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O MASH @ 12 oS
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O 2ARHY : N2 9S
SM(H0 22X
O =24 s4

- @7 : LD50 >5000 mg/kg Rat (OECD TG 423, GLP)(ECHA)

- &0l : LDb50 >2000 mg/kg Rat (OECD TG 402, GLP)(ECHA)

- £¢ : Dust LC50 >2.1 mg/ ¢ 4 hr Rat (OECD TG 403, GLP)(ECHA)
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- 23 : LD50 >10000 mg/kg Rat (ECHA)

- 30 @ Az A2

- £¢2 : LC50 5.05 mg/ £ 4 hr Rat (OECD Guideline 403, GLP)(ECHA)
O LR 244 = U324 ENIE 0|88 LIRRAH/XI2H AlEg 20 I=4 26S (ECHA)
O det & 24 = N24 : ENE 0|28 Mot=a/I24 AME 20 XI=24 4SS (ECHA)
O &87 W2y g g8
O 8 224 : JIUIOE A2 HRUOIS Alg 20 22482 UEHHX &S (ECHA)
O gy

ArHOtME A - g SlS

NELESREIA - Az 83

IARC @ Nt& A2

OSHA @ Xt& 2

ACGIH @ Xt& 2

NTP @ Xt2 A8

EU CLP @ Xt& S8
O MAME HOIFA : invitro ZRE HIHEZE 0128t AMHOIAAIE S4 (0ECD Guideline 473 (In Vitro Mammalian
Chromosome Aberration Test), GLP,ECHA), in vitro ZR & UIZHESE 0I828 REXNSHHOIAE S4 (0ECD Guideline
476 (In Vitro Mammalian Cell Gene Mutation Test), GLP,ECHA), in vitro DIMEE 0|88 SHSHHOIAIE S4 (ECHA)
O MASH @ X2 88

O SFEIEFIISH(18 =&) : & 501219 3¢ 2 5 0tel 22 HE (Wistar)S 5 mg/| CERAC- IIJHE (B &
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Ch. ZE D12 SO AIZGIHLE S J12F S2 A0l SIME 2 S20| Oofl Helstd 2AIE =8 of/}ACH &Y =S0|2t
5mg/Le HMIHZE sSO0lAM 4 A2t SOt CERAC-Pigmentlil 2 =&EA2! &, RE S22 50 ALY = JA/JUSLICH. Wet
N SLIAsE (MC)E 5 mg/LS Zote H22 2FEIASLICH HOECD TG 403) (ECHA)
O SEEXNAIISH(EE &) @ (/)8 HASZ 012tY SUSH(90Y) AIEZ D, He H2s HZE 2AUS
b 2EEAD UE She HEL X LUS, NOAEL 4.7 mg/L air (OECD TG 413, GLP)S (02t ): HEE Salf 30tXl Ct
g =&, HEJIHCZ L& 2, a4 AN BEGHH Lot MFXQ ZUE LIEY. HSH9 M= U3
(NOAEL=4.7 mg/m"), Rat, OECD TG 413, GLP)(ECHA)
O goRold : Uz A3
MAE & =2
O =24 s4
- ZF : LD50 > 2000 mg/kg Rat
- &1 : Xz %S
- &9 : Xz A8
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O g4
MHOIMEBAHY - X2 QS
NECSEIAN 2 s
IARC : Xtz %S
OSHA @ Xt& g8
ACGIH : X2 88
NTP @ XtE Q8
EU CLP : XtE &8
O MAMIZ HOl2H @ g 88
O dAa=sH @ Xg 2438
O SEENMISH(18 &) © N2 438
O SHENFISH(Ms &5) © Uz oS
O &oRolld : Uz 3
2-HExz et 2,2,4-E210IHE-1,3-HAHO0S9 2-0HAH
O 24 =4
- &3 : LD50 > 3200 mg/kg Rat (SIDS)
- ZI : LD50 = 15200mg/kg (16 mL/kg) rabbit (SIDS)
- 592 : LC50 > 4.4375 mg/ 4 Rat (SIDS)
O I8 2AY = X=4 : Not irritating : 48A12F ZHZAl 2 &= : 0.3 Not irritating : S8t = 24hrgd 32
0.7, 48nrd Z< 0.3 (IUCLID, SIDS)
O Agt & &4 = X234 @ Slight irritation : 48A12F OI&0 X201 @5 Ar2t& (SIDS)
O 887 Moy + [tz g3
O I8 maly @ nold elg (SIDS)
O g4y
AUOIMEAY ¢ T = UAS
NELSEA : X8 88
IARC : Xt& i3
OSHA @ Xt& 838
ACGIH : Xt& 83
NTP @ XtE S8
EU CLP : Xt& 83
O MAHMIZ BHOI2Y : EHSHHOIAIE 34 TA8, 100, 1535, 1537, 1538, 0.01 - 3 ug/plate (SIDS)
O MAISA : NOEL=1000 mg/kg, NOEL = 1000 mg/kg(developmental toxicity) (SIDS)
O SHEHMISH(1Z &) : N2 g3
O SHENIIISH(ES &) : Rat 41~512 B AUS=2SeUS FUCIEE0 20ILt AIHZSE Stol 2lsr2dd 4 UACH
MNSEHY, HES2L. MEMURHSIH L hyaline droplet JF SI0IZEE AHACZ B 2t SAFM FHO 2HAEO H|
CH, NOAEL=1,000mg/Kg (SIDS)
O &oRold : Itz 83
1,2-0llEleICtol =
=48 =4
- A3 : LD50 300~2000mg/kg (ECHA)
- ZT : LD50 >3500 mg/kg Mouse (ECHA)
- 52 : X2 98
O I8 2AYM L= U324 0 =48 g 2222 =24 MNE2 LTS N30 LUS (Clark et al., 1979). JL W
FAZ2 LI OE 24 I8 N=2S Lo300 208, U (Redness) 2 (ACGIH, ICSC, BASF-internal standards, ECHA)
O Agt & &4 T= U324 : 2 mg/m3 (4.7 ppm)OlA 90 S0t o L& Al ENUAN S22 & N30 2EIUALH, 8
2 L= = 15012 F = 2 0tel0lA SWMs AFoZ 210F 40| LM SIUOD B0E. 2 Al = 3 & 2 |Y
(ACGIH, 1CSC)
O 387 Moy : [tz gs
O g o4 : JILIIOE WASE HIRUCIH AIE 23, 100% U2l gls UM X4 0, 0ECD TG 406, GLPAHE £t
SOl 1E2 IS0l A" 20, 0/2s SEH0| LIEtG OO I8 23X, g, gg|, 95 d3ts, 20l LMot 2002
2t NISEOSARZE S 018 DIRWLS AIE 20, oS elS (ECHA)
O ¢4
MHOIMEAY - XE QS
NELSRIA @ Xtz els
IARC @ Xtz A3
OSHA @ Xtz 28
ACGIH : A4
NTP @ XtE 28
EU CLP @ XtE 23
O MAMIE BHOIYA @ AIE2 Wl DIMES 0|28 S=SHHO0| AIE0ECD TG 471, GLP, ZRF HIYHMEE 0|28 SEX =
OI=& SAMX Ol&AIE Z, HAIZEN |2 20 SHMM W £XF HEE 0]

HEHO| AIE, ZRF HHSAE
S5t QEIAMAIE 20, S48
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-

SR
iz o=

6) M43 & Jts@
7) 2-MEZ= @At 2,2,4-EC0IHIE-1,3-HAQAL0IS2 SL0AH

8

-

1,2-0lElIQIClol =
Koc 1 (estimate) (ECHA)

9) HAHY

ot. 2
1) 2

2) & 2E

3) 2-ME-2-Z2HE4, SEA 88 2-0LAN 2-T2FA A AND HIE 2-HE-2-ZTZ2HM(2-ME. ..

4) g4 (480 218

5) $=¢is dtgt H A2

(Insoluble substances (water solubility 1mg/ £ or less (Not classified in acute toxicity))

6) M43 & J=sd
iz s
7) 2-mg

AT §

ZEAI 2,2,4-E0IE-1,3-BIHQCI0IS2 2L02H

8) 1,2-0leleictol=

Fish, Pimephales promelas : NOEC7d =15380 mg/L, EPA 600/4-89/001.USEPA Crustacean, Daphnia magna :

mg/L, OECD Guideline 202, GLP

9) SAHY

13. HIIIAl =2 Arg

o Bl
- HOI2S LHEII0 226D HIIS22AY0 T2t K B X
K420} JH58 NS RLZULYOE ME Halg A
RSN S WS Uy 2SS 548 £ 1 IWSS D2 L2AFAIQ
S0 RYLX 2N G0, GIIIE S HIIS HALMH AL Holg N
L. BIDIA FOIASHQ@E 80 @ EXO| HI| weg EeE)
- 2 H2OIL A2 TNHAMEHN S22 018 38 X
Ng AF O HolE
14. 250 Zes L
b RUBS N 2SAYSE 2RI} 84S
L. | X3 4X% : o2 248
. 230M9 988 S3 : 2 o8
2. BIISS(HYSE F2) © WY oS
O Y2 (Hy = HMEoR HII) @ Hlaig
B AFEXIDH 23 = 23 400l 2RM 2 BRI UL TR SHE OF iy
O SHWAl HIAEXIS B8 @ HY oS
O REA BIYZEXS 57 @ #Y o2
15. Y& A
O MOIOtEEAH OAF RH : 'CEIFLISI, "AGLRHSE, 'HAHYEE
QUATL", 'HBIFLYSE, "LALSY', 'DHAHSDMHEHY ST
1) 2
HESNSE : Y o8
MESIISE : Y 248
BAGASE : WY oS
RAHASYUHAST : Y oS
SAAVLAHASE © HY %S
CEIIFEFEE WY %S
CESIEEE IR

£g HEAS
SHUHMEDM(PSMKMEUHASE : dgels



HNESXSE @ g e6S
MZESIOI2E @ olg S
el =E @ oilE S

SUSISZHUAESE  0.000% Ol&r L
2 X

SEAYAFUASE © 0.000% 014 20
CEIFLHESE - ABIATA : 10 ng/m
CESIEE R
SHUAWLRHSE © HYAS
DHAHBDH(PINHBUHASE : HDUS

3) -HY-2-TRHN, SHH B 2-0PHN 2-T20A F AND N 2-HIZ-2-T2 A (2-NE. ..
HESNST : 2 oS
HESISE : e 92
HRAASE : Y oS
LYSFSHHASE @ Y oIS
SHAAVANUASE © HY %S
CEIIFLFSE WY 9S
CESIEZ LR
SHUAWLRHSE © HYUS
DHAHZDN(PINHENSSE : HLeS

4) 2 (S0 2XE)

HESNST : o2 o8

HEFIISE : o2 o8

BRASE : HY oS

TS ASHYASE © 0.000% 014 20

SAAVATUASE © 0.000% 014 2T

CEIIFSHSE o BA(MY SLE)TIA : 2 mg/m, TWA : 3 ng/m (ARITAS)(SE4), THA © 6 mg/m (ASTAE)
CESIEFEER R

SERHARHSE © HPels

TYAHSDH(PINHBHASE : olZS

5) #4435 M3 B AZR
MESXNSE : HY oS
MESIISE © #HY oS
EYSE ¢ 1% 01y L
RUSASHUASE © 1.000% 014 20
SAAVLVHNEE © HY oS
CEIFLFSE  NSETA : 5 mg/m
CESEPEE R E
SERHARHSE © HYels
TYAHSDH(PINHBHASE : oS

6) MMz @ SR
HESXNSE : HY oS
RESIISE Y oS
HAGNSE : HY oS
RUSBASHUASE © 0% 0l 20

SAZBAULSE - 0% 0la LM
CEIELETESE  JtSETWA © 2 mg/m

CESEEEEHREHEE
SEBGYRHEE © HLS
SHAHBINPIHENASE @ e

7) -Mi2Z2EAL 2,2,4-EC0I0IE-1,3-HACQCOS2 2L0AH
HMESXEE @ g |8

MZESIIIEE @ Y 8

2eIHYEE : HE 8ls
SFABISTUMEE @ oY i8S
SHALHAUUHYEE : HE 8lg
CEII=E8=E - o9 a8
SIBJI=Ed=E @ oigelsS
Sgaeiifariisd - e

[ B=2
SHHMEDM(PIMMSHASE @ HEAS

8) 1,2-oleElelctol=

0K J
0 1

HNESXEE @ Y |AS

MZESIIOIEE @ Y S

2e|Ha=SE @ 1% 014 LM

HASISHUSSE : 1.000% 0laf LM

SHALSBEUHASE © 1.000% 04 2

CEJELEFESE o€ 22/2(57] & 0IAE)STEL : C 100 mg/m

SIBIIEEE=E  oiERlE

SgaUy=H=SE - HEAS

SHEAHE DM (P MEUHMEE « HEBUS
9) ¥eHlY

HMESXEE @ oie 8ls

MZSIIIE2E @ oile 8ls

el =E @ oilE S

U SZUYEE @ oie 8lS

SALBAUUM=SE @ HE Se6S

CEIIEEEEE g 8lS

SlBIIEEE=2E ¢ g 8lS
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1) 2
IESY : HgE
ARSEEN S=E 2T : HY %S
RS2 Y us
3 : ol e
ENEEC R
HESEAUNSE : HY o3
ANDUHIEE : HY oS
2) B& 2E
JESE e
ARSHEN S=E 2T : Y %S
RS2 Y s
AW HY 8
22T WY S
HESEANNSE © HY 23
ANDUHIEE : HY 21
3) 2-HY-2-TREA, SEIU LES 20
=S s
NRSHEN S=E BH : Y %S
RS2 Y s
A3 : oY e
ENEEC S
HESEAUNSE : HY 213
ANDUHIEE : HY 218
4) BH (40 2HE)
=S ;e
NRSHEN S=E W : Y %S
RsE : dY us
HIME : e e
XS : WY oS
HESEANSSE : HY o8
ADUHISE : HE 81
5) 443 M3 B A2
=S ¢ seE
NRSHEN S2E BH : Y %S
S8 #Y us
HIBME : e e
XS : WY uS
HESEAHNSE : HY oS
ADHHISE : HE 81
6) M~3 & s
=2 HeE
ARSHEA S=H 23 HY %S
RS2 @ oY 8s
HBME : e 8
2NSH : e 8
BESZATASE oY oS
ADUHIEE : HY 26

7) 2-HIE2Z2 oA 2,2, 4-E

JIESE - gdE
HRESEZAN S5E 22
=2=2 g AUS
FSHE e AS
SASE g U8
HHESZAIHYSE @ HE
AtDOHHIZE ¢ dHE 8l
8) 1,2-0lElelciol=

JIESE - gE

MRS EEM S8 22
=2=2 Y AUS
FHSHE e AS
SASE g s
HHESZAIHASE @ HE
ADTHEIZEZE @ oiE 8lS

9) AUHY

JIESE - g g8
CRE2EEM S8 22
RE2 MY AS
FHSHE e AS
SAS2 g s
HHESZAIHAEE @ e
ADTHEIZEZE : oilE 88
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Ch. fgSctdac|gol s M : HIg=2

1) 2
s

2) B 2B
3) -HY-2-TRHN, SHH B 2-0IPHAN 2-T20A F AND N 2-HZ-2-T2 A (2-NE. ..
4) BH (S8 2EE)
5) 435 M3t B AZ

s
6) M43 = ISR

s
7) 2-HED2BAND 2,2,4-S40IHE-1,3-HE QIS 2L0AH

H47 MIHARF(H=84)

8) 1,2-0leleictol =

H4F HMBARF(+=34)

9) Y

e gie

ch. HolS2elHol 28 M -

ES
OF. JIEL =L & 2A=-0 28 #H

1) 2
AU(RFRE R 2EsZaelY)
HE|lsS
=AM
DI=22/Z2(0SHA #E) : e 8ls

D= 22/ Z 2 (CERCLA 7E) @ dilY 8

2(

(
DI=22/Z2(EPCRA 302 =#d) : g 8lg
DI=22/Z 2 (EPCRA 304 =#d) : g 8ls
DI=22/Z2(EPCRA 313 =#d) « g 8ls
D=2 (2HZ2g8A2E) « g 8is
DI=22RBE(ASESEASE) « e 8lS
D=22eBE(BERSAZNSE) « g el
B ERZE(HEERZY) « g 8ls
EU ERZE(ABEFR) « i 8lS
EU ERFL(AHEFR) « i S

2) EH& 2E
FU(ERE ]I 2Es222Y)
HEetsS
=AM :
DI=222/ZZ(0SHA &) : die 8l
D=2/ Z 2 (CERCLA 7E) @ oilY S
Ol=2t2| 8 =2 (EPCRA 302 e 8lg

) g gls
DI=222/Z2(EPCRA 304 =#d) @ g 8ls
DI=222/Z2(EPCRA 313 =#d) @ g 8ls
D222 (ZHZGEASE) « g S
D222 (ASESEASE) @ g &S
D=22eBE(2ECSAZNEE) @« g el
EU ERZE2(HEERZY) @ g eis
EU ERZ2(AEEF) « g s
EU ERZ2(¢MEFR) @ g s

3) 2-Hig-2-Z=2HEM, SEA S 2-0I2EA 2-TZ2 A F AND HIE 2-0IE2-2-Z 2 B AH(2-ME.
2U(RRYE R 2E2222Y
OHC—PO-!Q

=AM
DI=222/Z2(0SHA &) : e elg
OI=2 2232 (CERCLA ) @ diig AS
OI=22c2/3 2 (EPCRA 302 &) @ oY 8lg
OI=222/3 2 (EPCRA 304 &) @ oY 8lg
OI=222l3 2 (EPCRA 313 &) @ oY 8l
D222 (ZH=gEA2E) @ g S
D222 E(ASESEASE) @ g S
D22eYE(2ERSAZNSE) @ g el
EU ERZ2(2EERZY) @ dig S
EU ERZ2(AE2F) @ g s
EU 2ERTZ(AHIF) @ Y AS

4) g4 (48 228

[UH(ERYE RI QST 22Y)
WSS

=27l
DI=222/YE(0SHA #E) : dig o

DI=2 22l Z2(CERCLA 7E) @ Y S



BIZ8e| 2 2 (ERCRA 302 RE) © € &8
012223 2 (EPCRA 313 ) : oY 28
DI2RAR(ZH2LHASE)  HY oS
NI=VRIZB(ASSSEAST) @ HY 913
DI2RAR(SEUSAZNEE) : HT oS
U SR32(RY2RZ]) © oY oS
U 2RE2(AE27) : g %S
U 2RE2(AFST) : Y §4S
5) 435 M3t B AZ

2N (BRY || 2gsEelY)
Hgeis

22ARH
DIZB2IH S (0SHA RE) : S 2S
OI=222| 32 (CERCLA #E) @ dlle gis
012202/ % 2 (EPCRA 302 1) : oY 28
01222/ % 2 (EPCRA 304 R ) : g 28
01222 % 2 (EPCRA 313 R ) : g 28
NI2TRIZSB(ZHSSEAST) @ HY oIS
NI=2VRIYSB(ASESEAST) @ oY oIS
N=2VRIZB(SEASATNEE) : Y %S
U SR328(RY2RZ]) © HY oS
U 2RE2(AE27) : Y %S
U 2RE2(AF2ST) : Y %S

6) MMz @ I}

2Y(REY R 2ySIY)
Heels

2T
DIZTRIZB(0SHA RE) : oY %S
DI2RIZS(CERCLA 7T) @ Y 8iS
DI2 221 F 2 (EPCRA 302 7E) @ HY oS

Cl

78
Ol=2t2/ 82 (EPCRA 304 &
Ol=2el 82 (EPCRA 313 77

|3%355E§|E%§%;é) e ols
DI22AYB(ASESSHASE) © HY 84S
N22RIZB(SEUSATANESE) : Y %S
U SRS (HISRZD) © Y oS
U 2RE2(AE27) : Y %S
U 2RE2(AF2T) : Y %S
7) -HEYT2EAND 2,2,4-S240/HE-1,3-HEACHOIS 20| A
AY(BRY R 2YSIY) :
Hes
22ARH

DI=222/ZE(0SHA &) @ o 8l
D=2/ Z 2 (CERCLA 7E) @ oilY s

DI=22/H 2 (EPCRA 302 #A) @ Y gig
DI=222IZ 2 (EPCRA 304 ) @ dHY oS
DI222IF 2 (EPCRA 313 &) @ Y oS
DI2AIFE(FEHS2UEASE) @ HY 28
DI2AIFE(ASESHASE) @ HY 22
D2z2YL(2ESABANEE) | Y 28
EU S22 (HFERA) © WY A2
EU ERX2(AE27) @ Y 2s
EU ERXFL2(0E237) @ Y eis
8) 1,2-0lEIQICtOl=

(TR ]I QESE2RY)
sHetelis

=AM
DI222IHB(0SHA #E) @ Y oS
D=2 22|32 (CERCLA 7&) : 2267.995 kg 5000 Ib
DI222IZ 2 (EPCRA 302 &) : diY oS
DI222I H 2 (EPCRA 304 &) @ diY gls
DI=22/F 2 (EPCRA 313 7E) : e
D2AIFE (LH22UHASE) @ HY 22
DIZ22RBE(ASESHASE) : HY 1S
DI2AUIFE(2ERISATANEE) @ Y s
EU S22 (HFERA) © Y AS
EU ERX2(E23R) @ Y 2s
EU 282 (d237) @ 1Y oS

9) YAH Y

(TR ]I QESE2RY)
e els

27
DI222/M2(0SHA &) : g oS
D222 M2 (CERCLA #H) @ g 2=
DI222| M2 (EPCRA 302 &) @ Y glg
DI222I M2 (EPCRA 304 &) @ diY glg
DI222| M2 (EPCRA 313 &) @ diY glg



AR ES(Z4EREHED)  9F 88
=282 (2ECSAFNER e els
Bl 222 (HHE2FZ) @ dig el
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- ACGIH; https://www.acgih.org/
- |ARC; http://monographs.iarc.fr/ENG/Classification/latest_classif.php
- Corporate Solution From Thomson Micromedex(http://csi.micromedex.com)
- NTP; http://ntp.niehs.nih.gov/index.cfm
- OSHA; https://www.osha.gov/laws-regs/regulations/standardnumber/1910/1910. 119AppA
- NCIS; http://ncis.nier.go.kr/
- ECHA: https://echa.europa.eu/information-on-chemicals/registered-substances
- HSDB: https://pubchem.ncbi.nim.nih.gov/
- EPA; https://pubchem.ncbi.nlm.nih.gov/
- SIDS: https://hpvchemicals.oecd.org/ui/Search.aspx
- SIS SAYPAIALY, 2ESAWSRA(http://ncis.nier.go.kr)
- ECOTOX Database, EPA(http://cfpub.epa.gov/ecotox)
- International Chemical Safety Cards(ICSC)(http://waw.nihs.go.jp/ICSC)
- ASSHBHSIANALY, AYYTE (http://hazmat.nema.go.kr)
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