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ACGIH @ Xt= i8S
NTP @ tE S

EU CLP : Xt& 23
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HoR
n

O MAMIE HOI2A : In vitro gene mutation study in bacteria (OECD TG 471): &4, chromosome aberration study in

mammalian cells (OECD TG 473): 84 (ECHA)

O BA O
O SHENMFISH(1E L&) : U2 A*AS
O SHEIYIISH (= =8) @ Ng s
O &oRold : Iz a3
3) 2-HIE-2EZ=2H M HE
O 24 =4
- &3 : LD50 = 7900 mg/kg Rat (NITE, HSDB, ChemlDplus)
2Tl : LD50 > 5000 mg/kg Guinea pig (ChemIDplus)
- &% : Vapor LC50 29.0 mg/L 4 hr Rat (Conversion of LC50 7093 ppm) (HSDB)
O I8 2A4 L= U224 @ E)E 018 LIRRAM/USH A2 Ast 2t 25 SA0 2=E. (NITE)
O Agt & &4 T= U234 @ ENES 0188 Asts2A/I24 AEZD U2H0IX LS. (ECHA)
O 28I #2UH : Nz eS8
O I8 naly @ I2U0H0| &olE, A LA2I4 LIRES LS =~ AS. (NITE)
O gg4d
AHOIMBHY X2 96S
N2LS20AM 0 X2 g8
IARC : Group 3
OSHA : Xtz 28
ACGIH : A4
NTP @ Xt& 28
EU CLP : XtZ 818
O MAKMI HOI2E @ IR] HANEE 0|26 XHSMAMwSH(SCE)AIE@Z) S4. ( AE2 WX Ml LHeIX &ol2
b)) ZR3 SMTOIAANSEZ HAIZENHS 22 42101 S4. (HSDB)
O MAlSY : HES 0|28 LE=HAIE(0ECD TG414, GLP) 2 AIESZ Y 2E LS4 Jae 2E X ES NOAEC
>= 8.3 mg/L, ENNE 0l8st LL=HAIE(0ECD TG 414, GLP) Z 0t AMEAREY, MEZL S22 ZHS4H NOAEL= 50 mg/kg
bw/day, EHESAH1 ZHE IS DE STUHA 2ETX LS NOAEL(ZESAH) = 450 mg/kg bw/day (ECHA)
O SEEXRAISH(13] £&) : £, 2SAXTE, &9 FXo AMIIs2 HHE, SEAM, S4H, 2230 2
&. 2" SEJ] K= (ChemlDplus, NLM)
O SEEHFISH(BIE &5) 1 HEE 0188 14 B2 RSH AEZ 0 2 0=5(2000 ppm) X AIESE D 23 E
E2 HEC X US(ECHA) HEE 0128t 1045 Bt=2E5U=S4H AE2Z20H(0ECD TG453, GLP) HIZO &5, &2 &0 &5 &
Z. 2AYEOZ L0AEC = 250 ppm, 1) 2 RoIst Helsd Jae2 AKX LS NOEC(MAIGEF) = 500 ppm (ECHA)
O goRoid @ Iz A2
4) IAHY
O 24 =4
-3d3 . U2 8s
- 30 : U2 8s
-5 U2 8s
O IR 2AY L= U324 U2 U8
O dst & 24 = U324 @ 2 248
O 387 H2H : Nz els
O OIs oy : Xz els
O gad
AHOIMEAY - I2 ¢S
NE22LS2IA - A2 g8
IARC : Xt& 8ls
OSHA : XtZ 8gls
ACGIH @ Xt& els
NTP @ XtE Q8
EU CLP @ Xtz S8
O MAMIZ HOl2Y @ XE 9628
O MASH @ X2 el8
O SEENBISH(18 &) © N2 438
O SHEARFISH(Bs &) © Nz g
O &olRrolld : Utz a3

5) ot & RE HAH

O 24 =4

- Z3 1 LD50 = 3150 mg/kg Rat (ECHA)

- Al : LDb50 = 2000 mg/kg Rabbit (NLM: ChemlDPlus)

- &2 : LC50 = 10.3 mg/L/4 hr Rat (ECHA)
O IR BAY = U324 : ENNE 088 LERAL/NSHASZ D, 82 Ol 3SR 2= S8t
5 Fl=CE BE LAY (E8X2=3.9, £&XI=2=3) (ECHA)
O MEt = &4 = U224 ENE 0|28 ASHESA/NSLHAEZD, 10t20HE 0IRY RAREF
2O SHZ0A A2s 24 28 (ECHA, NITE)
O 387 Moy @ 2 gls
O % D214 : JILTIO0A D2lY 8IS L AIROIA A28 B85 D120l 208, (NITE(2008))
O gy

AtdotMEBAY 1 X2 oS

DEBLES2DA @ X2 es

IARC : Group 3

OSHA : ItZ 8is

, 82 oluio =&
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ACGIH : A4
NTP @ tE SRS
EUCLP : & S
O MAME BHOIFY @ AIE2

U HHLNEE 023 STENSHBOIAIEZ L, HAIZEH S22 A0 24
(OECD TG 476, GLP), DIM2E 0

=2
SAHSHABOIAIZEZ 0, HAIZA S22 428101 84 (EU Method B.13/14, GLP),

=33
SR HHLNMEE 02 SMHOIMAZEZ D, HAIZSEH S22 42201 24 (0ECD TG 473, GLP), MU X222
(ECHA)
O MAISH @ HCEZS 0|2F S MASHAEZY, MAD |20 FE2 243 NOAEC(P)=2.86 mg/L air HEZ 0|83 &9
& 2 = H & gt

EHOtZ L =SHAIEZ D, 2 MSHSH, EHOFR A 2H 24, 300ppmOilA AFZXOI J|EH0| =2 LME, ZA HEQ
MEIE= X210 Mel20| Hl=g LOAECmateran! toxicity=ca. 0.52 mg/L air, NOAECfetotoxicity=ca. 0.52 mg/L air
NOAECteratogenicity=ca. 1.57 mg/L air (OECD TG 414) SEZE 0|28 52 ¢

SHAENA 2H SHsZ0HA HES
(resorptions), MZEEHO} = 2AQ 22 EHOF ZEF OFJIE. PHSHOZ HESLA L =0 2 =201 LHEFEOl T2k NOAEL
(maternal) = 25 ppm (0. 13mg/L/d y), Eab & A0 [HZ NOAEL (developm
O SFEIYIISH(1E &&) : s g&: 38D X3, O“iHE AZS FR, H2 SYTN Ssd HEO0| wMs
2 US BH: AR SE)| N2, SE2E HEES AR 4AIH 5 24 SUSHAIEZL, SLHOR 5550, =9
2 (prone position)Jt 3.6 mg/LOIA Z&E. FIIHFHOZ 12.1-16. Omg/LOHA PasMoz sE2 ¥ =HE0 Eeln 22
S 2. SN SYAIE(LC50=8.08 mg/L)UIA HIOI SECALD, MEXNES HEBO0l 2. MM S AIE(LC50=13.3
mg/L)0IA 20, S22, T L = B9 =€, H £, H 2 L HIISS st dASA 22 (NIOSH, IPCS
NITE)
O SHENIIISH(Es &) : HEE 0/ 0I0HH HABSSHASEZD, AIY L AMNSA 2GR AS
NOAEL (==)=84mg/kg bw/day, NOAEL(Z)=111mg/kg bw/day (OECD TG 408, GLP) 3HE=Z 0/=8t 0I0HY SUBtESHAEZ N, &
MEC SHCZ MB24A, LAUH Lass He 2 NOAEC(systemlc effects)=0.57 mg/L air, LOAEC(systemic
effects)=1.11 mg/L air, 2AXQ S4H4OZ2 DFHON XZXsSH g} 2t& NOAEC(local effects)=0.11 mg/L air,

LOAEC(local effects)=0.57 mg/L air (OECD TG 413) (ECHA

O solroid : U2 88

SEA4H (0143 ElEts)
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© LD50 > 24000 mg/kg Rat
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: LD50 = 4000 ~ 6000 mg/kg Rat (OECD SIDS)
: LD50 > 10,000 mg/kg Rabbit (OECD SIDS)
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IARC : Group 2B

OSHA @ Xt& S22

ACGIH @ Xt& 82

NTP @ Xt2 A8

EU CLP @ Xt& S8
O MAMIE HOIRFA : - In vitro bacterial mutation testOlAl SA2 Z1 - In vivo UDS assay[OECD TG 486],
chromosomal aberration mutagenicity test OlAl S42 Z 1t (0ECD SIDS)

O MA=H : IR 918
O SHENFIISH(18 &) : S8 U328 222 = AS (EU harmonized #E&) (ECHA)

O SEEMZIISH (M =F) : QU HE B=SHAHUA 24 2 HOIKE 10000l BEHOR 2 454 &
SO0l LIEFE (OECD SIDS)

O gelrdid : Nz 88

12.

Jb.

1)

HEH=d

-
O 0& : g AS8
O Z2AF : Xz S8
O =8 g A8



2) BN 2E
O o5 : X2 gs
O 225 . Nz eis
O x5 : 12 g8
3) 2-HIE-2EZ=2H M HE
O OI& : LC50 191 mg/ ¢ 96 hr LC50 368.1 mg/ £ 96 hr Other(Lebistes reticulatus) (HSDB)
O 2% : EC50 69 mg/ £ 48 hr Daphnia magna(EU-RAR (2002))(NITE)
O Z& : EbC50 >110 mg/ £ 72 hr Selenastrum capricornutum(OECD Guideline 201) (ECHA)
4) dduL
O o5 : X2 g8
O 427 : Xz es
O X2 : [z g
5) o3 & HE oAH
O OI& : LC50 2.1 mg/ ¢ 96 hr Cyprinodon variegatus, OECD Guideline 203, GLP (EHCA)
O &% : EC50 8.2 mg/ £ 48 hr Daphnia magna (Flow-through, EPA 0TS 797.1300, GLP) (ECHA)
O Z& : ECK0 2.65 mg/ £ 96 hr Selenastrum capricornutum(Static, OECD TG 201, GLP) (ECHA), EC50 1.7 mg/ ¢ 72 hr
(NITE)
6) 2=4(0l43 ElES)
O OI& : LCh0 = 35.988 mg/ £ 96 hr (Estimate)
O &% : LC50 = 39.180 mg/ 4 48 hr (Estimate)
O X8 : EC50 = 24.821 mg/ £ 96 hr (Estimate)
7) -0 A Ol O0E
O O{& : LC50 = 1.8 mg/ 4 96 hr Oncorhynchus mykiss (OECD SIDS)
O 24S : EC50 = 1.3 mg/ 4 48 hr Daphnia magna (OECD SIDS)
O =8 : EC50 = 44 mg/ 4 72 hr (Scenedesmus quadricaud) (IUCLID)
Lt &84 9 24
1) A4
O &84 : Xz el
O 2dd : Xz els
2) B4 2E
O &84 : Xz s
O 2dd : Xz els

3) 2-HEg-2Z-2HAMN HE
O &24 : log Kow 1
O 2dld : Xz els
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: BCF 4.295 BCF 4 (ECHA)
: Biodegradability = 94.3 (%) (NITE: existing chemical safety inspections data) 94 %, 2 week (readily
biodegradable) (ECHA)
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© 80 ~ 90 % 28 day (OECD TG 310, GLP)(ECHA), 61.3 (%) (NITE)

0l &t3H ElElS)
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1) A4

PNI=IEA
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3) 2-Mig-2x=HA HE

iz s
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iz s

5) ol3g & R€ oAH

iz s

6) 2E4 (043 ElEIE)

iz s

7) -0l A O3 AO0E

iz s

OF. JIEt Soff g&
1) A<

5) o3 & RE oAH
Daphnia magna, NOEC, 21d, =0.457 mg/L, OECD TG 211, GLP, Selenastrum capricornutum, NOEC, 96h, < 1.8 mg/L, OECD
TG 201, GLP (ECHA)
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13. HIIIAl =2 Arg
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- HOIE22 ZEEJI0 226t0 HolS22gol Oet Al & A
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2Z0l RACX @ otMH, IE Set HIlE XYM /IS Melg A
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14. 230 28t 32
b RABS : 1263
L Qo BT AX9 @ HOE (HOE, eH, 0L, S8R, Mgk, HiLIAl, SR, %N SHS 2 %H 43 JM4X
mE) £= HOE e SE (HQUE s8K £= SN Z8)
O 230M2 98d S3 : 3
ot BIISE(aigsts Z2) I
Oh HYLYS(HY T= HIHYSE HII) : HIHY
. ALEXIDL 25 = 235 U0l 2R 2 TR0t UL Bes SEE oF Y
O SHMAl BISEXIS B5 : F-E
O SEAl BINEXS 7 : SE
15. 88 AN E
b, MYUOIEBAYN OfF FA : =EIELISE’, 'RYBASTIHARWAL, 'SAASVLHARHAK, "LAHE
O ZHUMSDNHENASE"
1) A
NESSOIVEEIRNC =g
MEGIISE @ T 28
FAGASE Y 9US

U ZHULESE 1 0.000% Olar &
SALBTUA=SE ¢ 0.000% 0lar &

=2
CEIELEFEEE ¢ MERA(ZEH HH)TWA © 0.05 mg/
ol
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HMZESX2E @ WY el28

HMZESOI2E @ Y a8

22| HAZ2E @ oY el8
HASASTUHASE  0.000% Ol4r LM
SA2HXUHASE ¢ 0.000% Ol4
CEIELEHSE - HZATWA - 10 mg/m
JEIIEHESE @ gels
SgaciiadRi=22 et

HNESX=E : g 88

MZESIIEE - oieg 88

2elHd=E - e 88

JPSISIUYEE © il 8iS

SALBAUUY=E : oiE 88

CEIIELESE  HENEIZA0IETWA © 50 ppm, STEL @ 100 ppm
SIZJI=EdEE - oigels

SgacidRHN=E : HElS
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4) dAHY
HESXSE : oie
HZEGIOISE - oile
2Ny =E e
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o o 00 00 00

RAHASTHNSE WY %S
SAAVLAHHSE : HY oS
CEIFEFEST  HY 9s
sigllzazes  Hy oS
SHAAHLRHSE : HYUS
DHAHLDMPINHBHYSE : T 1S

5) 0t2 & R KAH
HMESXSE : oY o8
MEsII2E : oY ols
zolgiaes @ g s
RABASYUAST : Y oS
SHAVANHYSE : Y S
CEIFLFSI  n-SYOLIYHOIETA : 2 ppn, STEL : 10 ppn
CESIEE T R
SHUAHLRHSE © HYUS
DHAHSDM(PINHBHASE : S

6) 224 (0143 ElEts)

HMESXSE : og o8
HESIISE : Y 8ls
BRAGYSE : W oS
TAHASHHNST WY &S

SHALSBAUHASE 1 0.000% 04 2
CEIELEEESE ¢ O|ASIEIEISTWA @ 10 mg/m
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SERANASHE : HLAUS
ZHANT DA (PMUENASE © sieeis
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HEZSERAIHASE @ Y S
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222 e s
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ADUHISE @ HY eis
5) oA & BEY oAH
INZE2E sy
ARSERAN S22 22 @ WY gl
SE2 g el8
FHSHME WY 28
2X2E g s
HEZFXTAHASE @ WY gl
ADHHISE @ e s
6) 2E4(0I&3 ElES)
IE2E : osHgE
ARSERAN S22 22 @ WY gl
RS2 g els
FSHsE - og eS8
2XSE @ Y s
HESFXTAASE @ Y gis
ADUHISE : g s
7) 2-0Is A ol HYO0IE
PIES=E ==
AASERAN S22 22 @ g gis
SE2 g e
FHBME - Y s
XS @ Y s
HHESZAASE @ Y gis
ADUHISE : g s
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CHOIS22I A%t 7H 0 SLYFHR L NYXXCSHS REE =48
JIEF 2 2 A=-o0l 2B 7A
1) A4
(TR ]I QESE2RY)
Heels
ELIE]
DI222/M2(0SHA &) : e oS
D222 M2 (CERCLA #H) @ g 22
DI222I M2 (EPCRA 302 &) @ diY glg
DI222| M2 (EPCRA 304 &) @ Y glg
DI222| M2 (EPCRA 313 &) : diY glg
D222 BE(RH2LEASE) : Y 2US
DI2AURFE(AESSHASE) @ HY 22
DI2AUFE(2ERISAVANEE) © Y s
EU ERFL(HFERAD) « WY As



EU ERFE(EEFR) : g 88
EU ERFE(AHEBH) @ W 88

=27H
D=2/ Y2 (0SHA #E) @ o o
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DI=22/82(0SHA #E) : e 8is
D= 22|82 (CERCLA 7#&) : 453.599 kg 1000 Ib

(

(
DI= 20212 (EPCRA 302 7E) © Y &S
DI= 21212 (EPCRA 304 7B) © Y &S
D= 20212 (EPCRA 313 7B) © HYE
DIZ2AYB(ZEHSLHASE) WY 818
DI22AYB(ASSSHASE) © HY 818
DI22AYR(SEASAZNEE) : oL o6AS
U SRI2(HISRZD) @ HY %S
U 2R32(FES?)  HY 88
USRS (AFSD) Y 818

4) b
AW(RBE B 2YBIBLIY)

e 8lg

=AM :
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Ol=22/ &8 2 (CERCLA &
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0l=2tel 82 (EPCRA 304 &

b

(e}

=
Ul

Q

o
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3 g 83
D=22BE(Z2HZ2g8A2E) « g 8is
DI=22RBE(ASESEHASE) @ i &S
D=22eBE(2ERSAZNEE) « W el
EU ERZE(HEERZY) @ g 88
EU ERZ2(ABEFR) « g s
EU ERZ2(HHEFR) @ g S

5) ol & R< dAd

FU(RYE R 2EszaelY)
HEelsS
=AM

DI=222/82(0SHA &) : SHE 81%
DI=222/ 32 (CERCLA ) @ oilY AS

D= 22/ &2 (EPCRA 302 =& 6H‘é* s
Ol=2t2l 82 (EPCRA 304 & e s
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)
ODl=22| 32 (EPCRA 313 &) @ g &

XY -
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D222 (HESSEAST) @ Y 284S
DI2AUIFE(ASESHASE) @ HY 22
DI2AIFE(2ERISATANEE) @ Y s
EU S22 (HFERA) « WY A
EU ERX2(AE23R) @ Y S
EU ERX2(d237) @ Y s

6) 2EAH (0143 ElES)

(TR ]I QESE2RY)
el

27
DI222/H2(0SHA #E) : Y 2US
D222 M2 (CERCLA #H) @ g 28
D222/ H 2 (EPCRA 302 #A) @ Y gis
D222/ H 2 (EPCRA 304 7A) @ Y gis
D222/ H 2 (EPCRA 313 #A) @ Y gis
D222 B(RHELEASE) @ HY o2
D22 E(ASESHAST) © HY 28
DI2AUFE(2ERIBATVANEE) @ Y s
EU ERFL(HFHERAD) « Y AS
EU ERXF2(E27) @ e 1S
EU 282 (gd27) @ Y s
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- ACGI

- |ARC: http://monographs.iarc.fr/ENG/Classification/latest_classif.php

=9 =X

H; https://www.acgih.org/

~ Corporate Solution From Thomson Micromedex(http://csi.micromedex.com)

- NTP;

- OSHA: https://www.osha.gov/laws-regs/regulations/standardnumber/1910/1910. 119AppA

http://ntp.niehs.nih.gov/index.cfm

- NCIS; http://ncis.nier.go.kr/

- ECHA: https://echa.europa.eu/information—-on-chemicals/registered-substances

- HSDB: https://pubchem.ncbi.nlm.nih.gov/

- EPA;

https://pubchem.ncbi.nlm.nih.gov/

- SIDS: https://hpvchemicals.oecd.org/ui/Search.aspx

- 3}st

SAHYBANAY, SAF NS A (http://ncis.nier.go.kr)

- ECOTOX Database, EPA(http://cfpub.epa.gov/ecotox)

~ International Chemical Safety Cards(I1CSC)(http://www.nihs.go.
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EPAP =N NINNF=

jp/1CSC)

SHBAUCAIAE

, AN A (http://hazmat .nema.go.kr)
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