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1)Placke ME, Griffis L, Bird M, Bus J, Persing RL, Cox LA Jr. Chronic
inhalation oncogenicity study of isoprene in B6C3F1 mice.
Toxicology. 1996;113(1-3):253-62.

2) Melnick R. NTP technical report on the toxicity studies of
Isoprene (CAS No. 78-79-5) Administered by Inhalation to
F344/N Rats and B6C3F1 Mice. Toxic Rep Ser. 1995;31:1-G5.

3) Csanady GA, Filser JG. Toxicokinetics of inhaled and
endogenous isoprene in mice, rats, and humans. Chem Biol
Interact. 2001;135-136:679-85.
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1. (BB VI
2. |CASES /8-79-5
A = BLES 5
3. |BmES T 2-20
- 20066 20094
(185 E) (ER214EE)
=MEl (B0O) X535 X5t
SESH (BR) DRETERL DFTERL
=HEYT (RA : HR) EEROEOY S ESPOE N
=S (RA  &R) X534 X5t
SESH (RA @ #EE. ZXN) DRETERL PDFTERN
KEEEM/ RIEE X533 X5t
ARICH I 2ERERIESE
s 5328 5328
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4. |GHS73A DFOR BRI HEFTERL SETERL
R ERAFIE DIETER DFATER
4B RIR X532 X532
FEHAME X532 X532
4heEt FATERV FTER

. = |X53 (REMER. [UBRIB (X523 (RREME
E = E 3 =l=p= %Eﬁ
WERNISSIE (MRRE) |, )
o |E1 (FIRss. mER) | (RO GEER
= == g S 3 I:IE,. A %aﬁ o Ja
WERNRSBSIE (RERE) | o o pos) | Lo
RAAVEEN DEETERL DETERL
©® AcGlH JEVTWA RERBL
TLV-STEL |-
@ BAEE IFaRE 3 ppm (8.4 mg/m?) (2017)
BEYS BATTORE|-
o - MAK 3 ppm (8.4 mg/m?3) (2008)
B2 (' EIR R Peak lim |1 (8)(2008)
EI—L'—HT\
5. {EDB#E @  OSHA ngAL LR
( Z%5) © nosn WA SERL
STEL -
EI—L'—HT\
® UK WEL TWA SERL
STEL
EI—L'—HT\
@ EU IOEL TWA SERL
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 EEFEBIETFHES 64 (5) 253-285 (2022) FEREENEIS (2022FEF)
(3 List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/Iss2/Doc002/mbwl_2022_en
= a7 g'pdf
JFZERYEDUR The MAK-Collection for Occupational Health and Safety
- _ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6 ﬁ(hﬁﬁ L\TL/LA\H,\J @ OSHA Occupational Chemical Database
- *%Fﬁ%@l/tl_ https://www.osha.gov/chemicaldata/569
) ) (& CDC - NIOSH Pocket Guide to Chemical Hazards:
3@57(@')7\ |\ 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. {EZEYEL 2-ZhOMLI>
2. |CASES 88-72-2
BULES
3. |BnES
ImES B rEREEES 3-437
I——— 20064 20114 20204
- (PrL184EE) (FR23EE) | (HH2EE)
SESE (0O) X34 X524 X34
2HSH (BR) X4t X4+ XD ELRN
SESE (RA : ) WAEPOE S S DEMRS | ROEZELRV
SHESY (RA &R DETERN PEATEIR DETERN
SHESY (RA : ME. ZXN) DETERV DEATEIR DETERN
REREE/ Rt X4t X539t XD ELRN
HR(Cxe ERias] .
Pt =459t RN | RHCEELEY
* /
4. |GHS7%A IR BRI DETEOL | HETERL | HMTEBL
RS RS DETERV DEATEIR DETERN
LIEIHRRERIRE X4t DEETERL X532
FEHAME X4t X431B X51B
HIES S X532 DEETERL DETERV
= . =y X721 () X5 - X1 (IR
FEENESESE (HORE X 7
SEERNIESESE (ERREEE) 3 (FREMER) X552 (&) =)
emem |X1 (MR) X3 (XH2 (FHE. M| X532 (FFiE.
BEENESRSE (RIERE - o
= R P ) MRR)
RANVEEHE DFETERN DETERL DEETERN
X 3
© acgiH JEV-TWA 12 ppm (11 mg/m?) (1982)
TLV-STEL |-
® HAEZ IFBEE BRERL
BEFE BATSEE
Erln—‘-r\
o ® Drg MAK_ RERL
e (I EEPRFYE eEiclim | _
(O~DEE=E) 5 nosy VA 2 ppm (11 mg/m?)
STEL -
Erln—‘-r\
® UK WEL TWA S TERL
STEL
Erln—‘-r\
@ EU IOEL TWA S IERL
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) FEEFBAEFHMES 64 (5) 253-285 (2022) FEREZDEE (20226EF)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.p
AN A df
}E%uﬁﬂ %O)”y The MAK-Collection for Occupational Health and Safety
6 = b =S AV RN D) https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
0 o 0 @ OSHA Occupational Chemical Database
%%%O)Dtl— https://www.osha.gov/chemicaldata/569
Krﬁﬁo)l)l 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

(7EU 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




F)RARAE R SR ST

HRREZFMEE 2022/12/28

E&

CAS&ES | 94-75-7

2,4->90071/)%> B

FHHREOERS

Gz - =

AED

BE

R
fBiRE

R NNE S : 2 (A7 : mg/m3 )

FEIRE R (<R PRFYE (BEAL . )

RHLGH
o

1) Munro IC, Carlo GL, Orr JC, et al. A comprehensive, integrated review and
evaluation of the scientific evidence relating to the safety of the herbicide
2,4- D.IntJ Tox 1992;11(5):559-664.

2) Charles JM, Bond DM, Jeffries TK, et al.: Chronic dietary
toxicity/oncogenicity studies on 2,4 dichlorophenoxy acetic acid in rodents.
Fundam Appl Toxicol 1996;33(2):166-72.

3) Anonymous. Queries and minor notes. JAMA 1956;162:1269.

4) Rodwell, D.E. (1985) A dietary two-generation reproduction study in
Fischer 344 rats with dichlorophenoxy acetic acid. Unpublished report No.
WIL-81137 from WIL Research Laboratories, Inc., OH, USA. Submitted to
WHO by Industry Task Force II on 2,4-D Research Data, Indianapolis,
Indiana, USA. Cited in IPCS INCHEM 914. 2,4-DICHLOROPHENOXYACETIC
ACID (2,4-D)

X b

BY0IEESERERTE. FoYh (2,4-D @ 0. 1. 5. 15, 45 mg/kg/H) D2
IR OIEEER T (LMES mg/kg/H. 15 mg/kg/BT. BienESENNE B
FRABEMRIROZ 4 2ER61Z1,2),

ENCHITDIERFZEL. B EARIFICIREE ISP, B85, BEMBLIUMAED
A BEOTIIZUREESRDIES).

Bl E&ED., EIEERODFERNSNOAELZ 1mg/kg/BEHIRTL, RERBRIEEEEL
TEEEEE (RFENEFIIE) 2 mg/m3%ziRET 3.

B&. Fischerswh (It 30 IL/8%)ZFHAVEEE (2,4-D : 0. 5. 20. 80mg/kg
/BENI&RS(CED 2R EESEEKER T, FRENWITIE20 mg/kg/BA EOBEPRUFIHTE
REMREERAEZ Y. 80mg/kg/BEFDRENWIIE THAEIENNHEIZEN., BENDL
20 mg/kg/BE EOEEF1bIHEE R TIRAENRHSN. 80 mg/kg/HEFTIEERE
0. EFE BRI £EFHET . AEEIHIF 2RI ENSNOAEL=5
mg/kg/BEEZBNZN. 2RI IEEEEEICDORELNHRVEE THITENS.
EEREEEM T OIETONIIEIES 2 CENTIEEE Z BN .
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wEEHI (#H
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=== EA 2,4-3)00701)% B
CASEE 94-75-7
BULES
KBoEs
i (CBrEREEES 3-927
HEHEE 20065E 20165E
(ERR18FE) | (Frk28FE)
SESE (B0O) X534 X534
SEEE (BR) X5 X4
SEEE (RA : HRA) Sk PO SN TR
SEEE (RA : &R) DEETER PRI
SIS (RA : . XN X534 DEETERL
KIERBE/ RIEE X553 X4
BR(CH T2 ERERMIEE
X X
/BRI =528 327
N IR BR R 14 DETER DEETERL
4. |GHS7I3 R =59 =59t
AR AR X534t DEETERL
FEHAE X4+ X532
4hEsH X552 X532
X531 (15
HEENFERSE (BORE) |H%EcsLn ) X523 (&
BER)
X1 (R,
NEENFSRSE (RERE) |XH2 () MRR. i, &
()
RANVEEN FETERL FETERL
TLV-TWA 10 mg/m? (Inhalable particulate matter) (2013)
@) ACGIH
TLV-STEL -
5 BAERE HFSEE 2 mg/m?>(2019)
BEFR  mAHERE|-
MAK 2 mg/m?1 (2012
© bFe k| I (2??20122 :
1 v == Peak lim
B2 (S ERPR R — e
mg/m
5. |06 @  OSHA e J
PN -
~v
(@~QEZ3) TWA 10 mg/m°
® NIOSH
STEL -
TWA RIERU
® UK WEL
STEL -
TWA RIERU
@ EUIOEL
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) FEEBEFHMES 64 (5) 253-285 (2022) (FBREZEDENS (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/m
e bwl_2022_eng.pdf The MAK-Collection for Occupational Health and Safety
= farax
}?%ﬁﬁﬁy#®”y https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
%(:Fﬁ MF{L}E"J @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569
«
6. %Fﬂ%@l/tl (® CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/npgd0006.html
ESIS -
T UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
BZﬁeikO) JZ |\ 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/legislat@n/directives/directive—2000—39—ec—indicative—occupational—
exposure-limit-values
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1) Weisburger, E.K.; Russleld, A.B.; Homburger, F.; et al:
Testing of Twenty Aromatic Amines or Derivatives for Long-
term Toxicity or Carcinogenicity. J.Environ. Pathol. Toxicol.
2:325-356(1978)
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wESHR FIHRE)

{EFMES 0-JIZL2I7IY
CAS&HS 95-54-5
P BULES 56
BHES LRSS 3-185
EEHES 20065E 20095 E 20195 % 20215E
- (ERk184EE) (PRR1EE) (DITEE) (SHI3EE)
SMEEE (B0O) X534 X554 X554 X554
SMHEE (BR) FATERL X549t X545t X534+
=EE (RA @A) DI &R PaESPUE ) DI &R PaESPUE )N
BT (RA : &R HTERV SEETERL HTERV SEETERL
s (RA : 1 ZXHN) X532 DFTERV HTERV DFTERV
RSB/ RIEE X593 X534t X534t X534+
BR(CXT I D EERIBEE,/ BRRIBNE X532A X532A X532A X532A
GHS%4&E IR ERREFIE FETERL DFTERN FETERL DFTERN
SR X531 X551 X531 X551
e A RIR Y X552 X552 X552 X552
FEhAME X552 X552 X552 X4531B
AIES X545t DEATERV FATERL DEATERV
S ) P (B (ER) | | Es1 (R BB R |
SEENESESE (HORE) = = ﬁﬁl’;ﬁ H?I 732 (MFIRER. MF 32 (PIRMRER) | | 22 (PIREER) |
Hﬁ-ﬁ) R : x) X573 (R[ERIEME) |RH3 (KuERIEE)
= o e X532 (MEIREs. (O . X532 (SkE BlE, |X92 (S, B,
E3: = TR ;
HEENESESE (RIERE) . =) X532 (fg) BB () BB MRS
BANVEEME DFATERL DFETERL DFATERL DFETERL
TLV-TWA 0.1 mg/m’ (1996)
@ AEEIT] TLV-STEL |-
o OAEwEEys SroRE 0.1 mg/m>(1999) . RIERMEIEYIESE3EE (2012)
|1 BATTERE
HEZE(S<EERR 5 - MAK BRERL
BOBEHE Peak lim |-
TWA ERTERL
@ OSHA STEL -
(O~QFE%E) 5 \osH | TWA RERL
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)
Q@ FEZEBEFMET 64 (5) 253-285 (2022) HFEREZFOBSE (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
e =y The MAK-Collection for Occupational Health and Safety
E%uﬁﬂ %(D”y https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
%(c—_ﬁﬁ b\t'__/h\ﬂ"] @ OSHA Occupational Chemical Database
#&%Bﬁ%@l/tl— https://www.osha.gov/chemicaldata/569
® CDC - NIOSH Pocket Guide to Chemical Hazards:
SCERDYR

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) Hine, CH, Ungar H, Anderson HH, et al.: Toxicological
Studies on pTertiary-butyltoluene. AMA Arch. Ind. Hyg.
Occup. Med. 9:227-244 (1954).
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th12% (BH10%. i248) ZURELT NG -F=v)-TFI
NLI>ASppmh5160ppmDEBEICT A AICSDEAE U IRERER
TlE. 20ppmEL LT, HER. EEKZZ2SH. LOAELIZ10ppm THDEL
TW31) o FNT-A—2vYU-TFILNVIDADRENGHIIEEE 33
ZOLE1-T&, BEBFO/EEIRIEN10ppmIUA TADIEBOMRE (3F
BRFC(E136ppm350ppmBEAI) T. 8%ICHLK T, 2%&(CE. 7
Z(CAMmEKRL . 135 (CFEEEKIEZS . 544 (R [E]RF R (/) iR
DaJRE™). 2 (CEBZRSD. BRI REENE 1) o o vk
FEF10MT(C, N5 -4—>vU-TFILMLI> 25-30, 50-60ppm.
1,2,5,7h/day. 5day/week. 26:ERIDIN ABRFEEERTIL. 50ppm®D
2h/dayd EDEFT. AR/ 0OEY . FRINER. BIMEROIRFDZRDHIEL)
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Bz, 25ppmEFT(IL LD R (IR NI, BELEEDGIRIL
(mineralization) MV H#>Y hT1000ppmEL L. tESY R T300ppmEL £
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wEEEN FHERER)

1. Ub=2YEL N5-5—SoU-TFILMI>
2. |CASEH=S 98-51-1
BULES
3. |RES
BRES CBrEREEES 3-15
SMEE (B0O) X534
SMEE (BR) X4+
2MEE (RA @ HR) Sk PO SN
2MEE (RA  &ZR) X552
SIS (RA : . XN X534
KIERBE/ RIEE FEATERL
BR(CH T2 ERERMIEE
BRI =92A°28
. DFIRESRMENE DETERL
4. |GHS73R R ARTERL
AR AR PEATER
FEHAE FEATERL
4hEsH X51B
X533 (KuEH!
HEENIERSE (RERE) k. FREME
)
X531 (FRER.
semmm | IR AFAEL. O
BEENESESE (RIERE)
B RERR 1) za2 o8
)
RANVEEH DEETERL
TLV-TWA |1 ppm (6.1 mg/m?) (1993
©®  ACGIH ppm ( g/m°) ( )
TLV-STEL |-
® AAEx ISEE HRERL
BEFR  BAHORE|-
8 DFG MAK RERL
b o Peak lim -
Bk (< PR R — Ty ey
m mg/m
5. | 0B @  OSHA PP J
D~QIBE L
( =>%) N — TWA 10 ppm (60 mg/m?)
STEL 20 ppm (120 mg/m?)
TWA RERL
® UK WEL
STEL -
TWA RERL
@ EUIOEL
STEL -
@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological
Exposure Indices (2022) ACGIH TI V® and BFIS® with 9th edition documentation (2021)
Q) FEEBEFHMES 64 (5) 253-285 (2022) (FBREZNDENIS (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/m
oAt e bwl_2022_eng.pdf The MAK-Collection for Occupational Health and Safety
[RE S EFDUY https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
%(:}Eﬁ Ut{L}E"J @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569
6. %Fﬂ%@l/tl (® CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/npgd0006.html
SIS -
BZE'&TXODUZ |\ 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/legisla?’_@/directives/directive-2000-39-ec-indicative-occupational-
exposure-limit-values
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&2

CAS&S 98-82-8

FHHREOERS

DAY
G- =

B
fBiRE

RFfEIIEE S :10 (B : ppm)

RAFEERE - GRS EERFME ; (B )

R
o

1) NTP. Toxicology and carcinogenesis studies of cumene (CAS No. 98-
82-8) in F344/N rats andB6C3F1 mice (inhalation studies). NTP Technical
Report Series No. 542, US Department of Health and Human Services.
National Institutes of Health. Bethesda; 2009.

AED

55

X b

tEHEF344 /Ny hSLUB6C3F1YIA 1 B£100L(C, IX>%0. 62.5,
125, 250. 500. 1,000 ppm14EREIRA(FEEERT(E. FE=DIE
MHEESY R T250 ppmB L. tESYRT1000 ppm. XD T500
ppmMIL_ETERHSN. NOAELIZ125 ppmTHd 1) . IV LUN
A 1B$50[L(C, IA>7%0. 250, 500. 1,000 ppm (MEXIRADAH125,
250, 500 ppm)105:EMIR A (FEERERT (L. M#HESY R DERET, 250
ppmEL_ETIR ERZIEAZRR. TR _ERZDiEAZRY (HEDF) | IFIR_ER7AR
fE. XD Z250 ppmBL EIEY™DZ125 ppmBl £ T, ifiE,/ K E 2R
JE-HAMMENULRE L)  EEEMHCOVTIE. SYhn vitro T, fERE
NEIEE (312, 1250 mg/kg)1%5 T/IVGRERIZ . NUATIZMET
Hofel) .

PLEELD., EEERTORF. 2%, FilCxTT282ZDLOAELZ125ppm
EHIRRL . MERGREEZZEBUCEERESEE (BFRINNEFY) 10
ppMZiIEERI D,

20 TOIEH

AN
2=

OLE1—-X#EEICHIFBF—5m X DOERICEMRND . RIUZMEREZZCHVTK
MRICERD, ESMEF O (CFRUTCEIMNOXEAENNETH D

OLE1—-X#EEICHIFBRF—5mXDEES FA - ZNEREZENERD, SO
DI RRA Y REECPRL GEIMNDOXFRABN N E THDIH

CJZ0At

( )

ZOAMDIX> -

BEFFHEDOIRATFHMEE TREGSIEEMHIBFTERONIELTED, 51
B BIROUNENHE TH D,
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BUFE

IRESHRI (WHERE)

{EFEMEE IA>
CASES 98-82-8
= BUES 126

BSES p— =

(LT EEREIEES 3-22
E=HIEE 20065FE 20115E 20215FE
T (ERk18EE) | (FR23FE) | (HHI3EE)

2EsE (BO) X555 XDt XD ez UiV

SMsT (BR) X4+ X534t XDCEZELRN

=2HSEE (RA : HR) RESPSETIN DEMTRS | ROCEHEUEN

SMs (RA &R FATERV X593 X594

2HsEE (RA @ ., ZXK) XDt XDt XD (cez= UiV

KRIEEEM,/ RlBi4E X593 X4+ XDCZELRN

BR(CIDEEMES ! /BRRIENE X532B X5n2B X532B

DFOREERRAF I DFETERN DETERN DETERN

GHS %8 BB RAEIE X4+ X534t XDCHELRL

AIEHHRE S RIR XDt X4 XD (CEZH U

FHAME X4+ X552 X51B

4Bt DFETERN DETERN DETERN

X1 (PR (X991 (PR X1 (R
- e R 2 (R (xR B . |R) L RX93 (R
BEENEESE (HORE) %Z}H@ $;151) ;Z;;IJB X433 (FREME FoEr . SUEH
oy T | mmg) (1)
X X
wEmmnEst uen®) | *L T gparaan [ma2 emme
(S =2 o
RAAVEEH X1 X1 X531
K 3
©  ACGIH TLV-TWA 5 ppm (25 mg/m~) (2020)
TLV-STEL -
BAEE HFSEE 10 ppm(50 mg/m>)(5Z)(2019)
BEFR BKIERE|-
MAK 10 ppm (50 mg/m?) (2012)
© DFG Peak lim I (4)(2002)
i ZE(FKERFED -
i @ OSHA TWA 50 ppm (245 mg/m~)
STEL -
(O~QDFE%E)
® NIOSH WA >0 ppm
STEL -
® UKWEL WA -
STEL
3
@ EUIOEL TWA 10 ppm (50 mg/m )3(2019)
STEL 50 ppm (250 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)

Q) FEEEBLFHMET 64 (5) 253-285 (2022) FEREZ0ENIE (20226F)

(® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_e
ng.pdf

JREHSIEDOUNEE(C The MAK-Collection for Occupational Health and Safety
=/, \ ik #4 . https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6' FHMKL\E’N’%B@:T?OD @ OSHA Occupational Chemical Database  https://www.osha.gov/chemicaldata/569
I/tl_ymko)UZt\ (5 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

(7EU 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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HPRIREZFFEE 2022/12/27

B2

PIVI7-AFIVAFL> CAS&S 98-83-9

FHHREOERS

x> =

B
fBiRE

RFfEINIEE S :10  (Bi : ppm)

mAFEEERE - FE R FERFE ; (B )

=

RHLH

1) National Toxicology Program (NTP): NTP Technical
Report on the Toxicology and Carcinogenesis Studies of
alpha-methylstyrene (CAS No 98-83-9) in F344/N Rats
and B6C3F1 Mice. NTP TR 543, Publication # 08-4474.
NTP, National Institutes of Health, Public Health Service,
US Dept Health and Human Services (2007).

2) Wolf MA; Rowe VK; McCollister DD; et al.: Toxicological
studies of certain alkylated benzenes and benzene.
AMA Arch Ind Health 14:387-398 (1956).

AED

Ba

X

>k

HEREF344/NSy h&E$500L(C, 7ILI7-AFILAFL > 0, 100, 300,
1000ppm. 6h/day. 5day/w. 105AM O AREREE T, B
FEDAKAIE(mineralization) MM HESY R T1000ppmI L. HESYRT
300ppmEL ETHERICZRHSN. NOAELIZ100ppmTHD 1) . FH
AICDWT, EESYRT1000ppm Tl BIRAEDIRIE+HZOBER £
Sz, MHEYDIAZEE500L(C, ZILI7-AFILAFL> 0, 100,
300, 600ppm. 6h/day. 5day/w. 105EE DR ABREEER TS,
XX T600ppm TATHAREIE L IFEEER IR EE DIENNZ FRHIN, Y
DATHEREF 2SO TCORE CHHRORE+HZOBERR LT 252
z1) .

HEEESY P LUNRIRAZBEL0MTIC, ZILT7-AFILAFL> 0, 75, 150,
300, 600, 1000 ppm. 6h/day. 5day/w. 14BN A IREEER
T, ESYRT600ppmEL ETIRFENAGH R ZZ228I. HhEEsE(C
DUV, Sy T600ppmIU ETHEIBRAEINERIGERLUZ L)

ENCHIFBIRERERTIE, 200ppm U ETIRB LV KBS VFIES
MEFRECUZ2) .

BLENS, ENYPEERTONOAELZ100ppmEHIRTL . AEERZRENE%E
ZRUCEEESEE (FRIMNEF) 10 ppmZziRET 3.

20 TOIEH

AN
2=

OLE1—ERREICHI D+ — s DERIGEFRN . RIURHRRRZECHNT
KIR(CERD., ESEEFOIRET (CRUCENMOXBEREN U E THDHITEH

OLE1—XEARICHITDF—m X DELEES A - IRREREENRRD, 5
BIOI> RRA > METECERU CEMOXEAEN N E TH IS

CZ0Ah

( )

ZOABOIA -
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B

HRESHRN WHERER)

FYNE FINITP-AFINAFL>
1. [{tZFE
2. |CASE=S 98-83-9
BULES 48
3. | BRES
BRES (LB rEREEES 3-5, 3-8
E=HIEE 20064E 20094 E 20154
- (ER18EE) (ERk21FE) (ERk27FE)
SMES% (BO) X535 X9t X9t
SMsl (BR) X534t X534t X534t
SMESY (RA @ HR) DRI DRI DRI
SMsl (RA : EZR) DETERV DETERV DETERV
S4B (KA : ., SAN) DERTER X9t X9t
RIERZEE/RIZiE X532 X532 X532
BR(CX I DEERIBE
jrindn X532 X328 X328
4. |GHSH%E IR 2R REAEE ﬁ%ﬁ?%@b\ ﬁ%ﬁ?%@b\ ﬁ%ﬁ?%@b\
IR DEETER DEETER DEETER
EIEHRREERIR Y X532 DETERV DETERV
FEHAME DEETER X532 X552
4hES X532 DETERV DETERV
X722 (FHER) . |X22 (#RER) . |[KH3 (BRI
BERNESRSE (HRRE) (X993 (fEky ([X93 (KEkym | HFEMER)
%) %)
X1 (PR X992 (8 X1 (FHE) X
BTEENRESSE (RERE) [R) En2 (B 72 (R B
Fiei. PR, PFIRER) )
MAAVEEH X1 X531 X551
TLV-TWA (10 48 %) (2010
® ACGIH ppm (48 mg/m’) ( )
TLV-STEL |-
BAEZE TERE HERL
BEFS  pAHDEE|-
MAK 50 250 %) (2004
© PFé Peak li I(;))p(?OEM) S :
. v o eak lim
HZE (X< EERFHYE —
5. |ORR @ OosHA STEL C 100 (480 mg/m?3)
ppm mg/m
~ =
(O~QEEE) TWA 50 ppm (240 mg/m°)
® NIOSH 3
STEL 100 ppm (485 mg/m~)
TWA 50 246 ?
® UK WEL ppm mg/m )3
STEL 100 ppm (491 mg/m°)
TWA 50 246 %) (2000
@ EUIOEL ppm (246 mg/m )3( )
STEL 100 ppm (492 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 EEB/ETFHMEE 64 (5) 253-285 (2022) FEREZDENIE (2022FE)
@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/Iss2/Doc002/mbwl_2022_
}ﬁ%gﬁ E=lIY, eng.pdf The MAK-Collection for Occupational Health and Safety
= - I\ https://onlinelibrary.wilev.com/doi/book/10.1002/3527600418
6 $(LFH L\RL\E"J @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569
' *%Ea%'@btl_ (® CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/npgd0006.html
S'(faﬁﬁCDUZ I\ UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits

httos://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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F)RARAE R SR ST

BRREFHRNMZE 1 2022/11/14

ME&

4-EZ)L-1->90~Ft> CAS&E= 100-40-3

FHREOES

G- =

AED

55

B
fBORE

SIS)IERDS) D ERIE CERL (B )

IRA(CEIRE - G HEICERAE (BEAi )

R
o

1) U.S. National Toxicology Program: Toxicology and
Carcinogenesis Studies of 4-Vinylcyclohexene[ CAS No.
100-40-3] in F344/N Rats and B6C3F1 Mice (Gavage
Studies). NTP TR 303. DHHS (NIH)Pub. No. 86-2559.
NTP, Research Triangle Park, NC (1986)

X b

NTPICLBTY R - YUANDFRR &% SR ERN TSN TLBH, FIEA
FTUNLZVREDIBANSEFAENTDEFEZIRNL) . BH. NTPICL
B (IERERTIIREDOEMIEEDFNINEE MO EYDIE
NESN TS,

Bl EDEED, BEMICHN DI R(IHINEEEEERILTE S HIEHL
(CEFDEFEZRNCENS, EEEEEIIERETERVIEHITS,

E=J0)

Ba

TOIEH

OLE1—XEREICHIT D+ —m X OERIGEMRN, EURHIERFZE(CENTK
IRICERRD, ESUEFORETICRU CEMOXEEREN N HE THDD

OLE1—XEAREICHITDF—mXDELEES T IA - IZRRRFZENERD, SE
DI RRA> RRTEICERU CENMDOX BN E THEH

Oz

( )

ZOAMRDIA> b

OELEZEMD1996F LUFICDOVTPubMed TARZRUIZEBEI T (&, YIAIPE
SR ONH - NHEEROEEF (LRI S XEADH T, TLV-TWAICR?
IR, BIEHEBHROINENVE THD.
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Bl

wEEHA WHHAER)

1. fEZEMER 4-EZ)-1->90~Ft>
CASE=S 100-40-3
P BES
3. |BES B rEmERES 3-2229
. 20065E
BEHIER )
| (FHLEFRE)
SMs% (BO) X535
s (BR) X5t
S (RA @ H2R) TEEXTERSS
SMSH (RA : &) DEATERV
S (RA : HEE. SZK) DEATERV
KREREMN/ R X532
BRICX I 2 ERERBE M/ BRRIE4 X551
"
4 |GHSTR RGP SHETERL
BRI RRMEE DEETERL
IR RIR DEATERV
RN X552
B2 X552
HEENERST (EERE) SDEETERL
= = = X531 (MExR) X
HEENERSE (RERE)
= g 32 (B
RANVEENE |TERV
TLV-TWA |0.1 ppm (0.44 mg/m?) (1996)
= Acel TLV-STEL |-
S oSBT BTGl N
@ BrEREeye DOBE _|RIEBU
: e RAHSEE |-
HiZE (I ERFYE MAK RERL
©) DFG .
%=k Peak lim |-
TWA HERL
. OSHA
g - STEL -
(O~QIFE%E) ® nosh | TWA RERL
STEL -
TWA BERL
UK WEL
= STEL -
TWA BERL
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)
2 FEEBEFMEE 64 (5) 253-285 (2022) HFBFEEZOENIES (20225E)
(@ 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 S A A The MAK-Collection for Occupational Health and Safety
)ﬁgﬁﬂﬁ %0)”2 https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
%(:}Eﬁ L\E/L}E"J% OSHA Occupational Chemical Database
@ p
6. F';EJ%(DI/I::L—SZ — https://www.osha.gov/chemicaldata/569
. CDC - NIOSH Pocket Guide to Chemical Hazards:
fa'eWDUX 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
@ 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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F)RARAE R SR ST

HFZREFEMEE 2022/12/28

&2

e-h7039%5 CASES 105-60-2

FHHREOERS

G2 =

AED

A

B
fBRE

SIEIEEEDE 5 (BEfZ:mg/m3 )

A IEIRE - R (F<EEPRFE (B )

RHLH
=

1) Ferguson WS; Wheeler DD: Caprolactam vapor exposures. Am
Ind Hyg Assoc J 34:384-389 (1973).

2) Mouradian RF; Deitchman S: Health Hazard Evaluation, Modern
MaterialsIncorporated, Rochester, Indiana. HETA-90-174-2231.
U.S. National Institutefor Occupational Safety and Health,
Cincinnati, OH(1992).

3) Kelman GR: Effects of Human Exposure to Atmospheric e€-
Caprolactam. Hum Toxicol, 5:57 (1986)

X b

RIS S ERNRREDBUEZTHELL I BIeHIEERER (IH DM BEL TITKE LTV
BV ZORITAPIAREE T TIECEEUR ., ANREEE10-100 ppmIcBVTE
EFURE. UNUERE T TE14 ppm £THREBIRESNY. AIRR(E100
pPPMETEEISRN O, 7 ppmKiE CIEEDRT T4 7 (CHMADRISEI ISR
1) .

h70395 LESREMEE T RMERENS1.8mg/m3, ZANEE &L TR
EREN54.9 mg/m3 O REBRVFZEGZHRB UK. fEREIBEEBRUR
BRI REREY D ECCEDAEIRN R AN, (FKELEREIREDMICERRERE
Rhvofeaniz2) .

E1584 mg/m3DiEE TIOrANS13ERIREL TV 8RDIFEE IR BRI
Bonigholeh, 2 TOEESB (I OVEERIRERERSNEZ3) .

BLEED., E NOFABEER TREFZEZEDFREERNOEL.9 mg/m3zbliCREER%E
B (BFREHINEFLI) Smg/m3%ziREIT 3.

E=J0)

Ba

TOIEH

OLE1—XEAREICHIT D+ —mX D2 RIGEMRN, FEURHIERFZECENTK
IRICERRD, ESUEFORETCRU CEMOXEERENHE THDD

OLE1—XEAREICHITDF—mXDELEES T IA - IZRRRFZENERD, SE
DI RRA> RRTEICERU CENMOX BB E THEH

Oz

( )

ZOAMRDIA> b
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BUIFE

wEEH FHREE)

1. fEZFMEB& e-h7059%4 s
CASES 105-60-2
BEUES 82
3. |BnES
{EELEHREIERS 5-1097
S— 2006F/ 20174
(ERk18FE) (ERk29FE)
SUESE (BO) X34 X534
SMS% (BR) X34 X534
S (RA @ HR) WAEPOE S DRI
SMSH (RA : &ZR) DETERV DRI
SESE (R : B ZXN) X545+ X4t
FRERESE/ RBE X533 X532
BRICX I 2ERERIBE M/ BRRIE4: X532A X532
4. |GHs» 48 PFIRER R ETE DFTERL DITERL
e R4 X4t X534t
EIEHRRERIRE X4t DETERV
FENAME X4t X535t
EIES S X4t X532
X731 (R BR |X92 (#HER) .
N = [BBR) (| XD3 (& |XD3 (KUBRIE
EENMESE (HoRE
RIS (RERE) | maem) |10
SESANESSE (RIERE) (X491 ((FR2R) X531 (MFIREs)
RANEEME FATERN FETERL
TLV-TWA |5 mg/m? (IFV) (1.08 ppm(IFV)) (2003)
@® ACGIH
TLV-STEL |-
BAER FSEE ERU
BEYE BATSRE|-
MAK 5 mg/m?> (1)(1990)
1 ® DFG i
Bk (S EEPRFHUE Peak lim 1(2)(2002)
DEE(@~@! -
5. 7,,;% (@~ @ OSHA UL
ZE) STEL -
3
© NIOSH TWA 0.22 ppm(1 mg/m3)
STEL 0.66 ppm(3 mg/m?)
® UKweL WA .
STEL 0
-(10)2000
@ EU IOEL UL (10)
STEL -(40)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) FEEBAEFHES 64 (5) 253-285 (2022) FBREZDEIS (2022FEF)
(@ List of MAK and BAT Values 2022
E%EA %0) https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
o afft N The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
UNEEICFHULE
/NP RsBEe &
6' AE’J%Eﬂ%O) @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569
I/t_‘L—B'ZEﬁkO) (® CDC - NIOSH Pocket Guide to Chemical Hazards: https://www.cdc.gov/niosh/npg/npgd0006.html
UZ I\ UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
https://www.hse.gov.uk/pubns/priced/eh40.pdf
(7EU 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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HRREZHEMZEB 2022/12/27

ME&

IE ook Ry> cAsZ= | 106-89-8

FHHREOES

A~ ) =

B
fBRE

RFfEINIEE S : 1.9 (BfI : mg/m3 ) =0.5ppm

RASEEIRE - FE R S EERFE ; (BEAL )

RHLH
=

1) Gage, J.C.: The Toxicity of Epichlorohydrin Vapor. Br. J. Ind.
Med.16:11-14(1959).

2) John, J.A.; Quast, J.F.; et al.: Inhalation Toxicity of
Epichlorohydrin:Effects on Fertility in Rats and Rabbits. Toxicol.
Appl. Pharmacol.68:415-423 (1983)

AED

5a

X b

SyMNCIE/OOERY>9, 17, 27. 56 ppm%6 BiE/HT18HM. 120 ppm%6
i§RE/ BHT11BRBIRASKEUZERER T, 565LU1120 ppmT. MIREKIE, 2.
IEERDHSN. AREMET U, 120 ppm TIIEREEOIENN. A, ATiE. BiE0ZE
. E1. JFE. BifTRMmkRIENAHSNT, 27 ppmTIEEEMIRIBENHS
Niz. 17 ppMTI(LERIERFZE(LERDSN BT MA I NEF DT UV, 9 ppm TIEFZ
E(IRHSNBNOIZ(NOAEL) 1) &

If#ESDZw R30PL(CTE/OOE RY> %0, 5. 25. 50 ppm%6 BfE/H. 5H/ET10
BRIRAFEEL, 2010 BRIKEERLEU, (FKEEUHIFIFEE ML T
Ufzo 50 ppmTld. (F<EHARIP. HEOZRERFECIRT U, 258&LU50 ppm
T(IEUII#EE R BE U IR EIE TEREDE T HERH5NIZ. 5 ppm TIIFZE (S
HoNHofz (NOAEL) . DHFTHERRHER TNOAELZS ppmTHoz2) »

BLEED, SYNMIBIFBETESEDONOAEL 5 ppmBLUSY NS MHECHITS
NOAEL 9 ppm (RIig) (CEDWVWT. MEEGRNEFZzEREUCEEREME (KRS
MNEFT) 0.5 ppmZzHEEI 3,

Z0 TOIEH

Ba

OLE1—XERRECHIIDF R DERIGEEFRD . BIURHIRRFZECHNTK
IRICERD, ESMEEFOIRE (CBRUCENDOXBABNGE THHD

OLE1—XERICHITDF —m X DELEES T UA - RN RRFZENERRD, SE
DI FRA> METEICERU CENNDOX BN E TH DTS

CZ0Ath

( )

ZOAMDIX -

FEORSTRIAENHDESNTHD, IARC 2ACHFEEINTVDIE, RUELE
FHBEOEEETHNE CLECS MR CHIEERMRESINTVSIENS,
SEREHCHIRSI I E,
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BUFE

HEEHRI (WHREE)

1. MEEER IE/00eRY>
2. |CASEE 106-89-8
s BLES 22
3. |BnES tEEERREES 2275
— 2006FE 2009FE
EHEIE \ \
s (PRISER) | (PR21EE)
ZHEE (®0) X553 X453
ZHEE (BR) X553 X553
ZHBE (RA : HR) SEESI TS E L}
ZHEE (RA : BR) X552 X552
ZEEE (R : DR A1) DEECERL DEETERL
REERE, RIS X3 1A-1C X451
RCHI 2EEREESE
. BRI X531 X531
4. |GHS#A DRSS R X431 SEETERL
R SR X1 X1
AR RR X452 X452
RNANE X%1B X%1B
TR X452 X452
e |51 (FRE. R, X511 (RS
REEORES! (HORE) |, - T
- e e |1 (0FIRSE. B, (X1 (FIRSE
z % A EE, %EIE
WEROESSIE (RERE) || b cmmEn) % E=60)
EAEEN DEETERL DETERL
X 3
© ACGIH TLV-TWA 0.5 ppm (1.9 mg/m~) (1997)
TLV-STEL -
o DAEE HERE BERL
FEYE BATDEE
EJ’L'—"‘T\
® DFG I\P/IA}|<( |- _xﬂ':db
R (< EEPR SUED T‘jvaA m FTEE
5. |BM(@~0EE |® osHA — > ppm (19 mg/m
=) —
th 7—\
® NIOSH TWA S ERL
STEL -
EJ’L'—"‘T\
® UK WEL TWA S ERL
STEL -
EJ’L'—"‘T\
@ EUIOEL 1WA 2L
STEL -

[RE RS DUREE(C
6. |RVEABIHKBIZFD
LEI—-ERDUR K~

(D 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)

() ERBETFMEES 64 (5) 253-285 (2022) :rEREZOEE (202264%)

() List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_e
ng.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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WL 1-JO0EJ0/(RETOE)) CASES 106-94-5
SREOES @. =
.| ErfEnNEYS 0.1 (B : ppm)
e | PP
etz [_ et
EANIERE - FGRFHE (SCERFRE SRTERL (B : )
1) Li W, Shibata E, Zhou Z, et al. Dose-dependent neurologic
abnormalities in workers exposed to 1-bromopropane. J Occup
AERO | iBHH Environ Med 2010; 52: 769-77.
e &
1-JO0EJ0/0BIECIEE I35 @E THREL.28 ppm (0.07~
3.35 ppm) MU EDEFKECIDEHHRENRERMED L F 0 7RIMEREIDIR
X b WhHHBNEL) .
PIEED, COBEZLOAELEL., NHERZEF2EEBUCEERE(E
(RFFENNETLT) 0.1 ppm%EIRET 3.
OLE1—-X@EICHIIBF - DERICEMRND . BUEMRBREZEZCHLTK
TRICERD, EBMEFOIR (CBRU CENOSERAENNE THBIH
OUVE1—XEBICHBIFBRF—mXDEESFIA ENRRZENERD, SO]
DI RRA > NETECBRU TCEIDON BN E TH DI
CZ0Ath
C220)) TR ( )
e
TOMDIX
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Bl

HRESHRI WHRER)

1. LB 1-J0ES0/U [(RT0E)L)
2. |CASES 106-94-5
- BUES 228
3. |BnES ey ———
{EBLEEREIEES 2-73
BEMIER 2097¢F§ 2098¢f§ ZO}SEE
(ER19%FE) (ERR205E) (CERR275E)
SESME (1BO) DTSR X534+ X5
SMEt (1BK) DEATERV X534t X4t
SMEE (RA : H2R) DEE RS DI DEE RS
SHEsEt (R &R X4 X534 X534
SESE (TR @ #EE. ZXK) DFATERL DTSRV DTSRV
KRIEREEME/ R X4+ DEATERL X4t
" RIS T 2EERIEMEN / IRFIE X532 X532 X532
4. |GHSR IPIRERRFIE SECERL) | SETEBL SETERL
RIERREE X4 DTSR DRETERL
4B R X4 X4 DTSR
FEHAME DTSR DTSR X552
HIESE X552 X552 X51B
. X723 (RUERE |93 (jERE  (X93 (KEREINE.
L EJ_E A ish 2e ==y Eaa
st s (BB 4. FREMER) 4. FREMER) B ER)
X1 (PREE X1 (PR ([Ro1 (FER) XD
= r—‘—l?% AR 2 == 4 Eaa
BFEGNESESE (RIERE) 2 ) > (HTHL MIRES)
RANVEEY DTSR DTSRV DTSRV
©®  ACGIH TLV-TWA |0.1 ppm (0.5 mg/m?>)(2014)
TLV-STEL |-
® BAEE HEEE 0.5 ppm (2.5 mg/m?) (2012 FiE%)
BEFE BAHSEE
Eru-—'—-r\
‘ e G DFG MAK : SIETRL
HkZE (L<EEPRFME Peak lim |-
Eru-—'—-r\
5. | e @  OSHA QVEAE ERL
(@O~DI=E) TWA =ERL
® NIOSH
STEL -
TWA RERL
UK WEL
O 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) FEEFBAEFHMES 64 (5) 253-285 (2022) FEREZ0OESE (20226EF)
(® List of MAK and BAT Values 2022
_ https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.p
IR ﬁ/f’”y it/ foninslbmry wiey.comy dolfbaok/ 10,1005/ 352700415
6 $(Lﬂq L\ELAE,\J @ OSHA Occupational Chemical Database  https://www.osha.gov/chemicaldata/569
) %Ea%"@btl_ (® 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
BZEWW)UZ |\ 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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&2

1, 3-J59>1> CAS&S 106-99-0

FHREOES

A~z - B

B
fBRE

SEIERDS) D ERECERN (B )

mASEEIRE - FEFRE (S EERFE ERTERL (B : )

: 1R

1) US National Toxicology Program: Toxicology and
Carcinogenesis Studies of |,3-Butadiene in B6C3FI| Mice
(Inhalation Studies) Technical Report Series No 434;
DHHS(NIH)Pub.N0.93-3165. NTP, Research Triangle Park,
NC (1993)

2) EBESEBIRVFHESEE #HAUAJFHEE (2007)

X b

1,3-J4921>0, 6.25, 20, 62.5, 200 , 625 ppm %6 Efél/H, 5
H/BDSEE TYIRIC2 FERF<EEURNTP FEHAMERERDIENMEIER(C
HWT, 6.25 ppm U EOEFKERF Tl E SIAE_ LR D AN FHBNTZ,

AYE ([ LEROLERIMERE TORNANRDENTHD., FEIGEE
W&HBTEMERENTNS 2) TEEBRIDE. REREEERIRETER
WIEHIRTT D,

20 ZOIEH

Ba

OLE1—XEREICHIT D+ —mX D2 RIGEFRN, EURHIERFZECENTK
IRICERRD, ESUEFORET CRU CEMOXEEREN M HE THDD

OLE1—XEAREICHITDF—mXDELEES T IA - IZRRRFZENERD, SE
DI RRA> RRTEICERU CENMOX BB N E THEH

Oz

( )

ZOAMRDIA> b

23




B

IwESHI FHERR)

1. {EEMEL 1,3-J4931>
2. CAS%-::— 106-99-0
BULES 4
3. | BnES —
25 LB EEREEES 2-17
E=HIEE ZOF)GEFE 20}755
(FR184EE) (FRk29FEE)
SMEM (BO) DEATERV B PSE VAN
SMEE (B DEETERL DFERHRS
S (A : HR) X545t X535+
SMsEE (RA : &R) g SPUE ) DFERHRS
SEEE (RA : $EE. ZXN) B PSE VA B PSE VAN
KREREMS/RiBit DETERV DETERV
RT3 2B BRBEE N
ACERL X
BRI PRCEL 532
4 GHSﬁ;;E IR 2R R EIE DEETERW DEETERW
RZE R e DEATERV DEATERV
e RRE X531B X531B
FENANE X31A X31A
LB DETERV X531B
= T =\ |23 ([UERIB (X923 (KERIE
FEENIESESE (HOREE)
= Tt mEMER) |t AREMER)
X1 (GRE) . (X1 (4hEds
o= ey |XD2 (MR, (&) ) XH2
FEENESESE (RIERE) | y < o
Bt ( B L B8 | (O, R,
L) A
RANVEEHE DEERI DFETERS
TLV-TWA (2 ppm (4.4 mg/m’) (1994
® ACGIH ppm ( g/m°) ( )
TLV-STEL |-
Oz HEEE  |RELL
@ s asn A )
BEFR gArmEE
MAK RERU
©) DFG ol
v N ) == eak [Im -
B2 (< R PR SRE — e T
m (2.21 mg/m
5. |ORR @ oS STEL 5 p” (11 /g %)
ppm mg/m
=
~v
(O~DEIE%E) TWA BERL
® NIOSH
STEL -
TWA RERU
® UK WEL
STEL
TWA RERU
@ 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) FEHEFEZFHMET 64 (5) 253-285 (2022) FEREZ0#E (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl
HEL A A _2022_eng.pdf The MAK-Collection for Occupational Health and Safety
}ﬁ%.ﬂmi%@”? https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
%(:}Eﬁ L\E_/LA\E’\] @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569
6. %Ea%@l/tl_ (® 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
SERDVUR 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/legisfaion/directives/directive-2000-39-ec-indicative-occupational-
exposure-limit-values
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&2

LVIL> =) CASES 108-46-3
(BU& : LYY

FHHREOERS

A~z ) - =

R
fBiRE

KFfEDNE 1Y 10 (B : ppm)

FERFE (S FEPRFE DERECERN (BEfL:)

R
5
AED

55

1) Flickinger, C.W.: The Benzenedines: Catechol, Resorcinol,
and Hydroquinone - A Review of the Industrial
Toxicology and Current Industrial Exposure Limits. Am.
Ind. Hyg. Assoc. J. 37:596-606 (1976).

X b

LY ) =) ERTAEZICIEETB180AN (55140 A(F10F L.
S8OANIF20FLU EEE) OBMZWRICUIGGAARTI(E. 10 ppmD(IKEL
NIV TREBORNREZIFRZZE SVRNOE L)  BYIRERTOISTERIE
([CHDVBRIRIERVA. TV, BILEY RS LUIHFZ8ppmDLYILES -
(C1B 665, 2B/IEEULIRAGERTILEASHREEN RSN Bhor:
1)

BlEDcESD, EFOBEIEIRONOAEL1OppmICEDE, BEE%E(E

(RFFEINNETLYI) 10ppmEIRET 3.

20 TOIEH

AN
2=

OLE1—XERRECHII D+ — X DERIGEFRD . BURHIRRFZECHNTK
IRICERD, ESMEFOIRE (CBRUCENMDOXBRABNGE THHD

OLE1—XEREICHITDF—m X DELEES T UA - IR RRFZENERD, SE
DI RRA> NETEICERU CENNDOX FRAENNE TH DTS

CZ0Ah

( )

ZOAMDIX> -

FENAEOIETRENHIENS. BRAICIBIROUNEL BIENHE,
BE. el IERFUEZERTE I BIEDDIBIRISIES NN oIIzsh,
[EXETERVIELR,
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BUFE

HwESHIN WHERER)

1. B LY=L (BI% : LYILY)

2. |CASE=S 108-46-3
BLES

AsE o ol
3. |BTES (CBrEREEES 3-543
AEHER ZOQGETE 20095 E 20}4&%’2
(PRRI1SEE) | (FRR21EFEE) | (FRR265FE)

2EE% (BO) X534 X454 X4
2EE (BR) X535 X534+ X549
2HE% (RA : HR) DA Wk POE VN Wk POE VN
2EE% (RA @ &%) DEETERL DEEATERV WaEPOE VN
24E% (RA : 1B, SXN) X535 X534+ X545

REREE/RIHE X532 X532 X532

BRICK I 2 E RS

J/BRRITE =71 51 =51

4. |GHSH*E IR BRRAF 4 DEETERL DFEATERV DETER

R R4 X531 X1 X731

LB R4 X535+ X545+ DETERV

FEHAME X535+ X549+ DETER

EhES 14 DERTER X549+ X559+

X1 (MR, (X1 (PR | X1 (iR

SEER s (HERE) *l%ﬁﬁ:gé\ ﬂiﬂ& B MmR) BR mRR)

2%, DIME
%)
wEERES (HERE) =7 (iR H'Z??l B samesnu
BIAEEMH DEETERL DEATERV DEATERV
TLV-TWA |10 3
® ACGIH ppm (45 mg/m~) (1976)
TLV-STEL |20 ppm (90 mg/m?) (1976)
Ay FEEE RERU
BEYR  mAFORE|-
MAK RERU
® DFG —
b ) = eak lim -
BB IR T
AN
5. | 0BH @  OSHA -
D~DIIBE 0
( >%) TWA 10 ppm (45 mg/m>)
®  NIOSH
STEL 20 ppm (90 mg/m?)
TWA 10 46 %) (2005
® UK WEL ppm ( mg/m3) ( )
STEL 20 ppm (92 mg/m~) (2005)
TWA 10 45 %) (2006
@ EUIOEL ppm (45 mg/m") ( )
STEL -

® ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values &
Biological Exposure Indices (2022)

@ FEHEFEFHMEE 64 (5) 253-285 (2022) SFFEEEZDEIS (20226%F)

@ 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

@%gﬁy%o)”y https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6 == Ry Nl @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569
. s » ® CDC - NIOSH Pocket Guide to Chemical
Ba‘%o)l/tl X Hazards:https://www.cdc.gov/niosh/npg/npgd0006.html
HADYR 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/legislaéié)n/directives/directive-2000-39-ec-indicative-
occupational-exposure-limit-values
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&2

2O0NF2I 7= CAS&ES 108-91-8

\/

FHHREOES

A~ ) =

B
fBoRE

BFRINNE TS . — (B : ppm)

RAIERE : 5 (BfL: ppm)

R
5
ANED

BE

1)Juran SA, van Thriel C, Kleinbeck S, et al. Neurobehavioral
performance in human volunteers during inhalation exposure to
the unpleasant local irritant cyclohexylamine. NeuroToxicol 2012;
33: 1180-1187

2) Gaunt IF, Hardy J, Grasso P, Gangolli SD, et al. Long-Term
Toxicity of Cyclohexylamine Hydrochloride in the Rat. Food
Cosmet Toxicol 1976; 14: 255-267

3)Hardy J, Gaunt IF, Hoosen J. et al. Long-Term Toxicity of
Cyclohexylamine Hydrochloride in Mice. Food Cosmet Toxicol
1976; 14: 269-276

X b

Ba&1225124 N &3 HREL, B2 (210 ppm. 0~4 ppmDEEZE
FIE(FI2 ppm). 1 ppm®D3[a], 465RI(EEEVZERRT. 10 ppm
(FETERPEAOESHRRIENE. £ EEOBEREINHNERRIN.
MDFEET(E, RIBEDHRITENER (RICHERE. =, EEH .
S0IR) (CREERFBHRHOIED, WistarZy NMif#E4SIL(CxF 930, 600,
2000. 6000 ppm2FRETEEEIR 52, YUA#4S8IL, #S500T(CXx1d30.
300. 1000. 3000 ppm8OELREEIR 53 TIIFENALERDH NI,

BLEED, EM ORI R ZRIC, BAIEERES ppmZigERd
Do

20 ZOIEH

Ba

OLE1—XERRECHIT D+ — X DERIGEFRD . BURHIRRFZECHNTK
IRICERD, ESMEFOIRE (CBRUCENDOXBRABNGE THHD

OLE1—XEREICHITDF—m X DELEES T UA - RN RRFZENERD, SE
DI RRA> METEICERU CENNOX BN E TH DTS

CIZ0At

( )

ZOAMDIX> -

IBERZECHNBHENTDTEBNIE, BLU2012F (A /RSENTES
NI TATNDARFHIBRFERER T, 0~4 ppmZEIRECRZEN RN
ENS, BEINNEFEE TRKEXNIEREOHRANZHEHIBUL.
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HwESHRIN WHEREERE)

1. IEZEYEL SOONFIITEY
2. |CASE&H=S 108-91-8
A SR BUES
3. |BnES Tt rEREEES 3-2258
=3 20065E 20124/
BEMIEE . .
(Frk18ERE) | (ER245E)
=MsE (R0O) X553 X533
=MsY (BK) X553 X533
SMsE (RA L HR) DI DEE RS
SHSEE (RA  &R) X553 X553
SHSE (RA @ HEE ZXN) DEATERL DETERL
RIEREM, /Rt X51A-1C X531
ARSI PEERIESG MY
/BRI X1 =91
0N ER A E 14 DFETERL DEATERL
4. |GHS 5 RERUENE HTERL | HETERL
el RR T X51B X51B
FENANE X4 DEATEZV
HIES X532 X532
X1 (IM&RR. X721 (R,
. = |FEERR R [(OMER) (X
BEENESESE (HORE) NN
= =) ®93 |93 GoEmm
FER) %)
X531 (MR,
- = ey | FIRRR, (O, B "
= Ed =, =iz HE R
BFEENERESE (RIERE) . ITIRSS) X DETER
722 (FFE)
RANVEEY DFETERL DEATERL
TLV-TWA 10 ppm (41 mg/m?) (1974)
@ ACGIH TLV-STEL |-
® HAREEX HSEE HERL
BEFE BAISEE|-
® e MAK 2 ppm (8.2 mg/m?) (2003)
B2 (S EEPR 1B Peak lim I(2)(2013) C 5ppm(21mg/m?>)(2016)
El’b'—"'r\
5. |0BE# @  OSHA ;¥VEAL A su
(@O~DI=E) © NiosH WA 10 ppm (40 mg/m>)
STEL -
TWA FRERU
® UKWEL —= -
TWA FRERU
@ EUIOEL ——= -
@ 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) EFEETFHES 64 (5) 253-285 (2022) sFrBREFOENIE (2022FE)
(® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/Iss2/Doc002/mbwl_2022_e
ng.pdf
}ﬁ%gﬁj %@HR 'rI;he M/A}K-Tolllect:)tion forIOccupa;ci;)n?IIjHe;/lth and S?fety
_ ttps://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6 $(L}Eﬁ L\E-/L\\E’\J @ OSHA Occupational Chemical Database
' %Ba%@btl_ https://www.osha.gov/chemicaldata/569
. ) (B CDC - NIOSH Pocket Guide to Chemical Hazards:
Yfﬁ'ﬂk@UZ 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

(@ 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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HESHRI WHERE)

1. {bEZE¥EL N- (2-7Z)IFN) -1,2-T59>27=> (Bl : SIFLONT7ZY
2. |CASES 111-40-0
BULES
3. |BnES =
(LT EERRIEES 2-159
B— 20064FF 20134
(ER 184FE) (ER256E)
=St (1%O) X534 X534
=MET (BK) X533 X554
=St (RA : HR) DR ESPSE N
=MEE (RA L &ZR) X532 DFETEAHL
24SEE (RA . XN PDFTERL) PDFTERL)
KRIEBEE/ RIEE X51A-1C X1
4. |GHS ﬁiﬁ BRCHIDERERIBEE ARRIBIE X451 X1
' h DR B8 B EIE X551 X531
RZERAFIE X1 X1
AIEHR A RIR 14 X534t DTSR
FENAE DFTER) DFTER)
AhEE1t X51B X51B
HEZNERSE (BEORE) DFATER DFATER
HEENESESE (RIEFEE) DETERV DTSRV
RAVEENR DFATER) DFATER)
K 3
© ACGIH TLV-TWA 1 ppm (4.2 mg/m~) (1972)
TLV-STEL |-
o DAEX HEEE [RELL
FEFRE BAISEE|-
EI‘L-"'"T\
o) DFG I\P/IAII<( |- _xIE U
P2 (< R IRSE L
5. 0B @  OSHA ngAL Gatasls
(@~DFS=E) 3
® NIOSH TWA 1 ppm (4 mg/m”~)
STEL -
EI‘L-"'"T\
® UK WEL TWA SERL
STEL
EI‘L-"'"T\
@ EU IOEL TWA SERL
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) FEEBAFHMES 64 (5) 253-285 (2022) FEREZ0ESE (20224E)
(@ List of MAK and BAT Values 2022
e e https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbw
[REFmSCFDUY |_2022_eng.pdf
= VR/N:S The MAK-Collection for Occupational Health and Safety
6_ ﬁf:ﬁﬁb erEI’:M%% https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
Ea%o)l/tl_y @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569
ﬁi}id)UZ |\ (& 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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wEEHR FHREER)

1. [{EZFMEH n-A%9>
2. |CASE=S 111-65-9
P BUES
3. |BmES (B ERERES 28
, 20064 E 20144
AEIHRE (FH18EE) (PH26E)
SMSE (80O) DETERV DETERV
SHSH (BR) DEETERL DEETERL
SMBE (A : HR) DEEXIHRIT DEEXIHRIT
SMS (RA @ ER) SETERL FETERL
2Bt (RA : . Z2N) X554+ X534+
KREREE. /R X432 X532
BRICXT I 2 ERE MBS
4. |GHs o323 IR X72A-28 52
IR B8 R DETERLV DETERV
R REREIE DETER DETERL
HIERR S R DETERV DETERV
FENANE SETERL SETERL
HTEE DETERV DETERV
s ot [ = X1 (PRfEER) (X993 (X3 (RUERIEE. #
PERORESIE (SERE | Camme, mavem)  |miem)
BEENESSE (RERE) |9HHETEan DETERV
BEIAEEN X551 X551
o A TLV-TWA  |300 ppm (1,401 mg/m> ) (1976)
TLV-STEL |-
® BAEZ HIEE 300 ppm (1,400 mg/m?) (19894F:87F)
BEFE BATSEE
® - MAK 500 ppm (2400 mg/m®) (1961)
Hﬁt%(i(@ﬂﬁ%’ﬂﬁ Peak lim I (2)(2001) i =
TWA 500 ppm (2350 mg/m°) (19615:%7F)
5. |05 @  OSHA — -
(@~@DI5=E) ®© nNosH WA 75 ppm (350 mg/m?)
STEL Ceiling 385 ppm (1800 mg/m°)
© UKweL JWA SBERL
STEL
» EuloEL WA BERL
STEL -

JRE R FDUX
ECHVEAR
PBIEDLEL—
SCHERDYR

@ 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) FEFFHEFHES 64 (5) 253-285 (2022) B REZOENIE (20224FE)

(@ 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.htmi

® 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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TRIOINAOIFL> CASES 116-14-3

FHREOES

A~ ) =

FEQ
BE

B
fBiRE

BFRINNE LS : 2 (BfiZ: ppm )

mAIEIRE - R (SR FME ; (B )

R

1) US National Toxicology Program: Toxicology and Carcinogenesis
Studies on Tetrafluoroethylene (CAS No. 116-14-3) in F344/N Rats
and B6C3F1 Mice (Inhalation Studies). NTP TR 450. DHHS(NIH) Pub.
No. 97-3366. NTP, Research Triangle Park, NC27709 (1997)

X b

FRIONAOIFL> (TFE) Z F344/N3vMEHZ60IESLUB6C3FINY
A, 68FfE/8B. 58/:8. 958[I(XIR) FIz(E103:EfE (5vh) 156 ppm
(EESYbDF) | 312, 625, 1250 ppm (ItfEESY S, MEXTIR) Z(EEUEK
AFERDIER. Sy NCHB IR IEE S LUB FRIAEZECRL. %unf%
ICBERETHIZ156 ppm. IfESY RS LVHEHEYDIRICHII2TE L2 DI TDE
BLUFFIENAICEL. HeTFEMCBERTHO312ppmhiReEnTidl) .

B EOFERICEDE., Sy NIHII 2T IEES LU R EZ D
LOAELZ156ppm&EHIMRL . MMEEGFEEFzEZRUICEERE®EE (FKRNE
F19) 2ppmEiREI 3.

20

AN
2=

ZDIER

OLE1—XERECHITDF —m X OERIGEMRN, RURRIEERFEZZ(ICENTK
MBICERRD, HEs IEE""0)1‘%.]‘(LBﬂbTLbﬂd)ﬁlﬁkuﬂab‘uA\gfﬁét&)
OLE1—XERECHITDF —m X DELEES T UA - IR RRFZENERRD, SE
DI RRA> I\E’R“E(CB%Eb(iﬁbﬂ@ﬁ(fﬁﬁ%ﬁﬁb“%\%"@%éh

CZ0A

( )

ZOABOIA -

BESBE0EEEHIE (2020) TREZSMHEEELLHIBIEINTVS,
ik 1) TIEF156ppmE T OEEIRE TOEEEORENHIRT TSR,
5IEHMSRRE FEEICLIBEELOVTOM EDOEEHNUETHS.
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BUFE

wESEHN FHHEE)

1. {b=Z¥EL FrSILADIFLY
2. |CASES 116-14-3
HUES
PN = =
3. | BTES (B rERRES 2112
HEHIEE 2006E 20135E 20185E
B (Frk18FE) | (FER25%E) | (FER30EE)
SEEHE (&0O) DEATER WO ROE TN -
2SS (BKR) DEATERL DEETRST -
2HEME (RA : HR) X534+ X4+ -
2SS (RA : &R) RIS EEPOE DY -
SHBEM (RA : B, ZXN) DRI WO ROE TN -
REREMSE /R DEATERL DEETER0 -
0 ERniag
%‘a@éﬁf% SR X428 X428 -
4, e -
GHS% IR S RN DETERL | DTV -
RIERAEE DEATER DFETERO -
IR IR X534+ FTERL -
FHAME X532 X532 X431B
LhEsE DEATERL DEETER0 -
. o . = X532 (BiE. (X932 (B,
FEZM { =S -
YSEENFHEES (BOREE) e R
BEENRSEN (RERE) |xX92 (S H'Zﬂﬁ%)z (H -
RANVEEY DEEFHRI WO ROE TN -
TLV-TWA |2 . 3
® Accl ppm (8.2 mg/m~) (2000)
TLV-STEL
AAERE FREE RTERL
® /8- AL AL =
BEF=  mrsraRE|-
MAK RERL
® DFG S
) S p=s eak lim -
I IR SHE T
5. |0EE ® OsHA —— i
~ =
(O~DREE) TWA SBERL
® NIOSH
STEL -
TWA RERL
® 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 FEEEFEFMES 64 (5) 253-285 (2022) SFFBREZOEIE (2022FF)
® 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
B A https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
IRE X F O @ OSHA Occupational Chemical Database
6 E(CHVEABIBE|  https://www.osha.gov/chemicaldata/569

EDLE1I-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/legislation/directives/directive-2000-39-ec-indicative-
occupational-exposure-limit-valugg
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OELLE 1—Z T hF I— UL B TEEERELTVAA, HF
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BUFE

IRESHRI (WHERE)

L&+

H7F3-) (BI%& : EOhFa-))

CASEE 120-80-9
P ELES 65
BBES (LB rEREEEs 3-543
EEMIER 2006FE 2012FE 2021FE
(TR18ERE) | (TH24ER) | (oF3EE)
2B (R0) X453 X453 -
2B (RR) X453 X553 -
2B (RA : HR) SEESN | DEASH -
2B (RA B SECERL | SETERL -
ZEBE (RA  DE. AN | H%EcEnL | HEcEBL -
BRI, RIRIE X1A-1C X552 -
BRICHI2EERBEE /IRRIE X1 X531 -
3 IFIREE R EIE SECERL | SETERL -
GHS73%A BRI HCERL X451 i
MR R X752 X552 -
FERATE X452 X452 X451B
FTEBIE X452 X552 -

HERNERSE (HORE)

X531 (FpAxe
BR) (X593

X531 (FpAxe
BR) (X593

(RuEFRIEE) | (KUERIENE)
X531 (Bl .
BEENESRS G (RERE) |XH2 (GEmR. [DFETERL -
FrERE)
RAAMVBEEE FTERL FTERL -
TLV-TWA |5 ppm(23 mg/m°) (1977)
O ACGIH el -
® BAEZX HEEE -
BEFE BAHSEE|-
MAK -
| ®  DFG .
Hi 2 (S<ERFYE Peak lim |-
5 TWA -
5. | 0EH ® OSHA -
(@O~D(I==%E) © NosH WA 5 ppm(20 mg/m°)
STEL -
TWA -
® UKWEL —=
TWA -
@ EVIOEL —= -

@ 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) FEEEBLFHMET 64 (5) 253-285 (2022) FEREZ0ENIE (20226F)

(® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_e
ng.pdf
The MAK-Collection for Occupational Health and Safety
https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418

JRE IR FDUX

- =/ \
6 $(“H3L\RAEI\J*% @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569

Ea%@ l/tl—j (® CDC - NIOSH Pocket Guide to Chemical Hazards:
v https://www.cdc.gov/niosh/npg/npgd0006.html
BADUZ b

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

(7EU 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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RFfEINIEE S : 0.5 (EEfI:ppm)

*EBFRE X<EERFUE ;1 (BfI: ppm)

RHLH
=

FEO
BE

1) Jarvinen P, Engstrom K, Rihiimaki V, et al. Effects of
experimental exposure to triechylamine on vision and the
eye. Occup Environ Med 56:1-5 (1999)

2) Akesson B; Bengtsson M; Florén I: Visual disturbances
after industrial triethylamine exposure. Int Arch Occup
Environ Health 57:297-302 (1986).

3) Akesson B, Florén I, Skerfving S. Visual disturbances
after experimental human exposure to triethylamine. Br
J Ind Med 42: 848- 850 (1985)

X b

MI>T1742%2 AVEHIEIENEZA T TNIIFILIZ>0.72ppm7Zz4
BFFR(ECEEUAER . BN BLEDY MSAMNREICE{ b R FERD DTN,
1.56 ppmTIEI> M ANKEDAEAJRERZELZ. 9.74 ppmTIFIR S
EAVRSANKEDOm S ZIENEZL) . ERTONIFILNTZZDDEECK
DHHADIASH R B ERICEVTOIEIREABEOZLTHD. NI, (F0F
RUOEIRRIEZRIE I 5. MUY TA— AFHWEEESZ DS EIE 19N%E
FREVIEGFABRTIETNSDIEIAN3-4 ppm THEELRN, 1-1.25 ppm
TEIBELRDOCENMREEINTVWS 2) . NSO T1T72&ICNIFIVTZ
>10. 18, 34H5L048mg/m3% 4 ~8 BFHEIDIFEUERER T,
10mg/m3 (2.4ppm) THREZZEEHSNRBNMOE3) »

U EED, EMDIFKEEICLZHENSEEREE (BFRIilEF1I)
0.5ppm. FERFEIFEICLDZENSEEREEE (GERFR(IKERR
) 1ppmZzigEzdI 3.

=) |20
Ba

OLE1—XERRECHIT D+ — X DERIGEEFRD . BIURHIRRFZECHNTK
IRICERD. ESMEFOIRE (CBRUCENMDOXBBABNMNGE THHD

OLE1—XERECHITDF —m X DELEES T UA - IR RRFZENERRD, SE
DI FRA> NETEICERU CENNOX BN E TH DTS

CZ0Ah

( )

ZOABOIA -
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Bl
HwESHRI WHERE)

1. ie2mEL NJIFILFZ
2. |CASE=S 121-44-8
s BUES 190
3. |BRES (LB EREEES 2-141
= 2006%FE 20165 E
pestls (FHISER) | (TH2sER)
2ESE (B0) X534 X534
SHEY (BF) X593 X433
SHSEE (A : HR) AR EPOE )N EPOE TSN
SHSEY (RA &R X593 X534
s (RA : HEE, 2N SETERV SETERV
RERE. /Rt X51A-1C X431
BR(C S 2 EENIBIEIE /BRI X531 X531
4. |GHSZI#A IFIREE R ETE TR TR
RREREE X539+ X534t
4IRS BRI DETERV DETERL
FEh A X539t SATERL)
4hiEE DETERV DETERL
X531 (PiRESR. X1 (PR
BERNESSE (HERE) |mpse) ). X933 (S
BEENESSTE (RERE) X591 (PIREER) Fzyg)z (1FIRE3)
BIAEEN DETERV DETERL
TLV-TWA |0.5 ppm(2.07 mg/m?>)(2015)
D el TLV-STEL |1 ppm(4.14 mg/m?) (2015)
BAEZE FSEE /ERL
BEFR BRI RE|-
5 DFG MAK 1 ppm(4.2 mg/m?>) (1996)
HZE (S ERFRED Peak lim I(2)(2002)
5. |[BE@~@EZ  |@ osua WA 25 ppm(100 mg/m?>)
=) STEL -
® NiosH WA -
STEL -
TWA
® UK WEL S
& EUieE. LR 2(8.4)2000
STEL 3(12.6)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 EEFAEFHMES 64 (5) 253-285 (2022) FEREFOENE (2022FF)

@ 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

E%Eﬁ;‘z%o)uyﬁ(: @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569

6. |FVEABRIBEEEIZED ® CDC - NIOSH Pocket Guide to Chemical Hazards:
LE1—SEROYZ S https://www.cdc.gov/niosh/npg/npgd0006.htm

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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2,3-ITARF>TOEN=TJ1=)LI—-FI)l | CASES 122-60-1

(A& D12V I-FI)

FHHREOERS

(+8) =

AED
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B
fBORE

R NNE 19 0.1 (BfI: ppm )

mAFEEERE - FE R FERFE (B )

R
o

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).

X b

T2V DIVI—FI(PGE)(CEEZE(ICEINTHER. S8 ADFBEN KT E X %
B\ PGEFX)WFFARTIONDEETLIVTVELTEESN. 26 AIEPGELABOIR
FIBRICRMESNTE. CNADFER (L. PGELBOIRFAAEE DRI DFIEF IR
ERICOFELEEN . PGERYFZRIE I DF COFIIHARIEI6.5hATHoIz1) »
t NEE TR BRI

PGEDQ (T3 5y MEJES LB MHEFERER T, SILOMESY MNFO0)(ZO0, 1,
5, 12 ppmT1H6ER/. 198 RhERFKEU6IEER: IO Sy M FO) =X i
Y RDT—SICANTF1IERZZEFA T (CURRACEE2ECA12 ppm TIIHEDSE
JERE N DK T H RSN, IRIEREFAIRE CTIIEHE (CBPIZMENRHSNT3).
100EDLEESY 20, 1, 12 ppm® PGE(C1H6B5R]. 1A5H. 245 BREIIET
ISR AHERZEMUFER. (FEE621H%. 12 ppmIlIFEURHED11%8
JUEDS.4%(CEBESEEENTROHSN. 1 ppmIC(FELRIYITIE, SRENME
S(IERHENRIDE2) S

Bl EDZELD. BNYIERERDFERLD1ppmENOAELEHIRTL ., REEZREELE
BUCEEEREE (BRENNEFLI) 0.1ppmZziRET 3.

E=J0)

Ba

TOIEH

OLE1—-XEREICHIT D+ —mX D2 RIGEMRN, EURHIERFZECENTK
IRICERRD, ESUEFORETCRU CEMOX AT M HE THDD

OLE1—XEAREICHITDF—mXDELEES T IA - IZRRRFZENERD, SE
DI RRA> RRTEICERU CENMDOX BABE N E THETH

Oz

( )

ZOAMOIA -

AN EFERFENROSNIACFNECLDRERIFE 2L LE I B Digd DXt
KB THY. BIFEALFEMER. DNAMSIEIER, REAEREMER. KRB
ARATHAGHER . AZEERHREHERDIN vitroDFHERNBZIEITHY in vitrostERDIBRL K
FEER, IVLGER, BMETTRER TR, BERERBROHZIETHIIENS,
SENMABSLUZOBMEOBECOVWTESIEHREHN ROIERT N HBETH .
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BUFE

HwESHIN WHERER)

1.4 t$4@gg 2,3-IRF>TOEN=J12INI-FI (Bl& : TTZIIUSDII-FI)
2. |CASEHE=S 122-60-1
BUES
PN = —
3. |BTES (CBrEREEES 3-559
20065E 20175E
E4IE .
REIRE (TA18EE) | (Ts20EE)
2EE% (BO) X535 X549
SIS (BR) X534 X4
SESE (RA : HR) DA Wk POE VN
2EE% (RA @ &%) DEETERL DEEATERV
24E% (RA : 1B, SXN) DEETERL DEEATERV
REREE/ RIEE X532 X532
BRICXT I 2 EERIBE S
BRI x52h-28 52
4. |GHS>#E DR SR R SHEETERY | DEETERL
R R4 X531 X731
LB R4 X535+ DETERV
FEHAME X532 X532
EhES 14 X532 X532
X593 (RER X531 (kK
FERNIESES (HESEE) Bk, MEYE 28) (X593 (A&
) BER)
- — e |XO1 (MEIRER. X931 (PR
2 %E‘ = %,,
EENERSE (RIERE) R 29
RANVEEY DEETERL DETER
TLV-TWA 1 . %) (1994
© ACGH 0.1 ppm (0.6 mg/m°) ( )
TLV-STEL
® BAAmEx IEEE RERL
WEFS  RAHERE
MAK RERL
©) DFG ——
0 “ ) o eak lim -
RS (SR IRFHE — e
m mg/m
5. |05 H @  OSHA PP J
G STEL -
(O~OREZ%) TWA -
® NIOSH
STEL C 1 ppm (6 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)
@ FEEFEFHES 64 (5) 253-285 (2022) FBEEZEDEIS (20225E)
® 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
oA https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
}’?%EHY%O)”R @ OSHA Occupational Chemical Database
E(CFHWZBY|  nttps://www.osha.gov/chemicaldata/569
6. F;?]%ro)l/t“]_—ﬁz ® CDC - NIOSH Pocket Guide to Chemical Hazards:
. https://www.cdc.gov/niosh/npg/npgd0006.html
FRDUZ

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-value$0
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1) *Swenberg JA. Twenty four month final report.
Inhalation toxicity of dimethylamine in F-344 rats and
B6C3F1 mice and third party audit report summary.
Docket #11957. NTIS/ OTS0530078. Research Triangle
Park, NC: Chemical Industry Institute of Toxicology,
1990

2) Buckley LA, Morgan KT, Swenberg JA, James RA. Hamm
TE Jr, Barrow CS. The toxicity of dimethylamine in F-344
rats and B6C3F1 mice following a 1- year inhalation
exposure. Fundam Appl Toxicol 1985; 5: 341-352.
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1. (EXME% IAFNTZY
2. |CASES 124-40-3
BLES 16
3. |BRwES
ImES B EREEES 2-134
E=MEE 20064E 2013%E
(ER18FE) | (F25FE)
BB (B0) '12;4 N
SMESE% (BR) DEETERN WAESPOE SIS
SMSsY (RA @ HR) X4 X534
SIS (RA : &ZR) WaEPOE TS WAESPOE SIS
SESEE (KA : B ZAN) DEENTERSH PaE PSSR
y — X531A-1C (3-
EER I)75x]
KRIERBEMS/ RIBE 6%IETR) X551
AR(CX I 2 EERIEE X531 (1-5%7K
g | 3Er]e N1 [Zﬁl
4. |GHSH%a / BRRIBR 4 AR
IR s RAEIE DEETERL DEETER
R SRR 1 X451 X531
EIEHRRERIR Y X4+ DEETER
FEHAME X534+ DETERV
2= DEETERN DEETERL
X211 (PR (X1 (R
BERNESRSE (HRRE) 8% Rks:E |38 (XH3 (B
E) ER)
T 28 2y
wEEORRSE (REng) |0 (TRE (X1 0FR
%) 28)
RAAVEEE WaE EROE SN XTSI
TLV-TWA |5 9.2 %) (1992
® ACGH ppm (9.2 mg/m") ( )
TLV-STEL |15 ppm (27.6 mg/m>)(1992)
o BAEE SFESEE |2 ppm (3.7 mg/m?) (2016)
BEFR  RAHSRE|-
MAK 2 3.7 %) (1993
R EIRFYE T —
5. | @ OSHA ppm (18 mg/m”)
(@~l3BE) L
~ 2> 3
TWA 10 18
® NIOSH ppm (18 mg/m’)
STEL -
TWA 2 3.8 %) (2005
©® UK WEL ppm (3.8 mg/m") ( )
STEL 6 ppm (11 mg/m?) (2005)
TWA 2 3.8 %) (2000
® EU IOEL ppm (3.8 mg/m") ( )
STEL 5 ppm (9.4 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) EEB/ETFHMEE 64 (5) 253-285 (2022) FEREZDENIE (2022FE)
@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/Iss2/Doc002/
iy mbwl_2022_eng.pdf The MAK-Collection for Occupational Health and Safety
}ggﬁﬁﬁ %(DLIR https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
%{:Fﬁ L\E/L}EI’\] @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569
6. 1%&%?;?]%'0)|/t1— (® CDC - NIOSH Pocket Guide to Chemical Hazards: https://www.cdc.gov/niosh/npg/npgd0006.html
Yrjﬁxmuz |\ 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/legislatipn/directives/directive-2000-39-ec-indicative-occupational-
exposure-limit-values
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1) Pozzni UC. Kinkead ER. King JM:The mammalian toxicity
of methylacrylonitrile. Am Ind Hyg Assoc J 29; 202-10
(1968)
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1. {t?#ﬂ]%’f% A5790=k~JJL
2. |CASTE=S 126-98-7
BUES
3. |BDES
BR&S B rEREEES 21514
HEMIEE 2006%E 20075 =
CEm18FE) | (FR19FE)
2ESEE (B0O) X533 -
2HEST (BR) X433 -
2HSEE (RA : HR) SSEROE TSN -
SEEE (RA @ &ZR) X532 -
2B (RA : HE. XN X535+ -
KRIEEES/ RlEiE X433 -
BRICXI I 2 EE RIS
/BRI =528 -
" IR SRR EIE DETERV -
4. |GHSZIHA RS DETERV -
EIEMRRR S RIR X535+ -
FENAME DETERV -
HIEESE X531B X532
BEESEEE (HERE) 52)1 (e
TR
X531 (FAxee
X431 (K. P BR) X552
BERNESRSTE (RERE) |RHER. BE | (IRR. S8
) (IR ERZ) | BF
i)
MAAVEEHE DFETERV -
TLV-TWA 1 2.7 %) (1973
® ACGHH ppm (2.7 mg/m”) ( )
TLV-STEL |-
AAEyx TERE RERL
@ reen .
BEFR  RAHERE|-
MAK RERL
©) DFG —
o )= eak lim -
B2 (<RI U — -
5. |0EE N nianid
TWA 1 3
®  NIOSH pPm (3 mg/m™)
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)
@ FEEFEFHMEL 64 (5) 253-285 (2022) FBREZOENE (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 https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
A Y Pax
}g%nm ﬁ/?uy @ OSHA Occupational Chemical Database
6 ﬁ(hﬁﬁmtbﬂf‘] https://www.osha.gov/chemicaldata/569
T [HEBEEE DL E1— |® CDC - NIOSH Pocket Guide to Chemical Hazards:
Yfﬁﬁo)ux |\ 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/legislatiarz(directives/directive-2000-39-ec-indicative-
occupational-exposure-limit-values
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1) Malley LA, Slone Jr TW, Makovec GT, Elliott GS, Kennedy Jr GL:
Chronic toxicity/oncogenicity of dimethylacetamide in rats and mice
following inhalation exposure. Fundam Appl Toxicol 28: 80-93
(1995)

2) Spies GJ, Rhyne RH, Evans RA, Wetzel KE, Ragland DT, Turney HG,
Leet TI, Oglesby JL :Monitoring acrylic fiber workers for liver toxicity
and exposure to dimethylacetamide. 2. Serum clinical chemistry
results of dimethylacetamide exposed workers. J Occup Environ Med
37: 1102-1107 (1995)
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1. {E=EMEL N,N-ZAFITERPIR
2. |CASE=S 127-19-5
BUES
AsE o ol
3. |B&ES (A EREEES 2-723
BEHES 20065E 20085%E 2013%E 20185E 20215 E
T (ERR18EE) | (FE20FEE) | (FR25FE) | (ER30EE) (BHB3EE)
SMSsY (BO) X455 X534+ - - XD (EZHELBV
SIS (BR) X5 X534+ - - XA (EZHELBV
[EE (RA @ HR) PEEXIRI TEEIERSE - - XD (EZHELBV
2MEEE (RA : &R) X933 X533 - - X533
SIS (RA : HEE ZXK) DEATER X534 - - XD CZHELBN
RISREME /R4 X253 X534+ - - XD EZHELBV
IRICX I BERERIBEH
/BRI X528 (x5328 - - X432
4. |GHS %A DFIRERRE SETEBL | DECERL - - SETERL
ISR X534+ X534+ - - XA (EZHELBV
LBl RIR Y X534+ X534+ - - XD CZHELBN
FEHAME X4+ X534+ X552 X51B X51B
4IES X51B X51B - - X51B
X531 (FPARfR
iz o= (B X3 (MRBHME (X593 (REME %, FiE) X3
SEENERSE (HEREE) ) ) - - (FREM/ERD)
X531 (AFRE) . X451 (AFhE. 0
HERNRESGESE (RIERE) | X901 () |X9H2 (MR - - 1%32)
*)
RANVEEY PDEETER - - - DFATER
TLV-TWA |10 36 %) (1963
® ACGIH ppm (36 mg/m") ( )
TLV-STEL |-
AAREE HEEE 10 ppm (36 mg/m>) (1990)
BEFR  mrrmEE|-
MAK 5 18 %) (2017
T T
. Ry eak lim
B2 (S PR AME — oo e
m mg/m
5. | 0B @  OSHA PP J
(@O~QEEE) -
~o é/ 3
TWA 10 35
® NIOSH pPm (35 mg/m’)
STEL -
TWA 10 36 3
® UK WEL ppm ( mg/m3)
STEL 20 ppm (72 mg/m?) . Skin
TWA 10 36 %) (2000
@ EUIOEL ppm ( mg/m3) ( )
STEL 20 ppm (72 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| EEEBEZFHES 64 (5) 253-285 (2022) :FEEEZFOENE (20224E)
®|List of MAK and BAT Values 2022
At https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/Iss2/Doc002/mbwl_2022_eng.pdf
%%EHY%@”R The MAK-Collection for Occupational Health and Safety https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
= =/, \ ik
6. ﬁ(“ﬁﬁutbﬂ’]#& @|OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569
F;a%@l/t]_—ﬁz (®|CDC - NIOSH Pocket Guide to Chemical Hazards: https://www.cdc.gov/niosh/npg/npgd0006.html
ﬁkODUZ I\ UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
i 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 hiigs://osha.europa.eu/en/legislation/directives/directive-2000-39-ec-indicative-
occupational-exposure-limit-values
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1) M. McFarlane, S.C. Price, S. Cottrell, P. et al. (1997): Hepatic
and associated response of rats to pregnancy, lactation and
simultaneous treatment with butylated hydroxytoluene. Food
and Chemical Toxicology 35(8): 753-767.
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(C. BIDETANIAZELRAEFDBHTZ&RE22B[I1% 5 Ut £%21H. 7:8
fal. 22:EER(C. ¥ E. FEE. £EFH1RE (G-6-Pase, Total
glutathione, GST, CYP, Benzphetamine N-demethylase,
Ethoxyresorufin O-deethylase (EROD), Epoxide hydrolase) %BIFEL
J4&8R. ERODD R DOHNE&7:EBIE T25mg/kg/dayEf cH5N Tz,
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1. {b=E¥EL 2,6-t-TFI-p-ILV—) (% : STFIEROFZMLI> (BHT) )
2. CAS%-@— 128-37-0
BEUES 64
3. |BRES
BHES (tEEEREEES 3-540, 9-1805
E=HIEE ZOF)GEFE 20}35Ef§
(CER18EE) | (Fa25FE)

SESEE (BO) X534 X5t

SEEY (BR) X735 X5t

SEEE (RA : HR) DERIRI DRSS

SESE (RA : &ZR) DETERL DRI

SUEESE (R @ BB ZZK) DEETERV DETERV

RIEFEZEME /R4 X733 X5t

AR(CXT I B EELIEEME

4. lGHssys /BRI x5228 5328
' = IFIR S X535H SETERL

RZE R e X551 DEATERV

iR ARR X535+ DETERN

FENAME X545+ DETERV

oS X535+ X732

pa 4 =4

EEOMEEN (HERE) Z'Z_ﬁf L (e %ﬂ (i

= o= emem |XD2 (BhRF |XD2 (B BF

FIEARR =k =R

FEENESES G (RIERE) . R .

MANVEEE FTERL FTERV

TLV-TWA |2 3 (IFV) (2001

@) ACGIH mg/m” (IFV) ( )

TLV-STEL
® BAEE HFE=E MERL
BEFYR  mATTSRE|-
MAK 10 mg/m>1 (2011
© PFe Peak li I (4)?2/011)( :
i Ry eak lim
i 2 (< PR Y — —
B AN
5. |OBE# @  OSHA s =
Z=
(@~QEEE) TWA 10 mg/m?
® NIOSH
STEL
TWA RERU
® UK WEL
STEL -
TWA RERU
@ 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) EXEFEFHMEE 64 (5) 253-285 (2022) FEREZF0ENS (2022FF)

@ 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

}?%Eﬁ %0)”2 https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
@ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569
= WAN. s
6 ﬁ(LﬁHL\tL‘ H’] (® CDC - NIOSH Pocket Guide to Chemical Hazards:
" MR EDLE 21— https://www.cdc.gov/niosh/npg/npgd0006.html
B'(faﬁk(DUZ |\ 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 48




;F H ur.l E.%i% u:F'ﬁﬁ

HFiR&HEFEH2022/12/8

ME#

2-IFINFY L CAS&= | 149-57-5

FHlREOES
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REDS

KRR NNEE S . 5 (BfiI:mg/m3)

BRAFEERE - JaF R SRR FHE (B : )

1) Pennanen, S., Tuovinen, K., Huuskonen, H., Komulainen,
H: The developmental toxicity 2-ethylhexanoic acid in
Wistar rats. Fund. Appl. Toxicol., 19(4):505-511 (1992)

2) Hendrickx AG; Peterson PE; Tyl RW; et al: Assessment of
the developmental toxicity of 2-ethylhexanoic acid in rats
and rabbits. Fund Appl Toxicol 20(2):199-209 (1993).
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ASEES 4RI I 2R OIS EERICHB VT, Wistar SyNMC0, 100 . 3008
LU'600mg/kg/ BRI O S UREROFER. FRIT0B DS
FaB|ECIRIEAEEF100 mg/kg/HTHol1)

F3443yMNZ 0, 100. 250. 5008LU1000 mg/kg/BZziERRAREIHR(C
RO SUERRT(E. BI8EE Az ZIEREUIENOAELA'100 mg/kg/H

ERESINTWD2) . 2- Iﬁ‘)l/\:F*j/Eab‘!@J%@HH@TCﬁﬁ"ﬁ’*u:.%EI(D/—\
BZFHEL. ENHRRIEDOIEINR Z%Z5|ERIIN. COTINEEEADEEL.
BEpC—ARIRBEN RSN AELL T T, ZORME 100
mg/kg/BEL EEDTETHOI,

BUEED, $MY)3RERICHITD NOAELZ100 mg/kg/BEHIMRL . g
HEZEZRBULSMg/ M3ZEEEREE (BRMNEFS) cLUHRRTD.
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ESHRI WHERE)

1. [{e2YE4 2-TFIAFH B
2. |CASE=S 149-57-5
BnES (B AEREEES 2-608
- 20066 20084
CEX18FE) | (Fm20FE)
SsEE (B0O) X455 X535+
2l (BR) X534 X534
Sl (RA : HR) DER RIS DER RIS
SlsEE (RA @ &R0 DETERV DETERN
2sEE (RA @ ., ZXN) DIETERN DEEATERL
RIEEEME,/RlEE X4531A-1C X1
g AR(C ERiaE BRARIEL
4. GHSﬁ;ﬁ R Sd‘i%i%d} B/ BRFE leﬁl leﬁz
IR BRI DEETERV DETERN
RRIERMEME X4t FHCTERL
LB IRt DEETERV DETERV
FHAME DEETERV DETERN
LhEsE X21B X1B
o w X 10N 725
REBNESEE (SERE) (pmeann |0
BEENESRSE (RIERE) X535+ DEEATERL
RAAVEEE DEETERN DEATERL
TLV-TWA |5 mg/m> (IFV)(2002)
O ACEH TrvsTel |-
® HAREX HEEE RERL
BEFR BRAFSEE
MAK -
" Ry (©) DFG -
HZE(X<EER R Peaklim |-
5. fBEQBEHE @  OSHA ngAL -
(@O~DFEE) ® NosH WA -
STEL -
TWA -
® UK WEL STEL
TWA -
@ EUIOEL —= -
(@ 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) EFEFHEFHMET 64 (5) 253-285 (2022) FEREZOEE (20225F)
() List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_e
== A paras ngpdf
}E%Em} %@HY The MAK-Collection for Occupational Health and Safety
%(C}Eﬁ L\E./LA\E’\J https://onIineli.brary.wiley:com/doi/book/lo.1002/3527600418 .
6_ rere . @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569
1‘%%&5]%0) |/t1_ (® CDC - NIOSH Pocket Guide to Chemical Hazards:

SCERDYA

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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FAUSEEO,0-IFIL-0-(2-1/VT | CASES 333-41-5
OEIL-6-XAF)-4-EUZSZ)L)
(Bl : 34T7>)>)

FHREOES

(x=)- =

FEO
55

B
fBRE

R NNE S : 0.01 (B mg/m?3)

FIRF ] (S EEPRFE ; (BEAi )

R
o

1) Terrill J: Twenty-one (21)-day repeated exposure
inhalation toxicity in rat: nose-only exposure. MRID No.
40815002. In: Diazinon: Toxicology Chapter for
Registration Eligibility Decision (RED), pp. 9, 21:
Guideline No. 82- 4: 21-Day Inhalation Toxicity - Rats.

X b

SYNIXFU, 0. 0.1, 1.0, 10, 100 mg/m3DiEE T, 3BMIRAFLELES
A, MEE7LFINIVIATS—E(AChE)SEHEFIINTORETERIR T U, 7R
ERAChESEMEDOXTBEEELE(E. 0.1 mg/m3DEET82%. 1 mg/m3DEET47%.
tET55%. 10 mg/m3DigET9%. ET7%. IXAChEEEDXTEREFLE (. 1
mMg/m3DEHET87%. WfE85%. LUEbRAERIGHICARTURL).

Bl EED, S EBROFER LDIRMERAChEEHEDLOAELZ0.1 mg/m3&H
#rL. NMEESREEZERU0.01mg/m3ZEEE4E(E (BFRINET) &
LTIRET 3.

£:30)
Ba

ZDIER

OLE1—XERECHITDF —m X DOERIGEMRN, EURRIEERFZZICENTK
MBICERRD, HEs IEE""0)1‘%.‘}(LBﬂbfn_}]ﬂd)ﬁ'lﬁkuﬂab‘ué\g'(@?ot&)
OLE1—XEREICHITDF—m X DELEES T UA - IR RRFZENERD, SE
DI RIRA> G E(LBﬂb'CLDDODSZﬁkuﬂED‘M\ﬁ'C%éK

CZ0A

( )

ZOAMDIX> -

US-EPA(1999)0),%% (RUNEE) ZE(CUROELLE1-ATOEEEA

BICHANZER/NICEEEG, LERIERS 1) LDEERETHHIENS
SEFARMERSUCFERARULB VL FERAMECOWTRRASHRE A ET
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1. {EZEWMEL FAUSEEO, O-JIFI—-0— (2 —-4VTOEI -6 —XFI— 4 —EUIST)L) (BI& : 4T7S)>)
2. |CASE=S 333-41-5
BULES
3. | BRES
BRES (LB rEREEES 5-923
E=HIEE 20064E 20165E 20205 %
- (PRi185E) | (FR28EE) (DIR2EE)
SMES% (BO) X4 X4 X534
SMsl (BR) X453 X534 X533
SMESY (RA @ HR) DRI TDEETRI XD CEZH UL
SESE (RA : &R) DFETERL DETERV DEETER
S (RA @ B, XN X534 X4 X534
RIERZEE/RIZiE X534t X534t XD (CEZHLRW
BR(CX I DEERIBE .
ZELR
g e X535t X554 RS LR
e IR 2R REAEE DETERN DETERV DEETER
4. |GHS73R R SR X551 X531 X431
EIEHRREERIR Y DETERN DETERV XD (CEZHLRW
FEHAME X4+ X51B X532
4hES X534t X532 X51B
4
wEmmmESt wEam > 07 T s w21 wER)
X1 (FHR
X EEE N
B2 (. 78|, B2 (| oL TR
BEENESRSE (RERE) |BR R 18 | S, WK Hﬁ /E\ﬁ\l”ﬂ%% ( ;‘
8) . LEIB3S (B )
1))
MANVEEHE DEETERN DEETERL DETERV
TLV-TWA 0.01 3(IFV) (2
(@) ACGIH mo/m” (IFV) (2003)
TLV-STEL |-
OAEy HFORE 0.1 mg/m’ (KZ) (1989)
@ 7= AL A =
BEPS  mAHraRE|-
MAK 0.1 31 (1995
© PFé Peak li I (2:23/022) : :
. Ry eak lim
B 2 (S FEPR M = —
B EN
5. |0EE @  OSHA =
D~QlBE L
( >5) TWA 0.1 mg/m>
® NIOSH
STEL -
TWA RTERU
® UK WEL
STEL -
TWA RTERU
@ 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 EEEEFHMEE 64 (5) 253-285 (2022) FBREZOENES (2022F%E)
@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/Iss2/Doc002/mbwl
Es A alaray _2022_eng.pdf The MAK-Collection for Occupational Health and Safety
E%uﬁﬂ %(DHY https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6 %(Lﬁﬁ L\E/A\E"J @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569
) %Eﬁ%@btl— (5) 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
SHRDYA k 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/legisl&@n/directives/directive-2000-39-ec-indicative-occupational-
exposure-limit-values
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BFRINNE LS 1 (B4{i : ppm)

mAFEEERE - FE R EERFE ; (B )

RYLH
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AED

1) Lomax LG, Stott WT, Johnson KA, Calhoun LL, Yano BL,
Quast JF. The chronic toxicity and oncogenicity of inhaled
technical-grade 1,3-dichloropropene in rats and mice.
Fundam Appl Toxicol. 1989 Apr;12(3):418-31.

2) U.S.National Toxicology Program: Toxicology and
Carcinogenesis of Telone IR in F344/N Rats and B6C3FI
Mice(Gavage Studies). Technical Report No.269 NTP,
Research Triangle Park, NC(1985)

5

X b

F3445y S LUB6C3F1YYRICT,3-290070R292% B0 E
70,5, 20, or 60 ppm (6KFfEl/H. 58/1E. 24/R]) (FKEUE
BRT. B ES /Ml L RZARIEFAE(L. 60ppmIXSEITHEIC
=mhofzl) .

F344/N5v MR 52ILH LUB6C3F1VI RIS 50ILIC1,3-27
O0070R>289%% S AL T &M% IYMI(F0,25,50 mg/kg/day. ¥
JA(C(30, 50, 100 mg/kg/dayDRE T2E & HEIR OIS U itER

(FKEHE : 3H./8) Tl&. 50 mg/kg/dayOBEET3YRORIBH
JURFEOB MRS . YIADEBIREEDRENGRHASNTS 2)

Bl EDcEdD, BNEERICHIFTANOAELZ20ppmEHIFTL . ANEEZR
BEZERULIppmZEEREE (BRNEF) ELUTUHERTS.

ZDIER

OLE1—XERRECHIT D+ — X DERIGEEFRL . BURHIRRFZECHNTK
IRICERD, ESMEFOIRE (CBRUCENMDOXBRABNGE THHD

OLE1—XERICHITDF—m X DELEES T UA - RN RRFZENERRD, SE
DI RRA> METEICERU CENNOX BN E TH DTS

CIZ0At

( )

ZOAMDIX> -

XEk1ORFOFERY : cis- and trans- 1,3-dichloropropene 92.1%.
1,2-dichloropropane 0.7%. £Dftithexanes and hexadienes/E&.
XER2DFERMOR : cis-and trans-1,3-dichloropropene:89%
1,2-dichloropropane: 2.6%. trichloropropene isomer: 1.5%.
epichlorohydrin:1.0%

ENADFRIOVWTSERERICEIENNE,
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1. IEZYE4 1,3->40070X>
2. |CASES 542-75-6
BULES
3. |[BmES —
BRES B EEREEES 2-125
= 20065FE 20105E
el
REIEAE (TRISER) | (T2
SESE (0O) X533 X533
=S (BR) X533 X533
SHESY (RA @ HR) DEEXI RS DI
SHESY (RA  &ZR) X533 X533
24SH (RA : HE. ZXH) FTERV DEATERV
REREE/ Rt X532 X532
HR(Cxe peei=(d
R( 5(1?‘5?% EEH X432A X452
' e IFIRESRAEIE TR SHETERL
RS RS X1 X531
LB IR X4t X532
FEHAME X532 X532
HIES S X4t X539t
4
HEENEESE (HEORE) (X952 (FK3F) H%ﬁ)ﬁl (FREER.
HEENESESE (RERE) (XH2 (B) Bﬁi (ﬁ 5
&, BBt
RANVEEH DETERV PDEATERV
N — TLV-TWA |1 ppm (4.5 mg/m?) (2004)
TLV-STEL |-
o DAEE WSRE |RERL
BEFR  BAHSRE|-
8 DFG MAK RTERL
. Ry Peak lim -
B2 (3 BIR S — ———
S EN
5. |[BOBEE ® osHA — =
=
~~
(O~QEE3) N — TWA 1 ppm (5 mg/m?)
STEL -
® UK WEL TWA RTERL
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) FEEMBEFHMEE 64 (5) 253-285 (2022) SFFEEZ0EIE (20224E)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwI_
AN A 2022_eng.pdf The MAK-Collection for Occupational Health and Safety
z(%;; Tﬁ/f;gy https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
CHUVZZE @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569
6. ﬁ%ﬁa%@btl_ (® CDC - NIOSH Pocket Guide to Chemical Hazards: https://www.cdc.gov/niosh/npg/npgd0006.html
B'IE'HKODUZ |\ 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 o4
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WL, 1,4-2/00-2-I7> CASES | 764-41-0
HHREOES AE ). HE
S e iSEERSS D BRETERV (BfI:)
EDIRZE — — - —
BRA(FKERE - J2IFHE(FERFE : (BEAT )
1) Mullin LS, Kennedy GL Jr, Wood CK. Nasal tumors in rats
IEHLER following long-term inhalation exposure to 1,4-dichlorobutene-2
== (DCB) . Drug Chem Toxicol 2000; 23: 403-17.
REQ) fESD3YMZ, 0 (160ML) . 0.1 (150MT) . 0.3 (150ML) .1 ppm (128[L)
AN T, 685fE/8, 58/, 19hARIRAEEEL. EDESH A RIERRUISGRERDE
s R, R4SEREN0.1 ppmEFT7.6% (p<0.05) ReHsNic. EFREOELEES
(E(CIRER) (F, 12 A%&(IC1 ppmEREERFT, 19NAH%IC0.3 ppmEREEEET,
170 A4&(C0.1 ppmBREBEFTRAELUN. 1 ppmEF (88.8%) DHFBRTHOI.
P ESD, B S ECEVTENANRHSNTVDZENS, EEEEEIRET
< SRVEHIETT S,
X b
OLE1—-XEE(CHE T2+ —mX D2 RILEFZEN. RUENEREZE(CHVTKIE
(CERD, \MBMEF DR (CBRU CEMDOXBEAENNE THDIH
OLE1—XECHIT2F X DEEES FUA - RNRRZENERD, SEIOT
BN ZNIEH > RIA > NRTEICFRU TEIDOS EARABENM N E THHdIzsh
Bga Ozt
( )
ZOAOIXT b
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wEEEN FHERER)

1. {e=2ma4, 1,4-3900-2-75>
2. |CASE=S 764-41-0
J ELES
3. | &S CErEREEEs 2118
o= (ﬂﬁgs?fsfﬁfﬁrfg) (qzzgszlzoffﬁrsrzg)
aMsE (80) %43 X453
aMBE (BR) %43 X453
S (IRA : HX) DERFI | HEEHRH
SN (R KSR X431 X551
SMBE (RA : BE. IZN) | ST | HETEsn
RSB R/ FIEE X5)1A-1C X531
—
ﬁg;gfﬁm% B 1 1
N . IR ESRAEIE DETERL | HEETEBL
: s BRI DEETERL DETERL
SRR R X%31B X452
FAANME X$1B X4)1B
SRR X452 SEFTERL
X IR NES
i BT o
BEENFESSE BERE) (moemr (DT
) X593 (i “@’(‘;'%%%?3
BAER) i
BEENESEY (RERE) Egiﬂ%’?”&% z?l (FroR2e
mzAEEN DETERL | HEETEBL
TLV-TWA  [0.005 ppm (0.025 mg/m?) (1993)

® ACGIH

TLV-STEL |-

HAEXZ IFE=RE 0.002 ppm (2015)

® /8- =) =
BEPR  RAHDRE|-
MAK BERBL
© Dre Peak li
b N = eak [Im -
KSR (S EEPRFUE WA —
& EN
5. |0EHE @  OSHA -
DD STEL -
~~ =z
( >%) TWA SBERL
®  NIOSH
STEL -
TWA BERBL
® UK WEL
STEL -
TWA BERBL
@ EUIOEL
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)

(@ EEBLETFHMES 64 (5) 253-285 (2022) :rBAREZ0BE (2022&4EF)

(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/m
L Gy bwl_2022_eng.pdf The MAK-Collection for Occupational Health and Safety

}?%DEY§O)HR https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418

%(:}Eﬁ L\EL\E’\] @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569

6. = > CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/npgd0006.html
MEZoLE1— | :https://www.cdc.gov/niosh/npg/npgd0006.

SHRDYZ S 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/legislag@/directives/directive-2000-39-ec-indicative-occupational-
exposure-limit-values
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ME&

AF)-tert-JFILI-FIL CASES | 1634-04-4
(5% :MTBE)

FHHREOERS

2 ) =

B
D%

BRTEE
fBoRE

R NNE 19 : 50 (A7 : ppm )

IRA(ICERE - G HEEICERAME (B )

R
o

1) Johanson G; Nihien A; Lof A:Toxicokinetlcs and acute efFects of MTBE
and ETBE in male volunteers. Toxicol Lett; 82/83: 713-718(1995)

2) Nihlén A, Walinder R, Lof A, Johanson G (1998) Experimental exposure
to methyl tertiary-butyl ether. II. Acute effects in humans. Toxicol Appl

Pharmacol 148: 281-287

3) Daughtrey WC; Gill MC; Pritts IM; wt al: Neurotoxicological evaluation of
MTBE in rats. J Appl Toxicol 17 (Suppl 1): S57-564 (1997)

4) Biles RW; Schroeder RE; Holdsworth CE; MethylI tertiary butyl ether
inhalation in rats: a singie generation reproduction study. Toxicol ind
Health 3(4):519-534(1987)

4) Lington AW, Dodd DE, Ridlon SA, Douglas JF, Kneiss 1], Andrews LS
(1997) Evaluation of 13-week inhalation toxicity study on methyl t-butyl
ether (MTBE) in Fischer 344 rats. J Appl Toxicol 17, Suppl 1: 37-44

6) Bird MG, Burleigh-Flayer HD, Chun JS, Douglas JF, Kneiss 1], Andrews LS
(1997) Oncogenicity studies of inhaled methyl tertiary-butyl ether (MTBE)
in DC-1 mice and F-344 rats. J Appl Toxicol 17, Suppl 1: 45-55

102D ANBHERT T4 T7EITRICS, 25, 50ppmOMTBEZERAERE (L% 2855 (F<EE
UIZEHBRT. 50 ppmDEEFTEIANRESNBNOEL, 2) . F3445y Ntz I sRe LIz EE
EIRAEKE (MR 20L) SLUREWALLE (i 150T, 685/, H. 58,8,
13:8[E) TENEN 0. 800. 4000. 8000ppmZ(FKEUIFEENSNOAELZ800 ppmé
#HmUTUVWA3) . SDYIMNfELSIT, 30tz AR ARRIROFES4RER (0. 300,
1300. 3400ppm. 685fE,/H. 5H. 718, 12i8) T. f#F,5vy,30085L0U'3400 ppmaEf
TESBMNHBNED).
F3445y Mtz I REUTCPHAR A GER  (t#EE= 10T, 0. 800. 4000. 8000ppm. 6
BERS./H. 58,38, 138/[) TE. 800 ppmDiEE £ Thiasd LUEMADERZE (352
SHSRMDIES). CD-1XIABLUF3445vh (FNENUMEMERZS0IL) ZHAVEIRAFEN A
g% (0. 400. 3000. 8000ppm. 68FfE H. 5H 1A, ¥YUX18518. 3vh24nH) T,
DI IZEEDSY MONOEL(Z400 ppmTH36)

BLELD, EPEER(CEDINOAELZ400ppmEHIRTL. RMEERERMEEERIRVCEER
Ml (BFENIEFYI) S50ppm%ZIiIREI D,

20
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ZNDIER

OLE1—XEAREICHIT D+ —m X DOERICEMRN . RUSHMERFZE(ICEVTKIRE
(CERD, EEHEFEORFT TRV CENDOXEGRENGE THDITsH

OLE1—-XBECHITDF X DEEES FUA - ZRN R ENERD, SEOT
> R > MERTE (CBRU CENMDO X BRI BEN N E THDIzsH
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Bl

HREEHRN FHERE)

L MEE XF)-tert-JFII—FI (Bl : MTBE)
CASEH=S 1634-04-4
= BUES 856
BR&S (CBEEREEES 2-3220 _
= 2006%EE 2017%E
Eial ) R
REIERA (TH18ER) (TH20ER)
SESEE (BO) X455 X545+
SMSEE (BR) X549t X545+
=2HsEE (RA : AR) PaESPUE ) DI &R
SMESE (RA @ &R) X545t X545+
S (RA : MEE, ZXN) FATER FTERL
KRISEEE/Rigit X532 X552
GHS%*a ARICXH 92 EERIBE 1L BRRIBIE X52B X528
IR 2R R EE DFETERL DFATER
B SR EIE X534t X534+
LB R X534t SEETERL
FEHAE X432 DEATER
HIESE X539t DFATER
. 5 = X533 (REMER. KU |X9D3 (KUBRIEIE.
< %E\ == gaﬁ
HERNESESE (HERE) —" FREMERR)
HERNESE ST (RIERE) X534+ DETER
BANEEN X1 DEATER
TLV-TWA |50 ppm (180 mg/m>) (2002)
@ ACGII__' TLV-STEL |-
" EXER  AeeE  [BEsEL
e 4¥S BAHSRE|-
ke (F<EEIR A 5 - MAK 50 ppm(180 mg/m>)(2000)
(EIDL=E: Peak lim |1 (1.5)(2000)
TWA ERERL
@ OSHA STEL —
(O~QFE%E) o  nosH  TWA FERL
STEL -
TWA ERERL
® UK WEL STEL —
TWA 50 ppm (183.5 mg/m>) (2009)
@ EU IOEL
STEL 100 ppm (367 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)
Q FEFBFEFHMET 64 (5) 253-285 (2022) FBREZFOBE (20224F)
® List of MAK and BAT Values 2022
2SO A https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_eng.pdf
L?%DHHY%_FOJHR The MAK-Collection for Occupational Health and Safety
EICAVEAR https://onlinelibrary. wiley.com/doi/book/10.1002/3527600418
%B&I%@I/tl— @ OSHA Occupational Chemical Database 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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1. {b=E¥EL INRI-TFIV=2,3-IRF>TOENI-FI
2. CAS%-@— 2426-08-6
BEUES
3. | BRES
ImES (B EREIEES 2-392
E=HIEE ZOF)GEF;_ 20}6EET§ 2021%E
(CEp18FEE) | (Frk28FE) | (HHI3EE)
SESEE (BO) X555 X5t -
SMEE (B X453 X533 -
S (A : HR) DR B PSE VAN -
SMsEE (RA : &R) X534 X533 -
SEEE (RA : $EE. ZXN) PDHTERV DEATERV -
RIEFEZEME /R4 X732 X532 -
AR(CXT I B EELIEEME
JBRRIRIE XP2A28 | XP2B ]
4. |GHS#E DO SR REAE SETEBL | HEETERL -
RZE R e X551 X531 -
BRI X532 X532 -
FENANE X552 X51B X51B
LB DHETERV X532 -
- R -\ |ED3 ([ER |XH3 (KUER!
FESRNNRE S (HEIREEE -
e B (HERE) |0 1)
X431 (MR
431 (00
mrmnRsst (vans) | T s o i
JiBgs (3B1))
RANVEEHE DHETERV DETERV -
TLV-TWA |3 16 %) (2014
® ACGIH ppm (16 mg/m") ( )
TLV-STEL |-
® AR HERE 0.25 ppm (1.33 mg/m?) (2016)
BEFR BAHEE|-
MAK RTEIRL
©) DFG ol
! Ry eak lim -
B2 (< EIR FAE - e
m mg/m
5. |0BE @  OSHA PP 2
D~D3BE -
( >%) TWA -
® NIOSH 3
STEL C 5.6 ppm (30 mg/m?)
TWA RTEIRL
® UK WEL
STEL -
TWA RTEIRL
@ 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) FEHEFEZFHMET 64 (5) 253-285 (2022) FEREZ0EE (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/I1ss2/Doc002/
e mbwl|_2022_eng.pdf The MAK-Collection for Occupational Health and Safety
}/%%EHH #0)112 https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
%(:ﬁﬁ L\tj_x\ﬂf‘] @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569
6. *%%Fﬁ%@l/tl (® CDC - NIOSH Pocket Guide to Chemical Hazards:https://www.cdc.gov/niosh/npg/npgd0006.html
EJS -
Ymkgjljx |\ 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 60
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1) Sim, V.M.; Pattie, R.E.: Effect of Possible Smog Irritants
on Human Subjects. JAMA 165:1908-1957 (1957).

X b

BMARI>T47 12 Al 12 mg/m3(4.1 ppm) %10 ~15 53[EIE
FRSEECA. [FERINSTRNMAED. ZORMIR (FHCEHLU
ERUE ) (CX I 2580V RIBIN AN,

PUELD, E FOBRB LUFEREADRIZAEIRDLOAELZ4. 1 ppmE HIBTL.
FERFE TIRVRIBE N DR ENS . NMERGEFzERUREREEE
0.3ppm (BRXIKEEE) ZigERIT 3,
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AN
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ZDIER

OLE1—XERRECHIT D+ — X DERIGEEFRD . BIURHIRRFZECHNTK
IRICERD, ESMEFOIRE (CBRUCENMDOXBBABNGE THHD

OLE1—XEREICHITDF—m X DELEES T UA - IR RRFZENERD, SE
DI RRA> NETEICERU CENNDOX BN E TH DTS

CZ0Ah

( )

ZOABOIA -

BARNA A7V EL 2 A-DF vk (R 50T,/ 8F) 2GRN AREEHER
(0. 3. 6. 12ppm. 685fEl/H. 58,8, 104:8) T3ppm EFEXTEEAD
BE (IR EROXNE. BFARFCEDSLVIR R OEREEMIR FRZ{6E
ZF) h#xsnie (2001) ZENS. SEREDIPAECOVWTOIREITHE,
BB, GHSEUFDFE (2015) TENWID2EBOEKERER CAFEZE DA B HER
FAEnTuazens, SEEMSM (RIEFKE) (CLBMBRFZECOVTOA
ROBIBULIREIHNETHD. BH. EEFEBEOURIFHIEE (2020) TIHE
LEMHDEEN TS,
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1. (BB 2-973 =)
2. CAS%-% 4170-30-3
BULES
3. | &S
e (LB FEREEES 2-524
EEHIES 20065E ZOQSEEFE 2021 5%
(ER18FE) (FERk20FE) (BH3EE)
SESE (B0O) X33 X33 X533
SIS (BR) X732 X33 X532
SEsHE (RA @ HX) IEENERAL DRI | RPEEELRW
SIS (RA : &R) X731 X531 X1
SESH (RA @ .. SAN) DFETERL DEETERL DEETERL
RIEREE/ RIEE X732 X731 X531B
BRICH I S BERIB
R( 3(1?‘3.’»%% RIEEE 452A X431 431
%5 /BRI
4. |GHS3 %A - " " -
IR ER R E 4 DEETERL DEATERL DEATERL
BRI X1 X531 PDEATERL
IR ER X51B X531B X731B
FENAE X532 FATERL X731B
LhEs4 PDERTERL FRTERL FATERL
. SE R SE R g
eSS (HERE) X733 ([UERIE (X903 (RERIE IZﬁln (P0R
%) %) 25)
X 1ad1)
HERNESRSE (RIERE) X4 DEETERL Enﬁl (. VIR
25, FFE)
RANVEEMY DFETERL DETERL DEETERL
TLV-TWA -
() ACGIH 3
TLV-STEL [C 0.3 ppm (0.86 mg/m~) (1998)
BAEZ ITERE RERBL
® /8= AL AL P
BEFS BAHSEE
MAK BRERL
©) DFG pe—
v == eak lIm -
B2 (IR UE - Y Ty Py
m mg/m
5. | 0EH @  OSHA PP 9
(@~QlEEE) A
~~ /é 3
TWA 2 ppm (6 mg/m
® NIOSH ppm ( 9/m’)
STEL -
TWA BRTETRL
® UK WEL
STEL -
TWA BRERL
@ 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)
(@ FEEMAETFMES 64 (5) 253-285 (2022) HFBREZ0EIE (2022FE)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mb
e m At o wl_2022_eng.pdf The MAK-Collection for Occupational Health and Safety
ﬁ%ﬁﬁﬁ %O)J‘Iy https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
%(:}Eﬁ L\T‘f/_}E’\JﬁE @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569
6. o h (B CDC - NIOSH Pocket Guide to Chemical Hazards: https://www.cdc.gov/niosh/npg/npgd0006.html
BEDLE1I-X
] ® UK HSE (Health and Safety Executive) EH40/2005 Workplace exposure limits
ADYR ®
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 62
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BFRINNE LS : 0.1 (Bf7: ppm (=0.65 mg/m3) )

FERFRICKERFME 0.2 (B : ppm (=1.3 mg/m3) )

RYLGH

1) Alexandrov, D.D.: Bromine and Compounds. In:
Encyclopaedia of Occupational Health and Safety, 3rd ed.,
Vol.1,pp. 326-329. Parmeggiani, L. Ed. International Labour
Organization, Geneva (1983).

2) Henderson Y, Haggard HW. Noxious Gases, p.133. Reinhold
Publishing Co., New York (1943)

3) Morabia A. Selleger C, Conne P, et al. Accidental Bromine
Exposure in an Urban Population: An Acute Epidemiological
Assessment. Int. J. Epidemiol. 17(1):148-152 (1988)

X b

RIR(FR. FE. fhRCHUTRVREEMZRU. ERE Tl ESEICREM
WEZH LS. REFEDEKETEFEEE#0.08ppm (0.5mg/m3)Zzi#E1E
LTIE>BBRLEESN TS, #0.5-0.6ppm (3-4mg/m3)IRIE T TlILAEL —
A—EEU TOVEZEIARTIEE. £91.7-3.5ppm (11-23mg/m3) TIIRAEIET
BEDEE%. #4.6-9.2ppm (30-60mg/m3)([CRBEBHTHERTHD. 2L
T30ppM TIIIEIFRIDSB(CFEICEREDIREN DD 1), — . REAFKECHT
DERAFEIEEF0.1-0.15ppm. =R (0.5-185/) TOKEICHIIZR
KEFBBRE(I4ppmEDIHREEHS2).

SIR-T TREUVCRARRORESBHINSFEEULRERTA(30.2-0.5ppm
DEEISGEUN., CNICEESNERICGERX . FREREEIR, FEIZA°5E
NERHSNTE3)

U EhSEEEEE (BFRENEFYI) 0.1ppm (0.65 mg/m3) EEE
#{E (JERSREI<KERFME) 0.2ppm (=1.3 mg/m3) ZiREI 3.

=0
5a

ZDIER

OLE1—XEAREICHIT D+ —mX D2 RIGEMRN, FEURHIERFZECENTK
MRICERRD, ﬁ%‘l‘i%%’@’fﬁﬂ‘kBﬂbTLbﬂwﬁlﬁknﬂab‘M\Efﬁét&b

OLE1—XEAREICHITDF—mXDELEES T IA - IZRRRFZENERD, SE
DI RRA> RRTEICERU CENMDOX BB E THEH

2ot

ZOAMDIX> -

FEAERENE NSRS, (BN R FEEFABEEZELDDT, 1EkF
F(SERFMEOIRE I 2N ZETH D,
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HRESEHRN FHEREER)

1. [{tEER =ES
2. |CASES= 7726-95-6
BLES
3. DES
BHES CEAEREEES
B 20065%E 20145E
(ER18EE) | (Fr26%EE)
2045 (BO) X533 X34+
245 (BR) DEETERV DEETERV
2045 (RA : HR) FAXTHRIG FAXTHRIG
24 E (RA : &= X531 X532
SEE (RA : BE, 2N | H%ETcsn0 SEETERN
FEREE /Rt X531 X531
HR(CHT 9 2EEEERIEE 14/ BRFIEL 4 X451 X531
4. |GHSH%E DR SRR SHETERU SHETERU
e SR AE SEETERN DEETERN
AR RIE M SEETERN DEETERN
Fh A SEETERW DEETERN
=1k SEETERN SEETERN
- e /s X1 (FR2: (X1 (ARER
S %E\ EEy %Eﬁ
FERNESESE (FERR) |- ormen) R 9ms)
X531 (0PRSS |[X91 (FE%R.
HEENRESESEYE (RERE) (R, 8% A9 |IEIRSE, 5w
W) %)
mEIAEEM SEETERN SEETERN
TLV-TWA 0.1 ppm(0.66 mg/m>)(1994
® ACGIH ppm( 9/3 ) )
TLV-STEL [0.2 ppm(1.3 mg/m?)(1994)
BAER FEEE 0.1 ppm(0.65 mg/m?>)(1964)
BEFR gAHEE|-
MAK -
® DFG el |
b N ) = eaK IIm -
B ZE (I<EE R R B TWA o1 07 ma/m)
. m(0U./ mg/m
5. |0BE(@~®@(F |@ osHA PP 9
sz STEL -
s 0.1 0.7 3
® NIOSH TWA ppm(0.7 mg/m’)
STEL 0.3 ppm(2 mg/m?)
TWA
® UK WEL
STEL
TWA 0.1(0.7)2006
@ EU IOEL
STEL -

JRE TR F DU
SRV AR
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)

@ FEFELEFHMES 64 (5) 253-285 (2022) sFSREZOES (20226EF)

@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/m
bwl_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 64
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AED
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fBiRE

RFfEINIEE S : 0.05 (Bi : ppm)

RAIERE : 0.15 (B : ppm)

R
o

1) Misra UK, Bhargava SK, Nag D, Kidwai MM, Lal MM
(1988):0ccupational phosphine exposure in Indian workers.
Toxicol Lett 42: 257-263

X b

1H2~38Fr0OLE T, 1E120~30573DUALT7 IV L2 FBVEEAD
JERAEZE(C11.14F/] (0.5-29FR)MESBL TV 222 DIEZEA(C. /F3%
ZOBEEERARCZHOMREIRFINREAZEZMUIER. /FERIG
BRFDIFEERE(T0.17~0.28 ppm. fEER TROIKEEELL.5~
2.11 ppm. FI(IEEEL0.65~0.98 ppmTHofz. 1553~ 38FfH]
¥ I 2R DE Bk, MFIRAIEE . BN ERD —ASH R IFIRERIEIR T
H0. 31.8%N'GEMRE. 13.6%HDFEVVEERZ. IBERZOORGRR. AN
B2k, EREEDR. BARAIREIREINTUVD CNSOBEREEIRTEE ~
PIZE T, EEOIECIRSRMOIEL)

U EDFRENS. £ MDF (I EERE DER/IMEO0.65ppmIcLDEREFM
RonrcensieEE%EE (BfEEEFS) 0.05 ppm. mEE%E(E

(RKIKERE) 0.15ppmzIERI 3.

E=J0)

Ba

TDIEH

OLE1—XEAREICHIT D+ —mX D2 RIGEMRN, EURHIERFZE(CENTK
IRICERRD, ESUEFORET(ICRU CEIMOXEEREN M HE THDD

OLE1—XEAREICHITDF— X DELEES T IA - IZRRRFZENERD, SE
DI RN RRTEICERU CENMDOX BB E THEH

Oz

( )

ZOAMDIX> -

INRT2 A Sv—THEL, SIFINSFANINISEEIRTRIGEE
DRI THAEL TVWSRTRERE ICAREHHIN, OB EFE
DRVENERAEIRT —9THD, EMIERERFERIDETL TERAISILZ

ERo

IKISEFPITVIE TRADORIEIEEWIB THEENS, RKXEKEIR
BZEEI2ONEZE (L. AIEEN LB E TRVEEN®DD
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eSS (WHRER)

1. {EZFYE%4 KA1
2. |CASE= 7803-51-2
BUES 1376
A= =
BES (CBEEREEES 1-1204
=5 20065FE 20195 E
BEHIEE ) Z
(ERX18FE) (BHTEFE)
=MEl (B0O) ESPOE AN DEEMERS
=ME (B IR DEEMRI
=HEYT (RA : HR) X531 X531
=MEY (RA  &R) ESPOE N DEEMERI
=Sl (RA B XN ESPOE N DEEMERI
SRR/ RIEE DEATER DEETER
AR(C =EeitEd " "
Rl 9 SR IREIE HEETERL HTERL
4. |GHS%E / BRRIEE
' - IR BR RAE 14 PDETERV DEATERL
BRI PDEETERN DEATERL
A IEHRE A RIR X534+ X535+
FEHAE X4+ DEATERL
4IEESE X534+ PEATERL
X931 (FHER M |X1 (PR
BERNESRESE (HORE) Rk FFE. HE (RO OMER. IF
B OLMEXR) IREs, SHILE)
SEENESES T (RIEFRE) X534 X5t
RANVEEN AR DEEXERS
K 3
®  ACGIH TLV-TWA 0.05 ppm (0.07 mg/m )3(2018)
TLV-STEL [C 0.15 ppm (0.21 mg/m?)(2018)
® HAEX HFERE MIERL
BEFS BAHFSEE|0.3 ppm (0.42 mg /m?) (1998)
® e MAK 0.1 ppm (0.14 mg/m?®) (1958)
Hﬁk%@(ﬁgﬁﬁ?ﬂ@ Peak lim 1(1)(2000)
TWA 0.3 ppm (0.4 mg/m?)
m @ OSHA
e R
~ Z 3
= ® NIOSH TWA 0.3 ppm (0.4 mg/m )
STEL 1 ppm (1 mg/m~)
3
® UK WEL TWA 0.1 ppm (0.14 mg/m3)
STEL 0.2 ppm (0.28 mg/m~)
3
@ EU IOEL TWA 0.1 ppm (0.14 mg/m3) (2006)
STEL 0.2 ppm (0.28 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) FEEFETFHMES 64 (5) 253-285 (2022) ABREZOENS (20224F)
(@ List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwl_2022_en
=) Yaraxd g'pdf
E%Eﬁ %@”y The MAK-Collection for Occupational Health and Safety
- \ :/\ E https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6_ ﬁ((—ﬁﬁb 7— AE’:M%% @ OSHA Occupational Chemical Database  https://www.osha.gov/chemicaldata/569

BZEDLE1-X

BADYR 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

(7EU 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) Holson RR, Bates HK, LaBorde JB, Hansen DK: Behavioral
teratology and dominant lethal evaluation of nitrous oxide
exposure in rats. Neurotoxicol Teratol 17: 583-592 (1995)

2) Pope WDB, Halsey MJ], Lansdown ABG, Simmonds A, Bateman
PE: Fetotoxicity in rats following chronic exposure to
halothane, nitrous oxide, or methoxyflurane. Anesthesiology
48: 11-16(1978)

X b

RS EIECETIBIEIAFSNTLR,

SD3wh (M, (<EERFEZ12ML) (CXUL T, EER{E=SR (0. 1,000, 5,000,
10,000 ppm) %o6B5fE/B. fEIREARIR (M) FEoBER (5) RAEEE
Ulz. EERIREZ(CHV T, B5Y bORECFZERBL FIYMDEEFORES,
HARHMAE, ERAEBNN. £RITENOVT, 2R RLENZHOREL)

SD3wh (. (F<EEEFR7~10[L) (CL T, IEEZESR (0. 10,000,
100,000, 500,000ppm) %8HsfE/H. tEIREABT (21H) IRAFKELR,
100,000 ppmBEL E(CHWT, faIR Y hOFEME UL TLVEZ, 500,000ppmIc
HWT, BIYMDARECFEERL BIESYMOBIEROBINRESNE2) .

PLEDZELD, EPEERICHITDNOAEL(E10,000ppmTHN. FHEEREE
ZERUL100ppmZREREEE (BFREMNETI) EUTHRERTS.

20 TDIEE
e

OLE1—XEREICHITDF —m X DOERIGEMRN, RURRIEERFZZICENTK
IBICERRD, s IEE”*OD@J(LBﬂbTLbﬂd)ﬁlﬁkuﬂab‘uA\gtﬁét&)
OLE1—XERICHITDF—m X DELEES T UA - RN RRFZENERRD, SE
DI RRA> I\E’x“i(CB%Eb(i&bﬂ@ﬁ(fﬁﬁ%ﬁ’ﬁh“%\%"@%éh

CZ0A
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ZOAMBOIA -

-OELBEBIDLE1—T(& EMDINS ST 7 ZREVIEF v /)N —T DR A FEEE
BRCHIT2HRBRERBZ SO EDIFHERRB OB ZIToTHN. NOAEL
25ppmdn3LNE50ppmAEREN TLVBH, sub-clinical X1 R THBIZENS.
INBET > RN > NUTRFREIDNE B FRTE I DB TI>RBROVEHIRTL
7_:0

-HTESMCOOVTE I SRS ROEIBEBRFT NI E

67




BUFE

HwESHIN WHERER)

1. B —t—23% (& : BEEER)
2. |CASE=S 10024-97-2
BUES
A s —
3. |BES (CBrEREEES 1-486
20065E 20195
E4IE . _
REREE (TE186EE) | (SHmem)
SMESHE (BO) PEEXIRI X
SIS (BR) DEETERL X
SESE (RA : HR) DEETERL X
2SS (RA : &R IR X
SESE (RA : B, ZXK) PRI X
REREE/ RIEE X534+ X
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4. |GHS %A IR BRI DETERV X
R R4 DEETERL X
LB R4 DEETERL X
FENAIE X535t X
EhES 14 X31A X531A
7L
BEENEEEY (HERE) 205 REME \XD3 (REME
) )
X431 (M. 14
HEBNEES (RERE) |Ex e |0 . FER
EIM%R)
)
RANVEEY BAE PO DS X
TLV-TWA DI
5 50 ppm (90 mg/m>) (1996)
TLV-STEL
® AAEx HEEE RERL
BEFYR  mAHORE|-
MAK 1 1 @
® bFé Peak li ]IO(OZ)pp(?OE)SO T
0 “ ) o eak lim
RS2 (SRR FHE . =
ERIETS
5. | 0BH @  OSHA -
(O~QEBE) L
Tl TWA 2 4 3
® NIOSH > PPm (46 mg/m’)
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)
@ FEEFEFHES 64 (5) 253-285 (2022) FBEEZEDEIS (20225E)
® 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 https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
EA Podax
E%DHY#(DHR @ OSHA Occupational Chemical Database
6 SE(CAVEARIE|  nitps://www.osha.gov/chemicaldata/569

BEoLE1-X

MADYZ bk

® 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/legislaé'@n/directives/directive-2000-39-ec-indicative-
occupational-exposure-limit-values
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1) Warheit DB, Kelly DP, Carakostas MC, Singer AW (1989):
A 90-day inhalation toxicity study with benomyl in rats.
Fundam Appl Toxicol 12(2):333-345

X b

= 20LDCD 5y M6 fEl/H. SHFRE/ET 0. 10, 50, 200
mg/m3DAJ3)LZ90HFEEEBIECEUIRA S HRERCBVTIR LD
Z, AREEINIFSIMEBEEETHIROSNEL) « UEDOERSE
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HREEHI FHHEER)

1. {bFYpEL N- [1- (N-n-TFILDILIEAL) -1H-2-AOVLZHVUIL] DILIESEEAFIL (Bl : RJZ)L)
2. |lcasE= 17804-35-2
BULES
3. |[BmES
{tEEEREEES
EEMIER 2096351'5 20205E
(ERk185E) (HH2FE)

2SS (BO) X535+ X (eZELRn

=ME (B X555+ X CZHELRVL

2SS (RA @ HX) DEEWRS X (eZELR0n

SESH (RA : &ZR) FATERL PDRTERV

SESY (RA @ #EE. ZAN) DEFETERL DEETERV

REERM/ RIEE X533 DETERV

bl i SETER SETER
4. |GHSO#E DFOR SR FTERL SBTER

BRI X1 X21A

ATE A RIR X51B X531B

FEHAE X535+ X552

AhES X531B X531B

SEENESESE (HESRE) X9 Xa1 (4£hEsR (BH) )

X SHE. . AETERR

BEENESESYE (RERE) X952 (FH) E(%z@n (;ﬁ B, B, SEO8E

EAAVEEN DRETERL DETERV

© ACGIH TLV-TWA 1 mg/m? (Inhalable particulate matter) (2014)

TLV-STEL -
BAREE FERE 1 mg/m?>(2018)
BEFR BAHSEE |-
MAK -
. ® DFG -
W (SRR AME Peak im _|-
5. | pEE o GEE TWA Total dust 15 mg/m?. Respirable fraction 5 mg/m?>

|(@~aus=) T
~ E TWA -

® NIOSH
STEL -
TWA -

® UK WEL
STEL -
TWA -

@ EU IOEL
STEL -

@ ACGIH TLV® and BEIs® Based on the Documentation of the threshold Limit Values & Biological Exposure
Indices (2022)

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

Q) EEBAETFHMES 64 (5) 253-285 (2022) FBREZOENIE (20224F)

(® List of MAK and BAT Values 2022
https://series.publisso.de/sites/default/files/documents/series/mak/Imbv/Vol2022/1ss2/Doc002/mbwlI_2022_en
g.pdf

}?%Eﬁ %0}”2 The MAK-Collection for Occupational Health and Safety
_ https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6 $(LFH L\E/LA\E,\J*%% @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569
' F;'a%@l/t_—l_—y (B CDC - NIOSH Pocket Guide to Chemical Hazards:
s https://www.cdc.gov/niosh/npg/npgd0006.html
BADUR

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

(7EU 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) Nomiyama T, Omae K, Ishizuka C et al. Evaluation of
pulmonary and testicular inhalation toxicity of diborane in
rats. Toxicol Appl Pharmacol 1996; 138: 77-83.
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HESHRI (FHERR)

1. [(EEmER o>
2. |CASEHE= 19287-45-7
- BLES 1972
3. |BRES —— —
(LB EEREIEES 1-1209
REERS i
s (BO) DFETERL
s (BR) DFTERL
s (RA : [R) X1
s (RA : &R) PFERRI
SHSEE (RA : BB, ZXK) PFENRI
KEREME, RIEE X531A-1C
BRIC I 2ERERMES I / IRRIEE X591
4. |GHSH*E 1T IR ER A e T SFTERL
REEREE DFETERL
4B ER DFETERL
FEHAME DETER
4IES S DFETERL
. X 15018 ES
HERNESSE (HERE) Efl (FriRes
eme |X31 (HIRER
HEENESESE (RIERE)
= =% mER)
RANVEEY DFENERI
& ACEI TLV-TWA  [0.1 ppm (0.1 mg/m?) (1956)
TLV-STEL -
® BHAEE HDEE 0.01 ppm (0.012 mg/m?) (1996 : 12Z4)
HEFS BAHSRE |-
Erl.--—‘—-r\
‘ o 3 DFG MAK . <IETRL
B2 (I EER TR CEEl i s i
5. ﬂEwﬁlﬂﬂ @ OSHA ;V_\I/E,T_ ?.1 ppm (0.1 mg/m?~)
(O~DFES%E) TWA 0.1 ppm (0.1 mg/m?)
® NIOSH
STEL -
Erl.--—‘—-r\
® UK WEL TWA <IETRL
STEL
Erl.--—‘—-r\
@ EU IOEL TWA <IETRL
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)
() EERBAETFMES 64 (5) 253-285 (2022) FEREZOEE (202264%)
(3 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 %O)”y The MAK-Collection for Occupational Health and Safety
%‘:Fﬁ L\K__L\HI\] https://onlinelibrary.wiley.com/doi/book/10.1002/3527600418
6. ﬁ%ﬁ;ﬂ%d)l/tl— @ OSHA Occupational Chemical Database https://www.osha.gov/chemicaldata/569

SHERDYA

(® 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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