDRIBIEZEA L. 1@ RIAE. R ERZACEN
RESINTHD. IFEEE(L 31 ppm TIR_EREBICHIFZIEHRTH
oz 3) .

PAELD., EWDERHBROFERNS. IR FRZERCHIT 2B R ZEEFREZELL
1z LOAEC % 31 ppm tHIBTL. MERGFREEZERBUL\RKEREER
#E{EELT 2ppm b“ﬁé’l&%ilsnéo

BDIHE

ZOHEER

OLE1—-XE(CHII 2+ —mXDERICEFEN. BURNRRFZECH
WTKIRICERD, ESMEFOR (CBRUTEMDOXEGREN LR
THI

OLE1-XBREICHIT D+ —mXDIEES FUA - SN RRFZENERD,
SEIOIY RRA> NEEICERU CEIMOXEFRAEN N E T D

OZOA

ZOMDOIX
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Bl

wEEHA WHHAER)

LFE# BACASFIL (Bl @ XSFIAETR)
CASHES 141-79-7
KSES BHEDEERTARIERE 9 195
=5 2006%E 20145E
REHAE (T8 (TH26%E)
s (BO) X534 X534
s (BR) X535+ X545t
s (RA @ H2R) DEET RS FEX RS
ST (RA : &ZR) X533 X933
SMEE (RA : HE. XK DEETERL DEETERL
KRIEBEEM/ RIBE X532 X532
GHS%4a BRICIS B EEERIBIE I/ BRAEIE X432A X432A
IR ERRRAE I DEETERL FTERW
RERFIE DEETERL DETERL
ShEffRERR T DEETERL DFETERL
FENAME DEETERL DFETERL
e T-E=cd X532 X532
WEENEEEY (HERE) 'Zﬁ%gf;”%% Bﬁ%@i%f”%”*‘
HERNIHESY (RIEFRE) X731 (£255H%) X531 (MFIRER)
BRANVEEHE DFETERL DETERN
TLV-TWA [15 ppm (60 mg/m°) (1992
= el TLV-STEL |25 ggm EIOO n%j/m)3)( (199)2)
o EXE  wemE |-
‘ H¥e  RAKERE|-
Hi2E (SRR ~ oEC MAK 2 ppm (8.1 mg/m°) (2015)
Ty =F i Peak lim [ I(2) (2006) i
TWA 25 ppm (100 mg/m
i) ® OSHA vy 25 pp ( 9/ 3 )
2> ® NIOSH TWA 10 ppm (40 mg/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 (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(@ FEEBLEFMES 64 (5) 253-285 (2022) FEREZOEE (20226F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
BRSO | oy ey com/do00k/10.1002/ 3527600415
%(:ﬁﬁb\tﬁﬂf‘] @ OSHA Occupational Chemical Database
ﬁ%rﬁ%@btl— https://www.osha.gov/chemicaldata/569
SHADUZ b ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

BIR=ZHFNMEE . 2023/7/31

ME%

IWRI-NTH5> CASRN | 142-82-5

FHHREOES

mAE L=

=3

=EEEE

NISEREEEE 500 (BfiZ: ppm )

EREIREREAEE (B - ) OXRFHE

IRHLER S

1) Patty,F.A. Yant,W.P. Odor Intensity and Symptoms Produced by
Commercial Propane, Butane, Pentane, Hexane, and Heptane
Vapor US Bureau of Mines Report, Report of Investigations
Investigation No 2979 U.S. Dept of Commerce, Bureau of
Mines,Washington,DC (1929)

2) Simonsen L, Lund SP. Four weeks inhalation exposure to n-
heptane causes loss of auditory sensitivity in rats. Pharmacol
Toxicol. 1995 Jan;76(1):41-46

3)Kristiansen U, Nielsen GD. Activation of the sensory irritant
receptor by C7-C11 n-alkanes. Arch Toxicol (1988) 61: 419-425

4) Alarie Y. Dose-response analysis in animal studies: prediction of
human responses. Environ Health Perspect (1981) 42: 9-13

FEO
5E

ERT(E. 1,000 ppm % 6 DERATRENTHRHEVNEL., EREZ
DHABIIR A I DETEERSHEL\ EEEE. [IFE0EBNIREU.
NSOMIRAEIR (T, TEE AR RIBMENRVBETHRE LR, 2. 5,000
ppm DERFEDIEEE (4 Df) T HER. BARNRNARSN. (FEX
BFRIETHYIARROEREN G LI 1),

Long Evans EfS5YMNC n-AJ45>% 800 HLU 4,000 ppm T 28 HRE

(6 B5fE/H) (FLEUI, $58. 4,000 ppm Tl (FEHET 2 hBEIC
FEMRERS SN ERICE T Uz, 800 ppm Tl 1/11 fAIT. 4,000 ppm
T(39/10 AT, BERREORMEN 10dB IEMLEZ2) -

YJRIC n-"TH>% 8,157~24,801 ppm TIEEULER. [FIRED
RADNESN, [FIREN 50%iH41 93 RDsg (& 17,400 ppm (0~10 %9
(F<ERF)F(E 15,600 ppm (21~30 (IERF)EHETEINE 3).

LiE3) EPEERTIESNIC RDso BEIEEE(CIMNETIE. ZREELT
[0.031%2FI32LICEhEREING)  ATHIODIEZEE RDs fEIE 520
ppm EHETESTNBELD, E hMOKUERIEMEZ BB TEHDEEELT 500ppm
’E/‘\H%F’a‘ii;%g%i%ﬂ“étbﬁ%ﬁ@%o

BOZE | TOEH

OLE1-XEE(CHE T2+ - X OERIGERND BURNERRFECS
WTAIRICERD, #!I\EE’IEE%(D@J(LB?}EL/'CJ_DDOJYF'TXEHED‘M\E'C‘
HIH

OLE1-XEECHIT 2+ —m X DTS FIA - RN REREZENERD,
SEIOIY FRA> MEE(CERU TCEIMNOXFRFAENNE TéhrdIesd

CZ0AH
( )

ZOMBDIX b
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Bl

wEEHA WHHAER)

{EFEE IWRI-NTH5>
CASEHS 142-82-5
BaSES SEREEAETARIEE9 526
HEHIES 20065E 20095 E 20145E
- (Tri184FE) (Eri214E) (Tri264EE)
s (BO) DEETERL X534+ X534+
s (BR) DFETERL X534+ X534+
SMSH (RA @ H2R) PaEPOE N DFEIERSS PaEPOE N
S (RA : &ZR) X534+ X534+ X535t
SEE (RA : WEE, SZK) SFATERL SFTERL SFATERL
RSB,/ R X532 X532 X532
GHS%#% BRICXT I B EEE B/ BRI X432A-2B X532B X432
IR AR kA 14 DEETERL DETERN DEETERL
BRI RRMEIE DEETERL DETERN DEETERL
A SRR DEETERL DETERN DEETERL
RN X534+ X534+ DEETERL
S DEETERL DETERN DEETERL
e . ’ _ X533 (NERIEE. | X923 (RBYER. & |93 (KUERIE.
FIEAER == RE
D s il o RREREFE) ERIEE) REER)
HEENERSE (RERE) X532 (FHAE) DEETERL X531 (FHER)
BANEEHE X431 X451 X1
TLV-TWA [400 ppm (1,640 mg/m°) (1979)
®  ACGIH -
TLV-STEL |500 ppm (2,050 mg/m>) (1979)
® EEE HESEE |200 ppm (820 mg/m?) (1988)
S EFR  BAHDRE|-
BER (SRR IR 5 ore | MAK 500 ppm (2,100 mg/m’) (1958)
fEnEH# Peak lim [T (1) (2000)
3
@ OSHA ;’_IV_\:EAI\_ _500 ppm (2,000 mg/m?>)
~ =
(O~QEE%) 5 noon  TVA 85 ppm (350 mg/m’)
STEL C 440 ppm (1,800 mg/m°)
TWA 500 ppm (2,085 mg/m?>)
K WEL
9 v STEL -
@ EU TOEL TWA 500 ppm (2,085 mg/m?>) (2000)
STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
2 FEEBEFMEE 64 (5) 253-285 (2022) HFBFEEZOENIES (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
E%gﬁ %"(DJ_IX The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
AN
%(;%L\RL\E’J @ OSHA Occupational Chemical Database
#&E@%G)I/tl— https://www.osha.gov/chemicaldata/569
;zmko)uz t\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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5 F i o) B SR & Al

BFIREFHEMZEH : 2023/12/26

YEL SRR | CASRN | 298-04-4
REEEED NEREEEAEME : 0.02 (BfI: mg/m°)
TR EFEEEEEE (BT - ) OXH1BE
SEBHNTURELR @ . 4
BHLER S DB

1) Thyssen JT. 1980. Disulfoton (S 276). The active ingredient of di-
syston subacute inhalation study on rats. Wuppertal-Elberfeld,
Germany: Bayer AG, Institute of Toxicology. 83-T-80. Bayer Report No.
9065. Mobay ACD Report No. 69361. cited in ATSDR.2022.

2) Shiotsuka RN. 1989. Subchronic inhalation toxicity study of technical
grade disulfoton (DI-SYSTON) in rats. Study No. 88-141-UA. Report No.
99648. Stilwell, KS: Mobay Corporation, Corporate Toxicology
Department. cited in ATSDR 2022 and IPCS INCHEM,
https://inchem.org/documents/jmpr/jmpmono/v91pr10.htm, (=88

P 2023/12/01) .

fffg_%@—@ 3) Hayes RH. 1985. Chronic feeding/oncogenicity study of technical

ER}E&J?*}EH disulfoton (Di-Syston) with rats. Study no. 82-271-01. Stilwell, KS:

UTARRLEm S L . . . .

Z0IB Mobay Chemical Corporation, Corporate Toxicology Department. cited
in ATSDR and EPA-IRIS.

4) Jones, R.D. and T.F. Hastings (1997): Technical grade Disulfoton: A
chronic toxicity feeding study in the Beagle dog. Bayer Corporation,
Stillwell, KS. Study Number 94-276-XZ. Report No. 107499. February
5, 1997. MRID No. 44248002. cited in: U.S.EPA (1998): Reregistration
Eligibility Decision (RED). Disulfoton and ATSDR.

<HEh>
SRR 1) (FEESMAE. SR 2) (FERIEMORAEKE (BhD:HER) THO. RIS

3) 4) (IRHAEGEICLZENDEBR THD. L\INEIATET T AFERNSEFEC

EAREHIMTUTZ, BE. EXFREBA VNIRRT =HICE I ZRXFRICLZEDTHD.
It Wistar Swh&Ef 10 ILIC 0.1, 0.5, 3.7 mg/m’ O ZJLRN % 6 BERE/H.

5 B/3E. 3 BERRAELEUAER, 3.7 mg/m’ (EERET(E. MR 1 BRI

IREK., 8, R MAENN. MEIREREENHSN., FRIMEK7EFI IV IZATS5—T
(AChE) SE4PEE(FHEHEENEN 24-28%. 27-32% T, A AChE SEI4EFRE(E

MR NEN 48%. 58% Tdhrolz. £z 0.5 mg/m? (F<EEELTOR AChE SEIHFEE (&

It 30%ToHofz. &Iz, It 0.5 mg/m’ (BB TREDMENZE (FHE |8) &

JURIEMZ L EZERHI 1),

EEREEED It§hifE F344 Sy h&EF 12 IRCSRILRN (F8E 97.8%) 0.0.018.0.16. 1.4

RRDIEH mg/m’% 6 B5f3/8. 5 /8. 13 ARRAEKE (SEBIEE) UHER. 1.4

mg/m? (FEDIIECH VT 14-31%0IM5E AChE SEMHFEE. 22-34%D7RINEK

AChE &R, 28-29%Df ChE SEMFAENRHSN. FAETE 1.4mg/m? (#

BRI CERNORIEMFIRZRDIZ. —75 . MMOFKEBRECHVTIE. WITNEEERIE

R FETROIENN. BRREFRA. MIRIRBABLUREETE. BE MR EEERDHN

9| NERNRIERAES LUl EE LT FAET 2B ERE R RSN 2 ).

F344 Sy NIt 50 PL(Ch#:0. 0.05. 0.18. 0.75; Itf: 0. 0.06. 0.21. 1.02
mg/kg/d DS ZIIKN %z 2 FRTEEISUFER. tESvho 0.06mg/kg/d 15 58F
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TARINEK AChE J&4H 24%0H). 0.21mg/kg/d 585 CIRmBk AChE 5&1 57-
77%30l. B AChE J&ME 53% IS JUMRMERDZE N RHENTE 3),

W — )L R EE 4 PL(ZhE 0. 0.015. 0.121, 0.321. It 0. 0.013. 0.094.
0.283 mg/kg/d OSZILRb> % 1 ERBREEIRSUIAER. D 0.094 mg/kg/d
LU_EDBETHY AChE SEIED 22%iMEIN RSN, Fz(d<EE 91 HBRICIM® 0.283
mg/kg/d (F<EEEFT 60%LL_EDFRIMER AChE SEMFRENHSNIE 4).

BUE&D, Sy ROBMDEERDFERNS. AChE SEIPEES JUSB O R
Rz iz NOAEL % 0.16mg/m’ LHIBIL ., REERIGE S 2 Z B UL \BRHEE
HH#4E 0.02 mg/m> #1RET 3.

ZOAMBOIA> b
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BUIFE

HESHRI WHERE)

1. {EFEWEL SFAUSEE 0,0-SIFI-S-(2-IFILFALIFI) (Bl : SRILKLY)
2. |CASEHE=S 298-04-4
3. |BSEE BERLEEEETRRES 9 265
=3 20065EE 2017€E
=4IE . .
REIEAR (THISES) | (TH29EE)
SUESE (BO) X1 X1
SESE (BE) X731 X1
SUESE (KA : HR) EEN SRS Pk PO TSN
SESE (KA : &R) EEN SRS PDETERV
SESE (RA : B ZXN) X731 X1
FRERESE/ RIEE X4t X532
BR(C% ERMEE! N
EE %?;fi HRBIE X534 SHERTEBL
4. |GHSH %8 A
- IR B8 REAEIE DETERV PDEATERV
RE BRI X4t DEATERV
EIEHRREERIRE X545+ DEETERL
FENAME X545+ PDEATERV
HIES S X532 X532
4 >
BEENFREN (PERE) g)ﬁl (FrE g?l (FriE
- ey | X1 (FHR X1 (FHRZR.
FEENER S (RIERE
FERNERSE (RIEREE) =) )
RANVEEHE DETERV DEATERV
TLV-TWA 0.05 3 (IFV) (2002
) ACGIH ma/m” (IFV) ¢ )
TLV-STEL |-
® AAxEyx TE=RE RERL
BEFYZS mAHERE|-
MAK RERL
® DFG S
v = = eak lim -
B2 (< R IR RAIE - =
B EN
5. |0BE# @  OSHA >
D~QlFBE Sl
( >%5) TWA 0.1 mg/m’
® NIOSH
STEL -
TWA RERL
® UK WEL
STEL -
TWA RERL
@ EU IOEL
STEL -
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological
Exposure Indices (2022) ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(@ FEEBLEFMES 64 (5) 253-285 (2022) FBEEZ0EE (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/Iss2/Doc002/
oA e mbwl_2022_eng.pdf The MAK-Collection for Occupational Health and Safety
)ﬁgﬁﬁﬂ #(DHR https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
%(:}Eﬁ b\t_/LA\E"J @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569
6 3 (B CDC - NIOSH Pocket Guide to Chemical Hazards:
. 2 Paras b\ _ .
H%Eaﬁo)l/tl https://www.cdc.gov/niosh/npg/npgd0006.html
B'ZEﬁkO)UZ 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/led@ation/directives/directive-2000-39-ec-indicative-occupational-
exposure-limit-values




5 F i o) B SR & Al

BFRESFHEMZEH : 2023/12/26

ME%

1,2,3,4,10,10-A+Y/00-1,4,4a,5,8,8a-A+HERrO-

e \ CASRN | 309-00-2
IF+Y-1,4-I>R-5,8-X5)F759L> (BlI& : 7ILRU>)

IREEEEDR

=

N\BSRTEEEAEME © 0.001 (B4I:mg/m°)

EMREREEE . (B ) OXFHE

IENNTUNELAR
HmXOEHE

B : i

IREEEEDK
EEUTERALR
RULRSC L ED
HH

1) FITZHUGH OG, NELSON AA, QUAIFE ML. CHRONIC ORAL TOXICITY OF
ALDRIN AND DIELDRIN IN RATS AND DOGS. Food Cosmet Toxicol. 1964
Nov;2:551-62.

2) BEFHEBE, 7IWRIRUTILRU> (882hR) , 20134 8 A, BREEEER,
https://www.fsc.go.jp/fsciis/evaluationDocument/show/kya20130612246.

3) National Toxicology Program. Bioassays of aldrin and dieldrin for possible
carcinogenicity. Natl Cancer Inst Carcinog Tech Rep Ser. 1978;21:1-184.

<HEh>

<Ak 1 (B HEECEHERTHD. HAREMDEEOPD RV 6 FAZETEMEIN TV,
ERIEROEEHASTHSEEENSVEE SN,

3K 3 (& NCI (CEBFENAMERBR THD . EERAERDELHNSELEREMEEF .

IREEEEDR
ZEDHER

[tf1f Osborne-Mendel 5w h&Ef 24 IL (1 12 T, It 12 PT) (Z. 0. 0.5. 2.
10. 50. 100 F7z(& 150ppm(0. 0.025. 0.1, 2.5. 5. 7.5mg/kg/d)D7 )L RU>%
SOfARE 2 ERPREEIRSUER. RERICHZEL2S X ofc. 50ppm LU E(F(EEE
DEFRIETU. 24 nABOEEFXR(IMEYEED S50ppm (FKEEFT 25%. 100
ppm (F{EERFT 13-17%. 150ppm (FLEEEF T 4% Thole, (FIFITARTDISEFCHF
RO EENEEICIEIIL. FESIDFEER 50ppm (FEEEL L THIEORRAS LUEE
BtoRERE M. B R ORRERDIENH AN, FEEOFEE (IO (PIIE

(lympho-sarcoma) %(ZUsHEEDRERRCHIZDEZHSN. 0.5ppm (0.025 mg
/kg/d) BfTHZGEROSNL. INTORSEDSY NCHFRICER RS RE (FFRN R
R ENERHSN. 50ppm U EDIYRTE, COZALIEEETHOR 1,2).

£E% 50 Lo Osborne-Mendel SvhS&LU B6C3F1 ¥DXIC 0. 30 BLY
60ppm (Swh ; 0. 1.5 &&U 3.0mg/kg/d. Y9Z ; 0. 4.5 $&£U 9.0mg/kg/d)
OVIVRI> %, i 74 38, 1T 80 1A, JEEEIRSU 112 BAEICEEBIVIAER. 7ILRU>
(FSY RS LUHER AN T R(CBER R E2 S I RHN, IEXIADFETEXIC(IAE
(CESEUABEIN A5, E(C 60ppm (FEREDRERAFTE T HRE Thol. FIRE
(F. 5E& 1 FRIHBEILRIERE Tholeh', itk 2 FB (LA EN M IBE % T (O
ol WSy ML CEIRBR OISR MR ARRE L DIE SR A MENNU. CNSOFRAE
KL, FTBREELEE LB A, HEOLITNICHNTE, 30ppm (KEEITIIBEE THOR
. 60ppm (IKEEETIIBRTEIBH O, BIBORERRELT )L R IE55YNTH,
60ppm (FLEEDUET(IBELRENS TEHRINN, 30ppm (FEEIOI TIERRS
nRHofc. CNEOFERDIBNL, WRBEFL LR UIBS(CE—EUTERTIERND
el INBORIBFEEDFAERNEERE BIEL TLBINEINMIZEB THD. HEXTIAT
(. 30ppm (1.5 mg/kg/d) &5EL _ETATHRRNADFRERICHZICEELLZE
BRMENINESHSNE 3).

BUEED, 39 OB ERDIERNSATIEE#EERE/2L02 0.025 mg/kg/d %
LOAEL EHIBRL. RHERFEEZZBURZ 0.001mg/m’ &/ \BFRERE B 45 L T
REI3,

ZOAMBOIAX> b

-GHS EHAMEX T 1 B THaH. BREMENGIEORENTD TERVENS., FE
OHZ2BEEMELTEHRUEZ.

-F—5RX 2 iREEIYNREEESEN ppm TEEEHEINTWRTENS. GHS BFFHEH
AV RCEREHEEINTVBTECEDIE mg/kg bw/d (CEAHREUR.

SREATES M - RESHOMBEIDIENS. SEEHCHER RTHBETHB.
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Bl
wEEHA WHHAER)

a2ty =pA 1,2,3,4,10,10-A+Y400-1,4,44a,5,8,8a-AFHE RO-IFY-1,4-T>R-5,8-X5)F745L> (Bl& : 7ILRUY)
CASEHS 309-00-2
KBRS BBRSEERTORES 9 512
E=HES ZOQGEE ‘ZAOZOEFE
(CERR185E) DIREE)
s (BO) X532 X532
s (BR) X532 X532
S (RA @ H2R) PaEsPOE N XTEZELBN
S (RA : &) DEETERL DEATERV
S (RA : HEE. XK X731 X551
REREEME/ RIBiE X533 XTEZELBN
R T R R
a GHS%E IR 2R A E I DFTERL DFTERL
: . X539+ [48%FLHIC N
%@2‘, i| XET N
SRS Ut FTERL
AR RIR X532 XTEZELBN
RN X532 X51B
X531B. F2UTD
LIES X532 FRFEBAENULEE
([CBIT2IBNIX D
- = . — X731 (FER) (X
FEREM == TRi= RR
HERNERSE (HERE) X531 (FHER) 53 (SRR
o = =i X531 (FRRFF | X1 (R
FIEAZH == £
HEENERSE (RERE) . 1) . )
RANVEEN DEETERL DEETERV
TLV-TWA [0.05 mg/m’ (IFV) (2007)
= ACG“-_I TLV-STEL |-
~ EXE  goEE |-
e 4%¥s BAHERE|-
Hik2E(I<EERR ~ DEC MAK 0.25 mg/m> I (1966)
ElY=F:: Peak lim _[1(8) (2002)
TWA 0.25 mg/m’
. OSHA
S . - STEL -
(BO~QDFE%E) - NIOSH TWA 0.25 mg/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 (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEBEFHMS 64 (5) 253-285 (2022) FBREZOEIE (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
RZERSIEOYN The MAK-Collection for Occupational Health and Safety
- _ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
ﬁ(LﬁHutﬁH’\J @ OSHA Occupational Chemical Database
6. #&Fﬁ%@[/tl— https://www.osha.gov/chemicaldata/569
T ® CDC - NIOSH Pocket Guide to Chemical Hazards:
Krﬁk@ JZ l\ https://www.cdc.gov/niosh/npg/npgd0006.html
® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf
@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRRRE SR

HPIRSHEMER 0 2023/5/30

E%

IWENTIZILZAX CASRN | 379-52-2

FHHREOES

mARE O

IRERAE
EDIRE

NESRTEEEEE 0.003 (RX&LT) (Bfiz: mg/m?)

EREREEMEE RELERL (BT : ) OXIE

HRHLER
=

FEO
5a

1) Duchosal, F,, P. Thevenaz, H. Luetkemeier, O. Vogel, G. Pappritz, P. Mladenovic
and C. Terrier (1989): Fentin hydroxide (TPTH) technical grade. Subchronic (90-
days) repeated dose inhalation toxicity study in rats. Research and Consulting
Company AG (Unpublished). Cited in: IPCS (1999): Concise international
chemical assessment document. No.13. Triphenyltin compounds.

2) Bouldin TW, Goines ND, Bagnell RC, Krigman MR. Pathogenesis of trimethyltin
neuronal toxicity. Ultrastructural and cytochemical observations. Am J Pathol.
1981 Sep;104(3):237-249.

3) Boyer 1J. Toxicity of dibutyltin, tributyltin and other organotin compounds to
humans and to experimental animals. Toxicology. 1989 May 15;55(3):253-298.

4) U.S. National Cancer Institute: Bioassay of Triphenyltin Hydroxide for Possible
Carcinogenicity. Carcinogenesis Technical Report Series No. 139. DHEW (NIH)
Pub. No. 78-1394, NCI, Bethesda, MD(1978).

5) U.S. National Institute for Occupational Safety and Health, Criteria for a
Recommended Standard-Occupational Exposure to Organotin Compounds.
DHEW (NIOSH) Pub. No. 77-115 (1976)

6) Andersen KE, Petri M. Occupational irritant contact folliculitis associated with
triphenyl tin fluoride (TPTF) exposure. Contact Dermatitis. 1982 May;8(3):173-
177.

Ak

It Wistar 5w h&E% 10 ILEFRWVT. KEMENTIIZILAZX(TPTH)% 0.014. 0.338. 1.997
mg/m> DIERET 13 B8R (6 BRE/H. 5 B/B) MAFGEE (8) UER. 1.997mg/m>T
(& INTOEES LU 1 BIOREDEBEN RSN, Fie. MECBVTHIREPEE. [UEBLUAHD
THEBLUOREMZbZRDI. 2 0.338 mg TPTH/m? (0.11 mg Sn/m?) TEIMERERDIK
TEOMRFNELY IgM _EFREFOEFHNEENRDHENE 1)

¥4 R Long-Evans Sy (FCECRBA) (CEFEEN)TITZILAX 30mg/kg bw/B%x4#E
3~30 BIC@HIR OS5 UEER T, R nIae R R FZ RN EE (EFRH5NN 2)3),

YR UNIZATOREBEKER(ENTIZILAX 37.5, 75 ppm)(CLd 73 BREEOEERER
T EBHNAMEDIBNNERL, Z2OMMOFHEIRHIROSNRN O 4),

E MDIEBIEREEL T, NIIIZI AR ZEB UL BELZZEREIMULIL/ 1Oy ORFESE. FzhJT
ZIAX 20% 2 SO REOIR T FEBEDERES LUIRESOMERIE 5) « IVENITIZILAX%
SOENZREFIFEAUTOAEZEE T, R 0EMEER . EERNMREINTVS6) .
WINBIIEREIARATHS.

BLEED, ) EERTEELNOFETEREFEICLZEDTHD. NITZTIZXLED
NOAEL % 0.014 TPTH mg/m? E#IBfL. RERGEEZEBUICEREE%(E 0.003 mg Sn
/M \BSREEREAEEL L TIRET S,

B0 | 2 pim

op

OLE1-XBREICHII 2+ —mXOERSEMFRDL. BURNERSZEICSVTAIRICERD, #E5
MEFORF IRV TENMOXBEREN L E TH8H

OLE1—XBREICET 2+ —mX DEEES F)A - RHZRZEN R, SEDI> RRA > MEE
(CERU GENMOX BB G E TH DI

Ozof  ( )

ZOAMBOIA> b

FERF R EEOFHEICE I R KECL DA RGTRELOREENRATHIENS, ERERE
EEBIERELRV, BE . EFENES S - RESHOMRENGSIENS, SEEHACHER - 1RFIN
WMETHD.

BHAZ L EYIOHELACT I 2B E M E T I TINEOBERUVEDOEICLDEENERD

(Snoeij NJ, Penninks AH, Seinen W. Biological activity of organotin compounds-an
overview. Environ Res. 1987 Dec;44(2):335-353.) tDENIRENS. S 5 EEMRYE
(CDWTESTFIL-. STFIL-. NITFIL-. NITTZ)b-. FRSTFIL-ELTEHILIz. BE. NIV
AL EEZOBEEENREEVE MUK NI 1D A O ke B (CRE B & Bz R
Ulte
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Bl

wEEHA WHHAER)

{EFEE IUENITIZIVAX
CASEHS 379-52-2
BEEE BBRSEERTORES 9 322
- 200652
EEaC] \
ks (TEh187E)
ST O DFETERL
s (BR) X533
ST (RA : AR) par SPOE
SMSH (RA : &) DEETERL
S (RA : HEE. SZK) DEETERL
REREME/ RIBiE DEETERV
GHS5% IR(CH I 2EE MBS/ BRRIEE DEETERL
IR R kA 14 DEETERL
BRI RRMEE DFETERL
LIER SRR DEETERL
FOAE ESVIS
G DEETERL
X1 (HPARHE
BHERNERSE (HERE) x) XH3 (KER
BE)
HERNHESY (RIEFRE) X731 (RER)
RANVEEN DEETERL
@ ACGIH TLV-TWA [Tin, organic compounds 0.1 mg/m3 as Sn (1996)
TLV-STEL |Tin, organic compounds 0.2 mg/m3 as Sn (1996)
o EEm  fEmE |
e ¥ BAFFEEE |-
BRSR(ECERIRST ® DFG MAK Phenyltin compounds 0.0004 ppm (0.002 mg/m3) as Sn (2009)
EnBE Peak lim _[I(2) (2009)
@ OSHA ;_\F\Ili Tln, organic compounds
(@N®(ié§%) TWA Tin, organic compounds
® NIOSH
STEL -
TWA -
UK WEL
Y STEL Tin compounds, organic, except Cyhexatin (1SO), (as Sn)
TWA -
EU IOEL
= STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q) FELEESME 64 (5) 253-285 (2022) TEEEZ0EE (20226F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
%%?ﬁ%i%@”y The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= AN~
ﬁ(LﬁHutL’:H’J @ OSHA Occupational Chemical Database
ﬁ%ﬁa%@btl— https://www.osha.gov/chemicaldata/569
Krﬁkmux |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

HRYRSERMER  2023/12/8

ME#

RACFORHER* 1L AT 1 ZRICIRB) | CASRN | 409-21-2

FHRECES

B ARE O

R
fBoRS

I\EEEEEEME 0.1 (BfI: ./ ml )

EMREREE . (BT ) OXFHE

RHLER S 5

1) Akiyama I, Ogami A, Oyabu T, Yamato H, Morimoto Y, Tanaka I.
Pulmonary effects and biopersistence of deposited silicon carbide
whisker after 1-year inhalation in rats. Inhal Toxicol. 2007
Feb;19(2):141-7.

2) Bugge MD, Kjeerheim K, Fgreland S, Eduard W, Kjuus H. Lung
cancer incidence among Norwegian silicon carbide industry
workers: associations with particulate exposure factors. Occup
Environ Med. 2012 Aug;69(8):527-33.

AED
e

AT

I Wistar 3y 42 [LICZERFE, MHER. iR (J%MEam) »
ZNEN 2.4, 0.5, 2.8umDirAbr1( &=l (SICW) 2.6+£0.4 mg/m> (98
+19 fit#E/ml) T 6h/d, 5d/w. 12 1BBIIRAFKEUFER. (FELRTE
12 HB OFfYRIERR B Tk IR A B OB DML E L /07— % £
IRETZRAEARADZ AN RSOSSN, e E ZAMRE_ERZHFB0BRZRK

(bronchoalveolar hyperplasia) h':2$5N7E 1),

JIVII—0 SiC EET 1913 £h'5 2003 £ORICEAINE 1,687 ADE
HAE @& (CDVT, 1953-2008 FE(CEMABZI T IEAMNADIZE/LTEER
K(SIR)ICDWVT. £80A. IRAEM A IRAMERZR, JUZNSA K, SiC A F
HLU SIiC MiFENDRIE(ELEZE 3 DLELU TEHEUAER. SIR (& (EEE
EFHICHRELERET 1.9-2.3 THoleh', (FKEERDTT A LD EVGHMCH
WTREEKEECLEU TS RE KB TEERARERIEE (IRR) OEN
HEBHSNDEEFUA (IRR:1.9) BLUPIUZIMISA K (IRR:2.0) OHTdH
ofc. Fe. ZEEMEN TR, FVANSA MIREEEZRU., IRWT SIC fifHEToH
ofz. BB COBELS TOFEEREDLAFIIEE. 1960 ELURTSLULIE
T, #BUARZENEN 0.22-12mg/m> LU 0.11-5.2 mg/m?>. SiCW (&
0.0072-0.33 fil#/cm > BLU 0.0044+0. 2 #likE/cm > THOE 2).

Bl EncEdD., EMWSRERDATORRMEbET> RR1> ML T LOAEL % 98 it/
ml AAHEHIREL ., AERGREEZERURL 0.1 i/ ml ZEEEEMBEL TR
£935.

1 RESH Spm 8. 18H 3um K. KRESHIED 3 SxiBX Skt

EOB | 2 ome

OLE1—XERICHF 2 F—m X DERICERN BURMRRFZZICEVTK
IRICERRD, ESEEFORET (CIRU TENMDXEEAENM L E TH DD

OLE1-XBE(CHIIBF—mXDEKES FUA RN RREENERD, SEIO
I RN METEICERU CENNOX BRSABEN N E Tdr BT

Ozoft ( )

ZOMRDIA -

FRABITVER (SIC) DRFIRMBTOREMEIEVNEEZSNTSD. non-fiber
ELTORALITVWROREERZEMBEFEREE T MUALLTERED THEZI DN
EFL0. BRER XA TORE QEALFRERICEERIL TEEHUT,
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Bl

RESHRIL FIHREE)
1. {6=ME BAEER
2. |CASEH= 409-21-2
3. | BSE=E HBELEEFATIRIRE 9 336
AEHER 20065E 2020 %
(ERk18FE) SHI2EE)
=2HsE (BO) DEETERU SEETERL
=iEt (BR) SFETER SEETERL
=2HsEE (RA : AR) DEGI | EDTEHEUR
=BT (RA : BZR) SFETERL SEETERL
2SN (RA : HEE, XN SFETERL SEETERL
KRISEEE/Rigtit FTERL SHETERL
RIS o BB AIRGTE N -
5 . HCERL FETERL
4. GHSﬁ;E BRI DTSR DFATERL
IR 2R R EE DFATERL DEETERL
BB R SFETER SEETERL
B RIR S DFATERL DEETERL
FEHAE X5r1B X731B
LIESE DFATER DFETERL
N INTISE
WERREESE (MERE) > FREE i1 (a)
WEENERSE (RERE) (91 (Bh) X551 (Bih)
RANVEEN DFETERL DEATERV
RAEIFLSR [Nonfibrous
®RAEF\3R [Fibrous forms particles
(including whiskers)] (containing no asbestos and <
1% crystalline silica)]
0.1 f/cc (Respirable fibers)
(2003) 3
TLV-TWA Respirable fibers > 5um in 10 mg/n; (1) (2003)
©  ACGHH length,with an aspect ratio > 3 mg/m” (R) (2003)
3:1
TLV-STEL |- -
AAEE FEEE 4Zh— 0.1 4i#E/mL (2019)  [BRTERBL
s WEFR —
FiiZE(I<EEPRR BANSEE
5. EOB# 5  brg  MAK BERL RERL
(O~DI=E) Peak lim |- -
TWA 15 mg/m? (Total dust) i
@  OSHA 5 mg/m? (Respirable fraction)
STEL - -
A 10 mg/m? (Total dust) i
® NIOSH 5 mg/m3 (Respirable fraction)
STEL
TWA FERL FERL
® UK WEL
STEL - -
TWA RERL RERL
@ EU IOEL
STEL - -
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological
Exposure Indices (2022) ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q EZEEAEFMES 64 (5) 253-285 (2022) :FrBREZO#E (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/
S Gy mbwl_2022_eng.pdf The MAK-Collection for Occupational Health and Safety
E%EMXZ§ODHR https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
%(:}Eﬁ Q\E/LA\E’\] @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569
6. P » (® CDC - NIOSH Pocket Guide to Chemical Hazards: https://www.cdc.gov/niosh/npg/npgd0006.html
HERIEFDLE1—
T ® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
SZRRDYR b

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/dirsf)%ves/directive—ZOOO—39—ec—indicative—occupational—

exposure-limit-values




FIRAR B SR i

FFIR=ZHEEAE : 2023/7/31

ME%

gy —v)-IFI | CASRN | 540-88-5

FHREOES

mAE L=

M
EORE

NEERTEEREEE 20 (BE4 : ppm )

WEISREEEESEE 150 (BfI:ppm ) CORFHBE

R PR

1) Faber W, Kirkpatrick D, Coder P, Li A, Borghoff S, Banton M.
Subchronic, reproductive, and maternal toxicity studies with
tertiary butyl acetate (TBAC). Regul Toxicol Pharmacol. 2014
Apr;68(3):332-42.

2) Kenney TJ (2000) Report to Lyondell Chemicals Worldwide.
Tertiary-butyl acetate: 14 day repeat dose snout only inhalation
toxicity range finding study in rats. Huntingdon, Cambridgeshire,
Huntingdon Life Sciences Ltd, pp. 1-107.Cited in CICAD.

3) Nelson KW, Ege JF, Ross M, et al. Sensory response to certain
industrial solvent vapors. J Ind Hyg Toxicol 1943; 25: 282-285.

AED
Ba

ltffE CD1 YRR E$(40 IEHLUVIERE SD v h&Ef 10 IT(C 0. 100,
400. 1,600 ppm OEEE tert-JF)% 6 BRE/H. 7 B8, 13 BRIRA L
EUI, iBR(X US EPA GLP £&U OECD TG ([LAEVEREENTZ. ¥YUATIE 400
ppm L EDEET—@EMDNZEIN, HSYRTE 1,600 ppm TESIEDENIN
85N, mfELt 1,600 ppm TEIAFBE=DIEMBH5NT 1),

I SD Swh&E¥ 5 IT(C 0. 580. 2,100, 7,900 mg/m?>(0. 120. 440.
1,660 ppm)DEERE tert-JF )% 6 B5fEl/H. 5 H/AET 2 BARIRAIKE (B
Z8) L. BBISENFELR, 1,660 ppm DOHESY NTAFIREZMENNL., /NEE
U AERTHRRBREA D R B D2 TOES LU 440 ppm Dfiff 1/5 TLICHSNTE 2).

B 10 AORIT(T7ZAZFrERYNAT, ERIEEOHEIFIL (2%
FRABE) ZEKRIC 2~5 DEIFEUFER. 200 ppm TOH 3~5 SEIEET
(FRERE DAZENMEOREEEFZ . 300 ppm (FKETEIARZENEPEDF!
BEEEOMEORIBZEFAT 3).

BLEED, SMsiBROFERNS . FFIEAS LIRS (—RMEDZE) %R
FREZZLUlz NOAEL %7 100 ppm EHIBTL T, AMEERGEEZE B UL/ \RFR
EEEAE 20 ppm ZIRET . o, L FORIBEICHNBEIR LD 150ppm Z48
EEEEEBELL UERT 2,

B0 | 2 pme

OLE1—XERICHEF 2 F—mX DERICERN BURMEREZZICHVTK
TRICERRD, \EHSEFORET CIRU CENMDX AR E THID
OLE1—XERRICHIIDF—m X DEES FIA - RN R EN TR, SEIO

I RN METEICERU CGEMOX BRFAEN N E Tdr B
Ozofs ( )

ZOAMBOIA> b
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Bl

HREEHRN FHERE)

{EFEL eSS —v)-JFI
CASEH=S 540-88-5
BEE= HEREEEMATORIRE 9 181
N 2008E
Eial N
REIERR (FH20EE)
=2HsE (BO) X534+
=2HEE (1BR) X534+
=2HsEE (RA : AR) DI &R
=2MEE (RA : &R) X534
S (RA : ¥E., ZZN) FTERL
" KRISEEE/ Rigit X534+
GHS%%R BRI 9 SEBRIRMGIE / IRAISIE K528
IR 2R R EE DEATER
BB R SFEETERL
LB RIR S DEATER
FEHAE DEATER
HIESE DFATER
HERNESESE (HERE) X533 (REER)
HEENESESE (RIERE) SEETERL
BANEEN DEATER
TLV-TWA |50 ppm (238 mg/m?) (2016)
(@) ACGIH 3
} TLV-STEL [150 ppm (712 mg/m?) (2016)
o EEE  AeeEE |-
e ERa  BAHORE|-
kSR (F<EEIR A 5 - MAK 20 ppm (96 mg/m°) (2017)
(EIDL=E: Peak lim [T (2) (2017)
TWA 200 ppm (950 mg/m?>)
N @ OSHA STEL -
(®~DFEE) 5 nosh | TWA 200 ppm (950 mg/m”)
STEL -
TWA 200 ppm (966 mg/m?>)
® UK WEL
STEL 250 ppm (1,210 mg/m?)
TWA -
EU IOEL
@ STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
@ FEEFHEFMES 64 (5) 253-285 (2022) FBEEZOENIES (2022F%)
® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
}g%gﬁ %(DLIY The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= AN <
%(gﬁﬁb\h_bﬂq @ OSHA Occupational Chemical Database
ﬁ%rﬁa%@l/tl— https://www.osha.gov/chemicaldata/569
Yﬁﬁ@l}x I\ ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(ZEU 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%

CASRN | 541-85-5

IFI—thoA)-ROFIVITRY

FHREOES

mAE L=

AED
Ba

IREEEED

==

NESEEEESEE 10 (BfZ : ppm )

KR ENRE B AE(E (BT ) OXHHE

IRHLER S

1) Hosenfeld RS; Topping DC: A subchronic oral toxicity
study of 5-methyl-heptanone in the rat utilizing a functional
observational battery and neuropathology to detect
neurotoxicity. Eastman Kodak Company, Toxicological
Sciences Laboratory, Health and Environment Laboratories,
Rochester, NY. U.S. Environmental Protection Agency
document; control number 8EHQ-048900793. US EPA,
Washington, DC (1990)

MM SD SYMCIFIN—ThHU-ROFIVIR>% 0. 82, 410, 820
mg/kg/day OFET. 5 H/38. 13 BfEaHEOE%S5Ue, KEHI 5T
IOEU. HEEBISIR ST ACIIZ . AESLCEEEEDRIE. Mk, #
REE. BRIEEFSLIUVHABRREZFNEREZERLEZ, 820
mg/kg/day OFET. EX®HROREHBEREENELC. 410
mg/kg/day TEFEAEIROFEHREENECIZ6. 82 mg/kg/day
% NOAEL £UTz. 2D NOAEL (CHEE I 3ZEREE (L. 70 kg DEMM' 8
BFRISSEIT 10 M ZIRALRISE. 574 mg/m’ £fz(d 110 ppm TH
1).

PLELD. EIEBROERNSHIR B M ZIRFRRE LU NOAEL Z 79
ppm ({KE 50kg #88) CHIBKFL. FEEZREF2ZEUL 10 ppm Z
NISEEEEEMELLTURRTS.

BEDima

TR

OLE1—XERICHIIDF—sm X DERICERN, BURHRRFZECH
WTKIRICERRD, ESMEFOIRET(CFRU CENOXAEN N E
THB

OLE1—XHRCHITDF—m X DEEES FUA - RN RREZENERD,
SEIOIY RRA> NEEICERU CEMOXEFRAEN N E T D

CIZ0AH
( )

ZOAMBOIA> b
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Bl

HREEHRN FHERE)

L MEE IFI-THAA)-ROFIIT R
CASE=S 541-85-5
BEES BEREEEETORIRE 9 66
S— 20065 20095 20156
- (5 184EE) (k214 E) (FR5274EE)
SMSEE (BO) X535 X534+ X545t
SMSEE (BR) X545t DEATERV DEEATERL
S2MBE (RA : HR) EEPOE N EPOE DN ESPOE N
SMESE (RA @ &R) X554 X534 FATERL
SIS (RA : DR XN DEETERL DEETERV X545t
KRISREEMY /RIBE X553 DEATERV DFEATERL
GHS#&E ARICH 92 ERERIBE 1/ BRRIBL4E X432B X4532B X552
IR R R EIE FATERV FTERL FATERV
RIS DFEATERL DEATERV DEEATERL
LB RIR S DEETERL DEATERV DEATERL
FENAE HTERV HTERL HTERV
HhEst HTERV FATER FTERL
. - X3 (REREMY. | K93 (KERIBE. |X93 (KUERIEE.
FERNEESES TR
i FREMERD) FREMEFR) FREMERD)
HERNESE ST (RIERE) DEETERL DEATERV DEEATERL
RANVEEN FATERV FTERL FTERV
TLV-TWA [10 ppm (52 mg/m?) (2007)
@ ACGII__‘ TLV-STEL |-
- EER HEEE |-
et k%S BATORE|-
FZE(I<CEERR 5 . MAK 10 ppm (53 mg/m>) (2001)
ETY=F:: Peak lim | I(2) (2001)
TWA 25 ppm (130 mg/m?)
SHA
® 0 STEL -
(@~DFZ%E) s NIOSH TWA 25 ppm (130 mg/m°)
STEL -
TWA 10 ppm (53 mg/m°)
UK WEL
© STEL 20 ppm (107 mg/m>)
TWA 10 ppm (53 mg/m?) (2000)
@ EU IOEL
STEL 20 ppm (107 mg/m>) (2000)
® AcGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q FEFBEFHMET 64 (5) 253-285 (2022) FEREZFOBE (20224F)
® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
@%Eﬁj{%@”y The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= AN~
ﬁ(Lﬁﬁmr‘L"Eq @ OSHA Occupational Chemical Database
%Bﬁ%@l/tl— https://www.osha.gov/chemicaldata/569
Yﬁk@l}x t\ ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(ZEU 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

1,2,4-~"EY NALR RS 1,2-FKkY) (K NUAy NE&) CASRN | 552-30-7

FHRECES

nRE O

AED
Ba

RER%E
EDRZE

NSRS RS 0.0005 (B :

it

mg/m?> )

ERRTRE R 0.002 (BfiI: mg/m3 ) DOXHE

[

R BLERS
.

1) Barker RD, van Tongeren MJ, Harris IJM, Gardiner K, Venables KM,
Newman Taylor AJ. Risk factors for sensitisation and respiratory symptoms
among workers exposed to acid anhydrides: a cohort study. Occup Environ
Med 1998; 55: 684-691.

2) Grammer LC, Shaughnessy MA, Kenamore BD, Yarnold PR. A clinical and
immunologic study to assess risk of TMA-induced lung disease as related
to exposure. J Occup Environ Med 1999; 41: 1048-1051.

3) Leach CL, Hatoum NS, Zeiss CR, Garvin PJ. Immunologic tolerance in rats
during 13 weeks of inhalation exposure to trimellitic anhydride. Fundam
Appl Toxicol. 1989; 12: 519-529.

4) Zhang XD, Andrew ME, Hubbs AF, Siegel PD. Airway responses in Brown
Norway rats following inhalation sensitization and challenge with trimellitic
anhydride. Toxicol Sci 2006; 94: 322-329.

X b

1,2,4-ROCNAILRES 1,2-8KkY) (TMA) #REBTIHOEEHBEZTRE
UEFRBORER. Az EFIFIC 3 BCHIBE. Cut off N 1 KU 11.4
pg/m?3 EB0, <1 pg/m? BECH I BIPIRESFEIRFIEIZY (OR) (£, 1-11.4 pg/m?
BN 6.21 (95%CI: 1.07-36.02) . >11.4 pg/m® B¥T(F 9.01 (95%CI: 1.35-
60.05) ¢tIREINTWS1L) o

TMA 2iETIB0FHEE T TMA ([CEDRBEFIEREBDRIR) 286 Z2ITRIC 3 FRIEHER
UREAZE T, FHECERERE 0.00051mg/m® 8L 0.00053 mg/m® KEDEE T
MBE7IVITZAEEEKNX)YNEE (TM-HAS) (X393 IgG F/z(d IgE O _EF&4450F
IR BAFAELLEERC, 0.002 mg/m® TlE 5%. 0.036 mg/m> Tl 4%. 0.13
mg/m?>Tl3 29%IZ. TM-HAS (L3393 IgG F/z(d IgE O_t Fa 45T 2SR B OFAEN
FHONTz(FIEB DR IZBED( I EIREEH _ER(E 0.0024mg/m> THO) 2)

SD Swh&Ef 10 PLiC 0. 0.002, 0.015. 0.05 mg/m*® ® TMA % 6 B5Ri/H. 5 B/
B, 6.5E(32 B. #DH)RU 13 38(65 H. #HE)RAFEEURERT(E. 6.5, 13 8
BEKEOVITNTE 0.002 mg/m? B L TIIIMEF RAAOE 2AEN. fod ma
OIEIINHBENE3) &

téd BN Swh (GHE 2 ##(3=28F 8 L. (K= 2 B¥(3&EF 4 L) (C. 0.04, 0.4,4,
40mg/m>*D TMA % 10 93/, /[E,/58., 10 ERIFELRLEER (0.04, 0.4, 4 mg/m?>
BT BARECGED 2 BRIEIC 40mg/m> & 10 DEKEIZFrLOSTANEM) T
(Z. 0.4mg/m’ (FCEL_LORFTINET TMA 4581 IgE Hilk. [UEIRFIOEBINS LUHF
FAERIEPRSFREME R R R NSRS NTE 4)

HEED, ErOFNIR TOREFZHIMFICLDMTINIFFTRZERFRFZE LU NOAEL %
0.00051 mg/m?3&EIETL. 0.0005 mg/m?> &/ \BFREEREELL TRET 3. I,
FDHERDFERLD 10 HRAFEETH NOAEL % 0.04 mg/m3 EHIBRL. RHERGERSE
%ZREUIZ 0.002 mg/m’ ZIERsRTEEEEELL THRET 3.

BE0HE

TR

OLE1—-XtRCHI2F—mXOBRICERN, BURIERZECHVTAIRICRRD, BSMHEEZSORN (R CENMOXHBENBE Thdlsh
OLE1—XERHICHBIIBF TR DIEEES TUA - R ENRAD, SEINI A MEEICRU GENOXRAEN N E ThoIH

Dzoft ( )

ZOAMBOIAX> b

‘I CICREENTEHBE OV TR BEEEEINHEVIRARE THOCEMERIESE
ZE|EHEC I RN DR RICEBE I ZNEN B,

25 CORIMEASEICHITBEEHE(E 0.00124mg/m°> SEEE#/E 0.0005mg/m?
EDLEN 2.48 THRENS., NI FERKDM S ZIHE TEIRHERENVETHD.
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Bl

wEEHA WHHAER)

{EFEE 1,2,4-~"E> NIAILIN B, 2-FKY)
CASEHS 552-30-7
BEEE BBRSEERTORES 9 532
E=HES ZOQGETE 20}4fﬁf§
(CER185FE) CERR265ERE)
SMs% (BO) X535 X534+
s (BR) X534+ X5t
S (RA @ H2R) PaEPOE N parSPOE I
SMSH (RA : &) DEETERL PaE PO
S (RA : HEE. SZK) DEATERV X534+
REREME/ RIBiE X533 X534+
GHSH %8 BRICH 9 BE RIS/ BRI X531 X531
IR R kA 14 X731 X531A
BRI RRMEE X531 X551
LIEHRRRZE RIR DEETERL DETERN
RO DETERV DEATERV
G DEETERL DETERN
WEZNERSE (HEIRE) X531 (MFREs) X531 (MREs)
— e i X531 (MEIREs, Mk X1 (FEIREs. mil
FIEAER == REE
BEENMSREE (RIERE) N G
BANVEEHE DETERV DEATERV
@ ACGIH TLV-TWA |0.0005 mg/m3 (0.00006 ppm) (IFV) (2014)
TLV-STEL [0.002 mg/m3 (0.0002 ppm) (IFV) (2014)
® EEER SFESIEE  |0.0005 mg/m3 (2015)
sty £F= RAFEERE [0.004 mg/m3 (2015)
ERECERIRTY T - MAK 0.005 ppm 0.04 mg/m3 R (fume) (1981)
{BEOBHE Peak lim | I (1) (1981)
@ OSHA ;%AL
(O~Q3E5%E) 5 nosn | TWA 0.005 ppm (0.04 mg/m3)
STEL -
TWA 0.04 mg/m3
K WEL
O v STEL 0.12 mg/m3
TWA -
EU IOEL
v v 10 STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
2 FEEBEFMEE 64 (5) 253-285 (2022) HFBFEEZOENIES (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
JRZEERSCE DR The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
AN
%(;ﬁHL\K_L\E’J @ OSHA Occupational Chemical Database
HEREEEDLE1— https://www.osha.gov/chemicaldata/569
;zmko)uz t\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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1V T IBEAFI CASRN | 624-83-9

FHREOES

mAE L=

FEO
Ba

IREEEED

El—'—!
TE S

NIEERTEEREEE :0.02 (B4 : ppm )

EREEEEEE :0.04 (8847 : ppm ) OXHHE

HRHLER

1) Kimmerle G, Eben A [1964]. Zur toxicitat von
methylisocyanat und dessen quantitativer bestimmung in der
luft (Toxicity of methyl isocyanate and its quantitative
determination in the air). Arch Toxikol 20:235-241 (in
German).

2) Mellon Institute: Acute inhalation toxicity, human response to
low concentrations, guinea pig sensitization, and cross
sensitization to other isocyanates. Report 33-19, Sponsored
by Union Carbide Chemicals Co. EPA/OTS, Doc#86-9
10000268 (1970).

3) Union Carbide Corporation: Project Report 43-122. Union
Carbide Bushy Research Center Export, PA. 1981.

4 NDHEERETAVYITIEBAFIL (MIC) 7 5 DEIIFKEURRERT(E.
0.4 ppm THIEHENHFSNT, 2 ppm THPEEFREL. 4 ppm TEEOREN
HNrz1) .

6 ADBEMHERE(C 0.5 ppm O MIC % 10 DRIRA(FKEURLHERT
(F. $FBBERCEBICIRORIR. 5 ACEORIE. 3 ACTRMEORIEHHSNT
M., (FEERIIEE 1 D TIIRIBUEIRERANBNOE 2) »

F344 Sy 0.15. 0.58. 3.07 ppm @ MIC Z 6 Bfal/H. 8 BRI
AIFEUEHERT(E, 0.15 KU 0.58 ppm THE(IHSNRHMOIEN 3.07
ppm TiE4 DiEssEENZEIL. 2 [ENMUISESXONELRFE LEL
&SN 3) .

LUELD, EMBROFERNS, B4 DS ESE0ZE(L. 2 [EBENRUER
EXDRELRF LR ZERR R Uz NOAEL % 0.58ppm EHIHRL. A~
EEFRHEZERUL 0.02ppm ZN\EEIEEEEELLTHRERI 2. 2.
ERTOEMECE (59) TONOAEL 0.4 ppmEZERELDD. BISRIEE
BH#E(BE £UT0.04 ppm %ZIZ2EI 3,

B

TR

OLE1—XERICHII 2 F—sm X DERICEMRN,. BIURHIRERRZECH
TAMRICERD, BSEMEFORETCERU CENOXHHRENMVETHD
fe&

OLE1—XHREICHITDF—mX DTS FUA - ZNRREZENERD, S
BIOI> RRA> NEEICERU CEMOX GBI N E T B

Oz
( )

ZOMBOIX

I TICRYEENESBE(COVTE. BEEREEELHDHIERMETH>TEHME
SRS SEIDIREENDDR(CBEIDINEN DD, P, ITFELEE
% - FESHEOHBENDDIENS. SEBHRCHER - RSTHINETHB.

212




Bl

HREEHRN FHERE)

{EFEL AV T AT
CASEH=S 624-83-9
BSES HHELEEFTINESE |41
20065E 20155EF
EMHIE
it (R 18£EE) (PR27£E)
=2HsE (BO) X593 X453
=2HEY (BR) X531 X453
=2HsEE (RA : AR) DI &R PaESPUE )
=2MEE (RA : &R) X531 X531
SESE (RA : #EE, ZZK) HETERV SEETERL
KRISEEE/ Rigit X552 X532
"
GHSZ3%R BRI S 3B AIRE I/ IRAISIE 51 51
0% 28 REAEIE X531 X451
B EREIE X531 X451
AIEHIRR A R X552 X532
FEHAE DFATER DFETERL
BT X531B X531B
HERNESESE (HERE) X531 (MIREER) X531 (MFIRER)
BERNERSTE (RIERE) FEETERL SIFETERL
BANVEE DFRTER DFETERL
TLV-TWA |0.02 ppm (0.047 mg/m3) (2014)
(@) ACGIH 3
i TLV-STEL |0.06 ppm (0.14 mg/m?) (2014)
o EER  AeeEE |-
e 4¥S BATSRE|-
ke (F<EEIR A 5 - MAK 0.01 ppm (0.024 mg/m°) (1969)
(EIDL=E::: Peak lim |1 (1) (2000)
TWA 0.02 ppm (0.05 mg/m?)
N @ OSHA STEL —
(®~QFEE) 5 nosh | TWA 0.02 ppm (0.05 mg/m?>)
STEL -
TWA -
UK WEL
© STEL 0.02 ppm
TWA -
@ EU IOEL
STEL 0.02 mg/m* (2009)
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
@ FEEFHEFMES 64 (5) 253-285 (2022) FBEEZDENIES (2022F%)
® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
ﬁ%;ﬁi%w”y The MAK-Collection for Occupational Health and Safety
_ ‘/ N https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
$((‘}Eﬁmt“b‘ﬂg @ OSHA Occupational Chemical Database
%Fﬁ%(})l/tl— https://www.osha.gov/chemicaldata/569
Yﬁ]ﬁ@l}x I\ ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(ZEU 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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=g

HFES sec-ROF) 626-38-0
BEES n-R>OF I 628-63-7
BEREA IR F I CASRN 123-92-2

BB 2-XFILTFIL 624-41-9

IREEEED

El—'—!
TE S

NEHREREEE . HELRL (BT )

EEREREMEE (BT : ) OXFHE

IBANTUEELRE
IRHLER X DB

" - o=

IREEEED
LU TERA
UTARBLERS &
ZDIEH

1) von Oettingen WF (1960) The aliphatic acids and their esters:
toxicity and potential dangers. AMA Arch Ind Health 21: 28-65.

2) Nelson KW, Ege JF, Ross M, Woodman LE, Silverman L. Sensory
response to certain industrial solvent vapors. J Ind Hyg Toxicol
1943; 25: 282-285.

3) Union Carbide (1994) Developmental study of primary amyl
acetate vapor in Fischer 344 rats. Bushy Run Research Center,
Report 91U0079 (unpublished report)

<HEhR>
ik 1 BEU 2 (FREEEOR R THD RS EEREEEONRTECEATHD. X

MR 3 (JMBORMEAR (BFEE n-ROFIVEFRFEEA YRS FIL) DIEFEEICEDEDTHIN.

HEES R FILDERMEAROFRLIEMEVNEE ZSNZZENSERALE (ZOABDIX ~

WER) .

IREEEED
DI

ERT(E 5,000 ppm F/z(E 10,000 ppm DIEEFEIEETHHTH. IEREICHRR)
HBLUBEERECREENESN. 2,000 ppm THIEE(CRIRTHOf, b MIEEES n-~>
F)L 188 ppm % 1 BFEHFIRA (FEET DEMRREDRIFH LUIXR, FHERORIHB LUET
BARANEZ 1),

JHE (BEER. RHANER) (C 4,890 ppm DOEFEE n-_>F)LzEH 1 BFR. 40 BRE
EHRAPGEEUER. DRMED. BEOSINE. KL D AMAE. EH)D AL
JiE. IAPDU>O_ER%3R%. FRBEFR(IAEEED S0, AERDIERDAEK. /NEHh
DMERUIEAERDAOIE(L, [RESZX. DEHEATIROREIFZE . SREMADIHIMEE
FRAEDZEENEUI, BIVEYL (BEEL. RETAEA) (CHEES sec-ROFIZ(EEELE
BRT(&. 2,000 ppm Z 810 NfEIIELTEEERATRERESNBHoh, 5,000
ppm Tl& 1 DTRBLVEDFE. 5 2 TR, 90 D THAESNEE. 300-540 73
THII-2R%ZEECUI 1),

BEEER>F V&, 200 ppm TEEDIRESADZZE, BEEDOBENADOFRIEZSI S L.
100ppm T(ENTHRMRDOANREENERZHSNIN, FEREDARZEN 8 K (F<EE TR
BTEREERFILDeEREE(L 100 ppm EHEFELR 2).

YR F344 SwBMC 0. 500, 1,000. 1,500 ppm %&&f 25 IL9D, BFEER>FIL
%8 (65%0DEEE n-_R>FILE 35%DEFEL 2-XFILTFIV) % 6h/day. iTRE 6~15
HEDRAFE (FR) UER. 1,000 ppm & 1,500 ppm DIFKERF TSRS
{FOARENIHRBFHCLEEL TER(TEL. BREBOIEINNRASNIA. 500 ppm Tl&
E(IRSNBME3).

B ELD., PEEROIERLDAETES LU ATES 4 2R =2 E LUl NOAEL % 500
ppm EHIMTL ., FEEEREEFZERBULZ 50 ppm Z2/\BFEEEEEBELU THREY
. Tz, ENOREEECHNBENR LD 100 ppm ZERFRIREREEBELVTURERTS.
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ZOMDOIX>

-BERERSFIVARIZ T HONARHIENTROFIV Y I I—IVABERERE(CTRD .. 4R R
DERFEAERBNRVEE ZBN S,
Mary Ann Liebert, Inc., Publishers. Final Report on the Safety Assessment
of Amyl Acetate and Isoamyl Acetate. JOURNAL OF THE AMERICAN
COLLEGE OF TOXICOLOGY Volume 7, Number 6,1988.

RS TR OFER . —FMRBICLDRELZHCEVSEBENS. 1FRIAINEREN
PYE(C(E, BEREEMEENTEULRVEIBLLTVS (B4 EERTSRES
P.10) M B sec-ROFIUZ. 55 2 TBEHAHI THIREL A YR FIVRUEE.)
IWRIL-ROFIVOEEARTHD., BRIV TORETE. 55 2 BEHERIGESULIR
RETHIDIRONZZEN —REI THDIes. BB EBH<CEmNS. BFEL sec-ROF
JWC(ETEREREBEZRTEURVCEERDI.,
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Bl

wEEHA WHHAER)

{EFEE Bt sec-_R>F )
CASEHS 626-38-0
KSR HBELEEFATIRIRE 9 184
BEHES ZOQGETE 20}85Ef§
(ER 184 E) (ERR30ERE)
s (BO) X534+ X545t
s (BR) X534+ X5t
ST (RA : AR) paEsPOE N parSPOE N
S (RA : &ZR) DEETERL DETERN
S (RA : HEE. SZK) DEETERL DETERN
REREEME/ RIBiE X534+ X545t
" BRICXT I 2ERE BG4/ BRRIE4 X532B X532B
GHSZ)# IR SETERL SETERL
BRI RRMEIE X531 X531
AR RIR DEETERL DETERN
RN DEETERL DETERN
ET-E=c DEETERL DETERN
e . 5 = X532 (WFIREER) « | X92 (FIREER) .
= %E\ == j%fﬁ
RERIIESIE (HERE) K53 (REMER) | X533 (FREMER)
X1 (AR (X | X911 (R (X
HERNHESY (RIEFRE) 532 (REfE. B, FF | 22 (R8hE. BhE. /T
i) i)
BANVEEHE DEETERL DEATERV
R 3
@ ACGIH TLV-TWA |50 ppm (266 mg/m )3 (2000)
} TLV-STEL |100 ppm (532 mg/m>) (2000)
- EEZE] SBE |50 ppm (266.3 mg/m®) (2008)
: . G2 =AFSEE 100 ppm
HZE (I EEPR R - - MAK 50 ppm (270 mg/m°) (1996)
EIDY =k Peak lim I(1) (1996)
TWA -
SHA
j:#%i% o 0 STEL -
(@~QUES%) ® NIOSH RS -
STEL -
TWA -
K WEL
9 v STEL -
& =L TWA 50 ppm (270 mg/m3)3 (2000)
STEL 100 ppm (540 mg/m>) (2000)
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
2 FEEBEFMEE 64 (5) 253-285 (2022) FBFEEZOENIES (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
E%gﬁ %"U)J_Iy The MAK-Collection for Occupational Health and Safety
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https://www.cdc.gov/niosh/npg/npgd0006.html
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@ 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
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days) repeated dose inhalation toxicity study in rats. Research and Consulting
Company AG (Unpublished). Cited in: IPCS (1999): Concise international
chemical assessment document. No.13. Triphenyltin compounds.

2) Bouldin TW, Goines ND, Bagnell RC, Krigman MR. Pathogenesis of trimethyltin
neuronal toxicity. Ultrastructural and cytochemical observations. Am J Pathol.
1981 Sep;104(3):237-249.

3) Boyer 1J. Toxicity of dibutyltin, tributyltin and other organotin compounds to
humans and to experimental animals. Toxicology. 1989 May 15;55(3):253-298.

4) U.S. National Cancer Institute: Bioassay of Triphenyltin Hydroxide for Possible
Carcinogenicity. Carcinogenesis Technical Report Series No. 139. DHEW (NIH)
Pub. No. 78-1394, NCI, Bethesda, MD(1978).

5) U.S. National Institute for Occupational Safety and Health, Criteria for a
Recommended Standard-Occupational Exposure to Organotin Compounds.
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6) Andersen KE, Petri M. Occupational irritant contact folliculitis associated with
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(@ List of MAK and BAT Values 2022
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® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
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@ 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
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1) Mushtag MM, Mukhtar H, Datta KK, Tandon SG, Seth PK. Toxicological
studies of a leachable stabilizer di-n-butyltin dilaurate(DBTL): effects on
hepatic drug metabolizing enzyme activities. Drug Chem Toxicol.
1981;4(1):75-88.

2) BARNES JM, STONER HB. Toxic properties of some dialkyl and trialkyl tin
salts. Br J Ind Med. 1958 Jan;15(1):15-22.

3) Seinen W, Vos ]G, van Spanje I, Snoek M, Brands R, Hooykaas H. Toxicity
of organotin compounds. II. Comparative in vivo and in vitro studies with
various organotin and organolead compounds in different animal species with
special emphasis on lymphocyte cytotoxicity. Toxicol Appl Pharmacol. 1977
Oct;42(1):197-212.

4) U.S. National Cancer Institute: Bioassay of Dibutyltin Diacetate for Possible
Carcinogenicity. Carcinogenesis Technical Report Series No. 183. DHEW
(NIH) Pub. No. 79-1739. NCI, Bethesda, MD (1979)

5) Boyer IJ. Toxicity of dibutyltin, tributyltin and other organotin compounds
to humans and to experimental animals. Toxicology. 1989 May
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(@ List of MAK and BAT Values 2022
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https://www.cdc.gov/niosh/npg/npgd0006.html

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

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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studies of a leachable stabilizer di-n-butyltin dilaurate(DBTL): effects on
hepatic drug metabolizing enzyme activities. Drug Chem Toxicol.
1981;4(1):75-88.

2) BARNES JM, STONER HB. Toxic properties of some dialkyl and trialkyl tin
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1) Shiotsuka RN. Chronic inhalation toxicity and oncogenicity
study with 1,6-hexamethylene diisocyanate (HDI) in rats.
Study No. 83-241-01, Toxicology Report No. 1157, 1989.
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FEHAE DEATER DFETERL
HIESE X534t DFETERL
HERNESESE (HERE) X531 (MFIRER) X531 (0FIRER)
HERNESESE (RIERE) X531 (MFIRER) X531 (0FIRER)
BANEEN FTERV DFETERL
TLV-TWA |0.005 ppm (0.034 mg/m3) (1988)
® AL TLV-STEL |-
5 FESER F#FSEE |0.005 ppm (0.034 mg/m?) (1995)
e AE¥S  BANORE|-
B (S ERPR T DFG MAK 0.005 ppm (0.035 mg/m°) (1996)
(EIOZ=E:: Peak lim [T (1) (2000)
@ OSHA L/ -
22 STEL -
(@~DEFS%E) 5 nosn  TWA 0.005 ppm (0.035 mg/m’)
STEL C 0.02 ppm (0.4 mg/m®) (10 min)
TWA -
© UKWEL STEL Isocyanates, all (as -NCO) Except methyl isocyanate 0.02 ppm
TWA -
@ EU IOEL STEL ~
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
@ FEEFHEFMES 64 (5) 253-285 (2022) FBEEZDENIES (2022F%)
® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
}?%Eﬁj %(Dl.ly The MAK-Collection for Occupational Health and Safety
— | bttps://onlinelibrarv.wilev.com/doi/book/10.1002/3527600418
ﬁ(‘—ﬁﬁ ('\E-ILA\E,\J @ OSHA Occupational Chemical Database
#&%Bﬁ%@l/tl_ https://www.osha.gov/chemicaldata/569
Siﬁe]K(DUZ |\ ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(ZEU 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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FFEEN)JIZ)LAX CASRN | 900-95-8

FHHREOES

mARE O

IRERAE
EDIRE

NESRTEEEEE 0.003 (RXELT)  (Efiz: mg/m?)

EREREEMEE RELERL (BT : ) OXIE

HRHLER
=

FEO
5a

1) Duchosal, F,, P. Thevenaz, H. Luetkemeier, O. Vogel, G. Pappritz, P. Mladenovic
and C. Terrier (1989): Fentin hydroxide (TPTH) technical grade. Subchronic (90-
days) repeated dose inhalation toxicity study in rats. Research and Consulting
Company AG (Unpublished). Cited in: IPCS (1999): Concise international
chemical assessment document. No.13. Triphenyltin compounds.

2) Bouldin TW, Goines ND, Bagnell RC, Krigman MR. Pathogenesis of trimethyltin
neuronal toxicity. Ultrastructural and cytochemical observations. Am J Pathol.
1981 Sep;104(3):237-249.

3) Boyer 1J. Toxicity of dibutyltin, tributyltin and other organotin compounds to
humans and to experimental animals. Toxicology. 1989 May 15;55(3):253-298.

4) U.S. National Cancer Institute: Bioassay of Triphenyltin Hydroxide for Possible
Carcinogenicity. Carcinogenesis Technical Report Series No. 139. DHEW (NIH)
Pub. No. 78-1394, NCI, Bethesda, MD(1978).

5) U.S. National Institute for Occupational Safety and Health, Criteria for a
Recommended Standard-Occupational Exposure to Organotin Compounds.
DHEW (NIOSH) Pub. No. 77-115 (1976)

6) Andersen KE, Petri M. Occupational irritant contact folliculitis associated with
triphenyl tin fluoride (TPTF) exposure. Contact Dermatitis. 1982 May;8(3):173-
177.

Ak

It Wistar Swh& 2% 10 ILaRRAWT, KESMENITZ)LAZX(TPTH)% 0.014, 0.338. 1.997
mg/m3 OEET 13 B8R (6 Bf/H. 5 B/8) WAEKE (8) UMER. 1.997mg/m°T
(&, IRTOHES LU 1 HIOREDEFTENTRDON I, Ele. MEHCHVTHISEM LR, [BEHSLUHD
THEBLUOREMZbZRDI. 2 0.338 mg TPTH/m? (0.11 mg Sn/m?) TEIMERERDIK
TEFEOMRFNS LU IgM _EFEFOHLFNZENRBHENE 1)

¥4 R Long-Evans Sy (FCECRBA) (CEFEEN)TITZILAX 30mg/kg bw/B%x4#E
3~30 BIGRHFRORSUERR T, #h nIge R ZNER IR BH o 2)3).

FYNRUNIZATOEE(KEE(ENITIZILAX 37.5, 75 ppm)ICL 73 BERIFROEERER
T, ELSAEOENNERL 2OMOBHEBIRERDINZNOE 4),

ERDEEGIERESEL T, MIIZIWAXZSBUREBEEZREMUL/((0y  OBFES. £zNJ1
TIAX 20% %2 SORBORBIEEBORES LUIREEDHERIE 5)  Iv{ENIIZIAX%
SOENZREFIFEAUTOAEZEE T, R 0EMEER . EERNMREINTVS6) .
WINEEKEREIRAETHZ.

BLELD, $M)RERTIEIBUNDHE T EE(IEICLZEDTHD. NITIZILAZ{EEYID
NOAEL % 0.014 TPTH mg/m? E#IBfL. RERGEEZEBUICEEE%(E 0.003 mg Sn
/m? EN\EREEREEELL TRET 3.

B0 | 2 pim

op

OLE1-XBREICHII 2+ —mXOERSEMFRDL. BURNERSZEICSVTAIRICERD, #E5
MEFORF IRV TENMOXBEREN L E TH8H

OLE1—XBREICET 2+ —mX DEEES F)A - RHZRZEN R, SEDI> RRA > MEE
(CERU GENMOX BB G E TH DI

Ozof  ( )

ZOAMBOIA> b

FERF R EEOFHEICE I R KECL DA RGTRELOREENRATHIENS, ERERE
EEBIERELRV, BE . EFENES S - RESHOMRENGSIENS, SEEHACHER - 1RFIN
WMETHD.

BHAZ L EYIOHELACT I 2B E M E T I TINEOBERUVEDOEICLDEENERD

(Snoeij NJ, Penninks AH, Seinen W. Biological activity of organotin compounds-an
overview. Environ Res. 1987 Dec;44(2):335-353.) tDENIRENS. S 5 EEMRYE
(CDWTESTFIL-. STFIL-. NITFIL-. NITTZ)b-. FRSTFIL-ELTEHILIz. BE. NIV
AL EEZOBEEENREEVE MUK NI 1D A O ke B (CRE B & Bz R
Ulte
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wEEHA WHHAER)

{EFEE BEEEN)J1ZIVAX
CASEHS 900-95-8
KSES HBELEEFATIRIRE 9 322
BEHES ZOQGETE 20}4fﬁf§
(CERR185E) CERR265ERE)
ST O X533 X533
s (BR) X533 X533
ST (RA : AR) par SPOE parSPOE I
ST (RA : &ZR) DEETERL parSPOE I
S (RA : HEE. SZK) X531 X551
REREME/ RIBiE X534+ X5t
" IR(CH I 2EE MBS/ BRRIEE X531 X431
GHS%4E oRRETS =7 ==
IR ER R 1 DEETERL DETERN
BRI RRMEE X531 X531
LIER SRR X534+ DETERN
FEh A X534+ DETERN
ET-E=c X532 X532
X1 (PR | X1 (PIREER.
BHERNERSE (HERE) ®) (XH3 ([ER AE) X933 ([E
BE) UBRE)
HERNHESY (RIEFRE) X731 (RER) X731 (RER)
BANVEEHE DEETERL DETERN
@ ACGIH TLV-TWA [Tin, organic compounds 0.1 mg/m3 as Sn (1996)
TLV-STEL |Tin, organic compounds 0.2 mg/m3 as Sn (1996)
® G HFERE |-
e EFR  BAHDRE|-
TR (SEIRST 5 oFG MAK 0.0004 ppm (0.002 mg/m3) as Sn (2009)
EnBE Peak lim _[T(2) (2009)
@ OSHA ;_\F\Ili Tln, organic compounds
(@~@(IE%E) TWA Tin, organic compounds
® NIOSH
STEL -
TWA -
© UK WEL STEL Tin compounds, organic, except Cyhexatin (1SO), (as Sn)
TWA -
@ EU IOEL STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q) EEBEFME 64 (5) 253-285 (2022) FEREZOEIE (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
%%?ﬁ%i%@”y The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= AN~
ﬁ(LﬁHutL’:H’J @ OSHA Occupational Chemical Database
ﬁ%ﬁa%@btl— https://www.osha.gov/chemicaldata/569
Krﬁkmux |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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NEREEREE 0.1 (RXELT) (BEfZ: mg/m3)

ERMEEREE RELERL (BB : ) OXHME

HRHLERSC

1) Mushtag MM, Mukhtar H, Datta KK, Tandon SG, Seth PK. Toxicological
studies of a Ieachable stablllzer di-n- butyltln dllaurate(DBTL) effects on
hepatic drug metabolizing enzyme activities. Drug Chem Toxicol.
1981;4(1):75-88.

2) BARNES JM, STONER HB. Toxic properties of some dialkyl and trialkyl tin
salts. Br J Ind Med. 1958 Jan;15(1):15-22.

3) Seinen W, Vos ]G, van Spanje I, Snoek M, Brands R, Hooykaas H. Toxicity
of organotin compounds. II. Comparative in vivo and in vitro studies with
various organotin and organolead compounds in different animal species with
special emphasis on lymphocyte cytotoxicity. Toxicol Appl Pharmacol. 1977
Oct;42(1):197-212.

4) U.S. National Cancer Institute: Bioassay of Dibutyltin Diacetate for Possible
Carcinogenicity. Carcinogenesis Technical Report Series No. 183. DHEW
(NIH) Pub. No. 79-1739. NCI, Bethesda, MD (1979)

5) Boyer IJ. Toxicity of dibutyltin, tributyltin and other organotin compounds
to humans and to experimental animals. Toxicology. 1989 May
15;55(3):253-298.

mP AN

HEOTIVE )Ty EEE 3 IRICSTFIVAXS595—80,17.5mg/kg bw/H% 15 HE5EH
%%D}ﬁ%btfﬁ:nt%\ FFE=/0Y — ABSRIE MR T EALAF A —EEEDER T HRDSN
1 o

ISV CREEANER) &E8F 6 ILICS 79:)|/X7\’7|:|'J|\ (DBTC)% 0,20,50,75,100ppm
(0,0.7,1.3,1.9,2.6 mg/kg bW/EI(dFEél hYasE 6 hA PSR EEIZ 51 sRER T (3.
50ppm M FOE BB TERERD B LUSIRTOREDRE ., 1EENRDSNIN.
20ppm (IKEBFCEEBMMRERSNGRNOR 2) &

Wistar Sw M 20 PT(C 0,50,150ppm 0)/7‘9'-)1/7\1/’7@) Rz 2 iERTREEIRSU
J5sRERT(E 50ppm LX.I:&’—“JLE?CH’JH%E;@EEMEET%E iz, 128, 50ppm EETHRE
BOEBEFRSNRMOE3) .

Fischer344 3v |\35cJIU“ B6C3F1 YIADWERES 50 [TIC 0,66.5,133ppm DT FILA
X)?tj- Nz 78 BARVEEEIRSURENAERTE. BRBENADIHRERSNRH-k
4

STFINZAZALEYCH I 2RI DB AN R (FERHSNN R 5)

BLEED, SMEERDFERICHITZREE DR i@—?—ﬁ’]”%%ﬁuuﬁ%ﬂtbt NOAEL %
20ppm DBTC /kg bw/H(0.7 mg DBTC/kg bw/H) &¥IKL. FMEEFZEEEZEZRE
LIz 0.1mg Sn/m° z/\IFiEEEEBEU TRET 3.

*1 : Sy bDRE%Z 4009 tbf}ﬁ%

20

1
o ZOHEE

OLE1—XREARECHITBF—smX DERIGEFRD ., EURFEREZE(CHVTAIRICERD,
ESEFOMR(CE bTLhD@XZﬁkuﬂab‘M\gT&ééh&)

OLE1—-XBRREICHI 2+ — X DELEES FUA BRI RFZENERRD, SEIDIY RRA>
has ((_Bﬂl./_CL}J[I@Yﬁknn HHETHBIEH

Ozofs ( )

ZOMDOIX> b~

FEIFE(ICEDFHMICE T IR A (FEC LD R ITEEEDBEENRNATHDIENS., 58
REEEEEEFERELRV, B8 AFAIESE - RESHOHNRENBDIIENS, SEE
BR(CHERR ARSI DB TH D

B EYOEELAAICT I 2BE M7 FIINEOEERUZOEICLDEBHNERS

(Snoeij NJ, Penninks AH, Seinen W. Biological activity of organotin
compounds-an overview. Environ Res. 1987 Dec; 44(2): 335-53. ) tOXIEH
5, B0 5 FEMEMEIDOVWTESTFIL-. STFIL-. NITFIL-. MI1Z)-. FRSTFIL-
EUTEHAIL Tz, BB, STFILZAEEMFZOBE N REEVEHIMULIZSTFILAZIOUR
OX e R ICEEREBERF U,

227




Bl

wEEHA WHHAER)

{EFEE ST FIVAX Bl
CASEHS 1067-33-0
HESES S SR TRRIREE 9 322
TES
- 20165 &
EyEdl] .
BEMRAR (EH28E)
SMsE (BO) X532
s (BR) DFETERL
ST (RA : AR) par SPOE
SMSH (RA : &) DEETERL
S (RA : HEE. SZK) DEETERL
REEEE,/ RIpiE DEETERL
4 GHS7%8 BRICSH o B M/ BRI SETERL
IR 2R kA E 14 DEETERL
BRI RRMEE DFETERL
IR RIR DEETERL
RO DEETERL
G X531B
WEZNERSE (HEIRE) DEETERL
HERNHESY (RIEFRE) X532 (FHiE)
RANVEENE DEETERL
o ACGIH TLV-TWA |Tin, organic compounds 0.1 mg/m3 as Sn (1996)
TLV-STEL |Tin, organic compounds 0.2 mg/m3 as Sn (1996)
® G FEREE |-
S EFR  BAHDRE|-
MERECERIRT? [ S mAk 0.004 ppm (0.02 mg/m3) as Sn (2007)
(EIOZ=E:: Peak lim [T (1) (2007)
5. ® OSHA TWA Tin, organic compounds 0.1 mg/m3 as Sn
STEL -
(@N®(ié§%) ® NIOSH TWA Tin, organic compounds 0.1 mg/m3 as Sn
STEL -
TWA -
UK WEL
Y STEL Tin compounds, organic, except Cyhexatin (ISO), (as Sn) 0.1 ppm
TWA -
EU IOEL
= STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEBEFMS 64 (5) 253-285 (2022) FBREZOEIL (20224F)
(@ List of MAK and BAT Values 2022
_ https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
REim Y The MAK-Collection for Occupational Health and Safety
[REFmSLEZEDYX
- https://onlinelibrarv. wilev.com/doi/book/10.1002/3527600418
i(‘—ﬁﬁ L\E{L\\E"J @ OSHA Occupational Chemical Database
6. #&E@%"G)Dtl_ https://www.osha.gov/chemicaldata/569
| (® CDC - NIOSH Pocket Guide to Chemical Hazards:
Szmko) JX t\ https://www.cdc.gov/niosh/npg/npgd0006.html
® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf
@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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JFIN)HIOORX CASRN | 1118-46-3

SHHREEOES

mARE O£

RERE
TEDIRE

NESRTEEEEE 0.02 (RXELT) (BfZ: mg/m?)

EEREREEE RELERL (BT : ) OXHE

HRHLERSL
o

FEO
5a

1) *M&T Chemicals, Inc. 1988. A Four-Week Inhalation Study with
Monobutyltin Trichloride in the Rat with a Recovery Period. Project No. 85-
7838. Final Report (revised). Study conducted by Bio/dynamics Inc., cited
in SIDS Initial Assessment Report For SIAM 23 Jeju, South Korea, 17-20
October 2006, OECD SIDS.

2) *Appel, M.J. and D.H. Waalkens-Berendsen. Butyltrichlorostannane [CAS
# 1118-46-3]: Sub-chronic (13 week) oral toxicity study in rats, including a
reproduction/developmental screening study. TNO Nutrition and Food
Research. TNO Report V3962, May 2004. cited in SIDS Initial Assessment
Report For SIAM 23 Jeju, South Korea, 17-20 October 2006, OECD SIDS.

AT

i SD SvbD&EE 35 IL(C 2.4,23.8,71. 3mg/m OJFIMHOORX (MBTC)

(1,10,30mgSn/m®) 21 H6 H%F'EFJ A5 H. 28 HERARE (Fi9H11% 0.98~1.7
pum) btuit%ﬁfb%iﬁ 2.4 mg/m? (F<EREU L O TARMBRES LUAT MUy MEDE
A0, 2.4 mg/m?> (FEERH L O TRHOZ B LUIERBY BB, ASMRENLAHE
FEERD. FRREXZBABEYY/N\EROER. mMERFEU>/EKSHE. figvs0J7—>0%EfE
NEZRENrE 1) .

I# Wistar 5WI\0)%E¥ 10 PE(C 300,1500,7500ppm (fff : 19,96,521. It : 15—
25,101,533mg MBTC/kg bw/day)(C 13 EEID;EEEIRS (OECD-TG408. GLP #4Eg)
ZUIEHER. 7500ppm ?ﬁ‘—iﬁfﬁ’@ﬁ'ﬁﬂhiﬁ?%&tl}‘ﬂﬁ% ERBORERZHE 2) .

B FoEnstER0fER LD LOAEL % 1mg Sn/m?3 EHIBRL. R EE%@;&%’&%E‘?U’:*}%FE
HHAE 0.02mg Sn/m3 2\BRIZEEEBEL TRET 3.

B0 | 2 pim

op

OLE1—-XBEICHII B+ —mXOERCEMRDY . BURNERIZEICSVTAIEICERD,
ﬂ‘f&'lia"*0)7@“]‘(J”b‘CLDI]@S(ﬁMHED‘M\E'C@%R

OLE1-XBRREICHIF 2+ —mXDEES FUA - RHRREENRRD, SEOI R b
E’x"fE(CB%Eb(i&bﬂ@ﬁﬁﬁ%ﬁﬁb‘%\g'éﬁﬁtw

Ozofft  ( )

ZOMBDIX b~

BRI EGEOFHEIICE I M EEICL DA RITRE L OB ENRBATHIIENS. FakF
BIEEREEEFFRELR,
B EYOHELIACH I 2B E 4 E 7N FIINEORERUZOEICLDEENERD
(Snoeij NJ, Penninks AH, Seinen W. Biological activity of organotin
compounds-an overview. Environ Res. 1987 Dec;44(2):335-353.) LDFRIRENS.
S 5 FEEMEIMEIOVTESTFIV-. ZTFI-. MIITF)b-. NTIZI-. FRSITFIL-EULT
FHELTZ,
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Bl

wEEHA WHHAER)

{EFEE JFILN)HOO0ZRX
CASHES 1118-46-3
KSES HBELEEFATIRIRE 9 322
BEHES ZOELOEE 20}4fﬁf§
(EER226E ) (FH264E)
ST O X534+ X545t
s (BR) DEETERL DETERN
ST (RA : AR) par SPOE parSPOE I
SMSH (RA : &) DEETERL DETERN
SMS% (RA : 1EE. SN DEETERL DETERN
REREME/ RIBiE DEETERV X531
GHSH%E IR(CH I 2EE MBS/ BRRIEE DEETERL X531
IR ER R 1 DEETERL DETERN
BRI RRMEE DEETERL DETERN
LIER SRR DEETERL DETERN
FEh A DEETERL DETERN
ET-E=c DEETERL DETERN
HEENEEE (HERE) SHFCERL =3 ,lg“@”%y
BHERNERSE (RIERE) SDEETERL X531 (FIRER)
BANEEHE DEETERL DEATERV
@ ACGIH TLV-TWA |Tin, organic compounds 0.1 mg/m3 as Sn (1996)
TLV-STEL |Tin, organic compounds 0.2 mg/m3 as Sn (1996)
o EEEm  meRE |-
s EFE  BAHERE|-
R (SCERST 5 DFG MAK 0.004 ppm (0.02 mg/m3) as Sn (2007)
EIDY Sk Peak lim | I (1) (2007)
@ OSHA ;’_I\/_\ét '_I'ln, organic compounds
(@~@DIE5%E) TWA Tin, organic compounds
® NIOSH
STEL -
TWA -
K WEL
9 v STEL Tin compounds, organic, except Cyhexatin (1SO), (as Sn)
TWA -
EU IOEL
v v Io STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
2 FEEBEFMEE 64 (5) 253-285 (2022) FBFEEZOENIES (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/Iss2/Doc002/mbwl|_2022_eng.pdf
E%Eﬁ %"@uy The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
AN
i(k‘ﬁﬁuhi’\ﬂ’] @ OSHA Occupational Chemical Database
#&E@%G)l/tj_— https://www.osha.gov/chemicaldata/569
;zmko)uz t\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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IREEREED

=

NEREEEAEME :© 0.2 (EfI: mg/m®)

EMREREEE . (BT - ) OXFHE

ENNTUNEELTZ
RILGHX DA

® - o=

IREEREED
HEELTRA
UTARBLSRS L €
DR

1) Torén K, Brisman ], Hagberg S, Karlsson G. Improved nasal
clearance among pulp-mill workers after the reduction of lime dust.
Scand J Work Environ Health. 1996 Apr;22(2):102-7.

2) ECHA study report Unnamded 2016,
https://echa.europa.eu/registration-dossier/-/registered-dossier/16188
/7/6/3.

3) Cain WS, Jalowayski AA, Schmidt R, Kleinman M, Magruder K, Lee
KC, Culver BD. Chemesthetic responses to airborne mineral dusts: boric
acid compared to alkaline materials. Int Arch Occup Environ Health.
2008 Jan;81(3):337-45.

<HEh>
SR 1 (FRRIUADE MOZEZETHD, (FERELMTIREROFZEZIRFTLTLD. i

BSEICHN e N2 ENSEE NIV D AFKENEAREE ZON. REAFKEDIH R L
UTIFBREEZANSD . Xk 2 (KB LDV LD R THD. EERATHIN
OECD-TG412 #HLUTEHER CHDISFEMEN DD EFIRTUTZ. SXHR 3 (FE hOXERFE(F<EE
THD. R CHN DR R ELTEIALUR.,

IREEEED
IREDIEH

AIRIOACKEENZ/OVT IS CE  ESE2E->TWR/ LT TS T, hiZEd
(CERESDIL S NEBRE NIV N ZBEIRZRICDRI ZAIRENHD) OFHEE 15
AEEEDOIESCERYC, BREZE, SRE—IITSRE. HyhU iR, S0, S
BORRIRERITol. BB, JULTTIEFERENk 1 FECEnmRENz. HUAL
RIVEIEBRY Y TSI LBAG ST TAES N BAYY > FEniz 1992 4
OEBCALANINE 1.2 mg /m3 THD, Byl iRER T, (KEEINLHBBEOSILE
BEFEIL. W IREFO2EEERF R LEEL TARICIENU. 1 &£, UALANILE
0.2 mg/m’ (SR L. BREEBRROEFREURL. ARBUAICEEINS@BE
(F. AR EAEE (LR EN RN COREFSESCARRDTIVIVECLZEDEEZ
Anl).

I Wistar Sy h&E% 5 IT(C 0. 0.025. 0.050 LU 0.107 mg/L O7KEE{LH
VI9LgE 6 BsfE/E. 58/48, 14 BRI (EKEF 10 B) IRAKE #BUA. 88
(F<E&) UFER. 0.107 mg/L THIHRAEIENNNF . BARDIEK TFH LU BAL 1
M ALP. GGT. LDH DIENNEERE DYFHEROIENNZERSIE (TN EREDFZENR
WEMHETERVNEEZIBNG) « 7Y OKEEHNILS I AN (EEICTTS
NOAEC (3 0.107 mg/L £&fz2).

12 2ORSZTATIC. BALHILSILDHI% 2.5 mg/m> DIEET 40 2 REEL.
BENPOEIRZH)) (S A—H— PR EARET Uz, BMEDILS D ADH T, (E<E 30
DIBITEEORIZIENZRHSN. LOAEC (Z 2.5 mg/m3 THork 3 ).

BLESD, EROFIRNS, SOBERIEEIREEE a2 Uz NOAEL % 0.2mg/m?> &3
HEL. 0.2mg/m’ Z/\BEFRIEE BB TRET 3. BHMEIRTEEELE TN
BIBIERICZLLTENSRTELRL,

ZOMDOIX
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HREEHRN FHERE)

{EFEL IKEEAE AL
CASEH=S 1305-62-0
BSES BBESEEETORES 9 317
2006%E 20145FE
EHIEE
G (CERX185E) (CERX265EE)
=2HsE (BO) X534t X534+
=iEt (BR) SFEETERL SEETERL
=2HsEE (RA : AR) DI &R FIRI
=2MEE (RA : &R) DEETERL PaESPUE )
SESHE (RA : $EE, ZZHN) SFETERL SEETERL
KRISEEE/ Rigit X532 X532
"
4 GHS7> %8 BR(CH S ZE IR L/ BRFIER X531 X531
IR 2R R EE FTERV DFETERL
BB R SFEETERL SIFETERL
LB R DFATER DFETERL
FEHAE DFATER DFETERL
HIESE DFATER DFETERL
HERNESESE (HERE) X531 (MIREER) X531 (MFIRER)
HEENESESE (RIERE) X532 (fif) SEETERL
BANEEN DEATER DFETERL
TLV-TWA |5 mg/m’ (1979)
® ACGII__' TLV-STEL |-
s EER eeE |-
e b¥S BAHSRE|-
ke (F<EEIR A 5 - MAK 1 mg/m’ I (2012)
(EIDL=E: Peak lim [ 1(2) (2012)
TWA 15 mg/m?> (Total dust)
o OSHA
E @ STEL -
(@O~DFESE) 5 NIOSH TWA 5 mg/m°
STEL -
3 3 - .
® UK WEL TWA 5mg/m’, 1 mg/m3 (respl'rale fractl.on)
STEL - 4 mg/m” (respirale fraction)
TWA 1 mg/m’ (2017)
@ EU IOEL
STEL 4 mg/m’ (2017)
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
@ FEREFHEFMES 64 (5) 253-285 (2022) FBEEZDENIS (2022F%)
® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
[BZEHSIEDUR The MAK-Collection for Occupational Health and Safety
= _ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
$(‘—}Eﬁ (’\K-QA\E,\J @ OSHA Occupational Chemical Database
6. #%Fﬁ%@l/tl_ https://www.osha.gov/chemicaldata/569
| ® CDC - NIOSH Pocket Guide to Chemical Hazards:
Yﬁ]k@ JZ I\ https://www.cdc.gov/niosh/npg/npgd0006.html
® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf
(ZEU 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) Torén K, Brisman ], Hagberg S, Karlsson G. Improved nasal
clearance among pulp-mill workers after the reduction of lime dust.
Scand J Work Environ Health. 1996 Apr;22(2):102-7.

2) ECHA study report Unnamded 2016,
https://echa.europa.eu/registration-dossier/-/registered-dossier/16188
/7/6/3.

3) Cain WS, Jalowayski AA, Schmidt R, Kleinman M, Magruder K, Lee
KC, Culver BD. Chemesthetic responses to airborne mineral dusts: boric
acid compared to alkaline materials. Int Arch Occup Environ Health.
2008 Jan;81(3):337-45.

<HEh>
Sk 1 (FARRIUADE MDOZEFETHD., (FEEREEIFIRZZDRZEZIRITL TS, B

BSEICHN e N2 ENSEE NIV D AFKENEAREE ZON. REAFKEDIH R L
UTIFBREEZANSD . Xk 2 (KB LDV LD R THD. EERATHIN
OECD -TG412 #ERLUTZEHBR THDIEFEMEN DD EFIRTUTZ . SR 3 (Fk hoXERFRE(EK
FETHD. RIBECHNBDFRELTEIALE,

IREEEED
IREDIEH

AIRIOACKEENZ/OVT IS CE  ESE2E->TWR/ LT TS T, hiZEd
(CERESDIL S NEBRE NIV N ZBEIRZRICDRI ZAIRENHD) OFHEE 15
AEEEDOIESCERYC, BREZE, SRE—IITSRE. HyhU iR, S0, S
BORRIRERITol. BB, JULTTIEFERENk 1 FECEnmRENz. HUAL
RIVEIEBRY Y TSI LBAG ST TAES N BAYY > FEniz 1992 4
OEBCALANINE 1.2 mg /m3 THD, Byl iRER T, (KEEINLHBBEOSILE
BEFEIL. W IREFO2EEERF R LEEL TARICIENU. 1 &£, UALANILE
0.2 mg /m? (SR, EREBRREOZEFNELL. AKPUACEEINZSBE
(F. AR EAEE (LR EN RN COREFSESCARRDTIVIVECLZEDEEZ
Anl).

I Wistar Sy h&E% 5 IT(C 0. 0.025. 0.050 LU 0.107 mg/L O7KEE{LH
3L 6 B5fE/E. 5 B8, 14 B (<G 10 B) RARKE LA, 28
(F<E&) UFER. 0.107 mg/L THIHRAEIENNNF . BARDIEK TFH LU BAL 1
@ ALP, GGT. LDH DIEHNEERE DIFRERDIBNNZERHE (CNBIIYIERSEDSZESR
WEMHETERVNEEZIBNG) « 7Y OKEEHNILS I AN (EEICTTS
NOAEC (3 0.107 mg/L £&fz2).

12 2ORSZTATIC. BALHILSILDHI% 2.5 mg/m> DIEET 40 2 REEL.
BENPOEIRZH)) (S A—H— PR EARET Uz, BMEDILS D ADH T, (E<E 30
DIBITEEORIZIENZRHSN. LOAEC (Z 2.5 mg/m3 THork 3 ).

B EED, ERORIRNS. SOBERIEEIRZERFRS2ZE Uiz NOAEL % 0.2mg/m? £
HEL. 0.2mg/m’ Z/\BEFRIEE BB TRET 3. BHMEIRTEEELE TN
BIBIERICZLLTENSRTELRL,

ZOAMBOIAX> b
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HREEHRN FHERE)

B2 Eas HaKR (5% : B{EhILSIN0)
CASE=S 1305-78-8
KSES HHEDEEFATIRIEE 9 190
20065E 20165FE
=R
REIRE (TR 18%) (T8
SIS (BO) X535 X534+
=iEt (BR) SFEETERL SEETERL
=2HsEE (RA : AR) SHEXARI PaESPUE )
SMsEE (RA : &R) FTERL EEROESIN
SIS (RA : R, XK DFATER DFETERL
RERE%/ Rl X4531C X532
4 BRICXT I 2 EERIBE 1/ BRRIELE X531 X531
GHS%)48 =
IR 2R R EE DFATER DFETERL
B SR EIE X534t SEETERL
LB RIR S DEATERL DFETERL
FEHAE DEATER DFETERL
HIESE DFRTER DFETERL
X931 (MIRERSR) .
HERNIES ST (HEIRE) X552 (255 H X531 (MEIRER)
1628)
HERNESE ST (RIERE) X531 (MEIRERSR) X551 (Mfikes)
RANEEN X451 PERTERL
TLV-TWA |2 mg/m? (1990)
@ ACGII-_I TLV-STEL |-
> EER HEEE |-
e b¥s BATORE|-
B2 (S<CEERER 5 — MAK 1 mg/m> I (2013)
ETY=F::: Peak lim [T (2) (2013)
TWA 5 mg/m°
SHA
@ 0 STEL -
(@D~DFEZ%E) TWA 2 mg/m®
® NIOSH
STEL -
2 e TWA 2 mg/m°, 1 mg/m33 (respirale fraction)
STEL - 4 mg/m” (respirale fraction)
TWA 1 mg/m? (2017)
EU IOEL
2 STEL 4 mg/m’ (2017)
® AcGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q FEFBFEFHMET 64 (5) 253-285 (2022) FBREZFOBE (20224F)
® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
}?%Eﬁ %(Dl_ly The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
WAN.
ﬁ(‘-ﬁﬁt’\t—{b‘m @ OSHA Occupational Chemical Database
%Fﬁ%(})btl— https://www.osha.gov/chemicaldata/569
SZB'@KOJUZ |\ ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(ZEU 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) Fine JM, Gordon T, Chen LC, Kinney P, Falcone G, Beckett WS.
Metal fume fever: characterization of clinical and plasma IL-6
responses in controlled human exposures to zinc oxide fume at and
below the threshold limit value. J Occup Environ Med. 1997
Aug;39(8):722-6.

2) Fine JM, Gordon T, Chen LC, Kinney P, Falcone G, Sparer J,
Beckett WS. Characterization of clinical tolerance to inhaled zinc
oxide in naive subjects and sheet metal workers. J Occup Environ
Med. 2000 Nov;42(11):1085-91.

3) Beckett WS, Chalupa DF, Pauly-Brown A, Speers DM, Stewart ]JC,
Frampton MW, Utell MJ, Huang LS, Cox C, Zareba W, Oberdorster
G. Comparing inhaled ultrafine versus fine zinc oxide particles in
healthy adults: a human inhalation study. Am J Respir Crit Care
Med. 2005 May 15;171(10):1129-35.

4) Roto P. Asthma, symptoms of chronic bronchitis and ventilatory
capacity among cobalt and zinc production workers. Scand J Work
Environ Health. 1980;6 Suppl 1:1-49.

5) BRAAORSZERE®E (2020 Fik) [HARAOEFIEERELE |REIRE
SREE.BESBEERS.

ax

s

13N (B8 A TS5 A) OEMTYT(7 GEEEE) (C 0. 2.5,
5.0mg/m’> OFEfnt1— AR ZNENFI 2 OR(C 2 BRI FKEUFER. 2.5
HLU 5.0 mg/m> (FETENEN 1.23£0.32°F (0.68+0.17°C) BLU
1.35+0.30°F (0.75+0.17°C) OIKB EF#:R%H. BRAMEIE 100.9F

(38.3°C) Tholz. 5.0mg/m’ (KETIEEMERZTT (E(CBERK. FHA
B ) HNECEER 6 BRIRLIEICERICIBIIUL. INSOZMLICEETRS
nRHorz, £z, ME IL- 6 (IMmEKERZELHEER 6 BREMETBRICHIETH
oz 1),

it 1— ANDOTMEZARET I BIcshlc. BEADIIEREDRL 20 A (B 17
AT 3 AN) OEMNRSOFAPICHUT, EEnt1—/A S5mg/m* % 1 [@] 2 BERs.
1 BEE 3 BEhiEGIEKERICD . RIIERTRICRESZNFR (BAL) %
EEUR. HET ERBREOTEINL 1 - AFKENHIIREIFES 10 A (2EE
) (0. 5mg/m’® QEEfAt1—A%RFI 42 DBICIEEEUR, ZOFR. R3>T4TD
REFZT7, B EROSZTEHEMERG 1 BIEKECLELT 2 BB -3 BEEERTH
DU, EI2 BAL POIFHERS LU IL-6 fiB(E 1 BIFEEEF CEEEERTCLEL TERA
(AU, 3 BHIFKERTE 1 BEKERHCLLLTERICRA Ul IRE1EES
TIIREFAT7 . R EFH(CSERIDRT S TA PV EEZZBORIEN, (FER
3 BRI IL-6 fB(&(E<ERIICLEL TERISENILE 2),

12 BORTOTATIC. BHIF (RIFE 0.04 pm)H2VIHIRIT (KIF
£ 0.29 pm)DERLEEEA%Z 0.5 mg/m> DIRET 2 BREKEL. £Bt1-
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LBVERIZTZGE F R, IRFH/SA—4, RAEV—H—. IEHAREORE Y-
h—  DERICEREEFRSNANOE 3).

NSRBI TIZICY 5.5+ 2.7 FRIESUL TV 234 0S5 EE(CRAT 5
BT, fHEEDEESLUHEDIEIREIFELRI O BB MUAIIKESE
2.5~4.5 mg/m?> THh, BISHEETD 90% TE(CEML I THO. #UA
RIFAE 3 um KaDbD%z 25%FESEL T4 ),

BE. IIEE MNOMBEETHD. (FRICK 2,000 mg FFEL. EICEIEHD.
B. K&, BHiE. . BELLCnmdd. Bk 28 EERER - RERATCHT
PEAARA (18 L) OEINEERE (F9E+ZERZE) (& 8.8+2.8
mg/B (B1%) .7.3+2.2 mg/B (&%) THY. FME LREERASEE
T 40~45mg/d. AT 35mg/d £ENTWE5).

HEED, ERDFRIRED. £EE1-LABRUENICHSFEZIRREELL. LA
ESTIVKIF (R) TO NOAEL (2 BFRFIFKEE) % 0.5 mg/m? EHIBRL. /\BSRS
BREEEELLUT0.1mg/m? (R) ZIRZET 3. 8. JEISREEEEEEZNIC
BI3T IO TIIRVCEIDIRELRL,

205 | 2 pimen

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

OLE1—XERICHIIDF—m X DEES FIA - RN RREZEN TR, SEIO
I RRA> METEICERU CEIMOX BB E Tdr B

Ozofs ( )

ZOAMBOIA> b

iRt M\ONBERE THIN, FiRsssE2Z B UL/ \BEEREEEEL. b
r—BHMA LIRS FIIEREOY -V LT THD, B EERIC I THEERRD
BEEIBEUC DN B ETHEME(FR
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HREEHRN FHERE)

B2 Eas fe{tdEin
CASEH=S 1314-13-2
BEES BEREEEETIRIRE 9 188
— 20065 20095 20135%E
- (Frk184EE) (k214 E) (TR 25EE)
SMSEE (BO) X545t X534+ X545+
SsE (B HTERV HTERL X535+
S2MBE (RA : HR) EEPOE N EPOE DN EEPUE S
S (RA : EZR) DEAMERIH DEETERV DFAMERIH
S (RA : MEE, ZXN) X535 X534+ X545+
KRIEREEY / RIBE X545t X534+ X545+
7 GHS %8 ARICH 92 EERIEE 1/ BRRIBL4E X545t X534+ X545+
’ IO BR R/ F 14 SEETER DETERN SEETER
RIERAEIE X545t X534+ X545+
LBl RIR S FATERL FATER FATERL
FEN A X545t X534+ FTERL
HIESY X545t X532 X532
= 1] ,I] =]
BEENEEEN HERE)  |XH1 BA:2H) | COL l(iﬁ; £5% | b iﬁgﬁ‘ =5
F==1
HERNESE ST (RIERE) X531 (RA : fib) FATER FATERL
RANEEN FTERL FATER FTERL
TLV-TWA [2 mg/m® (R) (2003)
® ACE:_' TLV-STEL [10 mg/m® (R) (2003)
- EESRE HSEE 0.5 mg/m’ (F/HIF ) (2021)
e G¥s  BAFORE|-
B2 (S<CEERER s DFG MAK 2 mg/m° I(inharable) 0.1 mg/m?3 R (respirable) as Zn (2009)
EIDY ki Peak lim 1(2) (inharable), I (4) (respirable) (2009)
TWA 15 mg/m? (Total dust)
SHA
® 0 STEL -
(@D~DFES%E) 5 NIOSH TWA 5 mg/m>
STEL C 15 mg/m?, fume 10 mg/m’
TWA -
K WEL
© v STEL -
TWA -
EU IOEL
2 u10 STEL -
® AcGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q FEFBEFHMET 64 (5) 253-285 (2022) FBREZFOBE (20224F)
® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
}ﬁ%éﬁj{%@lﬂ The MAK-Collection for Occupational Health and Safety
- https://onlinelibrarv.wilev.com/doi/book/10.1002/3527600418
ﬁ(hﬁﬁmtﬁﬁg @ OSHA Occupational Chemical Database
%Bﬁ%@l/tl— https://www.osha.gov/chemicaldata/569
| ® CDC - NIOSH Pocket Guide to Chemical Hazards:
Yﬁk@ JZ t\ https://www.cdc.gov/niosh/npg/npgd0006.html
® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf
(ZEU 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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CAS 1333-86-4

(D

0.3 mg/m3

1) Harber P; Muranko H; Solis S; et al.: Effect of carbon black
exposure on respiratory function and symptoms. J Occup
Environ Med 45(2):144-55 (2003).

2) Gardiner K; van Tongeren M; Harrington M: Respiratory
health effects from exposure to carbon black: results of the
phase 2 and 3 cross sectional studies in the European carbon
black manufacturing industry. Occup Environ Med 58(8):496-
503 (2001).

22 1755
inhalable dust  137.9 mg-year/m3 40
3.44 mg/m3 5% 9

45.9mg-year/m3 1.1mg/m3  respirable dust
12.5mg-year/m3 0.3mg/m?3

-
2 n=2324) 3 n=1994
inhalable dust) 0.77 mg/m3 (0.07-7.41) 0.57
mg/m?2 (0.11-3.26) 263.2 mg
/m?3 (0.60-3433.4) 245.9mg /m3 (0.98-3506.1)

FEV1 FEF25%-75% FEV1/FVC

3.44 mg/m3
NOAEL 3mg/m?3
-
-
-
inhalable
respirable figure 12.5mg-

year/m3 0.3mg/m3
0.3 mg/m3
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2. |CAS 1333-86-4
3. 130
2006 2009 2015
18 21 27
4. |GHS
2 2 2
1 1 1
ACGIH TLV-TWA 3 mg/m3 (Inhalable particulate matter) (2011)
TLV-STEL -
1 mg/m?® 4 mg/m? 1981)
MAK -
DFG ,
Peak lim -
5 osHa WA 3.5 mg/m?
’ STEL -
( TWA 3.5 mg/m®
NIOSH g
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 (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
64 (5) 253-285 (2022) 2022
List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6 OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569

CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html

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

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

implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to

chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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HRHLERSL
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%30,

1) Funahashi N, Iwasaki I, Ide G. Effects of bis (tri-n-butyltin) oxide on
endocrine and lymphoid organs of male rats. Acta Pathol Jpn. 1980
Nov;30(6):955-966.

2) Bouldin TW, Goines ND, Bagnell RC, Krigman MR. Pathogenesis of
trimethyltin neuronal toxicity. Ultrastructural and cytochemical observations.
Am J Pathol. 1981 Sep;104(3):237-249.

3) Boyer 1J. Toxicity of dibutyltin, tributyltin and other organotin compounds to
humans and to experimental animals. Toxicology. 1989 May 15;55(3):253-
298.

4) Wester PW, Krajnc EI, van Leeuwen FX, Loeber JG, van der Heijden CA,
Vaessen HA, Helleman PW. Chronic toxicity and carcinogenicity of bis(tri-n-
butyltin)oxide (TBTO) in the rat. Food Chem Toxicol. 1990 Mar;28(3):179-
196.

Bae

XK

Tiff SD Sy R&EE 10 ITICMITFILZAZXAFS R(TBTO)3,6,12mg/kg bw/B% 13~26 &R
PEFIRROIR S USSR, 3mg/kg bw/BI L OB THIROESR FHLU T EADESIENM
ZEROI, FEAKIAIE -REPBET 13 BECZERZE(LEFBPAMNRIEIENEZREN., 26 B
BTIEFRTEHROXIBDNIEEICZERELEZL)

¥4 % Long-Evans ISy~ (ICERBA) (CEFEEN)TFILAX 10mg/kg bw/BH%Z4E% 3
~30 BISGEFIR OIS ULERR TS, 3B IR MR FENEBEERDSNEN O 2)3).

Wistar v Nt 60 ITIC T FILZAXAFS R 0,0.5,5,50mg/kg bw/H% 106 EREE
IG5 UIHBR T, M I#E(C T BARUEI BB OIS, HCEIFIRRIREORAIEMN#5N
et INSOEBEOFRLEFTRIETE (5mg/kg bw/H) TRERERING, BEHEFINITFILZAX
A RICLZFEEXRIBIMOBEEZZRBIHELTLS 4),

B EO#itBROFER LD N TFILAZIEEYIDIELFEICELSD LOAEL Z# 3mg TBTO/kg bw/
BHEHIETU, IRANDERES SUFHERG 2 ZRBULRERSE 0.05mg Sn/m? %/ \B5RS
BEREEEELTURETS.

EO% | 2 i

op

OLE1—-XBEICHIIBF—m X DERISERN BURRERSZECHVTARICERD,
E'IiE'""@*ﬁ.ﬂ‘(LB”b‘CLHI]@S(ﬁMHED‘M\%"C@%END

OLE1-XBBICH I 2+ —mXDEES FUA R RERZENRRD, SEIOIYRRI> b
SIEICERU CEIMOX R EN W E ThD I

Ozt ( )

ZOMDOIX> b~

KR (FCEDFHMCE T BIRA (FEICL A RIEEELOBLEN R THDIENS, FaiF
EFJ}ET“ BEEBEFFEELRV, BB, EFAINES S - RESHOMRENHIENS. SEEHAICH
ARSI NN E TH D,

BHAZLEYOEEIECHTIT2EZ A7 INFINEOBERUVEOCLDBHENERD
(Snoeij NJ, Penninks AH, Seinen W. Biological activity of organotin compounds-
an overview. Environ Res. 1987 Dec;44(2):335-353.) tOFENS. 5571 5 FE-EXT
SMEICOVWTEITFIV- ZTFIV-. NJTFIL-. MIIZI-. TRSTFIL-EUTEHEUT. 8.
NI FIZZIEEMEFEOBEENREEVEHIRTU N T FILAZXATS RO ZRICEER
HEEEIREIUL.
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wEEHA WHHAER)

{EFEE N)JFIZZH0OUR
CASHES 1461-22-9
KSES HBELEEFATIRIRE 9 322
BEHES ZOQGEE 20}4fﬁf§
(CERR185E) CERR265ERE)
ST O X533 X533
s (BR) DEETERL DETERN
ST (RA : AR) par SPOE parSPOE I
ST (RA : &ZR) DEETERL DETERN
SMS% (RA : 1EE. SN DEETERL DETERN
REREME/ RIBiE X532 X532
" IR(CH I 2EE MBS/ BRRIEE X532A X532A
GHS7R IR SETER SETER
BRI RRMEE DEETERL DETERN
LIER SRR DEETERL DETERN
FEh A DEETERL DETERN
ET-E=c DEETERL X531B
X931 (FPARFREER.
BHERNERSE (HERE) X532 (AHiE. BiE) (e X593 (RE
UBRE)
e e P " X931 (SR, 1R
FEAZY = TR FETER
HERNHESY (RIEFRE) DEETERL 2 BRI
BANVEEHE DEETERL DEATERV
@ ACGIH TLV-TWA |Tin, organic compounds 0.1 mg/m3 as Sn (1996)
TLV-STEL |Tin, organic compounds 0.2 mg/m3 as Sn (1996)
o EEEm  meRE |-
s EFE  BAHERE|-
FER(EERA 5 OFG MAK 0.004 ppm (0.02 mg/m3) as Sn (2007)
(EIOZ=E:::: Peak lim |1 (1) (2007)
@ OSHA ;’_I\/_\ét '_I'ln, organic compounds
(@~@DIE5%E) TWA Tin, organic compounds
® NIOSH
STEL -
TWA -
K WEL
- v STEL Tin compounds, organic, except Cyhexatin (1SO), (as Sn)
TWA -
EU IOEL
v v 10 STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
2 FEEBEFMEE 64 (5) 253-285 (2022) HFBFEEZOENIES (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
E%Eﬁ %"@uy The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
AN
%(;ﬁHL\K_L\E’J @ OSHA Occupational Chemical Database
#&E@%(Dl/t]_— https://www.osha.gov/chemicaldata/569
;zmko)uz t\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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HRIRS®EMEH  2023/6/28

MEZ

FRITFILZAX CASRN | 1461-25-2

FHHRAEOES

mARE O£

M
fBoiRR

NESBEEEEME 0.2 (RXELT) (EfI: mg/m?)

FEREIRERAEE MELZRL (BT : ) OXHE

HRHLERSL
o

)
5a

1) Waalkens-Berendsen, D.H. 2004. Tetrabutylstannane (CAS # 1461-25-
2): Combined oral repeated dose toxicity study with the
reproduction/developmental toxicity screening test in rats. TNO Report
V4904. 29 January 2004. cited in SIDS Initial Assessment Report For SIAM
24. Paris, France, 17-20 April 2007.

AT

It Wistar 2w 12 IEICF ST FILAZX(TTBT)% 0,100,300,2000mg/kg(f 0,6-
7,17-19,109-130mgTTBT/kg bw/H. liff 0,5-8,16-24,100-118mg TTBT/kg bw/
H) % 33 HRSEEEIRSULHERDFER. 300mg/kg U IS5 O H# CRRESE T &
UBRR> ) CERDIRA . TSy hCREIBEZEDR THhHANE 1)

P EOEERERDFER LD NOAEL 7 100mg/kg (fiff 6.5mg TTBT/kg bw/H) &#
BIL. IRANDZARS SURERZE A EEBUICREREE 0.2mg Sn/m’ (8 BERIEE
HAEE) 2RI 5.

BOS | 2 pim

op

OLE1—-XBEICHII B+ —mXDERCEMRDY . BURNERIZEICSVTAIEICERD,
ﬂﬂf&'lia"*0)7@“]‘(J”b‘CLDI]@YﬁMHED‘M\E'C@%L

OLE1—-XBRREICHIF 2+ —mXDEES FUA - RHRREZENRRD, SEOI R b
E’x"fE(gB%Ebfi&bﬂ@ﬁfﬁﬁ%ﬁﬁb‘%\%"@@%7':&)

Ozofft  ( )

ZOAMBOIAX>

ERFRIEIEEDOFHIEICE I BIBIRICZ LV ENS, EIFEIREEEMBIEIERELR,

RE. IEFEIESE - RESHOMBENDDIENS. SEPHICHER RN UNETH D,
B LSV OHELIACH I2BE 4 ET7INFIINEORERUZOEICLDEBENERD
(Snoeij NJ, Penninks AH, Seinen W. Biological activity of organotin

compounds-an overview. Environ Res. 1987 Dec;44(2):335-353.) EDFIREHNS.

S 5 FEEMERMEIOVWTES/ITFIV-. ZTFI-. MITF)b-. NTTZI-. FRSITFIL-EULT

FHELIZ,
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Bl

wEEHA WHHAER)

{EFEE TRSTFIVAX
CASEHS 1461-25-2
BaSES HBEDEERTRRIERE 9 322
- 201262
=HIE .
ks (TEh24¢EE)
SMs% (BO) X535t
s (BR) X535t
ST (RA : AR) par SPOE
SMSH (RA : &) DETERV
S (RA : HEE. SZK) DEATERV
REREME/ RIBiE DEETERV
GHS% % BRICS S BRI/ BRI 4328
IR R kA 14 DETERV
BRI RRMEE DFETERL
LIER SRR X534+
RO DETERV
ET-E=c X532
HERNHESY (HEIRE) X533 (RREMER)
HEENERSY (RERS) X532 (8. R,
>)\E)
RANVEEHE DETERV
@ ACGIH TLV-TWA |Tin, organic compounds 0.1 mg/m3 as Sn (1996)
TLV-STEL |Tin, organic compounds 0.2 mg/m3 as Sn (1996)
® EEER HEEE |-
s EFE  BAHETRE|-
R (SCERST ® DFG MAK 0.004 ppm (0.02 mg/m3) as Sn (2007)
(EIDL=E:::: Peak lim |1 (1) (2007)
@ OSHA ;’_I\/_\ét '_I'ln, organic compounds 0.1 mg/m3 as Sn
(@N®(17§’%) TWA Tin, organic compounds 0.1 mg/m3 as Sn
® NIOSH
STEL -
TWA -
K WEL
- v STEL Tin compounds, organic, except Cyhexatin (I1SO), (as Sn)
TWA -
EU IOEL
v v Io STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
() EEEBEFMEL 64 (5) 253-285 (2022) HFEREZOEIS (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
E%gﬁ %"@uy The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
AN
%(;ﬁHL\K_L\E’J @ OSHA Occupational Chemical Database
#&Eﬁ%d)l/tj_— https://www.osha.gov/chemicaldata/569
;‘Zﬁkwuz [\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values

243




FIHARE RS R AT
BPIRSHMHD : 2023/9/19

2-9700-4-IFIIWVT7Z)-6-4VTOENT
MEZ =)-1,3,5-MNJ7>> CASRN | 1912-24-9
(Bl&73>>)

FHHREOES mA~E &

IFRIRERAE HAT : ?
B0 NEsELREEAE(E 2 (Bfi: mg/m°)

e IEISR R EEE (BT ) DX FHE

1) Stevens JT, Breckenridge CB, Wetzel LT, Gillis JH, Luempert
LG 3rd, Eldridge JC. Hypothesis for mammary tumorigenesis
in Sprague-Dawley rats exposed to certain triazine
herbicides. J Toxicol Environ Health. 1994 Oct;43(2):139-
53.

HRHLER S

=20)
128 It SD 5w M 70 PLC7 K522 0, 10, 70, 500. 1,000 ppm

(0. 0.5. 3.5, 25, 50 mg/kg A&/H) #REeET 2 FRISUIEE
S/ ARMERERDFEER. 500 ppm BEOI TEBEDERZ A IR DS
AhEIMAHSNTE 1),

B EED, BB LURERTOE MRS ZERFRFZEE LIz NOAEL %
IR 70 ppm (3.5 mg/kg #&&/B)EL. REERFZREELZEZRUE 2mg/m?
ZN\RRTEEEEBELTHRRT .

RE. FEFEEEREEMECOVTIE. RRAECHBVTZENERDHSNRR
CEDBERTEULRVCEZIRET .

OLE1—ERRECHI B+ — X DERIGEFRN, BURRERSZZ(ICH
WTKIRICERRD, ESMEFOR (CBRUTEMOXBEREN LB
TH3eD

OLE1—XEAREICHIT DT —m X DELEES T4 SRR R EN R D,

BDiZE | TDEH SEIOI> RRA> MNEEICERU CEMDOXBFAENNE T DI

CZ20Ah
( )

ZOAMBOIA> b
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Bl
wEEHA WHHAER)

IEZER 2-900-4-TFIN7Z)-6-4VTOENT7Z)-1,3,5-NM7S> (BIBTRISY)
CASEHS 1912-24-9
BEEE BBESEEETORIRE 9 147
E=HES ZOQGETE ZO}OfEfE
(ERX 185 E) (SERR224EE)
SMs% (BO) X534 X534
s (BR) X534+ X545t
ST (RA : AR) paEPOE N parSPOE
S (RA : &) DEETERL DETERN
S0 (RA : HEE. XK X535 X5t
REEEME/ RIBiE X534+ X5t
4 GHS %8 BRICSH 9 2 EEE R EE / BRARRE X4)2B X532B
' IR R DEETERL SEETERL
BRI RRMEIE X531 X531
AIERERIR X534+ DETERN
FEh A X534+ DETERN
S X534+ X532
HERNOHESY (HEIRE) X534+ X532 (FHER)
HEBNEESY (RERE) 2 (of pe) | =72 SO FEA
=]
BANVEEHE DEETERL DEATERV
TLV-TWA (2 mg/m3 (D) (2014)
o ACGII—} TLV-STEL |-
- EE ] FS2E |2 mg/m® (2015)
e RS RATERE|-
HZE (I EEPR R - - MAK 1 mg/m°> 1 (2012)
BOHE#H# Peak lim [I(2) (2012)
TWA -
. SHA
. < 0 STEL -
(O~QEFE%E) - NIOSH TWA 5 mg/m’
STEL -
TWA -
K WEL
O v STEL -
TWA -
EU IOEL
v v Io STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
2 FEEBEFMEE 64 (5) 253-285 (2022) FBFEEZOENIES (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/Iss2/Doc002/mbwl|_2022_eng.pdf
E%Eﬁ %"G)uy The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= ANy
i(k‘}iﬁ’}'\heﬂq @ OSHA Occupational Chemical Database
6. #&Ea%@btl— https://www.osha.gov/chemicaldata/569
;‘Zﬁkwuz ~ (B CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html
® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf
@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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HPRSHEMER 1 2023/5/30

MEZ

NITFILZZXIIVAYR CASRN | 1983-10-4

FHHREOES

B ARE O

IREERE
EDRZE

NERTEEE%EME 0.05 (RXELT) (BEAI: mg/m?)

EREIREREE RELERL (BB : ) OXRHE

HRHLERSL
.

%30,

1) Funahashi N, Iwasaki I, Ide G. Effects of bis (tri-n-butyltin) oxide on
endocrine and lymphoid organs of male rats. Acta Pathol Jpn. 1980
Nov;30(6):955-966.

2) Bouldin TW, Goines ND, Bagnell RC, Krigman MR. Pathogenesis of
trimethyltin neuronal toxicity. Ultrastructural and cytochemical observations.
Am J Pathol. 1981 Sep;104(3):237-249.

3) Boyer 1J. Toxicity of dibutyltin, tributyltin and other organotin compounds to
humans and to experimental animals. Toxicology. 1989 May 15;55(3):253-
298.

4) Wester PW, Krajnc EI, van Leeuwen FX, Loeber JG, van der Heijden CA,
Vaessen HA, Helleman PW. Chronic toxicity and carcinogenicity of bis(tri-n-
butyltin)oxide (TBTO) in the rat. Food Chem Toxicol. 1990 Mar;28(3):179-
196.

Bae

it SD Swh&EE 10 FLICNJTFILZZAETSR(TBTO)3,6,12mg/kg bw/B% 13~26 i
R HIRR OIS USSR, 3mg/kg bw/BU L0 CHROEZE THLIU T EBADESIE
MzRHIz. FEAFFIE - ZBESRMEET 13 BABCERE(LEBPINRIEFENEIZRIN. 26
B TR R TRROXEONSEICZERIEUR 1)

¥4 % Long-Evans ISy~ (ICERBA) (CEFEEN)TFILAX 10mg/kg bw/BH%Z4E% 3
~30 BIC#HIR O SURLEER T, #B n e iR ZNEE RO NN 2)3),

Wistar v Nt# S 60 ILCNTFILAZAF R 0,0.5,5,50mg/kg bw/B% 106 BRELE
EBIG S URRER T, M CTEARUEIBRIBEOIER. HCEIFRIRIRIRIEDFREIEINNHSN
et SNSOREBEOFEE T RIAEZ (5mg/kg bw/H) TEERRINT EBEINIFILAX
AFSRICLZREERIENOBERZFEMTRL TS 4),

B E0EhEBROFER LD N TFILZXEEYID LOAEL % 3mg TBTO/kg bw/BEHIBIL.
IRANDZEHEB SURERG I Z B UILRER®E 0.05mg Sn/m’ &2 /\BSRIEEE%EEE
UURET S,

EO% | 2 i

op

OLE1—-XBEICHIIBF—m X DERISERN BURRERSZECHVTARICERD,
E'IiE'""@*ﬁ.ﬂ‘(LB”b‘CLHI]@S(ﬁMHED‘M\%"C@%END

OLE1-XBBICH I 2+ —mXDEES FUA R RERZENRRD, SEIOIYRRI> b
SIEICERU CEIMOX R EN W E ThD I

Ozt ( )

ZOMDOIX> b~

FERFRIIEDFHICE T RMAFECL AR (TRELDORENRATHDIENS. FahFR
,EF BEBEFEELRV, BB AFLESE - RESHORBIDDENS. SEEHA(CHE
ARSI NN E TH D,

ﬁff%xmI:Aﬂtwwﬂﬁ?uﬁhSd@“%ﬁi'li(at?)I/:FJI/E(D%E RRUZOEICLDBHENERD

(Snoeij NJ, Penninks AH, Seinen W. Biological activity of organotin compounds-
an overview. Environ Res. 1987 Dec;44(2):335-353.) tOFEHNS. 5571 5 FE-EXT
SMEICOVWTEITFIV- ZTFIV-. NJTFIL-. MIIZI-. TRSTFIL-EUTEHEUT. 8.
NI FIZZIEEMEFEOBEENREEVEHIRTU N T FILAZXATS RO ZRICEER
HEEEIREIUL.
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Bl
wEEHA WHHAER)

{EFEE NTFIVZAZIIVAVUR
CASHES 1983-10-4
KSES HEELEEEATDRIEE 322
BEHIES ZOQGEF{ iOlngFx*?
(CERR185E) (BHTEE)
ST O X534 X533
s (BR) DEETERL DETERN
ST (RA : AR) par SPOE parSPOE I
SMSH (RA : &) DETERV DEATERV
S (RA : HEE. SZK) X532 X551
REREME/ RIBiE X533 X532
" IR(CH I 2EE MBS/ BRRIEE X532A-2B X532
4 |GHSP%A PRI HETABL TR
BRI RRMEE DEETERL DETERN
LIER SRR DEETERL DETERN
RO DETERV DEATERV
ET-E=c DEETERL DETERN
X1 (HPARHE
BHERNERSE (HERE) ) (X933 (RER (X3 (uERlEiE)
BE)
WERNIESY (RERE) Eo (umr) | PO (TR R
BANVEEHE DEETERV DEATERV
@ ACGIH TLV-TWA |Tin, organic compounds 0.1 mg/m3 as Sn (1996)
TLV-STEL |Tin, organic compounds 0.2 mg/m3 as Sn (1996)
® EER HEEE |-
s EFE  BAHERE|-
FER(EERA 5 OFG MAK 0.004 ppm (0.02 mg/m3) as Sn (2007)
(EIOZ=E:::: Peak lim |1 (1) (2007)
5. ) OSHA TWA Tin, organic compounds 0.1 mg/m3 as Sn
STEL -
(@N®(1’;§’%) TWA Tin, organic compounds 0.1 mg/m3 as Sn
® NIOSH
STEL -
TWA -
K WEL
- v STEL Tin compounds, organic, except Cyhexatin (1SO), (as Sn)
TWA -
EU IOEL
v v 10 STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
() EEBEFMEL 64 (5) 253-285 (2022) HFEREZOEIS (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
E%Eﬁ %"@uy The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
AN
%(;ﬁHL\K_L\E’J @ OSHA Occupational Chemical Database
6. |BEREEDLE1— https://www.osha.gov/chemicaldata/569
;zmko)uz t\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

HRYRSERMER  2023/7/31

=E2

IFIN-NSG=ZBPOJIZINFAIREY

ARRARFA N (3148 EPN) CASRN | 2104-64-5

FHHREOES

m Az WE:3

IREEEED

==

NESRTEEE%ME @ 0.1 (BfI:mg/m°)

FEREIRERAEE (BT ) OXHE

IRHLER S

1) MOELLER HC, RIDER JA. Plasma and red blood cell
cholinesterase activity as indications of the threshold of
incipient toxicity of ethyl-p-nitrophenyl
thionobenzenephosphonate (EPN) and malathion in human
beings. Toxicol Appl Pharmacol. 1962 Jan;4:123-130.

FEO
5E

X b

5 2R ARS>T(7(23~36 /%)(C. EPN 3 mg/B% 32 BRIRIE
BOKSURECA, MEERVARMEKIUIATS—T (ChE) E4OD
10%BOE T HLUBRARAEIRFFH(CERHANT. 33BRIEIC EPN 6 mg/
HICIBEU 47 HERERORSURECS, MEERUIRIMBK ChE &%
1R FHLVEERAEIR (ZEBIERHBSNID I, FTIHRD 5 ZORARTSTAT
(C. EPN 9 mg/B%* 56 HREIREROESUECS. MiE ChE &M
15 RE 2 BEMIK T, RinEk ChE &R SEZFLIFETU. 1%
547 3 BMEBHRMEFRULZL) .

B E&D, EbOFIRHSFRIEK ChE SEM4HR T 2BeREsZL Uz
NOAEL % 6mg/BEHIRFL . RHESRGRESE2EREURZ 0.1 mg/m> &\
R EEECUTRET 3.

BOZE | TOEH

OLE1-XBREICHIT2F —mXOERIGEFHRN. BIUVEZMNEREZECH
WTAIRBICERD, BB MHESORTICBRUGEMNOS AR N E
TH3IH

OLE1—-XERICHIFBF—m X DEES FUA - ZREREENERD,
SEIOI> RRA > MNEECBRU GENMONFAEABNNE THhdesd

CIZ oAt
( )

ZOAMBOIA> b

25COEBMEATEICHITZEEMREE 0.016 mg/m’ LEEE%EE
0.1mg/m?EDLENt 0.16 THRTENS. RIFEETOM A% IHE TS5
EENNETHD,
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wEEHA WHHAER)

https://www.cdc.gov/niosh/npg/npgd0006.html

{EFEE O-IF)N=0-4-Zh0J1Z)=TJ1ZI)LIRARJFA7 -k (Bl%& : EPN)
CASEHS 2104-64-5
BESE=S BEBLE S TARIRS 9 67
BEHES 2006%E 20175E 20205%E
- (PRR18EERE) (PRL29EE) (SHN24ERE)
s (BO) X532 X532 X532
SME (BR) X533 X533 X533
s (RA : H2R) TIEEXTRIS RIS XD (EZELRW
SMs (RA &R DEETERL SR DEETERL
SMEE (RA : HE. XK X1 X552 X1
KRIEBEEM/ RIBE X533 X545+ XIEZHEULRBL
GHS43%8 ARSI 2 EEE MBS/ BRRIEIE X52B X452B DERTERL
IR 2R R 14 DEETERL DEATERV DEETERL
RERA I X535+ DFETERL XIEZHEULBL
AIEHRZE R X4+ DFETERL XD (CZELR
FEN A X545+ FTERW XD (EZELR
AoESE X552 X552 X552
= 5 ) = X1 (FER) (X
FIEARH = FREE [EE BR
PHERNERSE (HEIRE) 33 (FEEMER) X931 (FHER) X531 (FHER)
BB (RERE) Ro1 Gaggg) | DT (IR FREE | DOYL (REER. MR
X AT ED)
BANVEEHE DEETERL DEATERV DEETERL
TLV-TWA ]0.008 ppm (0.1 mg/m3) (IFV)
© A qivesteL -
® EEER HEEE |-
S EFE BAHERE|-
MERECERIRTY T DFG MAK 0.5 mg/m3 1 (1958)
(EIOZ=E::S Peak lim [T (2) (1958)
) OSHA ;%AL ?'5 mg/m3
(®~DFE%E) - NIOSH TWA 0.5 mg/m3
STEL -
TWA -
K WEL
9 v STEL -
TWA -
EU IOEL
? Vo STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q) EEFEFMEE 64 (5) 253-285 (2022) HBFREZOEE (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/Iss2/Doc002/mbwl|_2022_eng.pdf
@%Eﬁj{%"wuy The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
AN
E(LﬁﬁutAE’J @ OSHA Occupational Chemical Database
ﬁ%ﬁa%@[/tl— https://www.osha.gov/chemicaldata/569
Krﬁkmux |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

® 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

249




* E uJ_.I E.%i% n:F'ﬁ:lﬁ

HPRSHEMER 1 2023/5/30

MEZ

NITFILZAX=A97U5— b CASRN | 2155-70-6

FHHREOES

B ARE O

IREERE
EDRZE

NERTEEE%EME 0.05 (RXELT) (BEAI: mg/m?)

EREIREREE RELERL (BB : ) OXRHE

HRHLERSL
.

%30,

1) Funahashi N, Iwasaki I, Ide G. Effects of bis (tri-n-butyltin) oxide on
endocrine and lymphoid organs of male rats. Acta Pathol Jpn. 1980
Nov;30(6):955-966.

2) Bouldin TW, Goines ND, Bagnell RC, Krigman MR. Pathogenesis of
trimethyltin neuronal toxicity. Ultrastructural and cytochemical observations.
Am J Pathol. 1981 Sep;104(3):237-249.

3) Boyer 1J. Toxicity of dibutyltin, tributyltin and other organotin compounds to
humans and to experimental animals. Toxicology. 1989 May 15;55(3):253-
298.

4) Wester PW, Krajnc EI, van Leeuwen FX, Loeber JG, van der Heijden CA,
Vaessen HA, Helleman PW. Chronic toxicity and carcinogenicity of bis(tri-n-
butyltin)oxide (TBTO) in the rat. Food Chem Toxicol. 1990 Mar;28(3):179-
196.

Bae

Tiff SD Sy R&EE 10 ITICMITFILZAZXAFS R(TBTO)3,6,12mg/kg bw/B% 13~26 &R
RO S USSR 3mg/kg bw/ EIL,(J:0)8¥‘CH’JH?@EE&‘FB&UTE%@E%imDD
ZRSHIZ. FTERAKRFGHIE -REPRIET 13 BBICERZ(LEBPNRIETENHRIN. 26 B
BT RRTEHEROREDISEICERELE 1) &

¥4 % Long-Evans ISy~ (ICERBA) (CEFEEN)TFILAX 10mg/kg bw/BH%Z4E% 3
~30 BIC#HIR O SURLEER T, #B n e iR ZNEE RO NN 2)3),

Wistar v Nt 60 ITIC T FILZAXAFS R 0,0.5,5,50mg/kg bw/H% 106 EREE
EBIG S URRER T, M CTEARUEIBRIBEOIER. HCEIFRIRIRIRIEDFREIEINNHSN
et SNSOREBEOFEE T RIAEZ (5mg/kg bw/H) TEERRINT EBEINIFILAX
AFSRICLZREERIENOBERZFEMTRL TS 4),

B E0EhEBROFER LD N TFILZXEEYID LOAEL % 3mg TBTO/kg bw/BEHIBIL.
MANDEIES SURERGEZZBUCEERE%(E 0.05mg Sn/m’ Z/\IIEEEEEL
UURETS.

EO% | 2 i

op

OLE1—-XBEICHIIBF—m X DERISERN BURRERSZECHVTARICERD,
E'IiE'""@*ﬁ.ﬂ‘(LB”b‘CLHI]@S(ﬁMHED‘M\%"C@%END

OLE1-XBBICH I 2+ —mXDEES FUA R RERZENRRD, SEIOIYRRI> b
SIEICERU CEIMOX R EN W E ThD I

Ozt ( )

ZOMDOIX> b~

FERFRIIEDOFHICE T RMAFECL AR (TRELORENRATHDIENS., FahFR
,EF BEBEFEELRV, BB AFLESE - RESHORBIDDIENS. SEEHA(CHE
ARSI NN E TH D,

ﬁff%xmI:Aﬂtwwﬂﬁ?uﬁhSd@“%ﬁi'li(at?)I/:FJI/E(D%E RRUZOEICLDBHENERD

(Snoeij NJ, Penninks AH, Seinen W. Biological activity of organotin compounds-
an overview. Environ Res. 1987 Dec;44(2):335-353.) tOFEHNS. 5571 5 FE-EXT
SMEICOVWTEITFIV- ZTFIV-. NITFIL-. MIIZI-. TRSTFIL-EUTEHEUT. 8.
AMEIDOVTEFZDOEBICHHDBERZEVS TERNoIIzsd. NI FIL AL ENDS5Z2DEE
N ERBEWVEHIBUR NI FILZZAFS RO ke B ICREEEMERART U,
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Bl
wEEHA WHHAER)

e=ty=ra NUTFIVAZX =2991)5—k
CASE=S 2155-70-6
KaEe BBELE R TORIRE 9 322
. 20065
el (THIEE)
SSH (10) =43
SMSE (1BR) SHETERL
SHESH (IRA : HR) SABIIRI
SMSH (RA : BR) SHETERL
SHEBIE (RA : 1B, 32N SHETERL
RS/ Rl SHETERL
4 GHS3 %8 RIS o 3 EENIBE M/ BRAIEIE SETERL
IFIRSSRAEIE SHETERL
RS SHETERL
TR SHETERL
FEHANE SHETERL
TSI SHETERL
BEENHS S (EERE) SHETERL
BEENRSEIE (RIERE) SHETERL
mAAEEM SHETERL

TLV-TWA |Tin, organic compounds 0.1 mg/m3 as Sn (1996)

© Hee TLV-STEL [Tin, organic compounds 0.2 mg/m3 as Sn (1996)

EEER HERE |-

®
Sy £F= BAFFEEE |-
WERECERIRT? [ S mAk 0.004 ppm (0.02 mg/m3) as Sn (2007)
(EIQZ=E:: Peak lim [ 1 (1) (2007)
5 ® OSHA TWA Tin, organic compounds 0.1 mg/m3 as Sn
STEL -
= - -
(@N®(ié%) TWA Tin, organic compounds 0.1 mg/m3 as Sn
® NIOSH
STEL -
TWA -
UK WEL - - -
Y STEL Tin compounds, organic, except Cyhexatin (1SO), (as Sn)
TWA -
EU IOEL
= STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEBEFHMS 64 (5) 253-285 (2022) FBREZOEIE (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
@%Eﬁj{%@”y The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= AN~
ﬁ(LﬁHutL’:H’J @ OSHA Occupational Chemical Database
6. |HERE DL E1— https://www.osha.gov/chemicaldata/569
Krﬁkmux |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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BFZREFHMZER  2023/10/20

ME%

7U-JILRI-TAEINS 2L T4 R CASRN | 2179-59-1

FHREOES

mAE L=

AED
Ba

REEE
TEDIRE

NEREREEAEE (BT )

MEREERSEE ¢ 1 (B4 : ppm ) CORFHE

HRBLERS
.

1) Feiner B, Burke WJ, Baliff J. An industrial hygiene survey of an
onion dehydrating plant. J Ind Hyg Toxicol. 1946 Nov;28(6):278-9.

X b

FERENTTIHZTOBRKITIRICES I 25E8E (NEAEE) M\ BITETE
HIIEKUCKDIR - 2 - BOBEDREFAEIRZRZ . [KPOT7IIL-JILNIL-TOEN
D24 RERIFEUTAER . 4 WFROEETRRICBII2KPFEITRER 1.7~
3.4ppm THolt. A TIHZOIEEBDERRICBVT. EHBEICBVTHEAEZEZTE
R EFRIEDRE N HZN, 10 3 UARICHIIEEOMMECIDIERIFEUZ. ULH
Us ZUI-JILRIL-TAENS R T4 RSN 2 EREA (I RE TIZDEETD
VEZETIIREFIIBFL. ROBEE CHOEATA ZAMEDIF TIIRIBEIR(SIEZE T
Hh. 30 D HRAL THMHC L DRERDEF RSN oI, EESIIINSDFER
2B RASFEREZEI 2-3ppm &LTWS 1),

BLEED., E FOBZEEECEDOI R LDERS LU L KEDRIEIEIR Z IR R EL
Uz LOAEL % 1.7ppm EHIBTL. 1ppm ZiEESRTEEREEMEELTIRET . B
H. REAFGEECLZMBENMBROCEENSN\FEIEEEEBELERTE TSRV
93,

EDi5

ZOHEER

OLE1—XEREICHE I3 F—mX DERICERN BURMEREZZICEVTK
IRICERRD, ESEEFORET (CFRU TENMDX AR E TH DD

OLE1—XERICHIIDF—m X DEES FIA - RN RREZEN TR, SEIO
I RRA > METEICERU CEMOX BRFAEN N E Tdrd s

CZ0AH
( )

ZOAMOIAX> b
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Bl
HREEHRN FHERE)

. [IEFMER 7UI-IRI-TOENS 2L T4 R
2. |CASEHS 2179-59-1
3. |BSES HBESEEFATIRIEE 9 30
— 200652
el N
REIERE (TH18EE)
SMESEE (BO) FTERL
SMSEE (BR) FATERL
S2MBE (RA : HR) EEPUE S
2MESEE (RA @ &R) DFETERL
SMESE (RA : MEE, ZXN) DFEATERL
KRISREEMY / RIBE FTERL
VAN S
4 GHS7>#8 BRICHT 9 3 E A MBI/ BRI X428
IR R EE FTERL
RIEREIE X531
LB RIR Y DEATERL
FED A DFETERL
LrESY FTERL
HERNIES ST (HEIRE) X933 (RUERIEE)
HERNESE ST (RIERE) DFEATERL
RANVEEN DEETERL
TLV-TWA [0.5 ppm (3 mg/m~) (2014)
@ ACGIIti TLV-STEL |-
- EER HERE |-
e b¥s BATORE|-
FZE(I<EERR 5 . MAK 2 ppm (12 mg/m°) (1979)
BOaE Peak lim _[1(1) (2002)
TWA 2 ppm (12 mg/m°)
. SHA
5 ¢ 9 STEL -
(@~DFES%E) 5 NIOSH TWA 2 ppm (12 mg/m?)
STEL 3 ppm (18 mg/m°®)
TWA -
K WEL
© v STEL -
TWA -
EU IOEL
2 V10 STEL -
® AcGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q FEFFEFHMET 64 (5) 253-285 (2022) FBREZFOBSE (20224F)
® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
}ﬁ%éﬁj{%@lﬂ The MAK-Collection for Occupational Health and Safety
- | bttps://onlinelibrarv.wilev.com/doi/book/10.1002/3527600418
%‘Lﬁﬁb\tﬁﬁg @ OSHA Occupational Chemical Database
6. %Bﬁ%@l/tl— https://www.osha.gov/chemicaldata/569
| ® CDC - NIOSH Pocket Guide to Chemical Hazards:
Yﬁk@ JZ t\ https://www.cdc.gov/niosh/npg/npgd0006.html
® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf
(ZEU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

BHFIR=ZHEHE : 2023/12/08

=E2

N bhRE CASRN | 2551-62-4

AS
=

SR ECE

m Az =3

o> S S W A

=
=
& o

R

NEEIREREEE | RETELV

FEREIRERAEE (BT : ) OXHHE

R #L

=
off
Parasd

=

12U

ANBDELEECL D ENRUEMCE TR EICRIEEN B EREZZOMEN
BENR, B85, BIERORZEIEFERFMES LU GHS [CL2EEHXSD (HEIEFE
X5 3 (FEMER) ) 3 REEHREVTOEREDEORTICL2ZEBZARMLUERES
nTHEn. AEBEBOBEEME TR,

U EQZELD APECLIEBOBE S LU ZORFAREFRATH). MEEED
BEMCARBF RN bﬂ%i'c REREEEZGRETERVIERETS.

o> &1 S ¥

e

OLE1—XEREICHF B F—sm X DERICEMRN, BURIERFZECEVWTKIRCER
D, E\EMHEEFORET CIRU CENMOX BN M E TH DD

OLE1—XERRCHIFDF—sm X DTS FIA - RN RRFEZENERD, SEIOIY R
1> NREICERU GEMOXEEREN N E THHD

Ozt
( )

ZOAMBOIA> b

SURFZERSLDECEERS (ER=1)  BRA T PEREN S WWEEZ[T(E.
[KEBICHEBU TR R Z 25| St I alse N G A LICEBR I 2 ENHD.

NOVIETRE OB D EFRRISRE (L 150~250°CTHh3. HlZ(E 1000 ppm D7RTVAE
REOHDERT 6000 ppm DIwALKZEE 1000 ppm OB LERENFEL. BEEH
d/}Er__C&_)éo = \ﬁd)a?)%%%iﬁf(D/;;J'_E':ii(g(i‘l'ﬁ(ui,%\@“%%\gb‘@éo

<&E>

-EMEEMERSMN—R (ICSC) :2023/12/12 28
https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0571)
AR #E—, B i, NOWERREORMIEFE, BARMEFESE ((EFRETHEAEF) |,
1980, 1980 &,2 5, p. 165-169.
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Bl

HREEHRN FHERE)

{EFEL OV EhiE
CASE=S 2551-62-4
HE5ES SEEEEE LM THRIZRSE 9 LEAIBIRSE2 2273 (HH8FE4AH1BH#ET)
EEHES 2099£Ef§ 20}855
CERX215RE) (CERX305E)
S[sE (BO) HFHTERV FTERL
SsE (B HFHTERL FTERL
S2MBE (RA : HR) X545t X535+
SMESE (RA @ &R) DFAMERIH PEE R
S (RA : MEE, ZXN) EEPOE N EPOE DN
KRIEEEMY/ RIBE FATERL FTER
GHS7>#8 BRICHT 9 3 E A IR/ BRI SETERL SERTER
IR R R EE DFEATERL DEATERV
RIS FTERL FATER
LB RIR S X545t X535+
FEPAE FATERL FATER
HrESY DEETERL DEETERV
HERNIESE ST (HEIRE) X533 (FREMEF) X533 (FREMER)
HERNESE ST (RIERE) FTERL FATER
RANVEEN EEPOE N EEPOE
TLV-TWA [1,000 ppm (5,970 mg/m>) (1986)
@ ACGII__i TLV-STEL |-
- EER HEEE |-
e k%S BATORE|-
e (I EERFA s - MAK 1,000 ppm (6,100 mg/m°) (1958)
Ty =F::: Peak lim [T (8) (2002)
3
@ OSHA g¥VE'T_ _1,000 ppm (6,000 mg/m>)
(@D~DFEZ%E) 5 NIOSH TWA 1,000 ppm (6,000 mg/m°)
STEL -
3
® UK WEL TWA 1,000 ppm (6,070 mg/m3)
STEL 1,250 ppm (7,590 mg/m>)
TWA -
EU IOEL
@ u10 STEL -
® AcGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q FEFBFEFHMET 64 (5) 253-285 (2022) FBREZFOBE (20224F)
® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
[BRZEHSIEDUR The MAK-Collection for Occupational Health and Safety
- https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
AN <
ﬁ(“ﬁﬁmt“b‘ﬁ’] @ OSHA Occupational Chemical Database
ﬁ%l%ﬁ%@[/tl— https://www.osha.gov/chemicaldata/569
SZE'@XODUZ |\ ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(ZEU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

HRYRSEMER  2023/7/31

ME%

3-AYSTFRAFIL-3,5,5- NIXFILS
HONFIIN =AY THR—N (BIZA VK
O0>3AY37%—h, IPDI)

CASRN | 4098-71-9

FHHREOES

mAE L=

IREEEED

D
ES%

NESRTEEE%E(E :0.005 (BEfI: ppm )

ERREIREEAEE (BT ) OXFHE

HRHLER S

1) ECB (European Chemicals Bureau) (2000b) 3-
Isocyanatomethyl-3,5,5-trimethylcyclohexyl isocyanate.
IUCLID dataset, 18.02.2000, ECB, Ispra, Italy

ANED
Ba

AVIRO>SAYST7R—K (IPDD)DOF—AEAREEN. YR TORERT(E
ANFUAFLOTDAYSTR—N (HDI) tREFORIEMENHDDENS. HDI
OB TEHImLZ, F344 v N 60 IT(C, 0, 0.005, 0.025,
0.175 ppm @ HDI % 6 B&fE/H. 5 H/i8., 2 ERIOIRABRERERT,
0.175 ppm B CEHREOEMEAELINH(It#). 0.025 ppm A ETHEIE
LROABICTTHECIR EEROZ N RSN, 0.005 ppm A NOAEL Téro
2o 1)0

U ENS. EIERERICHITDEREDE TR EE Ul NOAEL %
0.005 ppm EHIERL. NEFRTEEEEBEZIERT 2. BB, HEHEE
BEEMBIOWVWTE. SN T THIZENSETE LRV EZIRRT D,

BDIHE

ZOHEH

OLE1-XERICH T2+ —mXOERIGEFHN . BIUZMEREZECH
WTAIBICERD, BB MHESORTICBRUGEMNOS AR N E
THdlzs

OLE1—XBRRICHIF B+ —m XD ES FUA - EN RS ENR LD,
SEIOI> RRA > MNEECBRU GENMOXFEABENNE THhdedH

CIZ At
( )

ZOMOIX>

IPDI (F. HDI £EARIC TDI X° MDI [E#k DN S0 2882842,
L 0.005ppm 2FRAT 3L, TDI HLU MDI D(FLERFHEE T
IREFETINERETHD. BHEEZD,

JTICRHEENEFHEFIOVTE BEEEEELVHEVIRAEETH
S TEImERIEE 2SS CIAIREMEN DI RICEBR I D2NEN DD,
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Bl

wEEHA WHHAER)

{EFES 3-AVST7FMXFI-3,5,5-NIXFI)ONED ) =AY 7R — b
CASHES 4098-71-9
BSE=S BBRLEEETORIRE 9 40
=5 2006%E 20115E
REHAE (T8 (T23%E)
s (BO) X534 X545t
s (BR) X534 X545t
s (RA @ H2R) DEET RS DRI RIT
SHs (RA  &R) DEETERL DFETERL
SMEE (RA : HE. XK X573 X1
KRIEBEEM/ RIBE X531A-1C X531
GHS7 48 BRICHT S 2R IBMEIE / BRI X531 X532A
IR ERRRAE I X531 X531
RS X531 X531
ShEffRERR T DEETERL X545+
FENAME DEETERL DFETERL
e T-E=cd DEETERL DFETERL
PHERNERSE (HERE) X53 (RuERliEE) | X911 (FRERR)
BHERNEREE (RIERE) X451 (B) X551 (FIREER)
BANVEEHE DEETERL DFETERL
3
@ ACGIH It\\;_'sr_l\/_\I/EAL ?.005 ppm (0.045 mg/m~) (1988)
® G HERE |-
EF= BAHSEE |-
R (R IRER MAK 0.005 ppm (0.046 mg/m>) (2004)
BOEE ® DFG Peak lim I (1) (2000) ,
Momentary value 0.01 ppm (0.092 mg/m?) (2004)
@~ousE) [0 % g :
TWA 0.005 ppm (0.045 mg/m
= NIOSH STEL 0.02 pgfn ((§.18 mg/r?1/3) :
TWA -
Y UK WEL STEL Isocyanates, all (as -NCO)
TWA -
@ EU IOEL STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEBEFM 64 (5) 253-285 (2022) FBREZOEIE (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
E%Eﬁ %G)ﬂy The MAK-Collection for Occupational Health and Safety
N Il
#&E@%"@btl_ https://www.osha.gov/chemicaldata/569
SZ@(ODUZ t\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values

257




5 F i o) B SR & Al

BFRESHEMEA : 2023/12/08

ME& AFLIER(4,1-200FL>) =24V 74—k | CASRN | 5124-30-1
EREEAEED NERTEEEAEME : 0.05  (BEfiZ: mg/m®)
RE EEMEEREEE (B - ) OXHBE

SENNTURELR . 4
BSOS

1) Bayer MaterialScience AG (2004d). Pauluhn J. Subacute inhalation
toxicity on rats. Report No.AT01057, March 08, 2004, unpublished.
cited in: OECD High Production Volume Chemicals Program (2005):

EEEEED SIDS (Screening Information Data Set) Initial Assessment Report.
REEUTIRA (£88:2023/12/04, https://www.alipa.org/wp-content/uploads/2021
UTEARHLERSZE /03/0OECD_SIDS_H12MDI.pdf)
TDIEH

<IEH>

AFLIER(4,1-390 FILY) =SV 74— NMeFWT, OECD TG412.
GLP ([CTEERN SN TOZENSIRAUT,

It Wistar v bh&8F 10 IL(CAMEZEE 0. 1.06. 6.02, 33.8 mg/m3
(ZHNE) T 6 B5R/H. 5 B/B. 4 BRIRA (I7O0VIL) (FEUR. R
OECD TG412 (CHEL), GLP FICTEMEN T, FhCHWVT. MK E ZAmREsaEisDA
TEMERZEN. 33.8 mg/m3 O (8/10) Ll (9/10) OAEBDTRAELRE. TN
BORIEMRZE(L. LDZLDRRYIOT7— 245 KR ESZ O LU E(CH
(F2HERAEERE DIBANE . BRRHCENNU IR IRAEE L MSIERREN TULE, 25(C, A
REEEED | xR OMRRE RS OMIENN 0T~ GERMRD) 1. 33.8mg/m> Ol
EROIEEH T&t 19/20 L, 6.02 mg/m? TSt 7 /20 IT. 1.06 mg/m’ Ol cat
4/20 MTICERHSNI, B, SBEHT MEHETET 1/20 IECRHHNE 1),

I ELD, BPRERDFERENS. [ESXHBLUMICH T2 EMRIEEN (L ZiER
B2 Uz NOAEL % 1.06 mg/m?® LHIBRL . RHERGE S 2E BUI \BERTE
EEELE 0.05 mg/m> #2293,

IR RAEIECHN B EN R FESN TVRWV, D1V 7R— NEEERR(CITEIR
FRRMEMEDTIBEME(C DV TR I DUNEFN D, BB, I TICRYEENTZHENEIC
DVTE BEEEELNHRVIRAEE Thr>ThnBRIEEFZ5 | S I nIEEHE
HHBRICOVTEBEITIDLENDD.

ZOMDOIX
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BUFE

HESHEN WHIRRE)
1. UIEEZWEL XFLIER(4,1-390NFILY) =SAYS TR~k
2. |cASE= 5124-30-1
3. Eﬁ’%‘%—% HBREEEEMITORIZRE 9 598
SEHE 20065E 20145E
(FRR18EE) | (ER265FE)
2MsE% (B0O) X534+ X534t
2HE (BR) X534+ X534t
2% (RA @ HR) DR HRI PAE PSS
2HE% (RA : Z5) X431 DEETERL
2HSEE (RA : MEE. XN DEATER X532
REBRES. /R X431 X532
o EREE
R S(TI??‘)E% REE X431 &532A
4. |GHS% %8 / BRRIEE
- DR 28 R%AE 4 DEATER DEETERV
R ERME X431 X531
EhEtREERR Y DEATER DEETERV
FEHAME DEATER DEETERV
EhEstt DEATER X532
= e . .\ [X31 (FERR. (X991 (P
STEAZHN =i R
BEENEZR S (HOIRE) IEIRES) =T IFIRSD)
oy
BEENESEE (RERE) |HmEcan %'Zg?l (PR
RANVEEY DEATERL DEETERL
TLV-TWA  |0.005 0.054 %) (1988
©  ACGIH ppm ( mg/m”) ( )
TLV-STEL |-
® BAERE HEEE ERERL
BEFR  mAERE|-
MAK ERERL
©) DFG —
b Ry eak lim -
B2 (F< IR FMB i "
EXIETR
5. |0BaE @  OSHA =
(j:?%ﬁ% STEL -
(O~QRZ%) TWA -
® NIOSH
STEL C 0.01 ppm (0.11 mg/m°)
TWA RERL
® UK WEL
STEL -
TWA RERL
@ EU IOEL
STEL -
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values &
Biological Exposure Indices (2022)
@ FEEFEFHMES 64 (5) 253-285 (2022) AFEEZDEIE (2022FE)
@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/
Doc002/mbwl_2022_eng.pdf
The MAK-Collection for Occupational Health and Safety
JRESRSIEFDOUN https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
- VEON @ OSHA Occupational Chemical Database
6. $(L}EE_L 7— AE’J https://www.osha.gov/chemicaldata/569
*%%Féﬂ#o)l/tl— ® CDC - NIOSH Pocket Guide to Chemical Hazards:
SHADYZ S https://www.cdc.gov/niosh/npg/npgd0006.html

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

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative
occupational exposure limit values in implementation of Council Directive 98/24/EC on
the protection of the health and safety of workers from the risks related to chemical
agents at work
https://osha.europa.eu/en/legisfation/directives/directive-2000-39-ec-indicative-
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YIE & TPIVZZIA CASRN | 7429-90-5
EEEEED | \EEREEEE  RETIR0 (BT )
iz SRR EE(E (BT ; ) ORFHHE
BAITUNELE @ . 4
ARG ST D
SEREEAE(ED
REEL THRA <IBEl>
UIARBLEASTE
ZOIBE
PIWZZOALCHIDZDEEEHOHR(E. PILZZOLAEBOIMUALDRE(IE. FET7)
mememy | SUMEAMICEBHRNTAL THD, PIITOASMTOEFHREZ L S8
222 iE ERC(FEEIEFICLIMNREIHINRIEFEICLZiHmZLUIIRICZ U0,
BUEDZESOTILETI AL TORE R B E TR AR 3,
N REREE. — 070 MEAYOEE B ENFEINTVBIELD, 2

DFRTRHT, BALEWMZT7 I ZZULELTEHI 2FDTTE THREF I BHTENEFLL.
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wEEHA WHHAER)

{EFEE TIVZZON
CASEHS 7429-90-5
KSES HBELEEFATIRIRE 9 37
BEHIES ZOQGETE 20}5¢f§
(CER185FE) CERR274E)
SMs% (BO) DEETERL DETERN
s (BR) DEETERL DETERN
S (RA @ H2R) PaEPOE N DFEIERSS
SMSH (RA : &) DEETERL PaE PO
S (RA : HEE. SZK) DEETERL DETERN
. RSB,/ R DEETERV DETERN
GHSZ48 BRICH S 2R/ BRI SYHBTERL SEETERL
IR R kA 14 DEETERL DETERN
BRI RRMEE DEETERL DETERN
LIEHRRRZE RIR DEETERL DETERN
RO DETERV DEATERV
G DEETERL DETERN
WEZNERSE (HEIRE) DEETERL X531 (MREs)
WHEENERSE (RIERE) X531 (ff) X531 (MREs)
RANVEENE DETERV DEATERV
TLV-TWA [1 mg/m’ (R) (2008)
© ACG”—_' TLV-STEL |-
X HERE |-
e ©  &me  miweEm|
Hi2E (SRR i~ oEC MAK 4 mg/m>1,1.5 mg/m’ R (1997)
LEIDY = Peak Iim |-
@ —_— TWA 15 mg/m? (Total dust),5 mg/m? (respirable fraction)
STEL -
(O~0EFE3E) ® N— TWA 10 mg/m’ (Total dust),5 mg/m’ (respirable fraction)
STEL -
TWA -
® UK WEL
STEL 10 mg/m? (inhalable dust),4 mg/m?> (respirable dust)
TWA -
EU IOEL
2 STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEBEFHMS 64 (5) 253-285 (2022) FBREZOEIL (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
}?%Eﬁjj{%@”ﬂ The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
AN~
ﬁ(LﬁHutAH’J @ OSHA Occupational Chemical Database
AR DL E1— https://www.osha.gov/chemicaldata/569
KfﬁkCDUZ |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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MEL =E | CASRN | 7440-06-4
HMAEOBS mRE mE::
EERE | \KREEEEEE  FETIRV (B )
BORE | BNMEEEEE  RETIRL (B : ) OXFHE
R#GESZ | 1) &k T, tMHIEZ, & —B, % EEXEPSEE0EHR) . R E
% SRR, 1986 : 480—484.
~EO EEEEEMOMCALEECLIIRREZCMNDFRERSNBV, BB X
=) 1) TERIFEEEHDIVNIEETIE. ENSOMEDRAICLDIZE TEHRSEIEIR
Iyoh | ERBETIEIBU. BIHIEREENHI A TRIBIRS JLREEN TS
1),

L&D AEEMTRBVERARIEOREREEBEDRECETZIBMRNE
WZENS. R R TIHIEEREEERFRETIRVIEHIRTT 3.
OLE1-XBEICHII 3+ — M ORRIGEFEN . RUEIRREZECHLTA

TEICERRD, BEUEFORFICIRU CENMDOX BN HE THIH
OLE1—XERIICHBIT 3 F— X DEEES A - EREREZENR R, SE0
=pis T RIRA > MRTEICPRU GBI FRAB NN E T DIz
=7 | zoiE@E | Ozofh
( )

-BERAEEWONTIE. SRIRITEAAY MISRYEL TREEEB O E
REBOBRRD THAEEWEL TOREEEEZIRET T 2 EN DD,
BREEONREAREEMOEEECLIDZEDTH D, BH. GHS BATIEET
ZOMBDIA> b XONEESNTVSEENE (RBRIEE. BRRIEME, IFIRaERAFIE. F5ER
Bifes S EEHEIICEE) ORIMIBE(EEMICEIZEDEEZISN., EEARIC
L DEERFZE (CHHBIBIRIFESN TR,
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{EFEE =g
CASEHS 7440-06-4
KSR L G T SRIRE 9 437
- 20065 &
EyEdl] \
REMAE (THi18ERE)
s (BO) DFETERL
s (BR) DFETERL
S (RA @ H2R) paEsPOE N
S (RA : &ZR) DETERV
S (RA : HEE. SZK) DEATERV
REREEME/ RIBiE X532
GHSZ 48 BRICH S 2R EEE /BRI X532A-2B
IR AR kA 14 X531
BRI RRMEIE X534+
AR RIR DEATERV
RN DEATERV
S DETERV
WEENERSE (HEIRE) X533 (RuERIBE)
WEENERSE (RIERE) X534+
RANVEENE DEATERV
TLV-TWA |1 mg/m?(1981)
& ACG“-_I TLV-STEL |-
- X HEREE |-
e ¥ BAHEERE|-
HEZE (S (RERR MAK -
©) DFG .
LEIDY = Peak Iim |-
TWA -
OSHA
o STEL -
(O~DEE=E) & NIOSH TWA 1 mg/m>
STEL -
TWA 5 mg/m’
UK WEL
Y STEL -
TWA -
EU IOEL
9 STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEBEFM 64 (5) 253-285 (2022) FBREZOEIE (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
E%Eﬁ %"G)uy The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= ANy
%(;%L\RL\E’J @ OSHA Occupational Chemical Database
#&E@%G)l/t]_— https://www.osha.gov/chemicaldata/569
;zmko)uz t\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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BHFZREFHMZEA  2023/10/20

ME%

P | CASRN | 7440-22-4

FHREOES

mAE L=

IREEEED

R=

NEREEEEEE  RECTEILL (B : )

ERNEEEREEME  HETELL (BT : ) OXFHE

AED
Ba

HRHLER

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

2) Walbling RH, Milbradt R, Schopenhauer-Germann E, Euler
G, Konig KH (1988) Argyrosis in employees of the silver-
processing industry. Arbeitsmed Sozialmed Praventivmed
23: 293-297

SREEMORE TIHICHWT. HEEIRE B LIRDEEYC(IEZNE
30 NOFEEE DS, 6 ROIRRAEE 20 ROMAIRF(SFEEIRAEN 75
n. SROVEEEERITE T 0.039~0.378mg/m’> LDIRENHS 1).

—5T. £BRLHREEMOEVNIDVNT, RERFIIAEEERETEAL
OVEEBERFABURFER. /E2£15 0.003~0.54 mg/m’> DEEIROFH(C
(FEENTAFEE TIHIBRIEFIRSNRHI I EDIREN DS 2).

BLENS, (EEMTRBRVERERIROEEEEMBORECE T 2FHRNE

WCehs, IRFRTIIREEEEEFERETERVIEHIRTT S,

BDIHE

ZOHEER

OLE1-XERICHIT 2+ —mXOERIGEEFHN . BIUZMEREZECH
WTAIBICERD, BB MHESORTICBRUGEMNOS AR N E
THdlzs

OLE1—XBRRICHIF B+ —m XD ES FUA - ZEN RS ENR LD,
SEIOI> RRA > MNEECBRU GENMONFAEABENNE THhdesd

CIZ At
( )

ZOMDOIX

RIEEWIONTE SRURITEAXY MISIEL TREREB DN
EMREPOBRCD THALEWMEL TOREREEZIRTT T2 EN
@50
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{EZMER iR
CASE=S 7440-22-4
KSES HHEDEEFATARIERE 9 137
— 200652
=4IE N
REIERA (TH18EE)
SESEE (BO) X545t
SMSEE (BR) X545t
2MBE (RA : HR) DEAXERIH
SMSEE (RA @ &R) DEETERL
SIS (RA : DR XN FATERV
KRISEEMY /R X545t
GHS%4a BRICIT 9 B BRI/ BRAIIE X428
IR R R EE DFEATERL
RIS X531
LB RIR Y DERTER
FENAE FATERV
HrESY FATERL
HERNIESE ST (HEIRE) X531 (MEIRERSR)
= X531 (BR) X931
FERNEESS Ezgae
HERNESE ST (RIERE) (EA - DFIRES)
RANEEN DEAMERIH
TLV-TWA [0.1 mg/m> (1992)
@ ACE:_' TLV-STEL |-
EEER HESREE 0.01 mg/m’ BESLVIRIEEY. AgELT) (1991)
©)
e b¥s BATORE|-
e (I EER A 5 . MAK 0.1 mg/m> 1 (1973)
ETY=F::: Peak lim [T (8) (2002)
TWA 0.01 mg/m’*
SHA
@ 0 STEL -
(O~DEE%E) TWA 0.01 mg/m>
® NIOSH
STEL -
TWA 0.1 mg/m®
K WEL
© v STEL -
TWA 0.1 mg/m> (2000)
EU IOEL
@ V10 STEL -
® AcGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q@ FEXEFEFHMES 64 (5) 253-285 (2022) FBEREZDENIES (20225F)
® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
}E%Eﬁ %(Dl_ly The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
WAN.
ﬁ(‘-ﬁﬁmt—{bﬁ’] @ OSHA Occupational Chemical Database
%Ea%@l/tl_ https://www.osha.gov/chemicaldata/569
Siﬁfiii(DUZ N ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(ZEU 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

265




FIRAR B SR i

HMIEREZHEEE . 2023/10/20

ME%
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FHREOES
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EORE

NEREIEEEEE | RECIBV (B )

ERMEEREEE | RETELV (BI: ) OXHE

HRBLERS
.

1) White GP Jr, Mathias CG, Davin ]S. Dermatitis in workers exposed to
antimony in a melting process. J Occup Med. 1993 Apr;35(4):392-5.

TED
128

X b

ERTVFEIOVTE. A25MIBEEERIETIZ T FEOBRMERECESE UL
FEE 3 BICHREBRNFIEL. TOMEEBZOZE[T V7 FEVREN 8 KINEF
90T 0.39 mg Sb/m’ tDIBIRIEHZN 1), SBRFICREITZI=BL 7> FEY
LDREIETH. VoFEVRZE=Bt — 7> FENERBERDOT. B 7>F
EOFHMmCEFIATERL,

U EED ALEMTERVERB > FELOEREEEBEORTEICET DIBEHMNRNE
N5, IR TIIEEEEEEERE TSRV IEHIRTT S,

EDS | 2 pmme

OLE1—XEREICHEI 2 F—mX DERICERN BURMEREZZICEVTK
TRICERRD, \EHSEFORET CIRU CENMDX AR E TH DD
OLE1—XERICHIIDF—m X DIEES FIA - RN RREZEN TR, SEIO
I RRA > METEICERU CEIMOX BRFAEN N E Tdr D

Oz
( )

ZOMOIX b

2019 0D ATSDR ([C[EZLDXFERDIBTHHD DN, RE7>FEOXBATRHS
72\ (ATSDR. Toxicological Profile for Antimony and Compounds.
October 2019. U.S. DHHS)

VIFEACEMCOVNTE, SEBYZRTT7EIAS MISIEL CREEEBEDRTE
T EREIDOI IR TEHALEWEL TDREREEZARET T 2MNENDD,
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{EFEE 7OFEY
CASEHS 7440-36-0
BESE=E BBESEEETORIRE 9 38
Farls e
SMsEE (BO) SDEETERL
SMsEE (BR) SDEETERL
SMsEE (RA : H2R) TIEEXTRGS
s (RA &R SDEETERL
ST (RA : $E. ZXN) DEETERL
KRIEBEEM/ RIBE SDEETERL
GHS %8 BRICHT I BEFE R/ BRI SETERL
N0 SR R 14 DEETERL
RS SDEETERL
AIEHRZE R DEETERL
FEN A DEETERL
AoESE DERTERL
BHEENERSE (EERE) SDEETERL
HEENERSE (RERE) X532 (VI528)
BANVEEHE DEETERL
X 3
@ ACGIH I::\\;_'SF_\II_\I/EAL ?.5 mg Sb/m~ (1995)
® EEZE] FSEE 0.1 mg/m? (PO FEVBLVTFEALE. Sb ELT, ZFE %) (2013)
o s BATERE|-
HZE (I EEPR R - - MAK -
EIDY =k Peak lim -
TWA 0.5 mg/m’
SHA
® © STEL -
(@~DFE%E) - NIOSH TWA 0.5 mg/m’
STEL -
TWA -
K WEL
© v STEL -
TWA -
EU IOEL
? v STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEFEFMEE 64 (5) 253-285 (2022) FBRESZOEIE (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/Iss2/Doc002/mbwl|_2022_eng.pdf
JRZEERSCEDOLUR The MAK-Collection for Occupational Health and Safety
- https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
SCAVEAH - -
b @ OSHA Occupational Chemical Database
*‘%Eﬁ%@'/tl— https://www.osha.gov/chemicaldata/569
XZ@(@UZ t\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FHREOES

B ARE 2

=EEEE
DIRE

J\BSREEEAEE : 0.5 (B4 : mg/m? )

ERMREREE (BEAi : ) OXFHE

IRHLER S 5

TED

1) Triebig, G., et al. "Studies on the nephrotoxicity of heavy
metals in iron and steel industries. cited in Occupational and
environmental chemical hazards: cellular and biochemical
indices for monitoring toxicity, pp334-338.

2) Johansson A, Lundborg M, Hellstrom PA, Camner P, Keyser
TR, Kirton SE, Natusch DF. Effect of iron, cobalt, and chromium
dust on rabbit alveolar macrophages: a comparison with the
effects of nickel dust. Environ Res. 1980 Feb;21(1):165-76.

Ba

X b

ERIODLEER YT O ENHIE M TI5(CHIIBIFEE 230 A

(FEHEAFEER 7 F) ZRREVCBIRNAORZE(CEE I @A T iKY
>I\J0R2 290707V EOBREEN - I—-ICREEZRHSNBI o, BREE
BIOLKEOZVH I - TOVFERIEFRORE(} 0.61 mg/m’ THol
1)

HEOYFEEE 4 [LChIR 7um KEBORBI/OLKF 0.5, 1.9 mg/m*%
6 B5RE/H. 5 BB, 4 BRRAKEUZRER. 1.9 mg/m’ (FERF Tt
fEx /07— (CLBERIOLIFOEERNMERENTN FiOESVPEEE
DOZALLFRHEINIZNDOE 2 ).

MU ELD, Epaiia cOMF sl S22 2L Ul NOAEL % 1.9
mg/m? EHIMTL ., TREEGEEZEREUIZ 0.5 mg/m’ #/\ISRREE%E(E
EUTRET S,

EDE | 2 pmme

OLE1—XEEICHIF2F - MY OERIGREGRN . BIUENERSZEICHNT
KIRICERD, EEE'|$Ekk@*ﬁuj'(uﬂﬂb_CL_bu(DYﬁkunED‘M‘ET@%K_&)

OLE1—-XRRREICHIFET— X DEES FUA - ZNRREZENERD, S
DI RRANEEICERU CENDOXFRRABNNE Th It

CZ0A
( )

ZOAMBOIA> b

GHS BRI TEIFIRERAEIE 1 A THHN J0MEEMICLBFZENMRA
SNTVBEEZSN . REBIOLICLDIFIRAZBAFIEIC OV TIIIREF R TISBARE
TIEBVEEZSNDID . BAFIECBIL TIEE U TULRL,

268



Bl

RESHRIL FHRAE)
{EZMER J0AL
CASE=S 7440-47-3
BSEe BBREGEETIRIRE 9 142
= 20065E 20195
EHIE =
el (ERk185E) (HHTEE)
S[EsE (BO) HFHTERV FTERL
[sE (B HTERV HTERL
S2MBE (RA : HR) DEAMERIH PEE R
SMESEE (RA @ &R) DEATERL DEETERV
SIS (RA : DR XN DETERL DERTERL
KRISREEMY / RIBE FTERL FATER
GHS7> %8 BRICHT 9 3 E A IR BRI X432B X532
IR R R EIE X531 X531A
RIS X531 X531A
LBl RIR S X552 DEATERV
FEOAE X535+ FATER
BTk FTERL FATER
. - X532 (258%) . .
FEIEN L=l R SiERE
HERNIESE ST (HEIRE) X433 (Slste) X933 (RERIEE)
HERNESE ST (RIERE) DFEATERL DEATERV
RANEEN DERTERV DERTERL
TLV-TWA [0.5 mg/m> (I) (2018)
@ ACE:_{ TLV-STEL |-
- EEER #HEBE 0.5 mg/m’ (1989)
e G¥s  BAFORE|-
HZE(L<EERR MAK -
® DFG .
EIDY ki Peak lim |-
TWA 1 mg/m®
SHA
® 0 STEL -
(O~DEE%E) TWA 0.5 mg/m>
® NIOSH
STEL -
TWA 5 mg/m°
K WEL
© v STEL -
TWA -
EU IOEL
2 V10 STEL -
® AcGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q FEFFEFHMET 64 (5) 253-285 (2022) FBREZFOBSE (20224F)
® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
@%Eﬁj{%@”y The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= AN~
ﬁ(Lﬁﬁth"Eq @ OSHA Occupational Chemical Database
%Bﬁ%@l/tl— https://www.osha.gov/chemicaldata/569
Yﬁk@l}x t\ ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(ZEU 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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MEL K | CASRN | 7553-56-2
FHIAEOES mAE WE:S

smEae | \EEEEEE @ 0.02 (HEfI:ppm)

BORE | EISPEEEEE (BT ) ORHAE

1) Institute of Medicine (US) Panel on Micronutrients. Dietary
Reference Intakes for Vitamin A, Vitamin K, Arsenic, Boron,
Chromium, Copper, Iodine, Iron, Manganese, Molybdenum, Nickel,
Silicon, Vanadium, and Zinc. Washington (DC): National Academies
Press (US); 2001.

s U 2) Morgan A, Morgan DJ, Black A. A study of the deposition,

s translocation and excretion of radioiodine inhaled as iodine vapour.
Health Phys. 1968 Oct;15(4):313-22.

3) Amdur MO. Respiratory response to iodine vapor alone and with
sodium chloride aerosol. J Toxicol Environ Health. 1978
Jul;4(4):619-30.

4) [BRAOESIEME% (2020 FiR) IHRERISIRES
REFEPDRERBRTHIENS . BENMARIEERE (X 2:8FEER

([COVWTDIREIT D ETH D,
S PANEEEAFOBRSEESATE. 1.7 mg/day #BIZAZD
b= IBER(C LDERIRIRIEE M R S B2EMS, 1.1 mg/day 2255 IRIEEREELTL)
= 3. $l. FEFFERE 150 pg/day £LTWS 1),

EMRI>T17 6 AL 1ug/L (0.1 ppm) DRZRZESZ 8 DREIMAFEELR
AR, FIREs RORBIS|ECENh ok 2).

BBV (MG, RHFRBE) REF8-10 LI 0.5. 0.9, 3.1. 4.4 BLU 7.3
ppm DAZR% 1 BFREIRASCEURIER. 0.9ppm M EOBF TREIRIT4EDLE
MARSNTZ, BE. IBIEFNIARKFIEF T 0.4, 1.0, 1.6 BLU 2.4 ppm
S OXRZFE% 1 BERECEEUFER. 0.4ppm BF L TARSIKENICTEIRTEDIE

b, FERSERE S LUDIFHREE0EERME THAHSNIE 3).

HARANDKRZRIERZ (FFEIT 1-3mg/d EOHEEEDHH N, BRI URAX
RO CEDGARNS. 500 ug/d FKimDIBERDOHI(CERAIIC 3 mg/d ML L.
BEICELOTE 10 mg/d FEEDEEEDKRRERNMIRIZENRENTHD.
FOEEHEEORETHSE 1.2 mg/d EVOFEHEMENHETEEIN TS, e,
—HOHEERE(E 130pg/d £ENTHH. 3 mg/d TERIRBRIEERIRRRHEEE
K TFEOBREIREZROBVCENS A ERE 1% 3.0mg/d ELTWS 4).

B EED, BARADME LRE 3.0mg/d &, B HEESEZE(ICUILEHARADFE
HIEEE 1.2 mg EDN—>THhd 1.8mg /d ZARZROBRIEECL 2P E%ZH
CTeHDHFBELHIRL. HEEOMIRESAZRELUE 0.02 ppm(0.18mg/m?)
Z\BEEEEEBELUURETS.

OLE1—XEREICHEF 2 F—mX DERICERN BURMEREZZICEVTK
IRICERRD, ESHEEFORET (CFRU TENMDXEEAENM L E TH DD

BOB | comm | OLE1-XEBCHIBF B OEES F A B RREENELD, SE0
= T RIRA> NRTEICPRU GBI FRAB NN E THh DI
OZoftt ( )
IFEEIRDIRZRDBRIBENCLS sub-clinical hypothyroidism GEB7EM4EEIR
ZOAMOIA S ARAEERIR TE) « BLUIEIRVIHAQ IR AREERR T (LA IBADFZZEICOVTO

HMENMEEHD, S ENESHORIEEMCOVTORSI N ETH D,
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Bl

wEEHA WHHAER)

{EFEE R
CASEHS 7553-56-2
BESE=S BBESEEEMTORIRE 9 606 (£%16 48 1ELUKE(Z605)
= 2006%E 20145E
=H4IE ) .
REHAE (THLEFRE) (TH26ERE)
SMsEE (BO) X534+ X534
SMsEE (BR) SDEETERL X545+
SMsEE (RA : H2R) TIHEXTRIS SR
SMsEE (RA  &R) DEETERL X551
SIS (RA : #E. ZXN) DERTERL DEATERV
KRIEBEEM/ RIBE X532 X532
GHS% BRICHT I BEFE R/ BRI [X432A-2B X432
N0 SR R 14 DEETERL |TERV
RS X531 X531
AIEHRZE R DEETERL DEATERN
FENAME DEETERL DEATERV
AoESE DEETERL DEATERV
HEENERSE (EERE) X933 (KBRS X593 (KEREE)
HEENERSE (RERE) X531 (BIRRR) X531 (BRAR)
BANVEEHE DEETERL DEATERV
TLV-TWA [0.01 ppm (IFV) (2008)
@ ACGII__' TLV-STEL 0.1 ppm (V) (2008)
® EEF #FEEE 0.1 ppm (1 mg/m?) (1968)
e ERE BATERE|-
HZE (I EEPR R MAK -
® DFG .
EIDY Sk Peak lim -
TWA -
OSHA
o STEL C 0.1 ppm (1 mg/m°)
(O~0RZ%) ® NIOSH RS .
STEL C 0.1 ppm (1 mg/m°)
TWA -
UK WEL
9 STEL 0.1 ppm (1.1 mg/m>)
TWA -
EU IOEL
@ v I0 STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
2 FEEBEFMEE 64 (5) 253-285 (2022) FBFEEZOENIES (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
%%Eﬁ;‘z%“@”y The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= AN~
E(Lﬁﬁutem @ OSHA Occupational Chemical Database
ﬁ%rﬁ%@btl— https://www.osha.gov/chemicaldata/569
Krﬁk@l}x |\ ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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HIR=ZHEFEHE : 2023/8/21

ME%

=IukiE>E |CASRN | 7637-07-2

FHREOES

mAE L=

TED
128

B
EORR

NEFEEEEHEE 0.1 (BfZ: ppm )
EISEEEREME (B : ) OXHiE

HRHLERS
.

1) Torkelson TR, Sadek SE, Rowe VK. The toxicity of boron trifluoride
when inhaled by laboratory animals. Am Ind Hyg Assoc J. 1961
Aug;22:263-70.

2) Rusch GM, Hoffman GM, McConnell RF, Rinehart WE. Inhalation
toxicity studies with boron trifluoride. Toxicol Appl Pharmacol. 1986
Mar 30;83(1):69-78.

3) Rusch GM, Bowden AM, Muijser H, Arts J. Respiratory irritation
associated with inhalation of boron trifluoride and fluorosulfonic acid.
Inhal Toxicol. 2008 May;20(7):665-70.

trgESvEs (n=43) | I#HEIYF (n=6) . MHEEIL'YS (n=40) [IARTE
BIDEEERL. EER(T 3 ESEME. n (& 3 BIEHMOSETILE] (C=Iw{b(F53= 3.0.
7.7.12.8ppm(8.2. 21, 35mg/m>)% 7 B5Rf5/H. 5 H/BTRE 6 vBRIRIER
AFELECA, 3.0ppm (GEHEERRE 1.5ppm) TEILEY RS LUSYNIFXR DR
BRI RDSRHBNT. BESELTOFERAEC 0.3ppm ZHZEIKEICHIIS
BMBEEL TEEMICIRELTVS 1),

Fischer 344 IS5y b (n=160) ([C=IwL(F5% 0.0, 2.0, 6.0. 17mg/m?

(0.0.0.7. 2.2, 6.1ppm) % 6 B&f5/H. 5 /BT 13 BRRERAFELRE
Z3.6.0mg/m? (2.2ppm) M_ETERAHDILSIAMEDIK T HERDHSNEDD,
HEETRESBH MR 2), . 17mg/m? T RFE RN GO S ERAERT
O— P OIMRNEBHSNIE 2).

Sprague Dawley IifESvh (n=20) (C=Iw{E(F53% 0. 8.53. 24.6. 74.4
mg/m° % 4 BRIEEIRA FKELZETAR. 24.6mg/m’> U E TREDIKEF TOMEE
DIEKHERHSNIE 3).

A EHS, ENDEtEROFERLDAM R ZEEFRE2E L Uz LOAEL Z 1.5ppm EFIHRU.
AEERFREZRULN\EREEREEE 0. 1ppm ZIEERI 3. . BFEIEER
HEABCRIL CEIBIRNIEANTWB 8., SREFRIXBTEFIRET B,

EDi5

TODIEH

OLE1—-XBkECH1I 2+ —mX DERISEMRD . BURIIERSZE(CHVTRIEC
0, EEMEFOIRETCERU CENMOX BN E TH DI

OLE1— XIS D+ — X DELEES FIA - ERRREZENERRD, SEDI>
RIRA > MERTE (CBRL GENO X BRAEN U E THrdlcs

Ozof ( )

ZOMDOIX
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Bl

HREEHRN FHERE)

{EFEL =v{b(F53R
CASE=S 7637-07-2
KSES HEE DGR TARIRE 9 199
AEHIES ZOQGEETE 20}7fﬁf§
(ERk 185 E) (ERR 295 E)
SESEE (BO) FATERL EPOE DN
SMSEE (BR) DEATERL SRR
S2MBE (RA : HR) X552 X532
SMESE (RA @ &R) EEPOE N EPOE DN
S (RA : MEE, ZXN) EEPOE N EPOE DN
KRIEEEMY/ RIBE X431A-1C X531
ARICH I 2 ERERIEE 1/ BRRIBL4E X531 X531
GHS7> %8 DRSS R SETER SFTERL
RIS FTERL FATER
LB RIR S FTERL FTERL
FEHAE DFEATERL DEATERV
BTk HTERV FTERL
X532 (MRS O N
Da1)vETNY
HEENESEY (HORE) MER) X953 (5K | =02 EL;%%E\ LIl
EEF) ="
X1 (B, ks quSe E2
HERNRESY (RERSD) R E2 (@ | OO
&) N
RANVEEN EEPOE N EEPOE
TLV-TWA [0.1 ppm (0.28 mg/m?) (2016)
©) ACGIH 3
_/5_ TLV-STEL |C 0.7 ppm (1.96 mg/m~) (2016)
EER #EBE 0.3 ppm (0.83 mg/m?) (1979)
@ =
e h¥E  BAHORE|-
HZE(L<EERR MAK -
® DFG .
EIDY =k Peak lim |-
TWA -
OSHA
® STEL C 1ppm (3 mg/m°)
(O~OREE) ® NIOSH L/ _
STEL C 1ppm (3 mg/m°)
TWA -
K WEL
© v STEL -
TWA -
EU IOEL
@ u10 STEL -
® AcGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q FEFFEFHMET 64 (5) 253-285 (2022) FBREZFOBE (20224F)
® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
}E%Eﬁ %(D]_Iy The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
AN <
ﬁ(‘-ﬁﬁmt—‘b‘ﬁ’] @ OSHA Occupational Chemical Database
HEREZEDLE1— https://www.osha.gov/chemicaldata/569
SZE'@X(DUZ N ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(ZEU 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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BFZREFHMZEA  2023/10/20

ME%

DA | CASRN | 7664-38-2

FHREOES

mAE L=

FEO
5E

M
EORE

NIESEEERESEE 1 (BfI:mg/m? )

FEREREEAE(E (B ) OXHE

R BLERS
.

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

Ak

Iiff SD 3w N&EF 20 TSRS/ T FIVT LORBEAERY) (FIfE 0.49~0.65um)
0. 50. 180 Ffz(& 300mg/m>% 1 H 2.25 RS, 18 4 H. 13 BRIEKEUHER
180 mg/m’ Ll ED(EEB TIRARMIEINEIE (1RHL) %325, NOAEC (&
50 mg/m? Téolz. I7OVILHDUSESREFH) 75% THdIENS. TN(dH 37.5
mg USEE/m> (AR5 1), LI EOEMIEERODFER LD, KM EL DfRit L%
BeFREZ2L Uiz NOAEL % 8 .4 mg/m’ LHIRL . REEERZMEZERE LR 1
mg/m’ Z\BSRTEEREEMEUTRET S,

EDi5

TR

OLE1—XEREICHEF 2 F—mX DERICERN BURMEREZZICEVTK
TRICERRD, \EESEFORET CIRU CENMDX AR E TH DD

OLE1—XERICHIIDF—m X DEEES FIA - RN RREZENELD, SEIO
I RRA > METEICERU CGEMOX BRFAEN N E T D

Oz
( )

ZOMDOIX

k1) @ NOAEC37.5 mg U ES/m> (31 B 8 BERS. 3B 5 BIFKEChE%RT
3¢ 8.4 mg/m’,
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Bl

wEEHA WHHAER)

. |eFEmEE DAEE
2. |CASES 7664-38-2
3. |KSE=S BB SRR TORIRE 9 618
BEHES ZOQGETE'_ 20}45Ef§
(CER 184 E) (CERR265FE)
SMsEE (BO) X534 X534
SMsEE (BR) X535 X534
SMEE (RA : H2R) TIHEXTRIS RIS
s (RA &R DEETERL RIS
S4SE (RA : #E. ZXN) DEETERL X553
KRIEBEEM /R X531A-1C X531
GHS%y4a BRICK o S EEE S/ BRI X531 X531
o5 RS I TERL mean0
RS SDEETERL DEETERL
AIERZEER S DEETERL DEATERV
FEN A DEETERL DEATERV
AoESE DEETERL DEATERV
HERNIHESY (HEIRE) X533 (RuERIBE) X531 (MFIRER)
BHEENERSE (RERE) SDEETERL DEETERL
BANVEEHE DEETERL DEATERV
TLV-TWA |1 mg/m? (1992)
® ACGIH
) TLV-STEL |3 mg/m> (1992)
- EE ] FSEE |1 mg/m® (1990)
e g¥s BAHEEE|-
HZE (I EEPR R - - MAK 2 mg/m° I (2006)
MDY= Peak lim [ 1(2) (2006)
TWA 1 mg/m’
. SHA
> ® © STEL -
(@O~DFE%E) © OaE TWA 1 mg/m>
3
STEL 3 mg/m
TWA 1 mg/m’
UK WEL
- STEL 2 mg/m’
TWA 1 mg/m’ (2000)
@ EU IOEL
STEL 2 mg/m°> (2000)
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FERBEFMEE 64 (5) 253-285 (2022) FBREZOEIE (2022FF)
(@ List of MAK and BAT Values 2022
B https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/Iss2/Doc002/mbwl|_2022_eng.pdf
Jﬁi%ﬁﬁj}'{%@”ﬂ The MAK-Collection for Occupational Health and Safety
= | httns://onlinelibrarv wilev.com/doi/book/10.1002/3527600418
E(Lﬁﬁ L/\TC/LA\E’\J @ OSHA Occupational Chemical Database
6. ﬁ%ﬁa%@btl— https://www.osha.gov/chemicaldata/569
| (® CDC - NIOSH Pocket Guide to Chemical Hazards:
Krﬁk@ JZ l\ https://www.cdc.gov/niosh/npg/npgd0006.html
® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf
@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

BPIRSH®ERMER  2023/9/19

ME%

=18{EOA CASRN | 7719-12-2

FHHREOES

m Az =3

FEO
Ba

RERE
EDRZE

NRRTREE%EE 0.2 (B : ppm )

KR ENRE BB 0.5 (Bfi: ppm ) OXHE

IR PR

=

1) Butjagin, P.W.: Experimental Studies on the Effect of Technically and
Hygienically Important Gases on the Organism. Part XII . Studies on
Phosphorus Trichloride. Arch. f. Hyg. 49:307- 335 (1904).

2) Weeks MH, Musselman NP, Yevich PP, Jacobson KH, Oberst FW.
Acute Vapor Toxicity of Phosphorus Oxychloride, Phosphorus
Trichloride and Methyl Phosphonic Dichloride. Am Ind Hyg Assoc J.
1964 Sep-Oct;25:470-5.

3) SASSI C. L'intossicazione professionale da tricloruro di fosforo
[Occupational intoxication with phosphorus trichloride]. Med Lav. 1952
Aug-Sep;43(8-9):298-306.

4) Monsanto (1983). Coate WB. Subacute Inhalation Toxicity Study in
Rats - Phosphorus Trichloride. Report HL-82-0273; 29 Nov 1983. cited
in SIDS.

XLV FERBVE=IBEDADS MR A (FEEHER T, 0.7ppm. 6 BFfE(EEET
IR IWTTHEREDEE OEIANHSNIZ. 2-4ppm T(EELER 2-3 BRI TIERE
#NH5N. 50-90ppm (FEET (L, EERFMIABER(CERODWMHERD., (FEEE 5
RFREITOEL. SR TEMICERE OSEEZLNRHANIE 1),

=1BIEDADIRA SRS MED LCso (. 3YRT 104 ppm. BILEYRT 50 ppm T
Holce RRUPICTOEZ7EIZ DL RIBAEIR(ES5ED, BHEHMETUD (LCso: 7Y
N 120 ppm. EILEYS 104 ppm) . AEOIEEEEEOE 2).

ZIREDAZEIEZIZLFTHE (FIEOKTEE 1.8-3.5. 77 MNIFERHE 14-
27 ppm) OFEEEE 23 A, EIFEEARIOIE 3 AFEAEIRTHOIZH. 5KhD 20 A
IARTUC L TRIEORENRASN. ([FEERE 2-6 BKFEURIC, BEMROBET 2857358
7. ZEBA. IRNGELERDRIE, BEDREIRNHSNT. BRMEFIKETHE. (F<EE 1-8
B CRZERE. 2. FIRRE#SSUVEEOHE MR E ST RO HSN, £
fz. COEBFITENEN 2 & 5 FRIEIFELUL 2 AhBENHSNE 3),

ItfngEREE 15 Lo SD Sy =181tDA 0. 0.5. 3. 10 ppm % 1 H 6 K§fE. 38 5
AT 4 BEEERAFKEUFER. 10 ppm (EBHCRE LRORE ERIEED
JURIEEAORB M CARERIENRDSN . SN ORIRRG. H2sESE. M
REHRA. ERRIERE. FREE. IRRINRE TRE A NN o, FEBIEAG
E&D NOAEC (Z 3 ppm (17.1 mg/m*)ELTW3 4) &

B ELD., SPREROFERNS L RES LU T [UBORMES LU EZ iR a2
Uz NOAEL Z 3 ppm CHIRRL . ANMEEZREEFZZERBUL 0.2 ppm Z/\KFEEEER
HEBEUTURERT %, T, HNEREEREEBCE T Z(IKERECHNDIBIRT RN
B, LEERAVFGHAR T DI EEIC L B POITIRER DR AEN LS FRHEN TS L
1.8ppm % LOAEL L$I¥FL. 0.5 ppm ZiEISRTEEEEELV TRED 3.

EDi5

ZOHEH

OLE1—XERECHIT B+ — X DERIGEFHN, RURMEREZE(CHSVTKAIEIC
R0, EEMEFOIRETCERU CENMOX BN E TH B

OLE1—XEREICHE I 2F R DEKES FUA - ZNRRFZENERD, SEI0IY
RIRA > NS TEICBRU CE IO BREENNNE Tdrdlesh

Ozof ( )

ZOMOIX b
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Bl

RESHRA FERER)
. [ieEmES =181EDA
2. |CASES 7719-12-2
3. | ES SEMESFEEMTHRIRE 9 187
E=HES ZOQGETE 2099fﬁf§
(CERR185E) CERR215RE)
ST O X532 X532
s (BR) DEETERL DETERN
ST (RA : AR) paEsPOE N parSPOE N
S (RA : &ZR) X532 X532
S (RA : HEE. SZK) DEETERL DETERN
REREEME/ RIBiE X51A X531A
. GHS%4a BR(CHT 9 2E BRI,/ BRI X531 X531
’ IR ER R 1 DEETERL DETERN
BRI RRMEIE DEETERL DETERN
AIERERIR X534+ X5t
RN DEETERL DETERN
S DEETERL DETERN
HERNHESY (HEIRE) X531 (MFIREER) X531 (FIREER)
X531 (FFIREER) |
£ == £ ISEVNE XA
HERNIHESY (RIEFRE) X432 (BEE) X531 (FIREER)
BANVEEHE DEETERL DEATERV
TLV-TWA [0.2 ppm (1.1 mg/m?) (1992)
® ACGIH
_ TLV-STEL [0.5 ppm (2.8 mg/m°) (1992)
® EEF FEEE 0.2 ppm (1.1 mg/m®) (1989)
E¥s BAHEEE|-
B2 (S<EERR - - MAK 0.1 ppm (0.57 mg/m>) (2015)
Ty =F i Peak lim [ I (1) (2000)
TWA 0.5 ppm (3 mg/m?)
. SHA
> N @ © STEL -
(O~OREZE) |7 osn VA 0.2 ppm (1.5 mg/m’)
STEL 0.5 ppm (3 mg/m°)
3
® UK WEL TWA 0.2 ppm (1.1 mg/ma)
STEL 0.5 ppm (2.9 mg/m?)
TWA -
EU IOEL
? v STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
2 FEEBEFMEE 64 (5) 253-285 (2022) HFBFEEZOENIES (2022FE)
(@ List of MAK and BAT Values 2022
B https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
Jﬁi%ﬁﬁj}'{%@”ﬂ The MAK-Collection for Occupational Health and Safety
- https://aonlinelibrarv wilev.com/doi/book/10.1002/3527600418
ﬁ(hﬁﬁ L/\TC/LA\H’\J @ OSHA Occupational Chemical Database
6. ﬁ%gﬂ o)l/t_-,__ https://www.osha.gov/chemicaldata/569
| (® CDC - NIOSH Pocket Guide to Chemical Hazards:
Krﬁk@ JZ l\ https://www.cdc.gov/niosh/npg/npgd0006.html
® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf
@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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CAS

7722-84-1

D

0.5

ppm

1) Ernstgard L, Sjogren B, Johanson G (2012) Acute effects of
exposure to vapors of hydrogen peroxide in humans. Toxicol Lett

212: 222-227.

2) RIIHIMAKI, Vesa, Antti TOPPILA, Paivi PIIRILA, et al. 'Respiratory
Health in Aseptic Packaging with Hydrogen Peroxide: A Report of
Two Cases', Journal of Occupational Health, vol. 44/no. 6,

(2002), pp. 433-438.

3) Mastrangelo G, Zanibellato R, Fedeli U, Fadda E, Lange JH.
Exposure to hydrogen peroxide at TLV level does not induce lung
function changes: a longitudinal study. Int J Environ Health Res.

2005 Aug;15(4):313-7.

11 0, 0.5, 2.2ppm

2.2 ppm
NOAEL 0.5 ppm 1)
4 11mg/m?3 2
3mg/m3
43 31
4 0.15 0.48ppm
NOAEL 0O.5ppm
0.5ppm
[
[
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=

2. |CAS 7722-84-1
3. 126
2006 2013
18 25
4
3
1A-1C
4. |GHS 1 1
2
2
1
1 2
TLV-TWA |1 ppm (1.4 mg/m®) (1996
AR ppm ( g/m”) ( )
TLV-STEL |-
OEG MAK 0.5 ppm (0.71 mg/m?®) (2005)
Peak lim (1)(2000)
TWA 1 ppm (1.4 mg/m?®
5 SR ppm ( g/m”)
( STEL -
TWA 1 ppm (1.4 mg/m?®
NIOSH ppm € 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 (2022) ACGIH TLV® and BEIs® with 9th
edition documentation (2021)

64 (5) 253-285 (2022) 2022

List of MAK and BAT Values 2022 https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
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/569

CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/npgd0006.html

®

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

EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in implementation of Council Directive
98/24/EC on the protection of the health and safety of workers from the risks related to chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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1) Longnecker MP, Taylor PR, Levander OA, Howe SM, Veillon HC, McAdam
PA. et al. Selenium in diet, blood, and toenails in relation to human health
in a seleniferous area. Am J Clin Nutr 1991; 53 (5) : 1288-1294.

2) Yang G, Zhou R. Further observations on the human maximum safe
dietary selenium intake in a seleniferous area of China. J Trace Elem
Electrolytes Health Dis. 1994 Dec;8(3-4):159-65.

3) Yang G, Yin S, Zhou R, Gu L, Yan B, Liu Y, Liu Y. Studies of safe maximal
daily dietary Se-intake in a seleniferous area in China. Part II: Relation
between Se-intake and the manifestation of clinical signs and certain
biochemical alterations in blood and urine. J Trace Elem Electrolytes Health
Dis. 1989 Sep;3(3):123-30. Erratum in: ] Trace Elem Electrolytes Health
Dis 1989 Dec;3(4):250.

4) BRAOESEREE (2020 Fhk)

<HEH> #HX 1)FLEBRNELAINOEKEZZIFTZOEDDIERDFRHSN BN IZERCDU

TOIRET. i8X 2)3)E BILNVOEKEZZ TP BERZEUEDZECHRE(CONT

DIRETHN. NSNS NOAEL ZEXTERIRETHD. Flo. INBOFRZEICUIZEAR A D

B LRENSER 4) TIRESINTHED. INBHBEARANELTON -S> ZHETE T DENAIEET

HDZENHBF - EUTERAUR

IREEEED
IREDHEH

KEOCL VEENSVEISHIRCEEL. tLOERENRAK 724 ug Se/H. &K
68 ug Se/H. F13 239 pg Se/B (HIHEA LOMHREN 200 pg Se/BEL EDIEER
EDFEEEHD) THOAER 142 &ICE MOEBZSHI. BRRIERRVENCFEIEERCE
BRFEEFRDSNBNDEL ).

Yang 5(¢. FEOFREBESTL VEENIERECERVMBIRCEETS 400 &(CEAL. BEH
50t OEREPARIEEEZAN, FEKRERARLE(CFNIRAZITO. 5 &0
WRETELHBIERNRHSN. C0 5 ZOTLERET 1,270 ug Se/HHEY
Tl 2. 850 pg Se/HIBHIZE T CEBAMEREIRE RSN OfZEL TS 2),

LYOFAENS 6 FRICBRABZITOTHD. LEOMREN L HENSEHELTVSS
EEIREL. BB UL ERENHALTED, # 800 ug Se (819 + 126 g
Se) /HEHTEINZELZ, 2D 800 ug Se/H%Z NOAEL LT, FHhEBIEIANRHSN
KR COBIEEDETE UL AERERIEKME 913 ug Se/B% LOAEL £93¢EbIC. &Y
- 7MKL T 400 ug Se/H% TDI ELTWS 3).

BE. BRANCHSIFZ LD OHEEREREZE(CDOVT, B ADTL > OEREEFFHITH 100
Hg/day EEESINTWD, Fo. R AKRUEEIBEOMES LIREE RIERRESIFRIRE

(800/60=13.3 ug/kg #k&E/H) [CFHEEMERT 2 @MU 6.7 ug/kg bw/d EL
TWw34),

Bl EED, BRARADOME LRE (6.7 pg/kg bw/dx50kg=335ug/d) P98
ER= 100 pg/day &M= 2359 /day ZEEEEEGEEICLZ L O EBZIHTODRKIS
SEHIBRL. MIRETHIELZ 0.02 mg Se/m® 2/\ERSEEELEELUTRETS.

ZOMDOIX

BE. L ALEMREVINOELOERE(CHEDVHARETHD. BRI RETT A
BHIETHE—EUR,
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wEEHA WHHAER)

{EFEE >
CASEHS 7782-49-2
KSES HBELEEFATIRIRE 9 333
PE— 200652 2014%%
- (CER185FE) CERR265ERE)
SMs% (BO) X534+ X545t
s (BR) DEETERL DETERN
S (RA @ H2R) PaEPOE N parSPOE I
ST (RA : &ZR) DEETERL PaE PO
S (RA : HEE. SZK) DEETERL DETERN
REREME/ RIBiE DEETERV DETERN
N BRICX I 2 ERE BG4/ BRRIEI4 DEETERL DETERN
GHSZ)#A PRI BRI SR SEECELL
BRI RRMEE DEETERL DETERN
LIEHRRRZE RIR DEETERL DETERN
RO X534+ DETERN
G X532 DETERN
251 (hiRmER.
HEENERSY (HERE) 51 (g‘)@rﬁ TR opgas. L. M
1EE)
e e e X1 (FHRR, MR | X1 (FRR. R
= %E\ == j%fﬁ
HERNHESY (RIEFRE) 2 BRI 2 BRI
BANVEEHE DEETERV DEATERV
TLV-TWA [0.2 mg/m’ (1992)
o e TLV-STEL |-
e — mg/m’ (EL>BLUELALEY (KFRIEEL>Y AIvFRIEEL V%R )
o =12
@ o (2000)
et i iifé%;%g 002 /m’ I (2010)
pes .02 mg/m
(CIOEEE o DIFE Peak lim I(8) (2010)
TWA -
@ OSHA
(@~QEBE) S P
0.2 mg/m
NIOSH
9 STEL -
TWA -
UK WEL
Y STEL -
TWA -
EU IOEL
9 STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEBEFHMS 64 (5) 253-285 (2022) FBREZOEIL (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
RZERSIEOYN The MAK-Collection for Occupational Health and Safety
- _ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
ﬁ(LﬁHutﬁH’\J @ OSHA Occupational Chemical Database
= o https://www.osha.gov/chemicaldata/569
HEREFEDLE 1
KfﬁkCDUZ N ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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1) Longnecker MP, Taylor PR, Levander OA, Howe SM, Veillon HC, McAdam
PA. et al. Selenium in diet, blood, and toenails in relation to human health
in a seleniferous area. Am J Clin Nutr 1991; 53 (5) : 1288-1294.

2) Yang G, Zhou R. Further observations on the human maximum safe
dietary selenium intake in a seleniferous area of China. J Trace Elem
Electrolytes Health Dis. 1994 Dec;8(3-4):159-65.

3) Yang G, Yin S, Zhou R, Gu L, Yan B, Liu Y, Liu Y. Studies of safe maximal
daily dietary Se-intake in a seleniferous area in China. Part II: Relation
between Se-intake and the manifestation of clinical signs and certain
biochemical alterations in blood and urine. J Trace Elem Electrolytes Health
Dis. 1989 Sep;3(3):123-30. Erratum in: ] Trace Elem Electrolytes Health
Dis 1989 Dec;3(4):250.

4) BRAOESEREE (2020 Fhk)

<HEH> #HX 1)FLEBRNELAINOEKEZZIFTZOEDDIERDFRHSN BN IZERCDU

TOIRET. i8X 2)3)E BILNVOEKEZZ TP BERZEUEDZECHRE(CONT

DIRETHN. NSNS NOAEL ZEXTERIRETHD. Flo. INBOFRZEICUIZEAR A D

B LRENSER 4) TIRESINTHED. INBHBEARANELTON -S> ZHETE T DENAIEET

HDZENHBF - EUTERAUR

IREEEED
IREDHEH

KEOCL VEENSVEISHIRCEEL. tLOERENRAK 724 ug Se/H. &K
68 ug Se/H. F13 239 pg Se/B (HIHEA LOMHREN 200 pg Se/BEL EDIEER
EDFEEEHD) THOAER 142 &ICE MOEBZSHI. BRRIERRVENCFEIEERCE
BRFZEEIRHSNBNOE 1),

Yang 5(¢. FEOFREBESTL VEENIERECERVMBIRCEETS 400 &(CEAL. BEH
50t OEREPARIEEEZAN, FEKRERARLE(CFNIRAZITO. 5 &0
WRETELHBIERNRHSN. C0 5 ZOTLERET 1,270 ug Se/HHEY
Tl 2. 850 pg Se/HIBHIZE T CEBAMEREIRE RSN OfZEL TS 2),

LYOFAENS 6 FRICBRABZITOTHD. LEOMREN L HENSEHELTVSS
EEIREL. BB UL ERENHALTED, # 800 ug Se (819 + 126 g
Se) /HEHTEINZELZ, 2D 800 ug Se/H%Z NOAEL LT, FHhEBIEIANRHSN
KR COBIEEDETE UL AERERIEKME 913 ug Se/B% LOAEL £93¢EbIC. &Y
- 7MKL T 400 ug Se/H% TDI ELTWS 3).

BE. BRANCHSIFZ LD OHEEEREZE(CDOVT, B ADOTL > OEREEFFHITH 100
Hg/day EEESINTWD, Fo. R AKRUEEIBEOMES LIREE RIERRESIFRIRE

(800/60=13.3 ug/kg #k&E/H) [CFHEEMERT 2 @MU 6.7 ug/kg bw/d EL
TWw34),

Bl EED, BRARADME LRE (6.7 pg/kg bw/dx50kg=335ug/d) P98
ER= 100 pg/day &M= 2359 /day ZEEEEEGEEICLZ L O EBZIHTODRKIS
SEHIBRL, MIRETHIELZ 0.02 mg Se/m® 2/\ERSEEELELUTRETS.

ZOMOIX b

BE. L AEMEVINOELOEME(CHEDVHARETHD. BHLEHRETT A
BHlIETE—¢EUR,
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wEEHA WHHAER)

{EFEE i 0V
CASEHS 7783-00-8
KSES HBELEEFATIRIRE 9 333
E=HES ZOQGETE 20}4fﬁf§
(CERR185E) CERR265ERE)
s (BO) DEETERL DETERN
s (BR) DEETERL DETERN
ST (RA : AR) par SPOE parSPOE N
ST (RA : &ZR) DFETERL parSPOE
SSY (RA : 1DEE. SN DEETERL DETERN
REREEME/ RIBiE X531A-1C X531
IR(CH I 2EEMEE L/ BRRIEE X531 X531
GHS%%E DEOR R Rk E SEFTERL SETERL
BRI RRMEIE DEETERL DETERN
AIERERIR DEETERL DETERN
FEh A X534+ DETERN
ET-E=c DEETERL DETERN
X931 (FPARFRER.,
BHERNERSE (HERE) DETERV IFIEE, DIMER. FF
i, EHiek)
X931 (FHER. IFIR
. = =i X1 (FER) (X o
FIEAZH == FREE &, MR, B
HERNERSE (RIERE) 252 (IFIRSS. BRI 25 JI;[ mj&z;; ;TE@ 2
RANVEE] DEETERL DETERN
TLV-TWA [0.2 mg/m’ (1992)
= el TLV-STEL |-
3 ~ N ~ PN S, =T ~
RS s 0.1 mg/m’ (ELIBIUELALEY OKFRIEEL> RIOvERIEELEBR) )
@ ma (2000)
TS (R IR SR AERE e
0 .02 mg/m° 1 1
(EIOEEEE 9 DI Peak lim I(8) (2010)
TWA -
@ OSHA
(O~DFEE) STEL -
TWA -
NIOSH
9 0 STEL -
TWA -
K WEL
O v STEL -
TWA -
EU IOEL
? v STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
2 FEEBEFMEE 64 (5) 253-285 (2022) FBFEEZOENIES (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
JRZEERSCE DR The MAK-Collection for Occupational Health and Safety
_ _ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
%(;ﬁﬁb\hﬁ_\\ﬂ"] @ OSHA Occupational Chemical Database
#&E@%G)Dtl— https://www.osha.gov/chemicaldata/569
;zmko)uz t\ ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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1) BEMFHEE Ver.1.0 No.128 LLOKRUZDILEY (FIw+— FEHER
e S HIFERELE)

2) Dudley, H.C.; Miller, J.W.: Toxicology of Selenium. VI. Effects of
Subacute Exposure to Hydrogen Selenide. J. Ind. Hyg. Toxicol.
23:470-477 (1941).

3) Longnecker MP, Taylor PR, Levander OA, Howe SM, Veillon HC,
McAdam PA. et al. Selenium in diet, blood, and toenails in relation to
human health in a seleniferous area. Am J Clin Nutr 1991; 53 (5) :
1288-1294.

4) Yang G, Zhou R. Further observations on the human maximum
safe dietary selenium intake in a seleniferous area of China. ] Trace
Elem Electrolytes Health Dis. 1994 Dec;8(3-4):159-65.

5) Yang G, Yin S, Zhou R, Gu L, Yan B, Liu Y, Liu Y. Studies of safe
maximal daily dietary Se-intake in a seleniferous area in China. Part
IT: Relation between Se-intake and the manifestation of clinical signs
and certain biochemical alterations in blood and urine. J Trace Elem
Electrolytes Health Dis. 1989 Sep;3(3):123-30. Erratum in: J Trace
Elem Electrolytes Health Dis 1989 Dec;3(4):250.

6) BARAOESIEERERE (2020 FiR)

<HEh>
X 1) 2) (EERMECHNDRIEIECHNBDHF R THd. i 3) (FEEEHFLA

IWOFKEZZ S TZEDDIEIRDFZZHS NI IEERICDOVTOIRET. X 4) 5) (&,

BLNLVOEKEZZTPBERZREUCEDZSOWURE OV TOIHRETHD. INs5H

5 NOAEL ZEZTERIRETHD. Iz, NSO RZE(CUILBARANDME _LRENSCHR

6) TIRESNTHD. INSNBEARANELTON - ZHETE T BENFIRETHDIENS

F—imEU TERRAU,

IREEEED
DI

L ALKEROIFHASCEUALEE (X%, IR - (8 OFREENSD. 2-3 BRI
MR ERIEEE Rofe. EERPOBHUCLDEL ALKZRICIIELZA A B HEDRR(CRUVE]
B 1%, IFIREREEE SR TLALKERICRIIEKEIN L B RBR TIBOIEES
25 AT, HER. B, HF BMEOREFBAERURL. WSO REIKEESLUHA
HEZDERE EvA AR DN

EIEYMREE 16 IT(C 1. 4. 6. 7. 42 mg/m3 DL Ab/KEE 8 BFRIEE(EE
U#ER. 1 mg/m3 UL DEEERET 50% L OEMIHITIRES D AAEL FFIRDIEIE D
ERZRU T ULz, (F<EB% 5 BRBLIFICFETULRT —ATIERMPIREFEALR
WHE MR E SRR ENIBVT 5 mg/m® OB EEECLVIR
EEORIEMEERD. T2 1mg/m’ OEETIEDRBIDEE TRREFERDID L
DEHNHZ 2 ).

KEOTLVEENSVRISHIRICEEL. LU EMENSRKA 724 ug Se/H. &
1K 68 pg Se/H. F13 239 ug Se/H (FIFEU LEDOIISHREN 200 ug Se/BHIU L
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DOIEEEDSEH D)) THolfER 142 &lE. MOKEESHI. BREREIRSRUELL
FHRECERBEZEIFRDSNIENOE 3).

Yang 5(&. REIDREF L VEENIERICESVHIRICEE IS 400 &(ICAL. B
ENSOTLOOEMENPARNEBES AN, FBRERABRLEICENRERIT
2o 5 BOMRETUL O HSBEIRNERHSN. 2D 5 BAOTLABREEFH 1,270 p
g Se/BHEETHol, Ffz. 850 ug Se/BEHIZE T TIIEAMERMEIRERSNH D
cELTWS 4),

LBYOREBENS 6 FRICHABZITOTH. LEEORREINCL > HBNSEHELT
WA EEIREL, BBICLZ UL ARRENRBALTHD. #9800 ug Se (819 +
126 pg Se) /BIEHEEINSELE, 20 800 ug Se/B% NOAEL £UT, FizrhassE
RNER &)‘Sﬂltﬂ%ﬁt“wﬁ‘r BOHTELL ABRERIRME 913 pug Se/H% LOAEL &
FBREEBIC, TEN—-D2%NNBRL T 400 ug Se/H% TDI £LTLS 5),

BE. EIZK)\(LZB(J%’ZI//O)?EH}EHRE(CJLVC\ B ADTL > DERZE I TH
100 pg/day GHEFENTVS, Fo. RAKRUSMEBEOME LREE. RIKERES
JERIA= (800/60=13.3 pg/kg ARE/H) (CAHEEMRT 2 Z@EALE 6.7
Hg/kg bw/d ELTULVS 6),

Bl EED, BARARADTHE EEE (6.7 ug/kg bw/dx50kg=335ug/d) &F
93EERE 100 pg/day EDOZETHS 235ug /day ZEEESCECLZ L hEEHC
IeHDERAFFEELHIRTL. IFIRE THIEL 0.006 ppm Z/\KEIEEEEMBLLT
BRI,

ZOMOIX b

BE. LLALEWMIVWINEEL O OEREICHE I VWHRETH). IRMEHN 1), 2)
OALFEEBAFFETE—EUR,
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wEEHA WHHAER)

{EZMEE L AbiKZE
CASEHE=S 7783-07-5
TES FHEZEREEI T 9 333
HESES FRTEFHE A TRRIRSE
. 2006%E
BEHIEE
(CER185E)
s (BO) DFETERL
s (BR) DFETERL
SMSM (RA @ H2R) DEATERV
S (RA : &) paEPOE N
S (RA : HEE. SZK) paEPOE N
RBBEML /R DEETERL
GHS43%8 BRICX I 2ERERBE M/ BRRIE4 X532A-2B
IR AR kA 14 DETERV
BRI RRMEIE DFETERL
IR RIR DETERV
RN X534+
E DETERV
= . A _ X531 (FPIRES. L
FEISH == RE "
HERNHESY (HEIRE) )
= 5 e X531 (Rss) X
2 %E\ == i%_
HEENERSE (RERE) 252 (HER)
RANVEE! paEPOE N
TLV-TWA [0.05 ppm (0.16 mg/m>) as Se (1990)
& ACG“-_I TLV-STEL |-
- X Z2E  0.05 ppm (0.17 mg/m°) (1963)
e %S BAHERE|-
Hi2E (SRR i~ oEC MAK 0.006 ppm (0.02 mg/m°) (2010)
LEIDY = Peak lim I(8) (2010)
@ —_— TWA 0.05 ppm (0.2 mg/m°) as Se
STEL -
(O~DEE=E) 5 NIOSH TWA 0.05 ppm (0.2 mg/m?>) as Se
STEL -
TWA 0.02 ppm (0.07 mg/m°) as Se
UK WEL
Y STEL 0.05 ppm (0.17 mg/m°) as Se
& @0 TWA 0.02 ppm (0.07 mg/m?) (2000)
STEL 0.05 ppm (0.17 mg/m?) (2000)
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
() EEGEFME 64 (5) 253-285 (2022) FEREZOEIE (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
}?%Eﬁjj{%@”ﬂ The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
AN~
ﬁ(LﬁHutAH’J @ OSHA Occupational Chemical Database
HEDLE1— https://www.osha.gov/chemicaldata/569
=5
KfﬁkCDUZ |\ ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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1) Longnecker MP, Taylor PR, Levander OA, Howe SM, Veillon HC, McAdam
PA. et al. Selenium in diet, blood, and toenails in relation to human health
in a seleniferous area. Am J Clin Nutr 1991; 53 (5) : 1288-1294.

2) Yang G, Zhou R. Further observations on the human maximum safe
dietary selenium intake in a seleniferous area of China. J Trace Elem
Electrolytes Health Dis. 1994 Dec;8(3-4):159-65.

3) Yang G, Yin S, Zhou R, Gu L, Yan B, Liu Y, Liu Y. Studies of safe maximal
daily dietary Se-intake in a seleniferous area in China. Part II: Relation
between Se-intake and the manifestation of clinical signs and certain
biochemical alterations in blood and urine. J Trace Elem Electrolytes Health
Dis. 1989 Sep;3(3):123-30. Erratum in: ] Trace Elem Electrolytes Health
Dis 1989 Dec;3(4):250.

4) BRAOESEREE (2020 Fhk)

<HEH> @YX 1) FERNSLAINOEKEZZIFTTOODIEIRDZRHSN BN ILERCD

WTOIRET. #@wX 2)3) (& BLANLOEKEZZIPHBEREZRULDOZEOHREICD

WTOIRETHD. NSNS NOAEL ZERTERIRETHD. Ffe. INHOFRZEICLUIZEARA

DB LREHNSHR 4) TIREENTED, INSHSEARANELTON - % HETFEIBENE]

BECHDENSF—imX ELTERAUR.,

IREEEED
IREDHEH

KEOCL VEENSVEISHIRCEEL. tLOERENRAK 724 ug Se/H. &K
68 ug Se/H. F13 239 pg Se/B (HIHEA LOMHREN 200 pg Se/BEL EDIEER
EDFEEEHD) THOAER 142 &ICE MOEBZSHI. BRRIERRVENCFEIEERCE
BRFZEEIRHSNBNOE 1),

Yang 5(¢. FEOFREBESTL VEENIERECERVMBIRCEETS 400 &(CEAL. BEH
50t OEREPARIEEEZAN, FEKRERARLE(CFNIRAZITO. 5 &0
WRETELHBIERNRHSN. C0 5 ZOTLERET 1,270 ug Se/HHEY
Tl 2. 850 pg Se/HIBHIZE T CEBAMEREIRE RSN OfZEL TS 2),

LYOFAENS 6 FRICBRABZITOTHD. LEOMREN L HENSEHELTVSS
EEIREL. BB UL ERENHALTED, # 800 ug Se (819 + 126 g
Se) /HEHTEINZELZ, 2D 800 ug Se/H%Z NOAEL LT, FHhEBIEIANRHSN
KR COBIEEDETE UL AERERIEKME 913 ug Se/B% LOAEL £93¢EbIC. &Y
- 7MKL T 400 ug Se/H% TDI ELTWS 3).

BE. BRANCHSIFZ LD OHEEREREZE(CDOVT, B ADTL > OEREEFFHITH 100
Hg/day EEESINTWD, Fo. R AKRUEEIBEOMES LIREE RIERRESIFRIRE

(800/60=13.3 ug/kg #k&E/H) [CFHEEMERT 2 @MU 6.7 ug/kg bw/d EL
TWw34),

Bl EED, BRARADOME LRE (6.7 pg/kg bw/dx50kg=335ug/d) P98
ER= 100 pg/day &M= 2359 /day ZEEEEEGEEICLZ L O EBZIHTODRKIS
SEHIBRL. MIRETHIELZ 0.02 mg Se/m® 2/\ERSEEELEELUTRETS.

ZOMOIX b

BE. L AEMEVINOELOEME(CHEDVHARETHD. BHLEHRETT A
BHlIETE—¢EUR,
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Bl
wEEHA WHHAER)

. |eFEmEE L >
2. |CASES 7783-08-6
3. |KBeEs BHEDEESTRIEE 9 333
. 20065
=H4IE )
BEIAR (TH18EE)
SMsEE (BO) SDEETERL
SMsEE (BR) SDEETERL
SMEE (RA : H2R) TIHEXTRIS
s (RA &R SDEETERL
SIS (RA : #E. ZXN) DEETERL
KREREME/ R SDEETERL
. o RS 1y FATER
GHS%y4a BRI 2 EEE MBS/ BRRIEE SDEETERL
4. IR ER AL SDEETERL
RSB FIE SDEETERL
AIERZE RS DEETERL
FEN A X4+
AoESE DEETERL
X1 (PR, MR
HERNHESY (HEIRE) 25, FHiE. AAR. B,
(D)
HEENERSE (RERE) SDEETERL
BANVEEHE DEETERL
TLV-TWA 0.2 mg/m’ (1992)
o AL TLV-STEL |-
R om0 mg/m? (ELUBLUELALEY OKEEELY . ADvERIEEL &R )
@ e T [(2000)
b = EFR EAESERE |-
Hik2E(I<EERFR iliAlz Sl 507 a1 (2010)
.02 mg/m
(EIOLEES © DFG Peak lim [T (8) (2010)
> @ OSHA TWA -
(@O~D(FBE) 2 -
NIOSH
9 STEL -
TWA -
UK WEL
Y STEL -
TWA -
EU IOEL
9 STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEBEFHMS 64 (5) 253-285 (2022) FBREZOEIL (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
}?%Eﬁj{%"muy The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
AN~
E(LﬁﬁutAE’J @ OSHA Occupational Chemical Database
6. |HEEFZEDLE1— https://www.osha.gov/chemicaldata/569
KkaDUZ |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html
® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf
@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

BFIREFHEMZER : 2023/12/26

ME%

72> (Bl efbKsR) CASRN | 7784-42-1

FHHREOES

m Az =3

FEO
Ba

RmERE
fBORE

NEHEEEEE  BRETELV (BT : )

EMREREEE . (B ) OXFHE

IR PR

=

1) RIBETASREBETEEREHNE. IC EXMEEMBOERTE. BR A
EXRIATTEAH— 1988: 39-45

2) Henderson Y, Haggard HW: Noxious Gases, and the PRINCIPLES
OF RESPIRATION INFLUENCING THEIR ACTION, Second and
Revised Edition (1943). American Chemical Society Monograph
Series. REINHOLD PUBLISHING CORPORATION: pp241-2.

3) Pakulska D, Czerczak S. Hazardous effects of arsine: a short
review. Int J Occup Med Environ Health. 2006;19(1):36-44.

4) Yoshimura Y, Endo Y, Shimoda Y, Yamanaka K, Endo G. Acute
arsine poisoning confirmed by speciation analysis of arsenic
compounds in the plasma and urine by HPLC-ICP-MS. ] Occup
Health. 2011;53(1):45-9.

5) Blair PC, Thompson MB, Morrissey RE, Moorman MP, Sloane RA,
Fowler BA. Comparative toxicity of arsine gas in B6C3F1 mice,
Fischer 344 rats, and Syrian golden hamsters: system organ
studies and comparison of clinical indices of exposure. Fundam
Appl Toxicol. 1990 May;14(4):776-87.

ax

>b

7V oHE, BRICEEUTIVIUCLZEDONKEBD THD. FEF(TERL
BMEEBL. 2ESDSOHEBTEIRE. B8R, ME3RK. BB CHd. PHIEIRE
UTIEEE R, Bk IR, oHFE. IEERIE. B, IEMt, 4~6 R ICme
2R, BEERBEBMEONTIOESPRMENE ICIEUBAEZRIL. =
PR, BEERICENB 1),

PS> ORME L EORER(LIEREIFERICIR L (CRETD. LD
250ppm @ 30 PDIEFEEGBHITHD. 16-60ppm @ 30 7-1 BFREFETIE
EETHD. B LZEDRVIRA FGEEREEDRAMERG 1 BB T 6-30ppm T
Hh. 3-10ppm OFEFHEFCETERERNRSNDENS., EHEUTIETZIHE
DEANHFFEEF 1ppm ELTWVWE 2),

PV DEEE RIARIECECLZFEFTRMETBLMREEKTHD. 2Nt
OEFMRZE(FHEERESNTLRW 3),

GaAs FEHRUBA I TIBTRELEETILS>hE (FILSY 2 BEEEK
= HEEEKELAILE 28-39 mg/m? (9-12 ppm) ) OFEBIRETIE. VE%
T 3 BRIZRICIRZEEL. 34 BRIEICABRUZ. ABRF (3<&E& 28
B) FrR(E. B, miR. Bhe-FFelE=Tob., (<% 3 BB Hb 5.9
g/dl "RIEMET. #imme 5 BREIOEREICEREZRL. (3FE% 68 HE(CFTR
(Fef=EL 4),

It B6C3F1 ¥R 5 IL(CXU T, 0.5, 2.5, 5.0ppm O 6 BFRE[E](F<EE TS,
2.5 ppm MU ETEMRICFZENHSNIZN, 0.5ppm TIEMRICEZE(FERREIN
BH2IE 5).
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BUEDS, 7L ORMES M TH OB MR LU R E R BT
BT 2CENEHEE R, L PO RE LU OHEEIIR A (FEERERDIER LD,
0.1 ppm ZiEKRRIREEEMBEL THRET . 15, /\EEIREEEECONT
(& BMESHORIAFEECEAT IR (CZLVE . BITHCLDFEE TR

(Il) (SECEHUNDIEEZISNBZIENS. [FRETERVIZRET 3.

OLE1—XERICHIF 2 F—m X DERICERN. BURMRRFZZICEVTK
IRICERRD, ESHEEFORET (CIRU TENMDXEEAENM M E TH DD

205 | comm | OLE1-XBEICEIBF— R OEES FUA - B RETERELRD, SE0
- T RIRA> NRTEICERU CENOXFREEN N E TH B
OEof )
. BHATREOBER. EICL5 GHS AV TRIA 1 A CHEENTLS:
ZOMOIAT b . EEEEEITEDHRNCEEROE,

- FEEREIOKETEERNBMEEZE LA RN H20 TEENVETHD.
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Bl
HREEHRN FHERE)

{EFEL 7IV> (B4 E{bKER)
CASEH=S 7784-42-1
BSES HHEDEEFATIRIEE 9 458
2006%E
EHIEE
G CERX185E)
SMsEE (80O) THETERL
=2HEE (BR) SHETERL
=2HsEE (RA : AR) X531
SMsEE (RA : &R) DI &R
SMEE (RA : B, ZXN) DI &R
KRISEEE/ Rigtit SEETERL
g BRICXT I 2 EERIBE 1/ BRRIELE DFATER
GHS% 48 = —
4. 0% 28 REAEIE THETERL
BB R SFEETERL
LB R DEATERL
FEHAE X73r1A
HIESE DFRTER
X1 (FPARAHHRER.
HERNIES ST (HEIRE) MR, LMER, OIF
%28, FhE. EhE)
HERNESE ST (RIERE) X531 (MR%R)
RANEEN DEAMERIH
TLV-TWA [0.005 ppm (0.01 mg/m°) (2007)
@ ACGII-_I TLV-STEL |-
> EER HERE |-
s e %4 SAHEEE|0.1 ppm (0.32 mg/m?) (2022)
HZE(L<EERR MAK -
® DFG .
EIDY ki Peak lim |-
TWA 0.05 ppm (0.2 mg/m?)
. SHA
5 @ 0 STEL -
(O~DF=%E) s NIOSH TWA -
STEL C 0.002 mg/m? (15 min)
3
® UK WEL TWA 0.05 ppm (0.16 mg/m~)
STEL -
TWA -
EU IOEL
@ u10 STEL -
® AcGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q FEFBFEFHMET 64 (5) 253-285 (2022) FBREZFOBE (20224F)
® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
}ﬁ%éﬁj{%@lﬂ The MAK-Collection for Occupational Health and Safety
- | bttps://onlinelibrarv.wilev.com/doi/book/10.1002/3527600418
ﬁ(hﬁﬁ b\r:/L}E"J @ OSHA Occupational Chemical Database
6. %Bﬁ%@l/tl— https://www.osha.gov/chemicaldata/569
| ® CDC - NIOSH Pocket Guide to Chemical Hazards:
Yﬁk@ JZ t\ https://www.cdc.gov/niosh/npg/npgd0006.html
® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf
(ZEU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

BHPIRSH®ERMER  2023/9/19

ME%

DABESXFIL =1 = XbFIHILRZIL - 1 -T0

Ry= 2 A (BIBAESHR) CASRN | 7786-34-7

FHHREOES

m Az =3

REE%E
EDIRRE

\BSRTEEEAME : 0.01  (BfI: mg/m?)

FEREIREREAEE Clivay ) OXHHE

R HLER
=

1) Rider JA, Puletti EJ, Swader JI. The minimal oral toxicity level for
mevinphos in man. Toxicol Appl Pharmacol. 1975 Apr;32(1):97-100.
2) Cleveland FP, Treon JF. Insecticide Effects on Animals, The Response
of Experimental Animals to Phosdrin Insecticide in Their Daily Diets.

Journal of Agricultural and Food Chemistry, 1961, 9.6: 484-488.

1857 % (N2 RAEEE) OEMRI>T(7 4 BHI 1. 1.5. 2 BLU 2.5
mg/day DEEOAC>RR% 30 R, W7 UL AEORS2UER. 1.5 KU
2mg/day 5B TEESC 1 EIRMmEKI)> IZXF5—EMEN 20% U LK TU.
2.5mg/day & 58F C(I/RMEKI)> IXFS—FMHEEERURTU 27 BECFEEE
& 25%DIK FaH. MBIV IRT5—ERFEDEER THETURNORE 1),

MRSy N (REEAREE) RE¥ 12 FLICAE>RR% 0, 0.3, 2. 5. 25, 50, 100 H&U
200 ppm (0. 0.015. 0.1, 0.25. 1.25. 2.5. 5. 10 mg/kg bw/d"™?) %, i
HE - ROEEE 4 [LICAE>RA% 0. 0.3, 1.0, 2.5, 5. 75 LU 200 ppm (0.
0.0225, 0.075. 0.1875. 0.375. 5.625., 15mg/kg bw/d™) %, Zn#n 13,
14 BRIRERORS CReE) USSR, Ivh Tl 100 ppm L EDEEEFTHRE
EHHEIZAHESD. 25ppm ML EDIEEEF CHBLUB RS _ EROUFAEDIFFE
NZEES U WBROE B JUBRE O L AR 2588, 12T 75ppm (FXEE
B¥ CHHIES JUBROIE EEDIENNZ 28I, FRMEKTU IXFT5—EMEE VAT
2ppm LU EDELEERET 25% DK T %=, 12Tl Sppm (F<EEELT 30%DIK T 526,
2.5ppm Tl& 18% DK T Toole, IBEIV IXATS—T5EMEISYNTIE Sppm (FEE
¥ T 20% DK T 2528, 1 XTI S5ppm T 10% DN I HRME T 25281, 128 25ppm
FRBOEEERETEIY N E— IR H(CEERAT R (EERDBN R 2),

B ELD, ENFIRMS, FRIMEKV> IRTS—UEEDR T ZERRS22E L. NOAEL
% 1 mg/day EHIBRL. FHERGHRS2EZEUL\ERIZEE%(ER 0.01 mg/m’
ELTWB,

C0)
Ba

TDIEH

OLE1—- XIS 2+ —mX DERICERD BURIMERSZE(CSVTKIRCE
130, EBMEFOIRETTRU CENMOXIRABENNE TH DI

OLE1—XBREICHITDF— X DEEES FIA FRRREZENERD, SEIOIVR
A NRTE(CFRU CENMOXBRAEN B E TH DI

Ozoft ( )

ZOAMBOIA> b

*1 XEK2) (CIHBEEEDTTEHNE VS, IHSEDHRE(E GHS BUFS3EA159> R
3.2.4 IAICEE DO BYIRERT —FHE R (Environmental Health Criteria, No.
104, 1990, p.113. R=—EBRE) =RV,
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Bl
wEEHA WHHAER)

{EFEE DABESAFI = 1 = XRFSHILIRZIL— 1 =TORY — 2 —1)L (BIBXEDKRR)
CASEHS 7786-34-7
BESE=E BEREEETANRS 9 624
- 20064E 20205E
=H4IE )
REIAR (FHLEFRE) (SRS
SMEE (BO) X531 X531
SMsEE (BR) X531 X531
SMEE (RA : H2R) TIEEXTRIH XD (CEZH LR
SMsEE (RA  &ZR) DEETERL |TERV
SIS (RA : #E. ZXN) X431 X551
s KRIEBEEM/ RIBE SDEETERL XEZELRN
GHS7%R BRI S 3B RIRMTE/ IRFIRIE HETERL EAICHELBL
N0 SR R 14 DEETERL |TERV
RSB FIE DEETERL XHZHURL
AIEHRZEER T X534+ XD (CEZH LR
FEN A X4+ XD (CEZH LR
AoESE X534+ X552
BHERNERSE (HERE) X931 (FHER) X1 (FHER)
HERNEREE (RIERE) X531 (FHER) X1 (FHER)
BANVEEHE DEETERL DEATERV
TLV-TWA [0.01 mg/m? (IFV) (2003)
@ ACGI"_' TLV-STEL |-
- EER fraee |-
e E¥s BAHEEE|-
HiZE (I EEPRR - - MAK 0.01 ppm (0.093 mg/m°) (1961)
ElOg=F:::3 Peak lim [ I(2) (2002)
TWA 0.1 mg/m’
. SHA
> N @ © STEL -
(O~OREZE) |7 osn VWA 0.01 ppm (0.1 mg/m>)
STEL 0.03 ppm (0.3 mg/m>
TWA -
K WEL
9 v STEL -
TWA -
EU IOEL
? v STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FERFEFMES 64 (5) 253-285 (2022) FBRESZOEIE (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/Iss2/Doc002/mbwl|_2022_eng.pdf
}?%Eﬁj{%"wuy The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
AN
E(LﬁﬁutAE’J @ OSHA Occupational Chemical Database
6. ﬁ%ﬁa%@[/tl— https://www.osha.gov/chemicaldata/569
Krﬁkmux |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html
® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf
@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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5 F i o) B SR & Al

BFIR=ZHEEE : 2023/12/26

ME%

AR | CASRN | 10025-87-3

IREEEED

El—‘—!
TE S

NERIEEREME . 0.6 (BfI:mg/m?)

EEREREMEE (B ) OXFHE

IBANTUEELRE
RYLH DB

" - o=

IREEEED
MIEEUTERA
UTARBLERS &
ZOHEER

1) OECD-SIDS Initial Assessment Report For SIAM 19, 2004.
Phosphoryl trichloride. 2.2.3 Stability in Water.

2) CIIT (1984). Ninety-day inhalation toxicity study of hydrogen chloride
gas in B6C3F1 mice, Sprague-Dawley and Fischer-344 rats. ToxiGenics
420-1087.cited in OECD-SIDS Initial Assessment Report For SIAM 19,
2004. Phosphoryl trichloride.

3) NIER (National Institute of Environmental Research), Korea. 2008f.
Combined repeated dose toxicity study with the
reproduction/developmental toxicity screening test of Phosphoric acid
in rats (Study No. BO8008). Tested by Biotoxtech.cited in OECD-SIDS
Initial Assessment Report For SIAM 28, 2009. PHOSPHORIC ACID.

<IBg>
Sk 2 (JBAERZRILOIKERY) T HDIRILKZR(C LD B IEEMDEAER THD. N

BHSERENDDEHIRTUIZ, 3Bk 3 (& OECD-TG ([CEIKDABEDEN S EEHER

THD. EEERENSHERFRMENDIEHITUL,

IREEEED
DI

IB{ER RV EEIR(ICEEICL B EN RICZ LV LR ARUIVEIKEREL T BEEE
BIEKFRICHIKDAES BENS ., MEDRRRFZE(CEDEHEUL, B8 1 BILO.
IBERZARDVEIIK D BRCED 1 BILODABES LU 3 BILDIB{E/KERZR A
93 (POCI3+3H20=PO(0OH)3+3HCI) . 28, pH (XTI 25ENFELIEL
IKZFRICEDBDELTLD 1),

B6C3F1 YU, SD SYhS&LU F344 Svbh (BMWFE. RIFFEC L(CHEREREE 31
) (Z0. 10, 20. 50 ppm (0. 15, 30. 75 mg/m*)Di&{t/k3R% 6 B5f5/H.
5 H/ABT 90 HEIEBWRA(FEEUAER. 50 ppm (FERF CIEMN IR
F344 SvhCHERBRAEEINNIIGINRDSN, MRF. BRREICFESIVRD
W TORE BN, RIBFIRE TE SD YIS LU F344 YO TOEE
B CEEORIEMZL 225, IR (IEERTFED TEREN. RECRREMKTF
HIRZAL THoIz. 50 ppm (C 90 HEFKEURLYIAT(E. OSXEEDB#TO
XIO0J7-SOERBIEIZR N, NIATIIIRNTOEEERI TEBHD_ERHEIC
YFEEERME X TUVe. INTOREFER(IRI)DIEAEE I (CPRESIN T, BORIEIE
/BEHEOFHEICLZEDEEZEN S EEHOBHEOIMEFIRESN TRV,
LEMNREZEFRVEHERENS 2).

Iif SD Sy & EF 13 IL(CZIEE 2 BERTNS3ZESE 2 8 (42 B) #T.SD

Sy MC3ZEE 2 BRI D% 4 HE (40-52 B) £T.UVEE% 0. 125,
250 HLU 500 mg/kg/HORBET 1 B 1 R&FIRIISSUER. K&, 8
B2, FRIRE. MRIEBENRUVECFIRBOSDIEBCEETOEENRDHSNC
. BRI EIR SICLBE(LEIFRDIN BN, F. fHREE(CHVTHIKERYE
1 5(CLBEFERDHS NN, BIESLRIBEBFINRB(CBVTERNRZE
{ENARTERRICEROSNIN, BRI E (L 2RIBFMZ(LFERHSNRH DI, LD
U. 500 mg/kg #&58FTIE 2 ILOMENSET L. E{L B DN R ARPT R M ERRIN
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Jz. £z, 500 mg/kg &SEIOMHE 1 HICHSRE. BE, 2ENOPTRNRHSN
oo A EDFERED, 250 mg/kg BUTF TIIMEREE BICHEERYDE DRZE(LERHSN IR
Mofccens. NOAEL (FIARTOMERET 250 mg/kg U 3).

BUEED, IRAGERICLDTY NRUNDIADEI)EERDFER NS, 1E{ERARIILD
KEHDDSEBEMENSVEHIMTENZIELKZRICOVT. UEDREFT RZIER
22Uz LOAEL % 10ppm (15mg/m?) &HIEig 3, 6. IEIERRUILDIK
RV THDDABEOREE(CRIIT IR RFE FTRZLLNENYIHER TERHSN TS
CE. FERIBNE R SOHIDABOBEMIIELKZRODENZ _ LLBISRVNEEZISN BT
e, IRFRFEZRU L SEORIBIEIRE LT, BEKREDABBDFRIEIEZ R EFE
UTIEIEARRRIIWTIRE U LOAEL (F 2.5ppm THD, REERGRHSEEEZBUR
0.6 mg/m’ =/ \BSRIEEEEEL U THRET S,

ZTOMOIX b
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Bl

HwESHIN WHEERER)

1. [{E=YE% IBAERZRUI
2. |CASTE= 10025-87-3
3. | KeEE HBRLEEETORNES9 103
ST 20065 20144
(FRr185FE) (FRk265FE)
RS (FO) X534 X532
RS (B DFETER X533
2B (RA : AR) DFIERGT DFIEREE
2B (RA  &ER) X531 X531
2B (RA B, M) DFETER DEETERL
KREREMS /Rt X531A-1C X571
BRI I 2EHERIEEME
4. |GHSH*E /BRI 1 X1
IR gs RRAE 14 FATERV FTERV
e SR F I DIETERN DITERN
AR Rt DFTERL DHETERL
FEP A DFETER DEETERL
AhEEs 1t DFATERL DFATERL
g A R = (1 o= (XD (RIRERER. |Xo1 (AR
HERNRSSE (HEIRE) uw&ggﬁ)ﬂ o = M&(%i)* -
o zs o=, e X531 XFEER. (X931 XFERiE
RIS (RamE) (oo TRRER(EAL
RANVEEE DFETERL DEETERL
® ACGIH TLV-TWA  |0.1 ppm (0.63 mg/m°) (1982)
TLV-STEL -
HAEZE HEERE HIERL
BEFE BATDSEE|-
® - MAK 0.02 ppm (0.13 mg/m?>) (2015)
H&%(I(@ﬂﬁﬁ{ﬁ Peak lim I(1)(2000)
TWA -
5. |0BHE ® OsHA -
(@O~DF=%E) 5 nosy TWA 0.1 ppm (0.6 mg/m’)
STEL 0.5 ppm (3 mg/m°)
& LewEL TR 0.2 ppm (1.3 mg/m°)
STEL 0.6 ppm(3.8 mg/m°)
@ EU IOEL TWA 0.01 ppm (0.064 mg/m?>) (2019)
STEL 0.02 ppm (0.12 mg/m?>) (2019)
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices
XZCOGZIT—? TLV® and BEIs® with 9th edition documentation (2021)
Q) EFFHAETFMES 64 (5) 253-285 (2022) FEREZOENIE (20224FF)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.
}E%Eﬁ %@”R '?:fe MAK-Collection for Occupational Health and Safety
= SYAN https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6_ $(Lﬂqb\tbﬂq @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569
1‘%%55%'@[/'11— (® CDC - NIOSH Pocket Guide to Chemical Hazards:
B'Zfﬁﬁd)UZ |\ https://www.cdc.gov/niosh/npg/npgd0006.html

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

(ZEU 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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5 F i o) B SR & Al

BFREFHEMZEH : 2023/12/26

MEHA AV CASRN | 10028-15-6
IREEAEED NEREREEREEE (BT )
RE ENEEEE%EE 0.1 (Bfi: ppm ) OXFHE
BANTUNELR: @ . 4
IR DB
1) McDonnell WF, Smith MV. Description of acute ozone response as a
IEEEAEED function of exposure rate and total inhaled dose. J Appl Physiol (1985).
RIEEUTERA 1994 Jun; 76(6): 2776-84.
UIBBLER S E. | <IBEE>
T E bR R(FFEEN R (FREICLDEDTHDN, FHEERDHDIFEHHDENS,
NeF+—wmXUIc,
FHEBMNTZT17 291 AL MY RIVCELZFET 37 L/min HIREDES) E1a
T.0,0.12, 0.18, 0,24, 0.30 BLU 0.40 ppm DAYV % 2 B3] (RBE(CDE
64. 40, 89, 21, 23. 53 A) (IKEUER. 1 KB 2 KEBO—#=(FEV])
(&, BFEMKFS SREAAFN(AR T U, 0.40 ppm % 2 BEFKEELIERE. 18.9%
DI T Tdofz, 122U, 1 KRR, 2 KRB EB(C 0.12 ppm (FXEEFHCH LT, FEVL
REEEED (FXFBRBEE(FEFZ=FRNOT, Fo. BESBMNS>T47 83 AL, 37 L/min IFIRZED
TR DIEH EHEMET. 0, 0.08, 0.10 BLU 0.12 ppm DAV % 6.6 B¥fE (RHIBE(CDE

78.62.32.40 N) (FKEUHFER. FEVL (L. BERMKIFH EREKFHICETU.
6.6 B5RI(E<EE%(E. 0.08 ppm T-7.9%. 0.10 ppm T-8.8%. 0.12 ppm T-
10.8% Tz 1) o

BLELD, ENIROFERED, 1 BERIERD FEV1 IR F2ERRFZELZ0.12
ppm %Z NOAEL £#I#TU. 0.1 ppm ZISHRTREEEMBLU UHRR TS,

ZTOMOIX> b
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wEEHA WHHAER)

{EFEE AV
CASEHS 10028-15-6
BESES HEE LA AT RRIRE 9 116
=5 20064E 20145E
=g « -
RERE (THIBEE) (TH26FE)
SMsEE (BO) SDEETERL DEETERL
SMsEE (BR) SDEETERL DEETERL
SMsEE (RA : H2R) X431 X451
SMs (RA &R TIEEXTRIS RIS
SMEE (RA : HE. XK TIEEXTRIS DRI RIT
s KRIEBEEM /R SDEETERL DEETERL
GHSZI#A TRICK S SR AIEMSIE, IR E%)2A-28 E52A-28
0% SR R 14 DERTERL DEATERV
RS SDEETERL DEETERL
Lot RR T X532 X532
FEHAE X534+ X549t
AoESE X532 X532
HEENERSE (EERE) X531 (FRIREE%R) X531 (MFIREER)
HEENERSE (RERE) X1 (. REX) | 91 (b [RE%)
BANVEEHE TIHEXTRIS BESPOE DN
Heavy work 0.05 ppm (0.1 mg/m?®)
Moderate work 0.08 ppm 0.16 mg/m?>)
TLV-TWA
@ ACGIH Light work 0.10 ppm (0.2 mg/m?)
Heavy, moderate or light workloads (= 2 hr. 0.20 ppm (0.4 mg/m?®) (1999)
(S BIRF = JTLVSTEL
St - 3 #EBE (0.1 ppm (0.2 mg/m’) (1963)
(EIOZ=E::S s BATARE|-
@~D(IE 9 Dl l\I;’deAall(( lim :
( =3) @ oSHA TWA 0.1 ppm (0.2 mg/m’)
STEL -
TWA -
NIOSH
9 STEL C 0.1 ppm (0.2 mg/m°)
TWA -
UK WEL
9 STEL 0.2 ppm (0.4 mg/m>)
TWA -
EU IOEL
v v Io STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
() EEEBEFMEL 64 (5) 253-285 (2022) HFEREZOEIS (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
EEONTEE The MAK-Collection for Occupational Health and Safety
AT %G) y https://onlinelib il /doi/book/10.1002/3527600418
_ AT ps://onlinelibrary.wiley.com/doi/boo .
%(;%L\RL\E’J @ OSHA Occupational Chemical Database
= Y= https://www.osha.gov/chemicaldata/569
Folta
SZ@(ODUZ t\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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NESRREEEE 0.02 (LL>eLT) (BAI: mg/m* )
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IREEEED
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1) Longnecker MP, Taylor PR, Levander OA, Howe SM, Veillon HC, McAdam
PA. et al. Selenium in diet, blood, and toenails in relation to human health
in a seleniferous area. Am J Clin Nutr 1991; 53 (5) : 1288-1294.

2) Yang G, Zhou R. Further observations on the human maximum safe
dietary selenium intake in a seleniferous area of China. J Trace Elem
Electrolytes Health Dis. 1994 Dec;8(3-4):159-65.

3) Yang G, Yin S, Zhou R, Gu L, Yan B, Liu Y, Liu Y. Studies of safe maximal
daily dietary Se-intake in a seleniferous area in China. Part II: Relation
between Se-intake and the manifestation of clinical signs and certain
biochemical alterations in blood and urine. J Trace Elem Electrolytes Health
Dis. 1989 Sep;3(3):123-30. Erratum in: ] Trace Elem Electrolytes Health
Dis 1989 Dec;3(4):250.

4) BAAORSEREE (2020 FiR)

<HEH> #HX1) FERNELANOEEEZZIFTTOODERDZRHSNRN O IEERICD

WTORET. #@wX 2) 3) & BLANNOEKEZZIFPSBEREZRUCBDZ SO REC

DVTOIRETHD. NSNS NOAEL ZERTERIRETHD. e, INHOFRZEICLIZEAR

ADME LRENHE4) TIREINTHD. INSHMBSEARAELTON-SURETET DL

WBJEETHDENSF—amXEU TERALUZ,

IREEEED
IREDHEH

KEOCL VEENSVEISHIRCEEL. tLOERENRAK 724 ug Se/H. &K
68 ug Se/H. F13 239 pg Se/B (HIHEA LOMHREN 200 pg Se/BEL EDIEER
EDFEEEHD) THOAER 142 &ICE MOEBZSHI. BRRIERRVENCFEIEERCE
BRFEEFRDSNBNDEL ).

Yang 5(¢. FEOFREBESTL VEENIERECERVMBIRCEETS 400 &(CEAL. BEH
50t OEREPARIEEEZAN, FEKRERARLE(CFNIRAZITO. 5 &0
WRETELHBIERNRHSN. C0 5 ZOTLERET 1,270 ug Se/HHEY
Tl 2. 850 pg Se/HIBHIZE T CEBAMEREIRE RSN OfZEL TS 2),

LYOFAENS 6 FRICBRABZITOTHD. LEOMREN L HENSEHELTVSS
EEIREL. BB UL ERENHALTED, # 800 ug Se (819 + 126 g
Se) /HEHTEINZELZ, 2D 800 ug Se/H%Z NOAEL LT, FHhEBIEIANRHSN
KR COBIEEDETE UL AERERIEKME 913 ug Se/B% LOAEL £93¢EbIC. &Y
- 7MKL T 400 ug Se/H% TDI ELTWS 3).

BE. BRANCHSIFZ LD OHEEREREZE(CDOVT, B ADTL > OEREEFFHITH 100
Hg/day EEESINTWD, Fo. R AKRUEEIBEOMES LIREE RIERRESIFRIRE

(800/60=13.3 ug/kg #k&E/H) [CFHEEMERT 2 @MU 6.7 ug/kg bw/d EL
TWw34),

Bl EED, BRARADOME LRE (6.7 pg/kg bw/dx50kg=335ug/d) P98
ER= 100 pg/day &M= 2359 /day ZEEEEEGEEICLZ L O EBZIHTODRKIS
SEHIBRL. MIRETHIELZ 0.02 mg Se/m® 2/\ERSEEELEELUTRETS.

ZOMOIX b

BE. L AEMEVINOELOEME(CHEDVHARETHD. BHLEHRETT A
BHlIETE—¢EUR,
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wEEHA WHHAER)

. [{EZinE% Bl T IUA
2. |CASES 10102-18-8
3. |BnES S /AT RRIRSE 9 333
AEHES 20065E 20145E 20175E
- (B 184FE) (TEHE264EE) (TEE294FE)
SMsEE (BO) X532 X532 X532
SMsEE (BR) SDEETERL DEETERL DFETERL
SMsEE (RA : H2R) TIEEXTRIS DEETERSS DEEERSS
SMsEE (RA  &ZR) SDEETERL FTERUV DEEERSS
ST (RA : #E. ZXN) DEETERL DEATERV DETERV
KREREM/ R X532 X532 X532
ARSI 2 EEE MBS/ BRRIEIE X532A X52A X532
GHSH48 IR 2R R 14 ﬁ%ﬁfé‘t}u ﬁ%ﬁf%@b\ ﬁ%ﬁ?%@b\
4. SRS DEETERL DEATERV DETERN
AIEHRZE R X532 X552 X532
FEN A X545+ X5t DETERN
AoESE X532 X552 X532
X531 (PAREERR,
- o ) — X532 (MIREeR. AF | X932 (MEIREsR. AT
5 2= == FE= IR0 2s. (O, N
RERRESLE (BERE) R OB HER) | B O, ) | DR T
B, H1EE)
X931 (K&, E. M.
- = e X532 (PAREER, | X922 (PARMERR, B8, PIRHEERER, MR
FIEARH == £ - .
st Ao (Rl i, BhE. FHiE) i, B, AFE) 3R, FFiE. BShE. 58
2 (B1%) )
RANVEEHE DEETERL DEATERV DEATERV
TLV-TWA (0.2 mg/m> (1992)
® ACGIH
TLV-STEL |-
® EER HBEE 0.1 mg/m’ (BLUBLUELALEY OKEELY ATVEIEEL %R )
e 4%¥S BAHSRE|-
HEZE (S (EERR 5 — MAK 0.02 mg/m’ 1 (2010)
(EIOZ=E::S Peak lim [T (8) (2010)
TWA -
5. @ OSHA
STEL -
(@N®(1§%) ® N— TWA -
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 (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEBEFHMS 64 (5) 253-285 (2022) FBREZOEIE (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
RZERSIEOYN The MAK-Collection for Occupational Health and Safety
- _ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
E(Lﬁﬁutﬁﬂl\] @ OSHA Occupational Chemical Database
6. #&Fﬁ%@[/tl— https://www.osha.gov/chemicaldata/569

KfﬁkCDUZ ~ ® CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html

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

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FHHREOES
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B
fE0iRE

NREEEE%EE 0.2 (BEfii: ppm )
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TED

1) Jenkins HS, Devalia JL, Mister RL, Bevan AM, Rusznak C, Davies RJ.
The effect of exposure to ozone and nitrogen dioxide on the airway
response of atopic asthmatics to inhaled allergen: dose- and time-
dependent effects. Am J Respir Crit Care Med. 1999 Jul;160(1):33-9.

2) Frampton MW, Smeglin AM, Roberts NJ Jr, Finkelstein JN, Morrow
PE, Utell MJ. Nitrogen dioxide exposure in vivo and human alveolar
macrophage inactivation of influenza virus in vitro. Environ Res.
1989 Apr;48(2):179-92.

Bae

X b

11 NOEAET N — MR EEE(C 200 ppb (0.2 ppm) NO2 (C 6 BERAFKEL. 7
DEESLICREXZ VLTI EERITOIER. WATLIVI VLTI RREBRIGDE
BRIBNEERDSNEN N, 400 ppb (0.4 ppm) NO:2 (C 3 BFREIIKET DL,
FEV1 %Z 20%iBA S BADCHEBRT VIV EEFBRICHA UL 1),

EMRS>T47 9 NIC. ZEMEESR% 0.6 ppm OIEET 3 BRRELR. 2. kb
MI>F747 15 AT, ZEEZEZFR% 0.05 ppm OIEE T 3 RRE (&4 2.0 ppm.
15 DIREN 3 @) Ul. mitbked. FVC BLU FEVL (I388EE (Z=RIIKE) LB
BENRHSNANORE 2).

Bl E&DE MOFIR DFEERNS. 400 ppb (0.4 ppm) (FKETIE. FEV1 % 20%:iR
DERBDCEBRVUINGVEFBRICHAUIZCENS. NOAEL Z 0.2 ppm cHIET
L. N\ERIEEREEBEEL THRERIS.

EO | 2 o

OLE1—XEEICHE I 2F —mXOERIGEFRN, RURNRRFZECEVWTK
IRICERRD, ESEEFORET (CIRU TENMDXEEAENM M E TH DD

OLE1-XBECHIIDF—mXDEKES FUA RN RREENERD, SEIOD
I RRA> METEICERU CGEMOX BB E Tdr D

Ozt
( )

ZOAMBOIAX> b
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Bl

wEEHA WHHAER)

EFES —FMbEER
CASEHS 10102-44-0
BSE=S BERSHEETHRERS 9 416
BEHES ZOQGETE 20}3fﬁf§
(CERR185E) (CERR255)
SMs% (BO) paEPOE N parSPOE
s (BR) paEPOE N parSPOE
S (RA @ H2R) X531 X551
ST (RA : &ZR) paEPOE N parSPOE I
SMS% (RA : 1EE. SN PaEsPOE N parSPOE I
REREME/ RIBiE X532 DETERN
GHSH %8 BRICS o B B E/ BRI X432A-2B X552
IR ER R 1 DEETERL DETERN
BRI RRMEE DEETERL DETERN
LIER SRR X534+ DETERN
FEh A X534+ DETERN
ET-E=c X532 X532
e . 5 = X531 (ReEs) (X
= %E\ == j%fﬁ
HERNHESY (HEIRE) X531 (Bf) 33 (RREER)
HEENERSE (RERE) X531 (Fb, fe@R) | o1 (Bb. 5ef&R)
BANVEEHE TIEEXTRIH BESPOE S
TLV-TWA [0.2 ppm (0.38 mg/m>) (2012)
o ACGII—} TLV-STEL |-
- EER fraee |-
e ¥ BAKEEE|-
HiZE (I EEPRR - - MAK 0.5 ppm (0.95 mg/m°>) (2009)
ElDY = Peak lim [ 1(1) (2009)
TWA -
OSHA
N < STEL C 5 ppm (9 mg/m?)
(@O~DI=%E) © — TWA 1 ppm (1.8 mg/m3)
STEL -
TWA -
K WEL
9 v STEL -
3
@ EU TOEL TWA 0.5 ppm (0.96 mg/gn ) (2017)
STEL 1 ppm (1.91 mg/m>) (2017)
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
2 FEEBEFMEE 64 (5) 253-285 (2022) FBFEEZOENIES (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/Iss2/Doc002/mbwl|_2022_eng.pdf
E%éﬁ %"(DJ_IX The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
AN
%(;ﬁHL\K_L\E’J @ OSHA Occupational Chemical Database
HEREEEDLE1— https://www.osha.gov/chemicaldata/569
;zmko)uz t\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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STFINARER(2-IFIAFZIIVFATUIL—K) CASRN | 10584-98-2

SHHREEOES

nAE O

R
BoRS

T\B TR S L 0.1 (AX&LT) (BfI: mg/m?)

B
e EIREESEE RELERL (BB : ) OXHE

HRHLERSC
=

1) Mushtag MM, Mukhtar H, Datta KK, Tandon SG, Seth PK. Toxicological
studies of a leachable stabilizer di-n-butyltin dilaurate(DBTL): effects on
hepatic drug metabolizing enzyme activities. Drug Chem Toxicol.
1981;4(1):75-88.

2) BARNES JM, STONER HB. Toxic properties of some dialkyl and trialkyl tin
salts. Br J Ind Med. 1958 Jan;15(1):15-22.

3) Seinen W, Vos ]G, van Spanje I, Snoek M, Brands R, Hooykaas H. Toxicity
of organotin compounds. II. Comparative in vivo and in vitro studies with
various organotin and organolead compounds in different animal species with
special emphasis on lymphocyte cytotoxicity. Toxicol Appl Pharmacol. 1977
Oct;42(1):197-212.

4) U.S. National Cancer Institute: Bioassay of Dibutyltin Diacetate for Possible
Carcinogenicity. Carcinogenesis Technical Report Series No. 183. DHEW
(NIH) Pub. No. 79-1739. NCI, Bethesda, MD (1979)

5) Boyer IJ. Toxicity of dibutyltin, tributyltin and other organotin compounds
to humans and to experimental animals. Toxicology. 1989 May
15;55(3):253-298.

mP AN

HEOTIVE )Ty EEE 3 IRICSTFIVAXS595—80,17.5mg/kg bw/H% 15 HE5EH
%?;EI}Q’—:JL/E,‘%¥\ FriE=o0Y — ABZRTESR FEALATI Y —CREOR T HRHSNI
1 o

I#EZYh CREEAER) &8F 6 |E(C§79")|/X*7{\’7DU|< (DBTC)% 0,20,50,75,100ppm
(0,0.7,1.3,1.9,2.6 mg/kg bw/BICHAL HY2RE 6 NARRERSURERTE.
50ppm B EDEFCEFTEAERIBLUEIRTOREDREERE. LRNEHESNTH.
20ppm (FEEFCEHEEFRERESNZHOR 2) »

Wistar v MifEfS 20 [IT(C 0,50,150ppm O TFILAZSH0U K% 2 BRI SL
JEEsER T 50ppm MU ISR CHIRESE0ERRME T 25291, 8. 50ppm £ TORE
BEOEBEESNBNOE3) .

Fischer344 Syh&&U B6C3F1 YIZADIH R 50 ITIC 0,66.5,133ppm OSTFILA
X“)?tj_'— Nz 78 BRI SULFENAKERTE. BRELRENMAVOIREIESNRH O
4 o

STFINZAZALEYCH I 2RI DB AN R (FERHSNN R 5)

PUEED, EDHERDFERICH TR E DRIBFZN b ZEEFR 22U NOAEL %
20ppm DBTC /kg bw/H(0.7 mg DBTC/kg bw/H) &HIBTL. MEERFZEEZ2ER
Uz 0.1mg Sn/m° #/\BSRIEEEEELU TRET 3.

*1 : SYMDOREZ 400g LLTRE

20

1
o ZOHEE

OLE1-XkECHIF D+ —mX DERICEMRD, FEURMBREZE(CHVTRIRCERD,
ESMHEFORF (CFRU CENMOXBERENME THEHH

OLE1—-XBRREICHI 2+ — X DELEES FUA BRI RFZENERRD, SEIDIY RRA>
I\E}x“éf(C{S%EL/'CJ‘EJJI]@Yﬁiﬁ%ﬁﬁb“%\%"@@ét&b )

WES0))

ZOMDOIX> b~

FEIFE(ICEDFHMICE T IR A (FEC LD R ITEEEDBEENRNATHDIENS., 58
REEEEEEFERELRV, B8 AFAIESE - RESHOHNRENBDIIENS, SEE
BR(CHERR ARSI DB TH D

B EYOEELAAICT I 2BE M7 FIINEOEERUZOEICLDEBHNERS

(Snoeij NJ, Penninks AH, Seinen W. Biological activity of organotin
compounds-an overview. Environ Res. 1987 Dec; 44(2): 335-53. ) tOXIEH
5, B0 5 FEMEMEIDOVWTESTFIL-. STFIL-. NITFIL-. MI1Z)-. FRSTFIL-
EUTEHAIL Tz, BB, STFILZAEEMFZOBE N REEVEHIMULIZSTFILAZIOUR
OX e R ICEEREBERF U,
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wEEHA WHHAER)

=== STFIWAXER(2-TFINAFIIINFATIIL—K)
CASES 10584-98-2
BEES BB SRIEEETRRIERSE 9 322
— 20165
Farls (EEL28EE)
2uENE (80) SEETERL
2B (BR) SEETERL
SHESHE (RA : H2) SRRSO
SHEBHE (RA : BR) SEETERL
SHEBIE (RA : 1B, 3AR) SEETERL
RS/ R X451
A GHS#3 %8 BR(CxT g 2 EERIBMEIE /BRI X432B
DFIR SRR SEETERL
R X451
TR RIEE SEETERL
FOANE SEETERL
ETEE X432
BEENRSSEE (HORE) X532 (FFIR3)
BEENRSSEE (RERR) X531 (BT, SE%R)
mAAEEN SEETERL

TLV-TWA |Tin, organic compounds 0.1 mg/m3 as Sn (1996)

o AU TLV-STEL [Tin, organic compounds 0.2 mg/m3 as Sn (1996)

EEER HERE |-

®
S EFR  BAHDRE|-
BRSE(SCRRIRF ® DFG MAK 0.004 ppm (0.02 mg/m3) as Sn (2007)
(EIOZ=E:is Peak lim [1(1) (2007)
5. @ OSHA TWA Tin, organic compounds 0.1 mg/m3 as Sn
STEL -
= - -
(@N®(gé%) TWA Tin, organic compounds 0.1 mg/m3 as Sn
® NIOSH
STEL -
TWA -
UK WEL - - -
- STEL Tin compounds, organic, except Cyhexatin (1SO), (as Sn)
TWA -
EU IOEL
v STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
2 FEEBEFMEE 64 (5) 253-285 (2022) HFBFEEZOENIES (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
JRZEERSCE DR The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
AN
%(;ﬁHL\K_L\E’J @ OSHA Occupational Chemical Database
6. #&Eﬂ%d)l/tj_— https://www.osha.gov/chemicaldata/569
;‘Zﬁko)uz t\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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LB ML | CASRN | 13410-01-0

IREEEED
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NESRREEEE 0.02 (LL>eLT) (BAI: mg/m* )
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IREEEED
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UTARBLERS &
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1) Longnecker MP, Taylor PR, Levander OA, Howe SM, Veillon HC, McAdam
PA. et al. Selenium in diet, blood, and toenails in relation to human health
in a seleniferous area. Am J Clin Nutr 1991; 53 (5) : 1288-1294.

2) Yang G, Zhou R. Further observations on the human maximum safe
dietary selenium intake in a seleniferous area of China. J Trace Elem
Electrolytes Health Dis. 1994 Dec;8(3-4):159-65.

3) Yang G, Yin S, Zhou R, Gu L, Yan B, Liu Y, Liu Y. Studies of safe maximal
daily dietary Se-intake in a seleniferous area in China. Part II: Relation
between Se-intake and the manifestation of clinical signs and certain
biochemical alterations in blood and urine. J Trace Elem Electrolytes Health
Dis. 1989 Sep;3(3):123-30. Erratum in: ] Trace Elem Electrolytes Health
Dis 1989 Dec;3(4):250.

4) BRAOERSEREE (2020 Fhk)

<HEH> #HX1) FERNELANOEEEZZIFTTOODERDZRHSNRN O IEERICD

WTOIRET. #@wX 2) 3) [ SINILOBKEZZTHBIERZFREUCEDZEOMRAE(

DVTOIRETHD. NSNS NOAEL ZERTERIRETHD. e, INHOFRZEICLIZEAR

ADME LRENSHER 4) TIRESNTHD. INSHMBSEARANELTON-SUZETE T DL

WBJEETHDENSF—amXEU TERALUZ,

IREEEED
IREDHEH

KEOCL VEENSVEISHIRCEEL. tLOERENRAK 724 ug Se/H. &K
68 ug Se/H. F13 239 pg Se/B (HIHEA LOMHREN 200 pg Se/BEL EDIEER
EDFEEEHD) THOAER 142 &ICE MOEBZSHI. BRRIERRVENCFEIEERCE
BRFEEFRDSNBNDEL ).

Yang 5(¢. FEOFREBESTL VEENIERECERVMBIRCEETS 400 &(CEAL. BEH
50t OEREPARIEEEZAN, FEKRERARLE(CFNIRAZITO. 5 &0
WRETELHBIERNRHSN. C0 5 ZOTLERET 1,270 ug Se/HHEY
Tl 2. 850 pg Se/HIBHIZE T CEBAMEREIRE RSN OfZEL TS 2),

LYOFAENS 6 FRICBRABZITOTHD. LEOMREN L HENSEHELTVSS
EEIREL. BB UL ERENHALTED, # 800 ug Se (819 + 126 g
Se) /HEHTEINZELZ, 2D 800 ug Se/H%Z NOAEL LT, FHhEBIEIANRHSN
KR COBIEEDETE UL AERERIEKME 913 ug Se/B% LOAEL £93¢EbIC. &Y
- 7MKL T 400 ug Se/H% TDI ELTWS 3).

BE. BRANCHSIFZ LD OHEEREREZE(CDOVT, B ADTL > OEREEFFHITH 100
Hg/day EEESINTWD, Fo. R AKRUEEIBEOMES LIREE RIERRESIFRIRE

(800/60=13.3 ug/kg #k&E/H) [CFHEEMERT 2 @MU 6.7 ug/kg bw/d EL
TWw34),

Bl EED, BRARADOME LRE (6.7 pg/kg bw/dx50kg=335ug/d) P98
ER= 100 pg/day &M= 2359 /day ZEEEEEGEEICLZ L O EBZIHTODRKIS
SEHIBRL. MIRETHIELZ 0.02 mg Se/m® 2/\ERSEEELEELUTRETS.

ZOMOIX b

BE. L AEMEVINOELOEME(CHEDVHARETHD. BHLEHRETT A
BHlIETE—¢EUR,

305




Bl

wEEHA WHHAER)

{EFEE L B NIU A
CASEHS 13410-01-0
KSES HBELEEFMATIRIRE 9 333
. 20165FE
=H4IE .
BEIAR (TH28EE)
SMsEE (BO) SDEETERL
SMsEE (BR) SDEETERL
SMEE (RA : H2R) TIHEXTRIS
s (RA &R DEETRIH
SIS (RA : #E. ZXN) DEETERL
KREREME/ R SDEETERL
" T ZEE A P2 fmeEn
GHS23 4 BRI 2 EEE MBS/ BRRIEE SDEETERL
N0 SR R 14 DEETERL
SRS SDEETERL
AIERZE RS X532
FEHAE DEETERL
AoESE X532
HEENERSE (EERE) SDEETERL
X531 (. E. T
WHEENERSE (RIERE) 1, AR, B
ik, BihE. B)
BANVEEHE DEETERL
TLV-TWA [0.2 mg/m> (1992)
o AL TLV-STEL |-
® R HEEE 0.1 mg/m3 (ELIBLUELALEY OKFILEL>. 7ROvERIEEL RS )
e E¥E  BATORE|-
BRSR(ECERIRST 5 OFG MAK 0.02 mg/m’ 1 (2010)
=] eak lim
(EIOZ =S Peak li 1(8) (2010)
® OSHA QVE'?_ -
(@N®(i§%) © — TWA -
STEL -
TWA -
UK WEL
Y STEL -
TWA -
EU IOEL
9 STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEBEFHMS 64 (5) 253-285 (2022) FBREZOEIE (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
RZERSIEOYN The MAK-Collection for Occupational Health and Safety
- _ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
E(Lﬁﬁutﬁﬂl\] @ OSHA Occupational Chemical Database
#&Fﬁ%@[/tl— https://www.osha.gov/chemicaldata/569
SCRROYZ ; ® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

BHPIRSERMZEE . 2023/12/8

ME%

BAEF5> CASRN | 13463-67-7

FHHREOES

m Az E:2

I
O ES

N\BESRTEEEAME 1.5 (R) (B : mg/m?)

EREIREREAEE (B - ) OXRFHE

1R #L 5w XX
.

1) Ellis ED, Watkins JP, Tankersley WG, Phillips JA, Girardi DJ.
Occupational exposure and mortality among workers at three
titanium dioxide plants. Am J Ind Med. 2013 Mar;56(3):282-91.

2) Muhle H, Bellmann B, Creutzenberg O, Dasenbrock C, Ernst H,
Kilpper R, MacKenzie JC, Morrow P, Mohr U, Takenaka S, et al.
Pulmonary response to toner upon chronic inhalation exposure
in rats. Fundam Appl Toxicol. 1991 Aug;17(2):280-99.

AED
Ba

X b

EMODZZELU T, REIOBEFF>ELE TI5(CT 1935 &hH'5 2006 &£ T
(FEINFHEE 3,607 ADTR—MAZTICHWVT, 833 BDIETHEIERIN
o KOO E LR UIZE DSERBOHEMURIIC(IBRREEEH5
nzhorh,. BiEEES (<5, 5-15, 15-35, 35-80. =80 mg/m?®-
year) LERBOVAIOEHEICHVT 10 &0 lag HAfE (BFEIFIIN) 2&EEL
FH8ATE. >80 mg/m3-year BHIHB VT, 2T 2hA. DIRBOEER
U2t RU. 35-80mg/m’ BE(FH(E<EE 52.42 mg/m?)h* NOAEL
ELTEZBNE 1), B8, MECBVTEEER OB L F I (EEFHEECHITZ
BT NRESNTLBH, NG 80mg/m’ Kifit R BEDEERBHET
FRESNTULAL,

ENDEBRICOVT. M —(FEDRMEXTIBEFE U TRV D Fischer
344 SyMNcC 6 B¥fEl/H. 5 B/E. &K 24 86 Tio, #8#0AELT S
mg/m® (IRAMRUAELT 3.87 mg/m®) IRAFKEULAESR. BALF 'S
FIRORIENEE %26 TRIBFE I CEMADFRH L R IEREOREDE
BERIENEEEHSNT . NOAEL EEZBNTE 2),

EEEHS, SMPEERDFERLED 5mg/m> % NOAEL LU, TRAMEEDS
EBIURERZERZREUR 1.5mg/m’ 2IR A EED/\ BSR4
BELTIRER T 3.

205\ 2 pme

OLE1—XEREICHII D+ —m X OERIGEFRN. RURNRRFZECENT
KIBCERRD, HSMHSFORETICERU CENMOXBERENMVETH DD

OLE1—ERREICHIDF X DI EESFIA - RN R ENERD, SE
DI RRA Y MREICBRU GENMDOX BEEEN L E THSH

CZ0Ah
( )

ZOMDOIX
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Bl

HREEHRI (WHRR)

1. {EZFME% BEF5>
2. |CASES 13463-67-7
3. |BSEsE BBRLEEFTORES9 (191
BEHIER 20065FE 20094 20165E 20165E
T (PR18EE) | (Pr14E) | (FR28EE) | (FRK28EE)

SMEE (%0O) X539t X9t X534+ X4+

SMET (¥R X539t X9t DEETERL X534+

s (RA : H2R) PaEPOE N WK POE N PaEPOE N WK PO

SMEE (RA  &R) DETERN DFETERN PaEPOE N WK POE N

SIS (RA : #EE. ZXK) X9t X539t DETERN X539t

RIEREE/RIBE X9t X539t X9t X539t
KT EBRIAGT

%gggéf% GBI X428 X528 X551 SEETERL

4. |GHSD %A :
- IR 85 RAE 14 SFETERV SFETERV SFETERV SFETERV

RRERREE X535+ DFTERN DEETERN X9t

IEHRRRZE R X539t X9t DFETERN DEETERN

FEHAME X535+ X532 X732 X732

HIES DETERN DEETERN DETERN DEETERN

=1 1
wEsORES (HERE) | CUBR | ssmeann | smcann | smess
|] .
HEENEEEY (RERE) H%ﬂ BN \meann | mo1 ommes) | 291 07ms)
BANVEEH DEETERN DEETERN DEETERN DEETERN
TLV-TWA 2.5 mg/m>(Respirable fine-scale particles)(2021)
() ACGIH
TLV-STEL -
e s HHPEE 2 mg/m’ (202212%)
o DAER FERE n i 15 mg/m® (202225)
BEF= ——
RAFERE
- bEG MAK 0.3 mg/m* Rxmaterial density(2018)
HZE (L EERRFRME Peak im  |1I(8) (2018)
: Fiicd TWA 15 3
3 ODE @ OSHA mg/m
(@~DEFE%E) STEL
TWA RTERL
® NIOSH
STEL -
TWA RTERL
® UK WEL
STEL
TWA RTERL
@ EU IOEL
STEL -

@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure
Indices (2022)

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

Q) EREEFHME 64 (5) 253-285 (2022) FBEEZ0ENE (20224F)

(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_
eng.pdf

_ The MAK-Collection for Occupational Health and Safety
BEZEHSIEDUR https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6 %(:}Eﬁ (AY/N:D| @ OSHA Occupational Chemical Database
. " https://www.osha.gov/chemicaldata/569
4 == —
*A%Baﬁo)btl (® CDC - NIOSH Pocket Guide to Chemical Hazards:
B'ZﬁtiKODUX |\ https://www.cdc.gov/niosh/npg/npgd0006.html

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

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

(? EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit
values in implementation of Council Directive 98/24/EC on the protection of the health and safety of workers

from the risks related to chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-

values 308




FIRAR B SR i

HRYRSEMER @ 2023/7/31

=E2

2-700-1,1,2- NI ADTIFILS I AD

AFII-FI RIZI>TILT) CASRN | 13838-16-9

FHHREOES

m Az WE:3

=R R %
TEDIRE

NESEREEESEE 20 (Bfii: ppm )

FEREIREREAEME (BT - ) OXHE

AR # 5 X
.

1) De Zotti R, Negro C, Gobbato F. Results of hepatic and
hemopoietic controls in hospital personnel exposed to waste
anesthetic gases. Int Arch Occup Environ Health. 1983;52(1):33-
41.

2) Green CJ, Monk SJ, Knight JF, Doré C, Luff NP, Halsey MJ.
Chronic exposure of rats to enflurane 200 p.p.m.: no evidence of
toxicity or teratogenicity. Br J Anaesth. 1982 Oct;54(10):1097-
1104.

TED
128

X b

FzE 7 B (AL NBAMEL BEBRZANEL ORESMEL MBS
wWARL WERERRD OZEAIDINIOFTREF 0~22.6 ppm DEEHT.
TORTEVTUVIEKEERE WRIFEMTF—L MRIEFREFiMESELN)
29 A RRERRIEE 32 N) & FEKEERE (JRIRERERD 87 A IEHRERIZA Y
769 AN) OINEFHIEE. EELEDE. FFHEEEREICHVT, (FEERE
EIEFERBOB TEESLUBMRROBEREVNIRSNANIORE L) »

It SD Sy h&E¥ 12 IL(c 49 HfEl (28 BIFKERICTF N\ -ITHEER
Bodh) | D SD Swh&Ef 12 IT(C 100 ARE (63 BIEFKERICTFON
-5\ TIEERZECHD)  I>TILT> 200 ppm (1EEDH) %= 8 Kffel/H. 5
B/ BECEURER .. MEREO(CERARMEREFRHEN T FFE. A, B
fifi. 155, BEiEICRIBRMFNRRBFIREZRDSNZNOZ2) .

Bl EncedD, ErOARICBIIZMAFHNEE., MIEERBEDBEES. it
HEREPEE R ERREZEL Ule NOAEL % 22ppm EHIRTL. 20ppm %/ \BSRETIE
EEEELVTIRET . BECOMEL. BHLRSE 2) OEYIHERICE D]
NOAEL=200ppm NSAEEGREEZ2ERBU TESNBMELLTHEEETHD
EHIBTUIZ,

BDIHE

ZOHEER

OLE1—XEREICHT 2+ —mX DOERIGEMRN, FEUREEERIZE(CH
TAIRICERRD, ESUEFORFRUCEMOXBAENVE THD
/)

OLE1-XEE(CHIT2F—mXDIIES FUA - BN RREENERD, 5
EIDI> RRA> MEEICKRU CEMDOX FRFAENNE T B

CZ20Ah
( )

TOMBOIX> b
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Bl
wEEHA WHHAER)

{EFEE 2-700-1,1,2-NIINADTFINS TN AOXFIVI =TIV (Bl : T>TIL5>)
CASEHS 13838-16-9
BEEE BBRSEERTORES 9 151
= 20064E 20145E
=H4IE ) .
REIEAS (FHLEFRE) (FH26ERE)
s (BO) X534+ X5t
s (BR) DEETERL DETERN
S (RA @ H2R) paEPOE N parSPOE I
ST (RA : &ZR) X534+ X534
S (RA : HEE. XK DEETERV DETERN
REREME/ RIEiE X533 DETERN
BRICX I 2 ERERBEH/ BRRIEI4 X532A-2B X532
GHSZ 48 DR AR R SETERL SETERL
BRI DEETERL DETERN
AR RIR X534+ DETERN
RO X534+ DETERN
G X532 X532
4
2 (b | (P01 TEAER
HERNHESY (HEIRE) X533 (REMER. = T
TR (RREMERR. SUBRIES
SRR )
HERNEESY (RERSE) P2 LERTER. | smeaa
BANVEEHE DEETERV |TERV
TLV-TWA |75 ppm (566 mg/m°) (1996)
o e TLV-STEL |-
o EXm porE |
ey %S BATERE|-
Hi2E (S CEERR 5 — MAK 20 ppm (150 mg/m>)(1994)
(EIDZ=F:: Peak lim [T (8)
@) OSHA TWA -
STEL -
(@N®(1§%) ® N— TWA -
STEL C 2 ppm (15.1 mg/m>) (60min)
TWA 50 ppm (383 mg/m>)
UK WEL
= STEL -
TWA -
EU IOEL
= STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEBEFHMS 64 (5) 253-285 (2022) FBREZOEIE (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
JRZEERSCE DR The MAK-Collection for Occupational Health and Safety
— https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
AN
%(;%L\RL\E’J @ OSHA Occupational Chemical Database
#&E@%G)Dtl— https://www.osha.gov/chemicaldata/569
I (® CDC - NIOSH Pocket Guide to Chemical Hazards:
Szmko) JX t\ https://www.cdc.gov/niosh/npg/npgd0006.html
® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf
(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FIRAR B SR i

BFIRESFHMZEH : 2023/12/08

ME%

EZINLIY (REARRESYD) CASRN | 25013-15-4

FHHREOES

m Az =3

RmERE
fBORE

NESEEEESEE 10 (Bf7: ppm )

EMREREEE . (BT ) OXFHME

IR PR
.

1) National Toxicology Program. NTP Toxicology and Carcinogenesis
Studies of Vinyl Toluene (Mixed Isomers) (65%-71% meta-isomer
and 32-35% para-isomer) (CAS No. 25013-15-4) in F344/N Rats
and B6C3F1 Mice (Inhalation Studies). Natl Toxicol Program Tech
Rep Ser. 1990 Mar;375:1-191.

REO
Ba

It fifE F344/N Sy h&EE 50 ILICEDILNLIVEEY (65-71%X9BMEARB LU
32-35%/\VS2M44K) % 0. 100, 300 ppm T 6 B¥REI/H. 5 H/E. 103 B/E
BIRAFKESEHER. 100 ppm U LT, 8 ERRICER (i) SLUBAZRK

(tf) . [UBLRZ(CER () BLU@ERL () HERISGRDHSN. AEMKTF
HTHo 1),

It fiff BEC3F1 YUAREE 50 ILICEZIMLIVEEYD (65-71%X9EMAS LU
32-35%/\SEM%K) % 0. 10, 25 ppm T 6 KfEl/H. 5 B/iE. 103 ARME8R
ASESEAFER. 10 ppm BIET. BRECHIZIEETNENE (HH) K&
LREOBRRL (M) | Af/MREZCHIIDIEMERENENE (M) IMERICER
HBN. AEMREETHOR. BH. FEHAMECDOWTIE SYMSEIUYIREEICAYIE(C
LBNARMEFERHSNRNOE 1),

BLELD., EnpintBr (Svh) OFERNS. 2 EROERBLERRK. JUB LEO
ERH LB MZIEREZ2 LU LOAEL % 100 ppm LHIBTL. REERRHSEEE
BURN\KREEEEZEE 10 ppm ZIRERT 3. 6. EREEEEEER. BN
T D TIERVZDERTELIRN DI,

205 | 2 ome

OLE1— XIS D+ — X DERISEMRN . RURIIRERRZE(ICS UV TAIEC
30, EEMEFOIREICERU CENMOX BN E TH DD

OLE1— XIS D+ — X DELEES FIA - ERRREENERRD, SEDI>
RIRA > MERTE (R GENO X BRAEN U E TH S

Ozoft ( )

ZOAMBOIAX> b

BB RFL OB (RE) ([CEDIWC ™2 EDIMVI> O8I, SyhEbY
DA TERE(CRNDAJREEEN®DD . CDIzsh. NI ADFERZAWDE(FEXRFTAMHT 278
NHH230T, Sy DOHERERNS. REREEEZEL U,
<E5E>
*1) Green T, Lee R, Toghill A, Meadowcroft S, Lund V, Foster J. The

toxicity of styrene to the nasal epithelium of mice and rats: studies on

the mode of action and relevance to humans. Chem Biol Interact.

2001 Aug 31;137(2):185-202.

*2) Banton MI, Bus JS, Collins 1], Delzell E, Gelbke HP, Kester JE,
Moore MM, Waites R, Sarang SS. Evaluation of potential health effects
associated with occupational and environmental exposure to styrene -
an update. J Toxicol Environ Health B Crit Rev. 2019;22(1-4):1-130.
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BUFE

wESEHRI (FHERR)

1. {bZFYE% EoVbLIY
2. |CASES 25013-15-4
3. |BES HBZLBELBTHRIRE 9 464
HEMIEE 2096535 20185%E
CERRI8FE) | (FR30FEE)
ST (B0O) X555 Xt
SESTE (BR) X545 X534t
ST (RA : HR) S PSE VAN DFXIRI
SMsEn (RA  &ZR) FATEHL FTERL
=S (RA : EE, ZAK) SDFETERN X34
BRI/ RBNE X552 X552
BRI 2EERIBISN IRERYE | X492A-2B X532
4. |GHSH %8 IPIREsRAEIE DRIETERL DITELZV
RRIERAEIE PRTERV DRETERL
AIEHRRE RIR Y X532 X532
FENAME X535+ DRETERL
AhEEs 1t DFETERL SEATERL
. X532 (FHER) .
wEBNESS (EaE) |0 SR (s e,
. FREMERD) =l
SUBRIBIE)
X931 (FER) |
BERNESRSE (RESE) |92 BFRE. R X591 (FRSE)
25, Biii)
RAAMVEEH PRTERV DRATERL
- 3
© ACGIH TLV-TWA 50 ppm(242 mg/m"~) 3(1981)
TLV-STEL 100 ppm (483 mg/m~) (1981)
o DAER FERE [RELL
FEFE BRIFEEE |-
® prc MAK 20 ppm (98 mg/m>)(2016)
H&%(;(EB&%{E Peak lim 1(2)(2002)
3
5. (DE,EE\ @ OSHA ;V_\Q\_ _100 ppm (480 mg/m"~)
(O~D(IZ=ZE) TWA 100 ppm (480 mg/m°)
® NIOSH
STEL -
TWA RERL
UK WEL
© STEL
TWA RERL
EU IOEL
2 STEL -
(@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure
Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
Q) EEFAETFHMES 64 (5) 253-285 (2022) HAEREZOENIS (20224%)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_202
A 2_eng.pdf
Jﬁ%”m} %@HR The MAK-Collection for Occupational Health and Safety
%(Cﬁqb\tﬁ_\\ﬂ’ﬂ% https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6.

BAEnlLE1—X

BADYR

@ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569

(® CDC - NIOSH Pocket Guide to Chemical Hazards:  https://www.cdc.gov/niosh/npg/npgd0006.html

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

(ZEU 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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HPRSEMER 1 2023/6/28. 7/31

MEZ

STFIWAZXER(AVAIFIN=FAT)IL—K) CASRN | 25168-24-5

SHHREEOES

nAE O

R
BoRS

T\B TR S L 0.1 (AX&LT) (BfI: mg/m?)

B
e EIREESEE RELERL (BB : ) OXHE

HRHLERSC
=

1) Mushtag MM, Mukhtar H, Datta KK, Tandon SG, Seth PK. Toxicological
studies of a leachable stabilizer di-n-butyltin dilaurate(DBTL): effects on
hepatic drug metabolizing enzyme activities. Drug Chem Toxicol.
1981;4(1):75-88.

2) BARNES JM, STONER HB. Toxic properties of some dialkyl and trialkyl tin
salts. Br J Ind Med. 1958 Jan;15(1):15-22.

3) Seinen W, Vos ]G, van Spanje I, Snoek M, Brands R, Hooykaas H. Toxicity
of organotin compounds. II. Comparative in vivo and in vitro studies with
various organotin and organolead compounds in different animal species with
special emphasis on lymphocyte cytotoxicity. Toxicol Appl Pharmacol. 1977
Oct;42(1):197-212.

4) U.S. National Cancer Institute: Bioassay of Dibutyltin Diacetate for Possible
Carcinogenicity. Carcinogenesis Technical Report Series No. 183. DHEW
(NIH) Pub. No. 79-1739. NCI, Bethesda, MD (1979)

5) Boyer IJ. Toxicity of dibutyltin, tributyltin and other organotin compounds
to humans and to experimental animals. Toxicology. 1989 May
15;55(3):253-298.

mP AN

HEOTIVE )Ty EEE 3 IRICSTFIVAXS595—80,17.5mg/kg bw/H% 15 HE5EH
%?;EI}Q’—:JL/E,‘%¥\ FriE=o0Y — ABZRTESR FEALATI Y —CREOR T HRHSNI
1 o

I#EZYh CREEAER) &8F 6 |E(C§79")|/X*7{\’7DU|< (DBTC)% 0,20,50,75,100ppm
(0,0.7,1.3,1.9,2.6 mg/kg bw/BICHAL HY2RE 6 NARRERSURERTE.
50ppm B EDEFCEFTEAERIBLUEIRTOREDREERE. LRNEHESNTH.
20ppm (FEEFCEHEEFRERESNZHOR 2) »

Wistar v MifEfS 20 [IT(C 0,50,150ppm O TFILAZSH0U K% 2 BRI SL
JEEsER T 50ppm MU ISR CHIRESE0ERRME T 25291, 8. 50ppm £ TORE
BEOEBEESNBNOE3) .

Fischer344 Syh&&U B6C3F1 YIZADIH R 50 ITIC 0,66.5,133ppm OSTFILA
X“)?tj_'— Nz 78 BRI SULFENAKERTE. BRELRENMAVOIREIESNRH O
4 o

STFINZAZALEYCH I 2RI DB AN R (FERHSNN R 5)

PUEED, EDHERDFERICH TR E DRIBFZN b ZEEFR 22U NOAEL %
20ppm DBTC /kg bw/H(0.7 mg DBTC/kg bw/H) &HIBTL. MEERFZEEZ2ER
Uz 0.1mg Sn/m° #/\BSRIEEEEELU TRET 3.

*1 : SYMDOREZ 400g LLTRE

20

1
o ZOHEE

OLE1-XkECHIF D+ —mX DERICEMRD, FEURMBREZE(CHVTRIRCERD,
ESMHEFORF (CFRU CENMOXBERENME THEHH

OLE1—-XBRREICHI 2+ — X DELEES FUA BRI RFZENERRD, SEIDIY RRA>
I\E}x“éf(C{S%EL/'CJ‘EJJI]@Yﬁiﬁ%ﬁﬁb“%\%"@@ét&b )

WES0))

ZOMDOIX> b~

FEIFE(ICEDFHMICE T IR A (FEC LD R ITEEEDBEENRNATHDIENS., 58
REEEEEEFERELRV, B8 AFAIESE - RESHOHNRENBDIIENS, SEE
BR(CHERR ARSI DB TH D

B EYOEELAAICT I 2BE M7 FIINEOEERUZOEICLDEBHNERS

(Snoeij NJ, Penninks AH, Seinen W. Biological activity of organotin
compounds-an overview. Environ Res. 1987 Dec; 44(2): 335-53. ) tOXIEH
5, B0 5 FEMEMEIDOVWTESTFIL-. STFIL-. NITFIL-. MI1Z)-. FRSTFIL-
EUTEHAIL Tz, BB, STFILZAEEMFZOBE N REEVEHIMULIZSTFILAZIOUR
OX e R ICEEREBERF U,
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wEEHA WHHAER)

=== STFIWAXER(AVAIFI=FAF)IL—I)
CASE=S 25168-24-5
BEaES BEESEEETORIRE 9 322
—_ 20165E
el (TH28EE)
SSH (10) SHETERL
SHESH (1BR) SHETERL
SHESH (IRA : HR) SABIIRI
SMSH (RA : BR) SHETERL
SHEBIE (RA : 1, 32N EZTS
RS/ Rl X431
4 GHS %8 RIS o 3 EERIBE M/ BRAIEIE X451
IFIRSSRAEIE SHETERL
RS X431
TR SHETERL
FEHAE SHETERL
TSI SHETERL
BEENHS S (EERE) X532 (MFIRS)
BEENRSEIE (RIERE) X531 (BFAH. ®E%)
mAAEEM SHETERL

TLV-TWA [Tin, organic compounds 0.1 mg/m3 as Sn (1996)

© He TLV-STEL [Tin, organic compounds 0.2 mg/m3 as Sn (1996)

EEER HERE |-

©)
e ¥ BAFEEE |-
IR [ oFG MAK 0.004 ppm (0.02 mg/m3) as Sn (2007)
EIRYE: Peak lim [1(1) (2007)
5 ® OSHA TWA Tin, organic compounds 0.1 mg/m3 as Sn
’ STEL -
(@’\’®(ié§%) TWA Tin, organic compounds 0.1 mg/m3 as Sn
® 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 (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEBEFHMS 64 (5) 253-285 (2022) FBREZOEIL (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
RZERSIEOYN The MAK-Collection for Occupational Health and Safety
- https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
AN~
ﬁ(LﬁHutAH’J @ OSHA Occupational Chemical Database
6. ﬁ%ﬁa%"@[/tl— https://www.osha.gov/chemicaldata/569

KfﬁkCDUZ |\ ® CDC - NIOSH Pocket Guide to Chemical Hazards:
https://www.cdc.gov/niosh/npg/npgd0006.html

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

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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FHREOES
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AED
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1) Korsak Z, Rydzynski K. Neurotoxic effects of acute and subchronic
inhalation exposure to trimethylbenzene isomers (pseudocumene,
mesitylene, hemimellitene) in rats. Int J Occup Med Environ Health.
1996;9(4):341-9.

2) Korsak Z, Stetkiewicz J, Majcherek W, Stetkiewicz I, Jajte J,
Rydzynski K. Subchronic inhalation toxicity of 1,2,3-trimethylbenzene
(hemimellitene) in rats. Int J Occup Med Environ Health.
2000;13(3):223-32.

3) Korsak Z, Stetkiewicz J, Majcherek W, Stetkiewicz I, Jajte J,
Rydzynski K. Sub-chronic inhalation toxicity of 1,2,4-trimethylbenzene
(pseudocumene) in rats. Int J Occup Med Environ Health.
2000;13(2):155-64.

X b

HESYMNC 1,2,3-TMB(CAS 526-73-8)B4&LU 1,2,4-TMB(CAS 95-65-6) %%
N¥NO0. 25. 100, 250 ppm DEET 6 BRE/H. 5 B/E. 3 BEWAKE (&
) Uz, 2(IERDIERATRICEE(EHSNT . RESWIREIEBEENRN O,
1,2,3-TMB (dXZEE¥ T(3. 100. 250 ppm TO—Y0v RAERTOITENZZEN, 250
ppm TEBBEMHOE TN, BECRHSNE. 1,2,4-TMB ([FEEETE., 250
ppm TO-40v RERERTOITENRZEN. 100, 250 ppm TERBRZHENETH. B
B(ERHAN 1)

SwNC 1,2,3-TMB® 0. 123, 492, 1,230 mg/m3 (0. 25. 100. 250 ppm)
%1 H 685,85 H. 37BIRIEELECA., METIE 25 ppm $&LU 100ppm (£
CEEICTHRIATRIMERDIEBINNESNIH 250ppm (IKEEFTIEERZ(LERESNR
Holz. HET(E 250 ppm (F<EEEF THR IR MERDIE NN UTRIMERER DI A HERHSN
Jzo BOUEEEEEICNET OB, A MUY MEDK T (EZRESNBHR 2).

IvNC 1,2,4-TMB (CAS 95-65-6) #0. 123.492. 1,230 mg/m3 (0.
25.100. 250 ppm)DIEET 6 BFfE/H. 5 BH/i8. 3 BEWAFKE ER) LU
Jzo IRIBRDIFADEE 250 ppm THENH . AT OE> = AY MUY MEB(C(FF2E8
Hhvore. SEERFEOEHEN D 100, 250 ppm TiRHSNTE, BEEHETIEELAIL
(CARFFUIABRRN /007 —SEOEIINRAN. TREBADFELL TS 3).

BUEEED, EERDFERN SRS ((THFESLIVERRZHOET) &
JUTRMRR OB EZERFRSZEZ LUz NOAEL % 25ppm LHIRTL ., AEERZREESE
ZEUCN\REEEEAELLT 10 ppm Z1ER T3,

EDi5

TODIEH

OLE1-XEEICEI 3+ —mXOERICEMRN, BURHNEZREZEZCSVTRIECERD, BSHES0RF(ELTENOXBEREN L ETHD
=2
OLE1-XRRICHEIT B+ — X OEEES A IR RRZENR R0, SEIOI MRA> NEEICHRU GENOXIREN L E THBIH

Dzofts ( )

ZOAMBOIAX> b

NUXFILARAE> (TMB; CAS No.25551-13-7)(%. 1,2,3-TMB (CAS
No.526-73-8) .1,2,4- TMB (CAS N0.95-63-6) .1,3,5- TMB (CAS
No.108-67-8) DEEMTHD. BMHEACLZBHDOEFIIBE TRCEESYIEL TEE
AU TEVEHIETUT,
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wEEHA WHHAER)

{EFEE RNUXFILAIA S
CASEHS 25551-13-7
KSES HBELEEFATIRIRE 9 404
BEHES ZOQGETE 20}4fﬁf§
(CER185FE) CERR265ERE)
SMs% (BO) X534+ X545t
s (BR) DEETERL DETERN
S (RA @ H2R) PaEPOE N parSPOE I
SMSH (RA : &) DETERV DEATERV
S (RA : HEE. SZK) DEETERL DETERN
REREME/ RIBiE X532 X532
GHS43% BRICX I 2 ERE BG4/ BRRIEI4 X732B X532B
IR R kA 14 DEETERL DETERN
BRI RRMEE DEETERL DETERN
LIEHRRRZE RIR DEETERL DETERN
RO DETERV DEATERV
G DEETERL DETERN
e . ’ _ X933 ([UERIEE. |RD3 (KUERIBIE.
= %E\ == j%fﬁ
WESNERSE (HEIRE) FREMERD) FREMERD)
o = =i X532 (& R | X9l (PHREERER,
FIEARH == TRE .
RERIESESIE (RERE) 2. MR, PR PEIRES)
RANVEE! X531 X551
TLV-TWA |10 ppm (49 mg/m~) (2021)
& ACGII—_I TLV-STEL |-
- EEE SFEBE 25 ppm (120 mg/m°) (1984)
e %S BAHERE|-
Hi2E (SRR ~ oEC MAK 20 ppm (100 mg/m°) (1998)
Ty =F i Peak lim _[T(2) (2001)
TWA -
N @ OSHA STEL -
(O~DFEE) » oS TWA 25 ppm (125 mg/m>)
STEL -
- - - 3
® UK WEL TWA Trimethylbenzenes, all isomers or mixtures 25 ppm (125 mg/m?)
STEL -
TWA -
EU IOEL
9 STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(Q FEEBEFM 64 (5) 253-285 (2022) FBREZOEIE (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
E%Eﬁ %"(DJ_IX The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
AN
%(;%L\RL\E’J @ OSHA Occupational Chemical Database
#&E@%"G)l/tj_— https://www.osha.gov/chemicaldata/569
;zmko)uz t\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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1) 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):612-617.

2) 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):509-525.

ANED
Ba

X b

F344 b (S 10 L) HLU NZW o9+ (lfEESR 7 IT) (2
OEL>J)I-ILAFIVI-F) (DPGME) % 0. 15, 50 F/z(+ 200 ppm
OEET 6 Bfl/H. 5 B/8. 13 BBIRALELEN, 200ppm THHE
BREZZ(LTRH NTLRNL)

Syb (S 20 ) | BILEYS (MR 8 L) Ut (MR 2
) YL (MR 1 L) (WINBREEABE) (C DPGME %#£J 300
ppm DEE T, 7 B5HE/H. 5 BH/E., 6~8 »BRERAFEUFER. v
NCIIRREMERNICEER 30 DI2E. (I ERBREBRASN Tz, Tl
BILEY D, HEDD TS LU THARCEEOBMFNZE({L (HIRED
FERMEBLURNDZER) ZRHTVD, CNSEIYIERBRTORE=E
300~400 ppm (FEMIEARNIRTHRENS, ADOAANLLMHZ SN D=
EToHnE. ERESHNKEREBONZELTVS2) .

BLE&D., BEERDFEENS NOAEL Z 200 ppm EHIBTL . SRR
BEZEZEBULN\BEEEREEME 50 ppm Z2IERIT 2. #d. £
300ppm D(ELEICEDTYMC—BHEOREMERN RSN, 50ppm @
BRI REEEEDRTEICLDM IS TEREHIMUE,

BDiZE | TDEH

OLE1—XERRECHIBF — X DERIGEFRN, BURNZRRZEICH
WTKIRICERD, ESMEFOR (CBRUTEMDOXEGREN LR
THIs

OLE1—XEARCHITDF —am X DEEES A - R ERFEZENR D,
SEIOI> N> NEEICERU CEIMOXERFRAENNE T DI

Oz
( )

ZOAMBOIAX> b
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wEEHA WHHAER)

{EFEE >70EL>)V=)IAFIVI-TIL
CASEHS 34590-94-8
BSE=S BERSHEETHRERS 9 601
BEHES ZOQGETE ZO}OfEf??
(TH18ER) (ER224ER)
ST O X534+ X545t
s (BR) X534+ X5t
ST (RA : AR) PaEPOE N parSPOE I
SMSH (RA : &) DEETERL DETERN
S (RA : HEE. SZK) DEETERL DETERN
REREME/ RIBiE X534+ X5t
GHSH% BRICH o 2EERIBEY/ BRARIE X432B X432B
IR ER R 1 DEETERL DETERN
BRI RRMEE DFETERL X545t
LIER SRR DEETERL DETERN
RO DEETERL DETERN
ET-E=c DEETERL DETERN
e . ’ _ X933 ([ERIEE. | X933 (FREMEA. &
= %E\ == j%fﬁ
NS (HERE) FEAER) )
BHERNEREE (RIERE) X534+ X545+
BANVEEHE DEETERL DEATERV
TLV-TWA [50 ppm (303 mg/m?) (2021)
o AL TLV-STEL |-
o EEE  FERE |
s EFE  BAHETRE|-
B SE (SRR IR MAK 50 ppm (310 mg/m’) (1986)
® DFG
{BEOBHE Peak lim | I (1) (2000)
3
@ OSHA ;v'\:z/?_ _100 ppm (600 mg/m~)
~ =
(@~QEFEE) 5 nosn  TWA 100 ppm (600 mg/m’)
STEL 150 ppm (900 mg/m?)
TWA 50 ppm (308 mg/m°)
K WEL
9 v STEL -
TWA 50 ppm (308 mg/m°)
EU IOEL
@ v Io STEL -
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
2 FEEBEFMEE 64 (5) 253-285 (2022) FFEEZOENIES (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
E%Eﬁ %"@uy The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
AN
i(k‘ﬁﬁuhi’\ﬂ’] @ OSHA Occupational Chemical Database
#&Eﬁ%d)l/tj_— https://www.osha.gov/chemicaldata/569
;zmko)uz t\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

(@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work

https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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NERTEEE%EME 0.05 (RXELT) (BEAI: mg/m?)
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RED

1) Funahashi N, Iwasaki I, Ide G. Effects of bis (tri-n-butyltin) oxide on
endocrine and lymphoid organs of male rats. Acta Pathol Jpn. 1980
Nov;30(6):955-966.

2) Bouldin TW, Goines ND, Bagnell RC, Krigman MR. Pathogenesis of
trimethyltin neuronal toxicity. Ultrastructural and cytochemical observations.
Am J Pathol. 1981 Sep;104(3):237-249.

3) Boyer 1J. Toxicity of dibutyltin, tributyltin and other organotin compounds to
humans and to experimental animals. Toxicology. 1989 May 15;55(3):253-
298.

4) Wester PW, Krajnc EI, van Leeuwen FX, Loeber JG, van der Heijden CA,
Vaessen HA, Helleman PW. Chronic toxicity and carcinogenicity of bis(tri-n-
butyltin)oxide (TBTO) in the rat. Food Chem Toxicol. 1990 Mar;28(3):179-
196.

Bae

XK

Tiff SD Sy R&EE 10 ITICMITFILZAZXAFS R(TBTO)3,6,12mg/kg bw/B% 13~26 &R
BHIROSUIFER. 3mg/kg bw/BHU EOBFTHRIROEZR THLU T EADEZIENM
ZRSHIZ. FTERAKRFGHIE -REPRIET 13 BBICERZ(LEBPNRIETENHRIN. 26 B
BTIEFRTEHROXIBDNIEEICZERELEZL)

¥4 % Long-Evans ISy~ (ICERBE) (CEFEEN)TFILAX 10mg/kg bw/BH%E4E% 3
~30 BIC#HIR OIS URESR T, EBInl e iR FNEE RSN 2)3).

Wistar v Nt#ES 60 ILCNJTFILAZAFS R 0,0.5,5,50mg/kg bw/B% 106 BRELE
IR S UIHERT. M CTEARUEIBHEOER. HICEIFIRIRIRIEOREEINH5N
e, cNSOREBEOFEE T RIAEZ (5mg/kg bw/H) TEERRINT BEBEINIFILAX
A RICLZFEEXRIBIMOBEEZZRBIHELTLS 4),

Bl EDEDPERERDIER LD NITFILZZLEYD LOAEL Z 3mg TBTO/kg bw/BHEHIETL.
IRANDZEHEB S UG ZBUILRER®E 0.05 mg Sn/m’ #/\BREEREE(E
EUTIRET S,

E0% | 2 i

op

OLE1-XBEICHII B F—mXOERCEHRN. BURRRSZECHVTAIRICERD, H#
SHEFORF (TRUCENMOXERAEN R ETH DD

OLE1-XBBICH I 2+ —mXDEES FUA R RERZENRRD, SEIOIYRRI> b
SIEICERU CEMOX R EN W E THhDID

Ozofs ( )

ZOMDOIX> b~

FERFRIIEDFHEICE T RMAFECL AR (TRELORENRATHDENS. FahFR
EJ‘ BEBEFEELRV, BB AFLESE - RESHORBIDDIENS. SEEHA(CHE
ARSI NN E TH D,

B ORI T 2BEEET NI EDEERUVCOIRICLDE N ERD

(Snoeij NJ, Penninks AH, Seinen W. Biological activity of organotin compounds-
an overview. Environ Res. 1987 Dec;44(2):335-353.) tOFEHNS. 5571 5 FE-EXT
SMEICOVWTEITFIV- ZTFIV-. NITFIL-. MIIZI-. TRSTFIL-EUTEHEUT. 8.
AMEICDOVTRFZOBICNNDIEFREZEUS TERNO, NI FILZAZILENDI520EE
N ERBEVEHIBUR NI FILZZAFS RO ke B ICREEEBRARET U,
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wEEHA WHHAER)

LFEE NI FINAX =290 A HIRES 5 — NRUCORBRIEEMDIREY) (NIFIVAX=FT57F—h)
CAS&S 85409-17-2
BB HEELEEEATDRIEE 322
- 20065FE
el (TH18EE)
=2HEE (FO) X433
2EEE (B DETERL)
=S (RA @ HR) DEIRI
ST (RA : &ZR) DFETERL
S (RA : . XN X532
RBEE/ RIRE DFETERL
GHS##A BRICXI S S EBRIRMEIE,/ BRI SYFETERL
IR ER R 1 DFETERL
BRI DETERL)
LIER SRR DFETERL
FEh A DFETERL
ET-E=c DFETERL
HEENERSTE (EERE) X531 (0FI%2s)
HEENERSTE (RERE) DFETERL
BRANVEEHE DFETER
@ ACGIH TLV-TWA T?n, organ?c compounds 0.1 mg/m3 as Sn (1996)
TLV-STEL |Tin, organic compounds 0.2 mg/m3 as Sn (1996)
o EEE  pERE |
. ¥R BAHDRE|-
WERECERIRT? [ S mAk 0.004 ppm (0.02 mg/m3) as Sn (2007)
(EDZSFE Peak lim [ 1(1) (2007)
@ OSHA ;_\F\Ili Tln, organic compounds 0.1 mg/m3 as Sn
(@N®(i§%) TWA Tin, organic compounds 0.1 mg/m3 as Sn
® NIOSH
STEL -
TWA -
© UK WEL STEL Tin compounds, organic, except Cyhexatin (ISO), (as Sn) 0.1 ppm
TWA -
©) EU IOEL STEL —
® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure Indices (2022)
ACGIH TLV® and BEIs® with 9th edition documentation (2021)
(@ FEEBLEFMES 64 (5) 253-285 (2022) FEREZOEE (20226F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl|_2022_eng.pdf
Jﬁ?ﬁ%éﬁj{%d}ﬂ& The MAK-Collection for Occupational Health and Safety
VRN | e
ﬁ%ﬁa%@[/tl— https://www.osha.gov/chemicaldata/569
Krﬁkmux |\ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

https://www.cdc.gov/niosh/npg/npgd0006.html

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

@ EU COMMISSION DIRECTIVE 2000/39/EC, establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to
chemical agents at work
https://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-occupational-exposure-limit-values
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