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Lh. MZ2 21 822 AtE49 Hist
O HNEE : ALK =AM
O AtE49 Mgt : A1 2&2 AIE Hst
Ch. MZEAH/SSX/ RSN H2
O SAE @ (F)=RHUE
O F=4 @ FI|T OHAl Do Btk 2 351
O FBM2 ¥ 2129t @ 031-467-6114 2HA=I|=18 01YL
sol /g4
. 2o AL 28
MAI= XM (reproductive toxicity) 18
EX HMA)| SHSE(Y=-=)(specific target organ toxicity repeated exposure) &2
Ol DH2IM(skin sensitization) 2E1
=M 22A 206 & (hazardous to the aquatic environment) =2
£M SA K60 A (hazardous to the aquatic environment) 2t& A
SH =4 (acute toxicity) ZI FE5 (ATEMIX :3916.318<= 5000)

Lt GIZXX 27E Zgst 21 B &5

O &z @ /I
O Rl f1€ 2+
H360 EHOF = MASEHN &S 222 = AU
H373 &J12 = BELE TH A S 20&, 34, T2, S8, 8%, SFAZHN =42 222 = US
(118 ZZ(MSDS))
H317 di20|d 12 ¢SS 222 = US
HA00 =MME0 IR ==&
H410 EI1X el Feo 2ol MMSHH IR =S
H313 L2 2t H=5H KA = US
O ogx=x 83
- ol
P201 AtB & Fz dEME SESHAIR.
P02 2E OFF (GIZEX 27E 2D 0I5HEH)] Holls FZ6HK OHAIL.
P80 25 EY - 252 - ot - UHESAE IRFIAL.
P260 2% - & - JtA - DIAE - B)| - AZYO0IE ELS
P61 2 - E - A - 0|AE - )| - AT 0| EY
Po72 YU HOR QS =g HIESIA OHAIR.
P273 BZ 22 HIEGHA OHAIR.
-t
P308+P313 =& EI{LE =0 RAEH: Q&AQl XX - ZAHE FATHAIL
P314 2HES L))|H QstAol IX/EZAHE FoIAL.
P302+P352 LIS 0 S2H: CI2Fo S HISZ AOAIL.
P333+P313 LR A=A L& ZEH0| LIEILIH: o8t ol 2.
P321 QRS XHXIE GHAI2.
P362+P364 QS O|RE= H1D CHAl AFR & MNIEGIAIR.
P391 SE22 22N,
P312 EEES L)IH Q2| H(2AH S FES GHOAL,
- N&
P405 E3EXIE ot METIAIL.
- H2I
P501 HIOI=Z e B3 et WE=2 - 812 HIISHAIL
Ct. Rdll. fIgd 2FRIIZ0 ZEZX &= JlE |l /IEHL
ggg o 22 3+ grs 4y
= g A8 A=el3 A=zel3
AAH L =z 83 Nz g Az elg
Tzl 22012 g g3 A=el3 I8
aHASE 01 E © 5 mg/m A=el3 A=zl
QLA-ZEAHISH01E g g3 A=el3 A=zel3
2,2'-[1,2-0lEHIQICIOI L HIA (S Al HIAMENS =z 83 A=el3 A=zl
b= © 10 mg/m A=els A=zl
JtEHAE, H-BIZ0|0ICHE-2-2-, HIE OIAH =z 83 A=el3 A=zel3
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SIUAL 918 20l & & QITIY 8IS SIUNAOR SE ASAIIALR.
S W B AE AIIEQH M50 BIIE UAASIAR.
S X QI OIRO| B Q2020 H2S SHSAR.
BHel o B22 %D A XS HYS BXGHAIR
ABAO 2RAD, B ANY RHS SHES LAFAQ
URR sHiel 22 SOSLRIS EH0, 02X ¥S 2 SAUN BES UB2 SAQ
2T u T= o4 MEE0 SUS NTHAIR
Y30} S0 BARAS ZRUE BT DAL
6. SEADA MY
O GINE 255D A B ZAAE L 257
O %z w53
RIISNE 5522E7 % JIE NEE ¥57/252/25HY
O ExIME
ABGIN 2 LW +EHS WS XS Hy X
2 Z)2S B0 AH 22 wY %
RIIAS YSOAD JIE HFS 257/250/2SHYES FS6D NYE X
IEEEERTEES
L. B82S 2550l A% BRE XIAE
O ool :
H45101 Z719 BME RLAIINR
22 SXD ASS 62 MAHE mE 2
O EY :
SE8 SIS US 220 HIYOIU Ael+8 IIsH T4 T= TAFHUE #2 2= U SN
S4RE AHZOH0] HEE 2101 £I15HAI2
O %= :
SHRE AHZOH0] REE 2101 $IHTHAIR.
FEE SIS I THIE ABI0N SATFAIR.
Ch. B3t &= M we
O 48 w5 A
Q2 = I HDIA EUS B0 BLAIINS.
SEE 2TO HEES ANWA R8s 210 SR
O Og =5 Al :
Byol 9 W2 oD AE NAS H2ASD ZUS SNFAL.
JIEY 01N HE A SLR, NLTASLH HE HES SXGHAIL.
7. 78 ¥ NELE
o EFZRY :
ABSONVAYES BHLO 02 NE. S & 2
IE)| YN YNE A FA S AT 2
SE)| YMS FLBE & USE BIISS YHEY A
HSA 2AWI 2 BIIFX S 08T A
2 = M ASAR
EEINSID BSS NSt
DE 9@ FOIB 9D 0IGHEI Hols HIGHA DAL
B2 T W=HOZ2 ZI|8 SYGHA DAL
¥, EE, 5% EE JIE WA BES NSHAR
TR YPOR QuE =S #EGN DA
MBOl 201U B2, HX S IS4 STI BN 2 Al NS0l Ok SHS A0l YSSZ OIS OHAID S0|
22 F20l Y= EBHA IO 0 HIIGHIAIL.
Lh. o®3 HE Se(I60F 8 FAS THE) -
SE SY Y UM )} YODR SII= BN LHHN BIDF ES SUUNN 2oE 2.
29 23 Als ABES DE A
22 /E 25 1 53T
ALBH, LD BES TGHAIL.
228 BA0 D2 Ofd P2 ME2E2 NE, 2YFl, 1eH Fo
22 /R 25 1515 T
22 H3F8 2 1 1525 T
22 /RE 25 12535 T
HE6ID AZ5I0 S20l ¥ S JAN HEGAS
& OFE FIHOZ WAL
B MR 2 ABO G HEGHAL
f2jel BII0L HBIAL
TEIIS YNGHD EH 2HE 2RET AR
YHEII0l EOF FHBAIR
ASE U SIHEUHA BOIE ZAN HESAR
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: LD50 22,000 mg/kg Rat (ECHA)
: LD50 > 2000 mg/kg Rabbit , No death (ECHA)
: Vapor LC50 >224.2 mg/L/4h (317042 mg/m 2 hr) Rabbit (ECHA)
AN = 24 0 E)ES 028 I8 U224 AIEZY 2F(0), 2EH0), 14 I8 UN24X$(0)22 HIX2
OECD TG 404 (ECHA)
C= U224 ENNS 028 = N34 A0, 2AUEEH0), EM(0.1), ZUSE(0.4), Z2ALZ(0)
LIEFL . OECD TG 405 (ECHA)

HNY=S 813

Ar2/Draize Test: DBIA 218 (IPCS INCHEM)
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IARC : Xt& 88

OSHA @ Xt& 88

ACGIH @ Xt& 88

NTP @ Xt& 8

EU CLP @ Xt& &AS
O MAINIZ HOIRA @ invivo - ZRF S+HIEZS 018 SMA Ola AIE : SH(rat, =32) in vitro - &HZI0IE
olgst S2HESHH0| AIE: S4(TA92, TA94, TA98, TA100, TA1535, TA1537, CHAIZSH QUS) (ECHA)

I'

O MAISH @ MUHAQl MAlger 2FHE X ZS, mouse, equwalent or similar to Guideline: OECD TG 414, GLP (ECHA)
O SHENYIISH(1S £&) + 27 SH om0l ASE= HY M, 228, USH, &4 &, & HNY22 A
2 5t & '22B8 dIOIE 2B 2 2 2 FHEY S F 2 MY & HH ''E EZEE. / UR &I T &
o EHEN gog Hectne 2ENoZ SHXNIAS. AEUAM OIHE Hete A2 LIEIGCOH, HERS 8 O&
Z 2 XS HE0| 2MMS. 22 N BEHeigle Z0Ish 2& L DEA0S LIEIWS. I & &H, A, tigs
2 ot St NEE AOIAM ZEEACH (ECHA)

O SEEHFISH(BEs &5) + 2R(2UH): HEE 0186 2P & 21, NEHQ H&0| ALK $S. ZU(2
A): MouseZ Sofl ZUl =2 Z0, XYHQ AS0| LA LS. SL(0I2HS): NFHO HSH0| S S LS
(ECHA)

O EoRdid @ Iz A8

AbAbgE Ol E

O 24 =4

L2 gl

=2 S

T : LD50 > 5000 mg/kg Rat (EU Method B.1) (ECHA)
|
[e]]

DXz os

=2 s

O I 2A4 T U324 : E)E U2 U2 X2

0x
>
el
ny
]
>
1y
0x
=}
C
m
C
bl
)
)
M
e
Rl

M
>
U
bl
>
S

(OECD TG 404, GLP) (ECHA)
O dst & &4 &= U234 @ ENE ez & &44/U=24 AIE Z20 X240 LEHUX &8 (K= X 0) (0ECD
TG 405) (ECHA)
O &&J Moy : [tz gs
O Of 224 : JLmd AIE Z3 T/ dlels (ECHA)
O gad
AHOIME Y - I2 S
DRS8N - 2 8s
|ARC : Group 3
OSHA : Xt& els
ACGIH : A4
NTP @ tE Q8
EU CLP : Xt& S
O MAMI HOIRE @ Invitro ZRF HSAHIEZE 0I=2s SMAOIMAIE 20 HAIREH |22 20l 4 (0ECD
TG 473, GLP) (Read-across 1317-61-9), In vivo HEE UACZ ERR 2224 dld 24 (Alkaline Comet Assay) Z 1t

S4 (0ECD TG 489, GLP) (ECHA)

O MASH : HEES HUOR BISSOSHASD MA/LYSY dSAA 28 AlY 20 MEXQ MASH0| 22X
S (0ECD TG 422, GLP) (ECHA)
O SEENFIISH(1E &) : SEJIH XM= L2 (16S0)
O SHEEARFISH(Bs &=5) : 2% £ Al HOl 2SS 222 (ACGIH, OFGOT vol.2), EE&HZ9 LYK= 6~10
Hol & LES QF. Ho ZE AEZ2 Y422 HAXNN ARste MK LS. H EAHSOZ XGHE ZAAXAAH &
A SA2 HO EOIX LUAS(ACGIH) FEI(EEI)Z &/ (NITE)
O &olwrolld : Uz els
QA-EZE2M6H0IE
O 24 =4
- &3 : LD50 8394 mg/kg Rat
- &30 Iz A2
-89 X2 8s
|2 2AH ST= =4 500 ng / 24 Al2F OI2 - ) M=
I8t & &4 T= N=4 1 100 #£ / 24 AM2H & E)) H&X=
| :

AT o

£
0 |,

OO00O0O0
T £ jon 0> £

MHHHEAY  IIE 8lS
NELSRIAN  Xt& 8l
IARC : Xt& S

OSHA : Xtz s

ACGIH : X2 8l&

NTP @ NtE 88

EU CLP @ Xt2 S
O MAIME HOIYA @ Xs o

ol



2
On OOOO

O00O0OO0

MASH TR S

SHENZIISH(18 L B) N2 o°S
SHYERIIISH(PE =5) : N2 AS
soRMs X2 ols
,2'=[1,2-01EI QICHOI L HI A (S A THI A0 B 2
34 =4

- &7 : LD50 17000 mg/kg Rat (1UCLID)

- &Il : Lb50 > 5000 mg/kg Rabbit (1UCLID)
-9 B US

D% 2AS £ H24 @ HL/BT2 (1UCLID)
MEH = &4 5 T34 AW P T2 (1UCLID)
520 BOIK : X2 8lS

OIS Bl @ olH/2 Hels (IUCLID)

oty

MR AY : [2 8lS

DBLESDA : UZ 8IS

IARC @ Xt& A8
OSHA @ t& 2US
ACGIH : XtZ 8IS
NTP @ K2 8l8
EU CLP @ XtE 28

O HANE BHol2d @ invitro(AI@2tU): 84 (1UCLID)
O HAI=S4 @ Rat EHOHOI Z & (THOMSON)
O SFEIEIIISH(18 £5) + =2 U3
O SEEEZIISH(BE £5) + 12 88
O solroid : U2 88
7) u=ee
O =848 =4
- &5 : LD50 4150 mg/kg Rat female (OECD TG 401, ECHA)
- &I : LD50 > 5000 mg/kg Rabbit (OECD TG 402, ECHA)
- &9 1 LC50 > 5.05 mg/ £ 4 hr Rat(OECD TG 403, GLP, ECHA)
O IR A8 £= U344 @ E)E 028 URRAL/ASLHAE 2D, HIM=4 (88HXI+=0, 25X+==0) (0ECD TG
404, GLP)(ECHA)
O 48t = &4 T= U= ENE 028 Y=/ LA Z 0, 72A12F ol 283] d=H=s 2%, 2428 U
22 HIN=4E (22X =0, EMX4==0, Z2UX|+=0.22, ZU4LESX4==0.33)(0ECD TG 405, GLP)(ECHA)
O s87 g - U=z 8is
O ms neld : JUIIOE 0188 LRI -AIZ2, blteld (0ECD TG 406, GLP)(ECHA)
O g4
MM EAY - XE AUS
NEC-SFDA - 2y 2
IARC : XtZ 88
O0SHA @ Xt=2 8l

EU CLP : Carc.2

O MAINZ HOIRA  HMAHE invivo HOIZFE AME (S HMZES AT 014 AIE) 20 S4(NM)
O MASH @ BES 0|86 2M0 MASHAEZL, 22 HES WS, ML L SAAUI0 T2k NOAEL(P,
%=)=148.8 mg/kg bw/day, NOAEL(P, 2)=18.5 mg/kg bw/day, F1, F22| M= 240 2 NOAEL(F1, 2=)=18.9 mg/kg bw/day,

NOAEL(F1, )=22.1 mg/kg bw/day (OECD TG 416, EPA OPP 83-4, GLP) HEES A CZ EHOIZESHAIEZ Y, 2H MBS

al

b

0y M
IS

o

SAAHIZ 240 W2t NOAELmaternal toxicity=16 mg/kg bw/day, LOAELmaternal toxicity=80 mg/kg bw/day, EHOFSH
2 EfOF Z3H(2EH) X0l 2 NOAELembryotoxicity=80 mg/kg bw/day, LOAELembryotoxicity=400 mg/kg bw/day

ECD TG 414, GLP)(ECHA)

Tl
i

EXEH A (1 ) SESHAE(ZEF, JUl, EY)0AM 2210l AH2HChol inesterase) Mot2 Qs AMASH
(Y&, EtH2Hl, 528 S)01 2 B2 L&A 258 SIIC-EIE: 0 SE2 AI3AH0N gg=2 of2de = AS. 0l
A2 Jd LU SERXQ 2000 2 £ UAS. OEL 0l4ae &2 =32 |0 € £ AS. S AH2HN M =854
Ol o8t YEto2 = F=20M 2R0 5K %S (NITE, IPCS)

O SEENAIISH(PS LE) © HEE 0|88 012t FREISSHAIEZ L, =AHOH A&, Su F9 2 g2l Ity
H(HIZ)= JIAROIXILE XI&SXOl HOHUA|AE HEE0| M2t NOAEL(<:)=6.7 mg/kg bw/day, 22101 AR, 3k Hor o gz
Hoto| DEM(HIE)et SRRl HoustA BI5H0H| T2t NOAEL(2)=8.7 mg/kg bw/day. (OECD TG 408, EPA OPPTS 870.3100
GLP) JHE Aoz Ot FARUESHASE 2N, SEHEE, 28, A L HIE2 MAZX HI((2H, HI&)RH B3
NOAEL=1.8 mg/kg bw/day, LOAEL=11 mg/kg bw/day (OECD TG 452, GLP) HEES HAICZ Ot24 SUBIESHAIFEZ D, /4
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8) JtEra, 1H-HMIXO0|0ICHE-2-2-, HE HAH
O 24 =4

- Z3 1 LD50 > 15000 mg/kg Rat (EHC)

- I : LD50 > 10000 mg/kg Rabbit (EHC)

- B9 X2 gs
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O MASYH 2 EFHUAMN =H s KMo, (200mg/kg) IJI’SIFO’SI-IOHUOOmg/kg) SIFUAHA JIE 0la SIH(>10mg/
kg) ENOIAHA i tE 2tA(20, 125mg/kg) EF EDNNHHAN 2HSA BD(20, 125mg/kg) SF A EHOIEZE 2A(20, 90
mg/kg) EHOIDIE ZIH(90mg/kg) (EHC)
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O & : Xz 438
O 222 [z g
O =8 : Uz g8
3) T=zda 22012
O 01§ : LC50 40613 mg/L 96 hr Oncorhynchus mykiss (Environment Canada (1990), BHXIZ&=4l, &=, GLP) (ECHA)
O 225 : LC50 18340 mg/L 48 hr Ceriodaphnia dubia (EPA 600/4-90/0-27, Xl#=4l, =) (ECHA
O X5 : EC50 34100 mg/L 48 hr Pseudokirchneriella subcapitata (OECD TG 201 , Xl==4, &=, GLP) (ECHA)
4) 43 01F
O O{& : LCO = 50000 mg/L 96 hr, NOEC 10 mg/L 168 hr Danio rerio (ECHA)
O &22S : EC50 > 100 mg/L 48 hr, NOEC >= 20 mg/L 21 d Daphnia magna (ECHA)
O =% : EC50 > 20 mg/L 72 hr, NOEC >= 20 mg/L 72 hr Raphidocelis subcapitata (ECHA)
5) A-ZE20501=
O O{& : LC50 20082.154 mg/ 4 96 hr (Estimate)
O 225 : 12 48
O =8 g g8
6) 2,2'-[1,2-0lEHICICIOI LHIA (S A JHIACES
O O{& : LC50 >10000 mg/ £ 96 hr Lepomis macrochirus (ECOTOX)
O &22F : LC50 46500 mg/ 4 48 hr Daphnia magna (IUCLID)
O =8 Xz g8
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O O/& : LC50 14.7 mg/L 96hr Oncorhynchus mykiss(OECD Guideline 203, GLP)(ECHA), LC50 = 0.5 mg/ 4 96 hr (ECOTOX)
O 225 : EC50 1.4 mg/ 4 48 hr Daphnia magna(Static, OECD TG 202) (ECOTOX/ECHA)
O Z=F : ErC50 0.022 mg/ £ 96 hr Scenedesmus subspicatus(Static, OECD TG 201, GLP) (ECHA), EC10 0.013 mg/ ¢ 72 hr
(ECOTOX)
8) Jtgar, 1H-#IZEOQ|0ICHE-2-2-, HE OHAH
O O{& : LC50 0.024 mg/ £ 96 hr Oncorhynchus mykiss (ECOTOX)
O 22t% : EC50 0.02 mg/ £ 48 hr Daphnia magna (ECOTOX)
O X8 : EC50 0.34 mg/ 4 48 hr (Species Chlorella pyrenoidosa) (ECOTOX)
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O &84 : log Kow -1.98 (estimate) (ChemlDplus)
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O &4 : log Kow 1.52 (HSDB)
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O dMZdod : 0% 28 day (0ECD TG 301 F, GLP)(ECHA)

8) Jtgeh, 1H-#WIXol0ICHE-2-2-, ME HAH

O =&4 @ BCF 159 (ECOTOX)
O d=zdd : U=z &8s
ct. E20ISH
1) 2
iz s

2) dHY

3) EE%@:@HOI%

4) &gt o=

5) eA-ZE2MstolE

6) 2,2'-[1,2-ClEHICHOI L HIA(SA) JHIANE S
7) OIRE

8) Jtér, 1H-#IZX0l0ICHE-2-2-, HE oAdH

OF. JI8t |ol S&
1) 2

2) dAHY

3) EEEQ:%EIOIS

4) aHgrst 0ol

5) @A-ZS2daot0lE

6) 2,2'-[1,2-OlEHIATHOILHIA (S Al JHI AN ES

7) Qe
fish: Oncorhynchus mykiss, NOEC, 28d, =0.41 mg/L , OECD TG 204, GLP, crustacean: Daphnia magna, NOEC, 21d, =0.1
mg/L , OECD TG 211, GLP, algae: Scenedesmus subspicatus, NOEC, 96h, =3.2 pg/L growth rate, OECD TG 201,
GLP(ECHA)

8) Jtghar, 1H-#IXQ0l0ICHE-2-2-, HE olAH
Crustaceans(Daphnia magna); NOEC 0.0033 mg/L 14 days (ECOTOX)
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D222 (2ECSYZFALAESE) : g elsS
Bl 222 (HHEFZN) : g el
Bl 2ERYB(FE2F) : g elsS
EU 2ERB(AFEF) @ g elsS
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://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, AYYUTE (http://hazmat.nema.go.kr)
O Jlet sZHABHIE 40 s ¥§8
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