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O MASH TR 8ls
O SEENIIISH(1E &2) : IR o8
O SHENIIISH (=2 &) : NE oS
O 20Ky : UE oS
) 0I&3t ElEHs
O 24 =4
- &= : LD50 > 10000 mg/kg Rat (HSDB)
- 21l : LD50 > 10000 mg/kg Rabbit (IUCLID)
- &9 : LC50 >3.43 mg/ ¢ Rat (OECD TG 403)
O IR 2A4 T= N34 EN0A ISP N34 AE 20 %8 B34 =2 Y24 (NITE(2006))
O M8 &= &4 E= 24 : EDN0IM o U2 AIE 2D &8 B34 (NITE(2006))
O 587 HYH : NE oS
O WS HOH : AZUM A HIAE 2T S48 (NITE(2006))
O gets
AOtEBAY  [2 oS
DB-ERDA ;2

IARC : Group 2B

OSHA : XtZ els

ACGIH : A4

NTP @ Xt& 8

EU CLP : XI2 g8
O MAMIEZ HOIFHE @ A2 Wl DIM2ES 0128 SASHHOIAIZO0EC T6 471, ERFHME STXUSHHOIAIZ0ECD TG
476, SMIIOIAAIZHO0ECD TG 47321 HAIZE R R 2H0 S, MM W SMMOIAAE, AMAEZN SE
O MASH @ AIE2 U DIMES 0188 =AHSHBOIAIZ0EC T6 471, ERFHME STNSHHOIAIZ0ECD TG 476, S44

F

=™
MOl AIZ0ECD TG 473Z 0t CHAIZE S22 28101 Sd, MM W SAMOIMAE, AMAIEZ2Y S
O SFEFAISH(13 =&) : HEES 0|88 SHLPASHAIFEZD, AM2UD S2H Bistet S A SUS gEol 2=

/Xl 8 OECD TG 425
O SEEFRFIISH(BIE LE) + =S 0|88 ZABESHAIFZ D, A0 HOUE F80| 22X ZS. NOAEL=
24,000 mg/kg bw/day OECD TG 407
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O I8 244 &= 324 : Xz glsS
O Ast & &4 = N34 Nz els
O 87 W24 - g el8

O I=2 ey @ Xz AS

O ety

AHOIMEHE © Xtg U8

NE22LS2IA - A2 88

IARC : XtZ 8l

OSHA : Xtz 8gls

ACGIH @ Xt& els

NTP @ ItE Q8

EU CLP : Xt& S
O MAMIEZ HOI2H @ g 88
O MA=EH @ T2 98
O SEEXNBISH(1E &) © U2 g3
O SEENAISH (=S &) @ Nz 238
O &olxrolld : Iz a3
2,2,4-E2I0IHE-1,3-HECI0I2 CHOIO0I A R E At
O34 =4

- A3 @ LD50 > 3200 mg/kg Rat (SIDS)

- A0 : LDb50 > 20000 mg/kg Guinea pig (SIDS)

- £¢ : LC50 Rat >6.49 mg/L 4hr (5.3 mg/L 6hr) (HSDB)
O I8 2AlY L= X34 @ st X=3(guinea pig) (IUCLID)
O Agt & &4 T= U244 : BIX=4(rabbit) (I1UCLID)
O &87 2y - Iz g3
O I2 oy @ XE 4S8
O g4

ArHOIMEAHY - XZ QS

NELSREIA - Az S

IARC @ Nt& 2

OSHA @ Xt& S8

ACGIH @ Xt& 82

NTP @ Xt& A8

EUCLP @ XtE 8
O MAMIE HOIZA : In vitro - Salmonel la typhimurium/TA98, TA100, TA1535, TA1537 (SHESHBI0IAIE; Ames test)
(OECD TG 471 and 472): THAIEAH S22 A2810] Negative(S4), CHL Cells/S MOl &AIE (0ECD TG 473): CHAFEFA A

S22 A2310l Negative(S4) (SIDS)
O MASH : HE/HF (0, 30, 150, 750 mg/kg/day) (OECD TG 422): =& L MAIF)| 02l #=RI| HXYsES 2L
X %8. (SI0S)
O SEENMISH(13 «&) : N2 U3
O SHEMNAIISH (B &) : dHE(2321, &32)/FF (0, 30, 150, 750 mg/kg for 44D(M) and 14D(F)) (OECD TG422,
GLP): ZXYe|s™ ASHNAM A M2 ALS SEIIY B SOt S0 =YsSHy L DA 28E . AHE(+H,
2431)/H 7 (0.1, 1% for 103D): SOIXMC =4stN Bl 2EEX LS. (SI0S)
O EoRdd @ 2 AS

1,2-0llEICICtOl =
O 24 =4

- Z3 : LD50 300~2000 mg/kg (EU Harmonized Cat. 4) (ECHA)

- ZI : LD50 >3500 mg/kg Mouse (ECHA)

- &2 : Aerosol LC50 > 2.5 mg/L 6 hr(conversion to > 3.75 mg/L 4 hr )Rat (ECHA)
O LT 244 = U324 EJE 0|88 LR 2AS T= U324 AIg 20 TR0 N=22 LOIIX €8, s2X=X
2 0 (ECHA)
O det & 24 = U324 ENE 0|28 Ast & 24 L= U224 AE 20 & U228 22I|X ¢S, S2N=X%
0 (ECHA)
O 28I H2y : Nz eUs
O LT 24 : JILIIIOE 08 Maximisation A& 20t ZSI|4 0L 22 LOI|X 23S (0ECO TG 406, GLP)
(ECAH)
O g4y

MHAOIMEAY  XE QS

D2LS20AM @ U2 88

IARC @ Xt& A8
OSHA @ Xtz 2°S

ACGIH : A4

NTP @ X2 g2

EUCLP : XI2 &S
O MANE HOIA : Invitro SASAHABOIAIE 2 HAFZEH S201 26H201 24 (0ECD TG 471, GLP), AIE2 LY
TIR2 HIYMNMEES 0|25 JMYOIAASREY HAZAEN R4 A2810l S4 (0ECD TG 473), In vivo HEE 0|28 &
X5 24 A 24 20 S4 (ECHA)
O MAISH : HCE (HAOZ MM MASA A 2 XHAOI A5 2T X &S NOAEL > 1000 mg/kg bw/day
(ECHA)
O SEEEFISH(1E &) : U2 23
O SHEFEFISH(BIE L) : HCE HACZ JRESHAIE 2 FII2 F= S22 H I (AR &42
Qo £ QAS. NOAEL 2200 ~ 4400 mg/kg bw/day, EEZDI| : 2 mL/kg bw (AIZ) (0ECD TG 410) (ECHA)
O EURHY : X2 28
2 =2
O =24 =4

D50 >8000 mg/kg Rat (OECD TG 401) (ECHA)
: LD50 >3000 mg/kg Rabbit (NITE), LD50 >2000 mg/kg Rabbit (ECHA)
: Dust LCO 4.6 mg/m 4 hr Rat No death Not classified (OECD TG 403) (ECHA)
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6 Ws Brsh e Ny SR e I MR8 S H 2 & oF B2 & 1 8 S0F6R00CTA405 ECHEA)
O 587 o8 @ 2 88
O Ie A : JUIIE ALz I8 oA AlE ZI 2RCUX %S (0ECD TG 406, GLP) (ECHA)
O gy
ALHOIREAY IR S
DNEL-SSDA @ LA 2
IARC : Group 2B
OSHA : Xt2 gig
ACGIH : A3
NTP @ X2 g2
EUCLP : I3 g2
O MANE HOI¥A @ Invitro DIMESE 0|2 SAHSAHBOIAIE 2 24 (0ECD TG 471), In vivo HEZ 0|&F
S 12F 2 SASH ANE 2D B2 24 (ECHA)
O MASH @ DIRAS HACR NN MASA AIE 20 MEHEQ MAl SH0| 2HE X %S (ECHA)
O SHEEAISH(1E &5) : 12 248
O SHEIFISH(BIE ) : IRAE 4O BI2FRSE0 AIE 20 XISHQ F&0] HEIX %S (0ECD TG
452) (ECHA)
O ERMS @ U2 88
10) 2,2'-[1,2-0lEHIQICHOI L HIA (Al JHIAGE 2
O 24 s4
- Z3 1 LD50 17000 mg/kg Rat (1UCLID)
- I : LD50 > 5000 mg/kg Rabbit (IUCLID)
- 29 UE oS
O IR BAY = =24 @ 2H8l/AX= (IUCLID)
O Mgt & &4 T 134 @ 4% & K= (1UcLID)
O 387 noly @ U2 98
O Is ols @ R/ elA (1UCLID)
O gad
AFOIREAY 1 II2 U
DEBC-S2EDA 42 298
IARC @ X2 28

O0SHA @ Xt2 8l
ACGIH : Xt& 818
NTP @ X2 i8S
EU CLP @ Xt2 RS

AL

O MAME HOIKYS : in vitro(AE2U): 4 (I1UCLID)
O MAISH : Rat EHOLOI & (THOMSON)
O SEERFISH(18 &&8) © Uz g3
O SEFEAEFISH(Bs &&) © Nz oS
O goRoid @ Iz A2
12. &30 0IXle g8

b, MEl=SH

1) 2
O o& : X2 g8
O 225 Xz g3
O =8 : 1z g3

2) A4
O o0& : X2 gs
O 225 : Xz g3
O =8 : 1z g8

3) Ol&t3 ElEtE
O O{& : LL50 >100 mg/ £ 96 hr Oryzias latipes(OECD TG 203)
O 22& : EC50 >100 mg/ £ 48 hr Daphnia magna(48h-EL50Daphnia magna>100 mg/L, 48nh-EC50>100, 48h-EC10=91.2 mg/L,

OECD TG 202)

O x8:

mg/L growth rate, static, 72h-EyL50 >100 mg/L static, OECD TG 201)
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ES

~-EClOIE-1,3-HECI0I2 COIO0I AR E M
: LC50 18 mg/ ¢ 96 hr Oryzias latipes (OECD SIDS)
: EC50 = 300 mg/ £ 24 hr Daphnia magna

2
000N 00O

M2~
B LTSI ]
B 1l

8) 1., 2-0lEleliCtol=S

: EC50 8 mg/ 4 72 hr Selenastrum capricornutum (OECD SIDS)

ErL50 >100 mg/ 4 72 hr (Pseudokirchneriella subcapitata, 72h-ErL50 Pseudokirchneriella subcapitata >100



2

01% : LC50 >1000 mg/L, NOEC >1000 mg/L 96 hr Leuciscus idus (ECHA)

22tF 1 LC50 >100 mg/L, NOEL 100 mg/L 48 hr Daphnia magna (OECD TG 202, GLP) (ECHA)

XF 1 EC50 >10000 mg/L, NOEC >=10000 mg/L 72 hr Desmodesmus subspicatus (OECD TG 201, GLP) (ECHA)

10) 2,2'-[1,2-0lEHIQICHOILHIA (ZA) JHIANE 2

O OI& : LC50 >10000 mg/ £ 96 hr Lepomis macrochirus (ECOTOX)
O 22tZ 1 LCh0 46500 mg/ £ 48 hr Daphnia magna (I1UCLID)
O X2 : [z g
Lt &84 2 24
1) 2
O &Z4 : log Kow = -1.38 (HSDB)
O 2did @ 12 s
2) 8¢
O &EH 2 *38
O =2dld : Xz ¢S
3) Ol&3 ElEts
O &EH X2 %38
O 2old : 12 %38
4) or A SEEA
O ZZ4A @ (Not applicable)
O 2old @ 12 638
5) AcIAEZ20E
O ZZ4 : log Kow 0.53 (estimate)
O 2dld : 12 %S

e X2

O
O
7) 2,2,4-E2l0IHE-1,3-HECOI S CHOIOI0I AR E ALY
O &Z4A : log Kow = 4.11 (OECD SIDS)

O

8) t1,2-0leleCiolE
O &8/4 : log Pow -1.36 (ECHA)

o
O =dld : U=z &8s

O 8 =
O 2dld : =2

10) 2,2'-[1,2-CIEIQATHOI 2 HI A (S A JHIAMES
o

O &84 : log Kow -1.98 (estimate) (ChemlDplus)
O =od : Uz a2
O d2=s=d
1) 2
O =54 : Uz 82
O M=o : Xz els
2) A4
O s54 : g 82
O M=o : Xz els
3) Ol&t3 ElEts
O =54 : Ug 88
O M=o : Xz s
4) oA A
O =54 : Uz 88
O M=o : Xz s
5) AcIAELL0E
O =54 : Uz 88
O M=o : Xz s
6) YUY
O =54 : Uz 88
O dzdd @ Iz U8
7) 2,2,4-E20IHIE-1,3-HIECI0IS COIOIOIAFE M H
O s=4 : BCF = 5.2 ~ 31 (0ECD SIDS)
O M2olld : Biodegradability = 4 ~ 82 (%) 28 day (OECD TG 301C) (OECD SIDS)
8) 1,2-0lEIICiOlS
O =54 : Utz 88
O M=oi4 : DOC removal 90 ~ 100 % degradation, 10 d Readily biodegradable (ECHA)
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2 OIAE)STEL © C 100 mg/m

SAAYAVUHAYSE © WY %S
CEIIFLFYSE WY oS
CESIEE LR
SHUAYLRHSE : HLAS
DYUHBDH(PINHBUHASE : HPUS
8) 1.2-0IEIQICtOI 2
HES2XNSE : dHg 88
SOIHASE : Y oS
RAYRHSE 1% 014 2
RASASHUASE © 1% 014 20
SAAVATUHASE © 1% 014 21
CEIFEFSE oY 222(30
CESIEP LR
SERAHYRHSE © HPs
DYAHZDN(PINHENLSE : HLeS

9) 32 =
HNEsSsXed @ flg 8isS
SIOIHASE @ ole S
2oy =oiSE - g S
SUSISIUYEE @ oY 8iS
SALBBAUUY=E : e 8l
CEIEEEEE L ==
SIZJI=EEEE « oigels
SgacidRHi=E : S
SHANMEB DM (PSMREUASE

10) 2,2'-[1,2-CHIQICIOI L HIA (S Al

SIOIHA=SE @ ole SiS

BRAWASRHSE  HY oS
HUBASIONB  HY oAS
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CESIEFEE T RS
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SHAHBIN(PMHEHASE : e
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2X2F : WY oS
BHESTAHA SIS © 8T s
ANDHISE : A 8
sot2E ¢ sgels

2) 4y
L= =
NRBEEN S2E 2T Y %S
Ss23 ;g oS
Hetes My oS
2X2E : Y o
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2X2E : oY o
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NDHHIBE : W 8
sotes : sgets

4) o32a ZEEA
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Ss23 @ g oS
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NDOHIZE : H 81
sotes : sges

5) A2AAEL0E
JlESd : Hys

=8 23 : 8g oS
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4TWA © 3.5 mg/m’
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ch. o222l 28t 7AH 0 2 MBS METUA LMse HIIZ2 5 HoIS2HeIEAHS[HE1]0 2o NZHIIS(HHC!
EQ HeiH)o oigeE.
Ot JIEt 2 ¥ 2A=2H0o 28 7AH

1) 2

2 (BRY || 2gsEY)
Hels

22ARH
DIZRAWS(0SHA RE) : oY 2US
OI=22I W (CERCLA 7E) @ Y 8is
0I=202) % 2 (EPCRA 302 ) : oY 28
012202/ % 2 (EPCRA 304 1) : oY 28
01222/ % 2 (EPCRA 313 1) : oY 28
NI2VRIZSB(ZHSLEAST) @ HY 818
NI2VRIYB(ASESEAST) @ Y oI8
DIRBRANB(2EUSAZHEE) ¢ oL oS
USRS (HISRZD) @ Y #S
U 2RE2(AE2T) : Y %S
U 2RE2(AF2ST) : Y %S

2) 4y

AY(RRY R 2ySHAY)
Heels

22ARH :
DI2TRIZB(0SHA RE) : oY %S
DI=22IZ S (CERCLA 7T) @ Y 8IS
DI=22IH S (EPCRA 302 RE) : Y 2US
DI=22I T S (EPCRA 304 7)) : Y &S
DI=22IZ S (EPCRA 313 ) : Y S
NI2TRIZS(ZHESEAIST) @ Y oIS
NI2VRIZS(ASSSEAST) @ Y oIS
N2TEIZB(SEUSATANEE) : Y %S
USRS (HISRZD) @ HY %S
U 2RE2(AE2T) : Y %S
U 2RE2(AF2ST) : Y §4S

3) 0143t ElEHS

Y (BRY R 2YSIAAY) :
Hes

22ARH
DIZTRIZB(0SHA RE) : oD &S
DI2RIZS(CERCLA 7T) @ HY 8IS
DI222I S (EPCRA 302 ) : Y oS

78
Ol=2tel 8 2 (EPCRA 304 &
Dl=22/ &2 (EPCRA 313

e}

3 g 8ls
D=22BE(Z2HZ2g8A2E) « g 8ls
DI=22RBE(ASESEASE) « i 8lS
D=22eBE(2ERISAZENEE) « W el
EU ERZE(HEERZY) « g a8

EU ERZ2(ABEFR) « g eis

EU ERZ2(HHEFR) @ g S

4) ot 4 ZEEA
FU(ERYE ]I 2EsE2alY)
HERIS
=AM
D=2/ 32 (0SHA &) @ die 8l
DI=222/82(CERCLA #d) & g els

DI=222/Z 2 (EPCRA 302 =#d) @ Y 8ls
D=2/ 82 (EPCRA 304 &) @ dfE 8l
DI=222/Z 2 (EPCRA 313 &) @ dHE 8lg
D222 (ZHEGEASE) @ g S
D222 E(ASESEASE) @ g &S
D=22e/BE(2ERSAZNEE) @« g el
EU ERZ2(HEERZY) @ g s
EU ERZ2(AEEF) @ g s
EU 2ERTB(AHEF) @ Y AS
5) AelAEZL20E

2U(RYE R 2EgszaelY)
feels

=AM
DI=222/Z2(0SHA #E) @ dig s
OI=2 2232 (CERCLA ) @ dilg AS
OI=222lY 2 (EPCRA 302 &) @ oY el
OI=222lY 2 (EPCRA 304 #E) @ oY el
OI=22cl3 2 (EPCRA 313 #E) @ oY 8l
D222 (ZHEGEASE) @ g AS
D222 E(ASESHEHASE) @ dig S
[22cF B2 (2ESYTAMEE) @ Y AS
EU ERZE(2EERZY) @ dig s
EU =RZ2(AE2F) @ g s
EU eREE(¢E2F) @ g s



6) Hl
2 (BFE R 2Hs8T2LY) ¢
e ets
227H :
01222/ HS(0SHA 7&) : e els
Ol=22| B2 (CERCLA &) : oY oAS
01222 M S (EPCRA 302 #&) : dilE 8l
01222 H S (EPCRA 304 #E) : BT 8l
OI=2 22 Z2(EPCRA 313 #E) : alY oIS
022N (ZHE2LEASH) : oY oS
OI22IHB(ASESHASEH) : oY oS
N22FE(SELASATAEE) © Y 248
Bl 2R3 (HI2F2) : HY o8
U 2RZ2(AB27) @ oig s
U 2RTB(ANST) : e 88
7) 2,2,4-E2t0IHE-1,3-HECIOIS CHOIOHO0I AR E
2N (HRY 2 2EsmRY)
Heets
2ARM -
0122 HE(0SHA RE) : Y %S
01222 H 2 (CERCLA 7)) © ale 812
Ol=2tel M2 (EPCRA 302 &) : aie 8ls
Ol=2tel M2 (EPCRA 304 &) : e 8ls
Ol=2tel M2 (EPCRA 313 &) : aiE 8ls
O222HE (RH2YEASH) : oY 48
D=2 (ASEEHASH) © g o8
=2l (2EISABASE) : e 8l
U 2RIB(HI2[ZD) : e 8ls
U 2RZ2(AR27) @ oig A4S
U 2RIB(AN27) - e 8l
8) 1,2-olelctol=
U (RIS R 2HSE22Y)
Hetels
i‘ﬂﬂﬂl :

Coie 8lg

UIE%EIQE CERCLA &) : 2267.995 kg 5000

b

&g

(
(
DI=22/H 2 (EPCRA 302 #&) @ Y gig
DI222I1Z 2 (EPCRA 304 &) : Y oS
02221 Z 2 (EPCRA 313 7E) @ g =
DI2AIFE(FHSLEASE) @ WY 28
D22 E(ASESHASE) : HY s
222l HE(2ECISYTFNMEE) Y elsS
U SRS (HEEFZY) @ g els
EU ERX2(AE27) @ Y s
EU ERX2(0F27) @ Y 28
9) Jt2 =
2 (AFE |I| LESZ22IY)
agels
=2
D222/ HB(0SHA #E) @ g oS
D222 M2 (CERCLA #H) @ g e
DI=222/Z 2 (EPCRA 302 #A) @ Y gis
DI222I F 2 (EPCRA 304 ) @ Y Qs
DI222IZ 2 (EPCRA 313 &) @ Y oS
DI2AIFE(LEHSUEASE) : HY 28
DI2AIFE(ASESHASE) @ HY 22
DI2AIFE(2ERIBATPANEE) @ Y s
EU S22 (HFERA) « WY A
EU ERX2(AE2R) @ Y 2s
EU ERX2(d237) @ Y s
10) 2,2'-[1,2-0lEHIQICIOI 2 HIA(SA)JHIAMES
Z(FRY I QIESE22Y)
setelis
27
D222/ HZ2(0SHA #E) : Y eUs
D222 M2 (CERCLA #H) @ Y 28
DI222I M2 (EPCRA 302 &) @ Y gis
DI222I M2 (EPCRA 304 &) @ dHY gls
DI222I M2 (EPCRA 313 &) @ Y gls
DI2AFE (RH22U4HASE) @ HY 22
DI2AURFE(ASSSHASE) @ HY 28
D2 E(2ERISATVANEE) @ Y s
EU S22 (HFERAD) © HY AS
EU ERX2(E23R) @ Y S
EU 2R (gd237) @ Y 2Us
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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.nim.nih.gov/

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

- SISISAMBAALY 2EISANS A (http://ncis.nier.go.kr)

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

- International Chemical Safety Cards(ICSC)(http://www.nihs.go.jp/ICSC)
ASESHBHCIANAE | AYUBTHAE (http://hazmat .nema.go . kr)

O |

JlEt S2MEANE g 2 3
- = MSDS= AMYOHMEAY 2 SISt HO 27 - HAl & SEAMBANZA 28 JIE DAIS
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- IU 2 AR SE82 2 32 EXU 2l d2e2 Bgst A2
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M| 250ts A2 OtLIN, AN &2 Ag40l LIEE = QI W20l F2AoiA AEe A
@ 2 MSDS= MUt EAY HI10X L DELSS DAI(M2020-1302 &S H 27 - HAl &
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@ 32N 2 MSDS [tz elel =IHEel UHE= UP-DATESHH AFE35HD| HHE.
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