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0.3 Not irritating :

U

48AI2H O1Z 0l Xk=01 25 AtetE (SIDS)

1537, 1538, 0.01 - 3 ug/plate (SIDS)
toxicity) (SIDS)

: Aerosol LC50 > 2.5 mg/L 6 hr(conversion to > 3.75 mg/L 4 hr )Rat (ECHA)
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8 %EQ%%EJ&&&% : XéFﬁ:g%ﬁH“OE Bl $O1AI°' Z HI2 e B2 E G ZI|(AF)0 =4
202 £ AS. NOAEL 2200 ~ 4400 mg/kg bw/day, EXHEI| : 2 mL/kg bw (&1Z&) (0ECD TG 410) (ECHA)
O EoRdd @ U2 AS
9) 2,2'-[1,2-CllEHIQCIOILHIA(SA)]IHIACES
O 24 =4
- A3 : LD50 17000 mg/kg Rat (IUCLID)
- &I : LD50 > 5000 mg/kg Rabbit (IUCLID)
-9 : Xz g8
O I8 2A4 L= U234 - 2f8gl/FX= (1UCLID)
O Ast & &4 T U324 @ 2 & K= (1UCLID)
O 287 Hy : Nz UsS
O LT ool - oIH/2 wels (1ucLID)
O g4y
MAOIMEAY - XIE QS
D2LSR0AM @ U2 28
IARC : Xt& 88
OSHA @ Xt& 88
ACGIH @ Xt& 88
NTP @ Xt& 8
EU CLP : Xt& &AS
O MAME HOIR4 : in vitro(AE2U): 84 (IUCLID)
O MAISA : Rat EHOMOI & (THOMSON)
O %é&&’gjlgﬁ(m\ LE) : g 88
O SHENMIISH(Es &) : U2 oUsS
O &oRold : Iz gz
12. &30 0IXle &
Ob. MEISY
1) 2
O o0& : Xz 848
O 225 Xz s
O =8 Xtz g8
2) 4(HH 2HE
O O{& : LC50 89581.016 mg/ 4 96 hr (QSAR, ECHA)
O 22& : LC50 36812.359 mg/ £ 48 hr (QSAR, ECHA)
O =8 : EC50 7202.7 mg/ £ 96 hr (QSAR, ECHA)
3) 2-HE-2-Z2HA, SSH ,88 2-0EA 2-IT20HAF A AND HIE 2-0E-2-Z 2 B AH(2-ME. . .
O ox : X2 248
O 225 Xz 83
O 28 X =
4) BN 2E
O ox : X2 g8
O 225 : Xz g3
O Z=& : EC50 > 14 mg/L, NOEC 14 mg/L 72 hr Desmodesmus subspicatus (OECD TG 201, GLP) (ECHA)
5) Ol&t3t ElEtES
O O{& : LL50 >100 mg/ £ 96 hr Oryzias latipes(OECD TG 203)
O 2% : EC50 >100 mg/ £ 48 hr Daphnia magna(48h-EL50Daphnia magna>100 mg/L, 48nh-EC50>100, 48h-EC10=91.2 mg/L,

0ECD TG 202)
O Z& : ErlLs0 >100 mg/ £ 72 hr (Pseudokirchneriella subcapitata, 72h-ErL50 Pseudokirchneriella subcapitata >100
mg/L growth rate, static, 72h-EyL50 >100 mg/L static, OECD TG 201)

6) SAHY

O 0x : X2 g8
O 225 : X2 g3
O =5 : Itz g8
7) 2-HIEZ=2oAt 2,2, 4-E20IHIE-1,3-HE Q022 2=0AH
O 0{& : LCh0 30 mg/ ¢ 96 hr Pimephales promelas (I1UCLID)
O 22& : EC50 =95 mg/ £ 48 hr Daphnia magna (I1UCLID)
O X8 : EC50 18.4 mg/ 4 72 hr Selenastrum capricornutum (IUCLID)
8) 1,2-0lEIICtOl=
O O{& : LC50 >72860 mg/ £ 96 hr Pimephales promelas, NOEC 15380 mg/L 7 d Pimephales promelas (ECHA)
O 2Z2& : EC50 >100 mg/ £ 48 hr Daphnia magna (OECD TG 202, GLP), NOEC 8590 mg/L 7 d Ceriodaphnia dubia (ECHA)
O X8 : EC50 6500 ~ 13000 mg/ £ 96 hr Raphidocelis subcapitata (EPA 600/9-78-018) (ECHA)
9) 2,2'-[1,2-0lHICICIOILHIA(SAl)]HIANES
O OI& : LC50 >10000 mg/ £ 96 hr Lepomis macrochirus (ECOTOX)
O 2Z2& 1 LC50 46500 mg/ £ 48 hr Daphnia magna (I1UCLID)
O X% Xz 83
Lt &R4 9 24
1) 2
O &=4 : log Kow = -1.38 (HSDB)
O Zolld : Xz 3
2) E4(HH 2HE)
O &4 : -9.4 log Kow (log Pow, 25C)(ECHA)
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2)

3)

4)

5)

6)
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8)
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2-HIg-2-Z2Ei, SEH S8R 2-0Es4 2-Z2HM A AND HE 2-0IE-2-52

-HEZ2 MM 2,2,4-ECLOINE-1,3-HHATOI22 20AH
iz s

1,2-0lEleICtol 2
iz s

H

i

—HE-2-T2HA, S &R 2-0EsA -T2 TA ¢ AND HE 2-HE-2-T2 HA(2-ME. ..
O &F4 : (Not applicable)
O 2dld : Xz 218
Bt 2 E
O x4 12 g8
O =2dld : Xz 28
0l &t31 ElEl s
O &84 U2 g8
O =2dld : 12 88
A H Y
O &EH 2 %38
O =24 : Xz o
-T2 oA 2,2,4-ECI0I0IE-1,3-BIHCQCO0IS2 2-0AH
O &84 1 log Kow = 3.47
O 2dld @ 12 A*S
1,2-0llEICICtOl =
O ™84 : log Pow —-1.36 (ECHA)
O 2old : 12 %S
2,2'-[1,2-0llEHIQICIOI LHIA (S A)IHIAGE S
O ™84 @ log Kow -1.98 (estimate) (ChemlDplus)
O 2old : 12 638
. MEsEY
=
O s54 : X2 eis
O MIdd : Xz els
E4(48 ExF)
O =&4 : 3.162 BCF ( £ /kg) (ECHA)
O M2od @ Iz A8
2-HE-2-T2H A, S 88 2-0|SAA 2-T2TA A AND HE 2-HE-2-T 2 H A (2-ME. ..
O =54 : X2 848
O M2od @ U2 A8
EHAE 2 E
O s54 : X2 848
O Mol : 90 % 28 d (C02 evolution) Readily biodegradable (ECHA)
0l &3t ElEl s
O =54 : X2 848
O M2od @ 2 A2
sy Y
O s54 : X2 848
O MIod @ U2 A8
2-HIg =2 oA 2,2, 4-E20I0IE-1,3-BIHQICI0IS2 2=0AH
O =54 : X2 88
O M=2olld : 70 (%) 34 day (SIDS)
1,2-0llEICICtOl 2
O =54 : X2 g8
O M=20oi4 : DOC removal 90 ~ 100 % degradation, 10 d Readily biodegradable (ECHA)
2,2'-[1,2-0llEHIQICIOI LHIA (S A IHIACE S
O ==4 : BCF 1700 (ECOTOX)
O M=20oi4 : 95 (%) 14 day (OECD TG 3028, IUCLID)
EA0IsH
2
Az a2

&H(2-ME. ..



9) 2,2'~[1,2-OlEIQICHOILHI A (S A IHIA O EHE
Te gs

Oh JIEH ol ¥E

1) 2
NN

2) BH(Mp 2ES)
NEN-E

3) 2-Hig-2-TREM, FEA &8 2-0LNN 2-T2HA o AND HIE 2-0IE-2-T 2 B A(2-ME. ..
R

4) B& 2
N

5) 0143 ElEts
NN

6) HeuY
R

7) -HIE2Z2BMD 2,2,4-E40IHE-1,3-HE QAT 2% 0l AH
NERE

8) 1.2-0lEIQICIOIS
NERE

9) 2,2'-[1,2-OIlEI QI CHOI QI A (S A [HI AV E S
nE s

13. HIIAl =2l Abg
oh HOIY
- HOI2S LHEIIN 2D HIIS2AY m2 M g .

!

K42} sE NS R4
RSN S WEE Uy STE 3
| =

230 SR &

I
2 AE Helg A
= 0 dHSE A2 226
Jlg XMelgHol fIs XMelg =2

an
i
=

Li. HIOIAL =oIA(2gE &1 & ZHO HI| 2EHs Z8d)
- ANHEHIIZSS HESHE AENE MSENAM 2= HIISS AAZ2 HMelotHu, HIISHMHelE & MAXIXt, B
£ MelANES &X 29ot= X0IA A, MeI5to0F &
Holselgy nds =2 A
14. 2350 28 L
Jb. SAHS(IMDG CODE/IATA DGR) : UN 25822 2RF2I} elS
L. | HE &8 @ oflg S
. 280K 28 S8 : g 8lg
ct. EJISZ(IMDG CODE/IATA DGR) : oY AS
OF. oigdeZ (g = Hidigez HI|) @ Hldg
B, AFSXF 28 = 25 +H0 2Ed] & 220 AL 2E SEE o Y
g 25 Al g8 OGS
00T & JIEF #E0 S 28 & 25
O SMAl HI8EXI SF @ g 88
O |EAN HIYEXS S8 @ e 818
15. 88 ANEE
b, AHAOHME AN 2t Al @ "=EIEEFSE", "2AHYRHNSE", "HASISHUYRHANL", "S+AZ AU
SOHAN", "EHHER", "'SFAHEDNMEUHYSE"
1) 2
MzS=SX=2 : g s
SIOtHAEE @ Y 8
2e|HYRH=E - WY 88
SABISHUAMESE @ Y S
SA2ZAULSE - WY 88
CEIIEEESE g a8
SIBIIEEE=E  oiERlE
SgaUy=H=SE - HEAS
SHEAHEDAN (P RMEUHSEE « HESUS
2) g4(4e 228
HNES=X22 : g &8s
SIOIHAEZE @ oile 8ls
2Ny =oiE=2 @ g &S
SEISIUY=E ¢ 0% 014 2
SHALBBAUY=E - 0% 0le M
CEIELEFEEE  24(HH SHE)TWA © 2 mg/m
SIBIIELE=E  oHE/lS
|

SgaCiad=H=E : HEAS
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3) -HY-2-TRHN, SHH BR 2-0PHAN 2-T20A F AND N 2-HZ-2-T2 A (2-NE. ..
HESSNSE : dHg 88
SIHASE : Y oS
HABYRASE © WY oS
RHSASHULSE @ Y o8
SEAYANUASE © WY %S
CEIIFLISE WY oS
CESIEE LR
SHUAWLRHSE © HYUS
THAHZDN(PINHENNSE : HLeS
4) Ba 2B
HES3NSE : Y 24S
SIHA2E : T oS
HAGYRHSE © WY oS
RASASHUASE © 0% 014 2T
SAAVATUHASE © 0% 014 2T
CEIIFELYSE O BUETWA 10 mo/m
CESIEPEEE R
SHUAAHLRHSE : HYUS
DHAHZDN(PINHENSSE : HLeS
5) 043 ElEts
HESSNSE : g ois
SIHASE : Y oS
HRAHYRASE 1% 014 L
RUSBASHUASE ¢ 1% 014 21
SAAVATUHASE © 1% 014 2T
CEIIFLYSE ¢ OIMSEIEHSTHA 10 mo/m
CESEXEE R E
SERHARHSE © HPels
TYAHSDH(PINHBUHASE : oS
6) Y
HESSNSE : g ¢S
SIIHAMSE Y oS
HYUGYRHSE WY oS
RUSASHHASE © Y 8IS
SAAVLVHNSE © HY %S
CEIFLFSE WY US
HBIIFSISE : HY 9S
SERHARHSE © HYels
DHAHSDN(PIHEHLSE : oY oS

& 9

=c==2
semIfYRHER

SHAMEB DM (PSM) H

8) 1,2-olEleiciol=
NESSA=22
SIS EE
2elHYRHEE - 1% 014
SASBISHUASE ¢ 1% 014 2
SHALBEUUHLSE @ 1% 0l 2
CEIELFEEE oy 222(8I1 ¢ 0IAE)STEL : € 100 mg/m

CESIEEE e

=0y

[l
o
0
£
0o

2

SgaeaRiAi=E  HEAS
SHEAHEDAN (P RMEUHSEE « HEBUS

9) 2,2'-[1,2-OlEHIATHOILHIA (S Al JHI AN ES

NESSXS2 g s

SIOtHAEE @ Y S8

2e|HYRH=E - WY 88
FUBISHUAMESE @ Y S
SHALBAUUSEE : HE 8ls
CEIIELEESE e eSS
SIBIIELEE=E iSRS
SgaUd=H=SE - HEAS
SHEAHE DA (P RMEUHSER « HESUS

L. ststE2 2220l 28 A - ol 8ls
1) 2
JIESE ¢ e
AREEEAN S5 22 @ ofld &S
S22 g gsS



9) 2,2'

AtDOHHIZE e
SIot22 - oigels

BIEI=E SR =3

AtDCHEIZEZE @ o E
SIIIE2 @ HE8lsS

Hete2Z @ e AS
SAS8ZE g AS
HHxakEMEHA stet= 2
AMIDUHIZ2E @ Y AS
SlIIE2E : IS

2) 24(40 228
=S : HyE
dRSEZN S=d 27
R=2F : HY U8
HMBEE : HY %S
SNEE : HY %S
HHEZ XA & stet S E
MICHHIZE @ i A4S
GOt : HEs

3) 2-HEg-2-T2HEMN, &
JIESE  olgE
SRS E2AM S8 22
Tr%%’é' e S8
Het2d @ e AS
SX2ZE e AS
HHES A& SISIE R
MIOHIZE : e S
Siot2& @ Hgels

4) BHA 2E
IIEEE T gE
ARASEZA E29 227
S=22 g AUs
Het=Z : oig 8l
2XNEE ;g g
HHXEt}_}\l’EHAFQPOL%;éI
MIHIZE : e S
SOt 2 @ olEls

5) Ol&tst ElEts
JIESE @ oflg Ss
tRSE2M S8E 22
=== : olg S
Hete2d @ oig 8ls
SX2Z2 : olg S
HHE ALY stst 22
MIHISE : e §HS
SOt 2 @ lgsls

6) Ay LY
JIZESE @ olg S
tR2E2M S5E 22
==2Z ! olg S
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*'F%"'ii S5& 22
S22 g 88
Het2d ool gls
S22 g %S
HH"E*ZEMEH“Q St - o
A2 E : SHE 8l
SIot2E - digels
8) 1,2-olEleciol=
JIESE @ HEE
ARE2Z2AN S5 22
==2Z2 g AS
Het2Z : die 8lg
SAS8E g s
HHEZ A& SIS EE @ of
AIDUHIEE @ e S
SIIIE2 @ HE8lsS
-[1,2-0lEIQICiOl 2 HI A
jlxt:xl . oH(:EI
dnguzy s=d 23
==2Z2 g S
Het2Z : die 8lg
sAEE g S
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ct.

OF.

Ch. fIg2otd220l 28t AN @ HIAES
1) 2
M els
2) BA(S0 22X
Mg els
3) 2-HIE-2-E2HA, S 88 2-0EAA -T2 TA A
e els
4) EBHA 2
e els
5) O3 ElEts
e g
6) FAHY
e g
7) -HEZT2mA 2,2,4-E210IHE-1,3-HE QOIS 2L-0AH
M4z H3ERF(HIEE4)
8) 1,2-0lEIQICtOIS
42 MIERR(+24)
9) 2,2'-[1,2-0IlEIQCIOILHIA(ZAl)IHI A E 2
42 MIERI(+24)
HOIS2A2/H0 28 7H : 2 NES ALZUA LM5ts HIIS 5 HIIS2A2IYAl
EQ HeHH)0 HEE.
JIEF =W & 3ol st 7H
1) 2
IU(ERY RI| 2HsEHY) -
Heels
=2AAH
D222 H2(0SHA #E) : WY oS
DI=222/82(CERCLA 7E) Y gig
D222/ 82 (EPCRA 302 #&) @ Y gis
D222 F 2 (EPCRA 304 ) : Y oS
DI222I1F 2 (EPCRA 313 &) : Y oS
DI2AIFE(FHSLEASE) @ HY 28
D222 (ASESHASE) : HY 28
DI2ACIFE(2ECISATANEE) @ Y 218
EU ESX2(HHERZ) : Y 28
EU ERX2(AE27) @ Y ¢S
EU ERX2(E27) @ Y 28
2) 84(HH 218
ZU(EFE RI| *Esz222Y)
sHetelis
=27 Al
D222/ HB(0SHA #E) @ Y oS
D222/ B2 (CERCLA 7E) Y gis
DI=222/Z 2 (EPCRA 302 #&) @ Y gis
DI222I Z 2 (EPCRA 304 ) @ Y oS
DI=222IF 2 (EPCRA 313 &) : Y gis
=232 (2HZEEA2E) @ g g3
DI2AIFE(ASESHASE) @ HY 22
DI2AIFE(2ERISATANER) @ Y U8
EU S22 (HFERA) © Y A2
EU ERX2(AE23R) @ Y s
EU ERXL2(X237) @ Y 218
3) 2-HE-2-Z2HA, S&H 85 2-0e2sa -T2 @A A
ZU(ERY QI 2asEY)
Hetelis
=AM
D222/ HB(0SHA #E) @ Y gis
D222 M2 (CERCLA #H) @ g 28
DI222| H 2 (EPCRA 302 &) @ Y oS
D222/ H 2 (EPCRA 304 #A) @ Y gis
DI=222/H 2 (EPCRA 313 #A) @ Y gis
DI2AFE (LH22U4HASE) @ HY 22
DI2YURIFE(ASSSHASE) @ HY 22
DI2AUFE(2ERISATANEE) @ Y s
EU S22 (HFERAD) @ HY AS
EU ERXF2(E23R) @ Y 2s
EU 2R (gd237) @ Y S
4) o 2H
AR ]I QESE22Y)
el
=2 7H
D222/ M2 (0SHA &) @ Y glg

sHed
=

=l

AND DIE 2-DIE-2-EZ=2

AND IE 2-HIE-2-Z 2B AH(2-ME. ..

HZ1]ol oo XIFEOIS (HEH !

HIA(2-ME. ..



DI 2232 (CERCLA 7E) @ dilg s
DI=222/Z 2 (EPCRA 302 #&) @ Y el
DI=222/Z 2 (EPCRA 304 =&) @ Y el
DI=222/Z 2 (EPCRA 313 &) @ Y el
D=2 (ZH=2g8A2E) @ g AS
D222 E(ASESEHASE) @ Y AS
D=22e/YE(2ECSATIMSE) @ g el
EU 2 SEE(HEERZY) @ dig aAS
EU ERFE(/EEFR) : g 88
EU ERFE(AEEFR) @ W 88
5) Ol&tSt ElElLs
2UH(RFRYE R 2gszaAY)
HEelsS
=AM
DI=2IZ2(0SHA ) @ e gls
O3 22l 32 (CERCLA 7E) @ dflg s
DI=222/Z 2 (EPCRA 302 =&) @ g el
DI=222/Z 2 (EPCRA 304 #&) @ g el
D=2t/ 2 (EPCRA 313 &) @ dHE 8l
D=2BE(ZHEEEASE) @ Y s
D222 (ASESEHASE) « e 8lS
D=22eBE(2ECISAdENSE) g 8l
Bl ERZL(HEEZRZY) « e &S
EU EREL(ABE2F) « e 8ls
EU EREL(LH2F) @ e 8ilS
6) HAHY
2UH(HFRYE R 2Esz2AY)
e 8lg
=AM
DI=22/Z2(0SHA &) : e 8l
DI=222/82(CERCLA #E) - dig 8ls
D=2t/ 82 (EPCRA 302 &) @ dfE 8l
3 e 8lg

b
DI=22l & 2 (EPCRA 304 77
Ol=2el 82 (EPCRA 313

[e]3

2( S| s
NI2VRIZS(ZHESEAST) @ HY oIS
NI2VRIZS(ASESEAST) @ Y 8IS
NI22RIZB(SEUSATAESE) : Y %S
U SRE2(RFSRZ]) © HY oS
U 2RE2(AE2T) : Y %S
U SRE2(AF2ST) : Y %S

7) -HEYTREAND 2,2,4-S240/HE-1,3-HEACHOIS 20 A
2 (BRY R 2YSIY) :
eels
22ARH :

DI=222/ZZ(0SHA &) : e 8l
DI=222/Z 2 (CERCLA 7E) @ oY S

DI=222/H 2 (EPCRA 302 #&) @ Y gig
D222 Z 2 (EPCRA 304 ) @ Y oS
DI222IZ 2 (EPCRA 313 &) : Y oS
D222 BE(RH2LEHASE) : HY 1S
DI2AIFE(ASESHASE) @ HY 22
fl=2clZ B (2ECSATAMEE) : g oS
EU S22 (HFERA) WY A2
EU ERX2(AE2R) @ Y 2s
EU ERXF2(E237) @ Y 1S
8) 1,2-0lEleCiol2

[H(TRY I QESE2EY)
Hetelis

=AM
D222/ HB(0SHA #E) @ Y oS

D=2 22|82 (CERCLA &) @ 2267.995 kg 5000 Ib
0l=2tel & 2 (EPCRA 302 Colg 8ls

S BAD

738) :
OI=222/3 2 (EPCRA 304 &) @ oY 8lg
Ol=22l 32 (EPCRA 313 &) @ g &
D222 (ZHEGEASE) @ dig S
D222 E(ASESEASE) @ g &S
D=222BE(2ESAZNSE) @ g el
EU ERZ2(2EERZY) @ dig S
EU ERZ2(AEE2F) « g s
EU SERTB(AHEF) @ Y AS

gels

=27l
DI=222/Z2(0SHA #E) : i el
D=2 2232 (CERCLA 7E) @ dilY AS
OI=222l3 2 (EPCRA 302 #&) @ diY &l
DI=2 2232 (EPCRA 304 #E) @ oY &l



HEEEE BB IS DA
DI22ALYB(ASESEAZE) : oY el
D222 (2ECISYZIAMESE) : g elsS
Bl 222 (HHEFZN) @ g elsS
Bl 2ERYB(RE2F) @ g els
EU 2ERYB(AHER) @ g els
16. JIEL S OAE
o 2o &
- 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.nlm.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)
- ASSHBHSIANAY, AYYUTE (http://hazmat.nema.go.kr)
O JIet sZHABHIE 40 s F§8
- 2 MSDSE AtHotMEBAY LU SSI2HO 25 - HAl & SHUMBAXSO &8 JIE DAY
LA SEOHH 23 2 MSDS S 100 ¢ - BHESH =, I 2d M- 8- @8 S FIoIS.
- 3 2 AMER S§E2 2 32 XU 2l 4222 BUHE o2z
MG LXGHK 2S = UA2H, ME22 HH HME &L HES Sot0H A2 HHE = US.
- = MSDS= el il X4 ZE 2 20 205tH &6l &A-E A0IL MSAME
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