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O MAIMZIE BHOIAE : Invitro - Salmonella typhimurium/TA98, TA100, TA1535, TA1537 (SHSHHOIAIE; Ames test)
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GLP): ZXAYeIsN ASHHM A% a2 ALC S€IIE W SO &0 ZNYSEHY L WA 2EE. HE(H,
2434)/8+ (0.1, 1% for 103D): SOIHQ SH&N BHe= 2EX £S. (SIDS)

- A3 @ LD50 >5000 mg/kg Mouse (OECD TG 420) (OECD SIDS)
- &0 : Xz %S
- £¢ : Aerosol LC50 5.09 mg/L 4h Rat No death, Not classified (ECHA)
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: LD50 300~2000 mg/kg (EU Harmonized Cat. 4) (ECHA)
: LD50 >3500 mg/kg Mouse (ECHA)
. Aerosol LC50 > 2.5 mg/L 6 hr(conversion to > 3.75 mg/L 4 hr )Rat (ECHA)
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EU CLP : Xt& S
O MAMI HOIRE @ Invitro SHASAHABOIAIE Z10 HAIZSEH 22201 2H 80l S4 (0ECD TG 471, GLP), A& 2 U
IRF HLHES 0/8s SMAOIMAIEZN HAIZSEH S22 42101 84 (0ECD TG 473), In vivo HES 0|8t &
XNE 24 XA 24 210 84 (ECHA)
O MASYH @ BHEZS ACE MU MaSH A2 Z XHEHO AsH0| 2EE X 2SS NOAEL > 1000 mg/kg bw/day
(ECHA)
O SHEHEMIISH(1E &) 1 U2 ¢S
O SEFENAISH(ES LE) © HEE UHACZ HABSEQAIE 20 A2 = BE2LE o ID(AF) a2
202l £ AS. NOAEL 2200 ~ 4400 mg/kg bw/day, EXZEI| : 2 mL/kg bw (A1) (0ECD TG 410) (ECHA)
O &olwrolld : Uz 82
9) 43 Mg B A2
O 24 =4
- 23 : LD50 >10000 mg/kg Rat (ECHA)
- 30 @ Az A2
- £¢2 : LC50 5.05 mg/ £ 4 hr Rat (OECD Guideline 403, GLP)(ECHA)
O IR 244 = U324 EJIE 0|88 LIERAH/X2H AlEg 20 I=4 26S (ECHA)
O det = 24 = U240 ENE 0|28 Mot=A/24 AME 20 XI=24 4SS (ECHA)
O 87 W2y g g3
O H8 224 : LIS A2 HRUOIS A8 20 22482 LUEHHX &S (ECHA)
O gy
ArHOIMEAY - g S
NELSREDA - AZ S
IARC @ Nt& A2
OSHA @ Xt& 2

O

ACGIH @ Xt& 2

NTP @ Kt S8

EU CLP @ Xt& S8

MAINE HOIRA @ invitro ZRF HHYHNEE 012 LMY OIAMAE S4 (0ECD Guideline 473 (In Vitro Mammalian

Chromosome Aberration Test), GLP,ECHA), in vitro ZR % UIZHEESE 0I828 REXNSHAHOIAE S4 (0ECD Guideline
476 (In Vitro Mammalian Cell Gene Mutation Test), GLP,ECHA), in vitro DIMEE 0|88 SHSAHHOIAIE S4 (ECHA)

O

MASH : NIR S

O SFEIEFIISH(18 =&) : & 501219 3¢ 2 5 0tel 22 HE (Wistar)S 5 mg/| CERAC- IIJHE (BZ &
X 301 =35 nm)0ll 4 AlI2E S0 &l LEAZACH. 2E & 14 4 SO AIYE, & A& L HE0l ol S22 22 Gt
Ch. 2tE DJI2t S AMLGHHU A3 D12 EF A0l SlME 2= SS0l Uioh Helstd ZME =8 otACH. &Y =50/t
5mg/Le OIHZZE sZ0AM 4 Al2H S©F CERAC-Pigmentlil E2 =EAIZI =, L S22 =50 2L = UAASLICH. Wet
N S2XMsE (MC)= 5 mg/LE ZWdts A2 2 ASLICH HOECD TG 403) (ECHA)

O SFEFZIISH(PE &5) @ HE(Y/)E HALZE Olotd EYS4(902) AEZ0, HE H2H BZHY 2AS
b 2EEAD U2 sits 2R LAS, NOAEL 4.7 mg/L air (OECD TG 413, GLP)E L (0IRHA): HES Saoll 3JHAl CF
g sk, BEJIEezE =& 2, HEH YN SEo LXotn MM ZUE LIEY. H=Ed2 SHe 88

[
(NOAEL=4.7 mg/m'), Rat, OECD TG 413, GLP)(ECHA)
ol

O EoKds @ U2 88
10) JI=2 =2
O 34 s4
- Z3 : LD50 >8000 mg/kg Rat (OECD TG 401) (ECHA)
- I : LD50 >3000 mg/kg Rabbit (NITE), LD50 >2000 mg/kg Rabbit (ECHA)
- &9 : Dust LCO 4.6 mg/m 4 hr Rat No death Not classified (OECD TG 403) (ECHA)
O IR BAY = N34 : ENE YR IR BAL/XI=24 AE 20 2R X %S (0ECD TG 404) (ECHA)
O MEtE &4 T U348 @ ENE HACR Aft & &4/U=24 AE Z0 2R%X %2 (0ECD TG 405) (ECHA)
O 387 o8 @ X2 88
O Ie 1A : JUIIE HaCz I8 oA AlE ZI 229X %S (0ECD TG 406, GLP) (ECHA)
O gy
AFHOIREAY IR S
DECESEDA - LA 2
IARC : Group 2B
OSHA : Xt2 gig
ACGIH : A3
NTP @ X2 g2
EUCLP : XI2 g2
O MAINZ 0|24 : Invitro DIMESS 0|28 2ASCHBOIAIE ZD 24 (0ECD TG 471), In vivo HEES 0|88 2%
EY 12F 2 RASH ANE ZW B2 24 (ECHA)
O MASH @ DIRAS HACR NN MASAH AIE 20 MEHEQ MAl S40| ZHE DX %S (ECHA)
O SHEEFISH(1E &) : U2 83
O SHEXFISH(BIE ) : IIRAE 4O BI2ARS0 A8 20 XISHQ F&0] HEIX %S (0ECD TG
452) (ECHA)
O EURWHY : X2 28

11) 2,2'-[1,2-OlEHl QA CHOI L HIA (S A JH AN E S

O

O000O0

34 =4

- @7 : L050 17000 mg/kg Rat (1UCLID)

- T : LD50 > 5000 mg/kg Rabbit (1UCLID)
-89 X2 9S8

SAY = =4 H2/Z X2 (1UCLID)
E &a = U324 0 & K= (1ucLiD)
|
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SEJ weld - g 88

O weld @ o/ weld (1UcLip)
gy

MM EAY - XE AUS
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NTP @ XtZ &L
EU CLP : Xt& S
O MAME HOIA4S : in vitro(AIE2LH): &4 (IUCLID)
O MAISH : Rat EHOLOI & (THOMSON)
O SHEHMISH(1E &) 1 N2 eSS
O SEENAISH (=S &) © Nz g2
O &olwrolld : Uz el2
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g/L, NOEC 14 mg/L 72 hr Desmodesmus subspicatus (OECD TG 201, GLP) (ECHA)
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: LC50 18 mg/ ¢ 96 hr Oryzias latipes (OECD SIDS)

: EC50 = 300 mg/ £ 24 hr Daphnia magna

: EC50 8 mg/ 4 72 hr Selenastrum capricornutum (OECD SIDS)
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e LTSI ]
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ElEts

: LC50 >100 mg/L 96 hr Carassius auratus, Oncorhynchus mykiss (ECHA)

: EC50 >100 mg/L 48 hr Daphnia magna, OECD TG 202 (ECHA)

: ErL50 > 100 mg/ ¢ 72 hr Pseudokirchneriella subcapitata, growth rate, static, (72h-EyL50 >100 mg/L static,
201) (ECHA)
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-Olal el ciol s

: LC50 >72860 mg/ £ 96 hr Pimephales promelas, NOEC 15380 mg/L 7 d Pimephales promelas (ECHA)

: EC50 >100 mg/ £ 48 hr Daphnia magna (OECD TG 202, GLP), NOEC 8590 mg/L 7 d Ceriodaphnia dubia (ECHA)
: EC50 6500 ~ 13000 mg/ £ 96 hr Raphidocelis subcapitata (EPA 600/9-78-018) (ECHA)

Y2
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of &t3 B a2
HIDNI= =)

: LC50 = 100 mg/ ¢ 48 hr Daphnia magna (GLP, ECHA)
: EC50 18 mg/ ¢ 72 hr Pseudokirchneriella subcapitata (ECHA)
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: LC50 >1000 mg/L, NOEC >1000 mg/L 96 hr Leuciscus idus (ECHA)
: LC50 >100 mg/L, NOEL 100 mg/L 48 hr Daphnia magna (OECD TG 202, GLP) (ECHA)
: EC50 >10000 mg/L, NOEC >=10000 mg/L 72 hr Desmodesmus subspicatus (OECD TG 201, GLP) (ECHA)
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P 2

11) 2,2'-[1,2-0lEHIQCHOI L HIA (ZAl) JHI AN E 2

O O{& : LC50 >10000 mg/ £ 96 hr Lepomis macrochirus (ECOTOX)
O 2% : LC50 46500 mg/ £ 48 hr Daphnia magna (IUCLID)
O X8 : 112 2=

-1.38 (HSDB)

O &EH X2 %38
O =264 @ 12 9
3) or3ga SSEA
O 24 : (Not applicable)
O 2dd : Xz els
4) 22
O &84 : Xz s
O 2dld : Xz els
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T4 ¢ log Kow -1.98 (estimate) (ChemlDplus)
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© 6 %28 d (0ECD TG 301 B, GLP) (ECHA)

[1,2-0lENQICHOI L HIA (S Al JHIAGE S
BCF 1700 (ECOTOX)
© 95 (%) 14 day (OECD TG 302B, IUCLID)

0 O

AL A

ol
=

2,2

AL A
S 0x
0x ..

0% Of

02

=]

- [
U
o
0x

£

0o

2,2,4-EClOINE-1,3-HE0I2 TOIO0IARE &S
iz s

Ol &3t ElEtS

(C02 evolution) Readily biodegradable (ECHA)

: Biodegradability = 4 ~ 82 (%) 28 day (OECD TG 301C) (OECD SIDS)
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OF. JIEt Soff g&
1) 2

2) B& 2B
3) ol ZEEA
4) 22

5) 2,2,4-E2i0IE-1,3-BE0IS TOIOI0IARE &r e
Shellfish NOEC : 3.2mg/L/21day (SIDS)

6) Ol&tst ElEts

iz s

7) dHY

Iz gie

=2 s

8) 1,2-0leleictol2
INE=IREAES]

9) 43 Mg H A2
Insoluble substances (water solubility 1mg/ £ or less (Not classified in acute toxicity)(ECHA)
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RIIEM S MEE U SES 3ot = 11 WSS 22 L2ABAR
230 KX $H otH, SIS St HolE MelHMol fIS Melg A
Lt. THIJI)\I oA (g 2)] ¥ EEO HI LY¥s ZEE)
- R MEOIU A2 UAMEHHN Folct2=2 018 2 € A.

HE 7?”0“ et morg A

14. 230 28t 38

Jb. SAMS(IMDG CODE/IATA DGR) : UN 25822 2RE2I S
L. |d HF 48 @ oig |8
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6) Ol&tS ElEts
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HzEsior2d
2y =E
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e 8lg

1% Ol&f

HHASHAST
saAAAGLE

E=-pJ

EYSPSI=F|

FEHSBT ¢ OIASEIEHSTWA © 10 mo/m
CESIESEE ST
SHVAYLRHSE © HLHS
THOWLDMPIHEULEE © s

7) QY
HMESXEE : oY o8
HMEGIIER : oY o8
HRAGASE : Y oS
HUHASHNSE WY %S
SAALAVHYER : o2 oS
CEIFEFSE Y %S
CESIEVEER I
SEEANLRHSE © HYUS
THAHRDN(PIMHSHASE : o2 o3

8) 1.2-0IEIQICtOI 2
HESXEE : oY 218
HMEGIIEE : oY oS
ZRIASE 1% 0l 20
HAHASHONSE : 1% 014 LI
SAALANHNSE : 1% 014 LI

CEIIFLFYSE - 02 222(SI) L 0IAE)STEL © C 100 mg/m
CESIEEE SRS E
SHUAYLRHSE © HLAS
TYAHZDN(PINHENSSE : hZaS
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HNESXSE @ g e6S
MZESIOI2E @ olg S
22IHASE @ 1% 0la o
SUSISZULSE ¢ 1% 0la L
SALBAUUASE @ g e6S
CEINELEEEE ¢ MFETWA @ 5 mg/m
SIZJIEEdEE - digels
SgaUHaRH=SE : HEAS
SHAEEBDA(PSMRMESUHAEE « HESUS
10) 3t2 =
HNESX2E @ g S
HZEsiOt=2E @ ofle Sis
2elHd=E e 88
SUSIASIUYESE @ ol 8lS
SALBBAUUY=E : e 88
CEIELEEEE - ==TWA ¢ 3.5 mg/m
SIZJI=EdEE « oigels
SgAUHYRHSE : HEAS
SHANHEDMPMMENSEE : dHE8ls
11) 2,2'-[1,2-OlEHl QA CHOI L HIA (S A JHI A0
HNESX=E @ e 8ls
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IS E @ g S
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o BAD
27
DI222/H2(0SHA #E) : e oS
D222 M2 (CERCLA #&) @ g g2
DI222| M2 (EPCRA 302 #&) : Y glg
DI222| M2 (EPCRA 304 #&A) @ Y glg
DI222| M2 (EPCRA 313 &) : Y glg
D2ARFE (RH2LEA2E) @ HY 28
DI2AURIFE(AEESHASE) @ HY e
D22 E (2EQSY/AHER) : iy ¢S
EU ERFL(HFERAD) « Y s
EU ERFL(JE2R) : WY e
EU ERFL(AM2T) @ HY e
2) BHAL 2 E
AW (TR R ez 2A2Y)
shegeis
27
D222 F 2 (0SHA #E) - oH%* gls
D222 F 2 (CERCLA #H) @ Y 8is
0| =22t21 & 2 (EPCRA 302 Fllé*) B I= =
DI=22/H 2 (EPCRA 304 #E) @ Y gl
DI=22/H 2 (EPCRA 313 #E) @ Y gis
D22A2FE (2 2gEA2E) @ WY e
D22 E(ASESEHASE) : HY 28
DI=22LBE(RERISYFNEE) @« HY gl
EU ESX2(HF2RZY) : Y 8
EU ERFL(E27) @ WY a8
EU 282 (E27) @ Y e8
3) or A ZEEA
IH(ERY RI| 2HE2H )
seelis
=2AAH
D222 F2(0SHA #E) : HY oS
DI=222/H2(CERCLA 7E) - Y gig
DI=22/H 2 (EPCRA 302 #&) @ Y gig
0I222I1Z 2 (EPCRA 304 &) : Y oS
DI222I1F 2 (EPCRA 313 &) : Y oS
DI2ACIFE(FHSLEASE) @ HY 28
D222 (ASESHASE) : HY 28
DI2ACIFE(2ECISATANER) © Y 218
U ERIB(HEEFRZY) g els
EU ERX2(AE27) : Y ¢S
EU ERXL2(E27) @ Y 28
4) 22
IUH(BRE 8 2aszY)
sHetels
2A7H
D222/ HB(0SHA #E) @ Y oS
D222 M2 (CERCLA #H) @ g e
DI=222/H 2 (EPCRA 302 #&) @ Y gis
DI222I Z 2 (EPCRA 304 &) @ Y oS
DI=222IZ 2 (EPCRA 313 &) @ Y oS
DI2AIFE (LEHS2UEASE) @ HY 22
DI2AIFE(ASESHASE) @ HY 22
DI2AIFE(2ERISATANER) © Y s
EU S22 (HFERA) © HY A2
EU ERX2(AE23R) @ Y eis
EU ERXF2(d237) @ Y s
5) 2,2,4-E210|0IZ-1,3-HIECIO|2 CIOIOOIA R
ZU(EFE RI| 2EsZ222Y)
setelis
=AM
D222/ M2 (0SHA #E) @ Y gis
D222/ B2 (CERCLA 7E) @ Y gis
DI222I H 2 (EPCRA 302 &) @ Y gis
D222/ H 2 (EPCRA 304 #A) @ Y gis
DI=222/H 2 (EPCRA 313 #A) @ Y gis
D222 E(RH2LEASE) : HY 1S
DI2AURFE(ASSSHASE) @ HY 22
DI2AUFE(2ERIRATANEE) @ Y s
EU S22 (HFERAD) @ HY AS
EU ERX2(E23R) @ Y S
EU 2R (gd237) @ Y s
6) Ol&t3 ElEHS
(TR ]I QESE2RY)
Haels
=2 7H



Blzss 2= (R He) M HE s
Ol=222l 82 (EPCRA 304 #E) @ oY el
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NIZVRIZB(ZEHSLEAST) @ HY 913
NI=2VRIZB(ASSSEAST) @ HY 913
DlRRIRS (2ESATAHEE) Y 9US
U SR32(RY2RZ]) © Y oS
B 2RE2(AE2T) : g %S
U 2RE2(AFST) : Y 98
7) gulY
2N (BRY || 2gsEzelY)
e els
22ARH
DIRB2AHS(0SHA RE) : B 28
OI=22 M (CERCLA 7E) @ oHY 8is
012202/ % 2 (EPCRA 302 ) : g 28
01222/ % 2 (EPCRA 304 1) : g 28
DI=22IZ S (EPCRA 313 ) : Y S
NI2TRIZSB(ZHELEAST) @ HY oIS
NI=2VRIYSB(ASESEAST) @ Y 8IS
NI=TRIZB(SEASATNEE) : Y %S
U SR328(RY2RZ]) : HY oS
U 2RE2(AE2T) : Y %S
U 2RE2(AF2ST) : oY %S
8) 1.2-0IEIQICIOIS
Y (RRY R 2ySHAY)
Hes
22ARH
DI2TRIZB(0SHA RE) : Y %S
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DI=22/ &2 (EPCRA 302 77 coie 8lg
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Ol=2telZ 2 (EPCRA 313 7
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(

(

Cofe elg

8 E
D=22BE(2HZ2g8A2E) « g 8ls
DI=22RBE(ASESEASE) « e 8lS
Dl=22l82(2ECISATM=EE) - oY S
EU ERZE(HEERZY) « i 8ls

EU ERZ2(ABEFR) « e 8ls

EU ERFL(AHEFR) « i 8lS

sHetelis

=2
D222/ HB(0SHA #E) @ Y oS
DI=222/B 2 (CERCLA 7E) Y gis
DI=22/Z 2 (EPCRA 302 #A) @ Y gig
DI222I Z 2 (EPCRA 304 ) @ diY oS
D222 F 2 (EPCRA 313 &) : Y oS
DI2AIFE(FEHSUEASE) @ HY 23
DI2AIFE(ASESHASE) @ HY 22
Jl=2clH B (2ECSATALEE) : g oS
EU S22 (HFERA) © Y A2
EU ERXF2(AE27) @ Y 2s
EU ERXFL2(E27) @ Y 21s

10) o= =4

(TR I QESE2LY)
Hetelis

=AM
D222/ M2 (0SHA #E) @ Y oS
D222 M2 (CERCLA #H) @ g S
DI=222/H 2 (EPCRA 302 #A) @ Y gis
DI222I M2 (EPCRA 304 &) @ Y gls
DI=222I M2 (EPCRA 313 &) @ diY gis
DI2AIFE(RH22UHASE) @ HY 22
DI2AUIFE(ASSSHASE) : HY 22
|Z2AHL (2ERIZAFNEE) : HY 22
EU S22 (HFERA) @ HY AS
EU ERX2(AE27) @ Y oS
EU 282 (gd237) @ Y s

11) 2,2'-[1,2-0lEl QI CHOl 2 HI
Jl

2UH(RRE B a2
NSRS

=274 -
022232 (0SHA #E) : o el
DI=222/H 2 (CERCLA #E) @ g 8l
ODI=222l8 2 (EPCRA 302 #&) @ diY 8l
OI=222lM 2 (EPCRA 304 #E) @ oY 8l
O0I=222lM 2 (EPCRA 313 #E) @ oY 8l
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D222 (ZHELEAZE) : dig elsS
DI22ALYB(ASESEAZSE) : oY elsS
D222 (2ECSYZFAMESE) : g elsS
Bl 222 (HHEFZN) : g elsS
Bl 2ERYB(RE2F) : g alsS
EU 2ERB(AMER) @ g els
16. JIEH S OANE
o 2o &M
- 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'//hpvchemica\s oecd.org/ui/Search.aspx
- SIS SAYPAIALY, 2ESAWSRA(http://ncis.nier.go.kr)
- ECOTOX Database, EPA(http-//cfpubAepaAgov/ecotox)
- International Chemical Safety Cards(ICSC)(http://waw.nihs.go.jp/ICSC)
- AESHBACIAAE | AYUBTHAE (http://hazmat .nema.go . kr)
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