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22 M8 2% 5-35C
ZASHH, At S TIGHAIL.
Helg A0 et ot B2 HER2EZ ME, 292, n2H F2.
8. =YX L MNeESH
. stsE89 & & JIE, M8y LEIIE S
1) gy
O 32URHE : Xz els
O ACGIHRH Az eis
O Mgstd LE2J|F @ UE 28
2) 2
O FUHRE @ =838
O ACGIHAE @ Xtz gi8
O Mgstd L&2IJ|F @ UE 98
3) B 2E
O FUHRE @ =838
O ACGIHAE @ Xtz 28
O Mgstd LE&2J|F : UZ 98
4) Ol&3 ElEtE
O 2URE : oilg el
O ACGIHAE @ Xtz 28
O Mssd LEIIE @ U 232
5) Tz 22012
O 2URE  1za3
O ACGIHAE @ Xz Si8
O Mssd LEIIE @ U 82
6) 2-HIZ2 =2 oA 2,2, 4-EC0IHIE2-1,3-HE o022 2L0AH
O 2URE  Iza3
O ACGIHAE @ X2 8l8
O M8y LEIIE @ U 82
7) Atdtg O1F
O FIUHRE @ =828
O ACGIH+#& : TWA, 5 mg/m3, Repirable particulate mass
O Masy LEIIE @ Uz 83
Lt HMAEs ZetA zte|
A010 BJ12 HMsS 2AAIIAL
Higte SX0 JAE=E 6t HAUE 1g A,
iz gls
iz gls
Ct. JHel B33
O 887 B85 :
SEE E57c SIFUMEAS O NS TE 2.
O = 25 :
AT O ZA0 2H0IMICHI R (AE ) HIXlI £= MICHEHIE AXIotAIR
0IAE SOl 28t Aot HAZHE AR 22N Botdg =g & MYUGIEE & A
O & B85 :
NEst ESE2AE HESIAL
O A B3
BEE = S LY = JUs s ESES AZOHA
9. 2¢dl - 3sHd §4
Oh. QU2H(Sel™ Ael, M 5) : B4 dAl
Lt YA - 25
Ch. YA 99X - 288
ct. pH @ XEels
Ot s=8/0=&(C) : Ahzels
b, =) 280 Red gR(TC) @ UH=AS
At QIStE(C) @ Y AS
Or. 82 £& : 238
A, oIstE (M, JIM) @ MHzels
Xb. Qg T EY W Ast/6ie @ 2SS
oF. BJIY - Xzels
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© LD50 > 2000 mg/kg Rat No death Not classified (OECD TG 420, GLP) (ECHA)
© LD50 > 2000 mg/kg Rat No death Not classified (OECD TG 402, GLP) (ECHA)



- £¢ : Aerosol LC50 > 3 mg/L air 4 hr Rat No death Not classified (OECD TG 403, GLP) (ECHA)
O I8 2AM T= U240 E)IE 013st A2 IR U324 1S, £8H0), £5(0) (0ECD TG 404, GLP) (ECHA)
O det & 24 T= U234 EDE 0|88 AEZN = U248 9X YS. ZURES(0), EX(0), Z22(0.67), 29t
(0) (OECD TG 405, GLP) (ECHA)
O 28I MY : Nz s
O o= MUeld : DIRAE 0/28 A8 20 IR elds EX %S (0ECD TG 429, GLP) (ECHA)
O gay

MAOIMEAY  TIE QS

NELSREDA - XZ SsS

IARC : Xt& 88

OSHA @ Xt& 88

ACGIH : XI& 8iS

NTP @ Xtg S8

EU CLP : XIZ 8IS
O MAMI HOI2A : In vitro gene mutation study in bacteria (OECD TG 471): &4, chromosome aberration study in
mammalian cells (OECD TG 473): 84 (ECHA)
O MASH @ HEES 0|86 ZRANEZL U 2 >FUHNAME SHSHO=z KFolsh Y& 2K £S. NOEL 1000
mg/kg bw/day (OECD TG 422, GLP) (ECHA)

O SEFEIEIIISH(18 £5) + 1= 83

O SEEFFIISH(BE £E) : HES 0|88 ZPBESSLHAGEZ D RS S4&A F& 2R &S, NOAEL 1,000
mg/kg bw/L (MM FHY) / HES ooz EUUSSHAIZEZ D (0ust) 8F 24, SA Al 24, H S St &
2HLASL A DsEDSUA ZAE 2z SHEHE 20| gle A= 2=, il =4 RL6HA &S (0ECD TG 413,

GLP) (ECHA)

O solroid : U2 88

4) Ol&3t ElEts

O 34 54

- &5 1 LD50 > 10000 mg/kg Rat (HSDB)
- &I : LD50 > 10000 mg/kg Rabbit (IUCLID)
- &9 : LC50 >3.43 mg/ £ Rat (OECD TG 403)

BAH = U324 0 ED0AM TR XN=4 AIE 20 48 U334 £2 =4 (NITE(2006) )
E &y = N34 ENNAM & =4 AIE 20 28 =4 (NITE(2008))
| nele - U2 8l

UOIA  AFEOIA THX HAE 20 S4 (NITE(2008))

d

OO000O0

Mg e ooz g
0 4T 1o ot g
.
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00 12 g
Q

mn rx

I HT

[N E= A
Al

IARC : Group 2B
OSHA : & 88

ACGIH : A4

NTP @ ItZ el8

EU CLP : XtZ 23
| A

O MAME HOIFE + AIE2 W DIMEE 0138 SAHSHHOIAIZO0ECD T6 471, ERFHME STXSHBOIAIZO0ECD T6
476, SMHOI&AIZH0ECD TG 4732 AR E R[22 2H 80l 84, dA W SAFMOIAIE, AMAE2Y 84
O MASH @ Alg2t Ul DIMES 0128 SAHSHHOIAZO0ECD TG 471, Z[JAME SEXSHBO|IAIZO0ECD TG 476, &4

MOl AAIEO0ECD TG 473Z 1 HAIEZE R 22 A0l S4, Ml W SMIOIMAIE, AMAIEZD 4
O SEEAEFISH(18 &) : HEES 0/18c SHZASHANEZ D, MY SN Hatet SAA SOUSH HBo| 2=
ZI Xl 243 O0ECD TG 425
O SEEHFISH(BIE &) 1 HEES 0I8st AR=ESSLHAIE 2D, AN EUE IE0 2K LS. NOAEL=
24,000 mg/kg bw/day OECD TG 407
O &olwrolld : Utz 82
5) T 4@ 22012

O 24 =4

- 33 @ LD50 22,000 mg/kg Rat (ECHA)

- &I : LD50 > 2000 mg/kg Rabbit , No death (ECHA)

- £¢ : Vapor LC50 >224.2 mg/L/4h (317042 mg/m 2 hr) Rabbit (ECHA)
O I8 2AL £= U324 E)IE 018 IR U324 AIE€ZL 22(0), £8H0), 1XF IR N24X=(0)22 HIX=2
HO=2 LIEH, OECD TG 404 (ECHA)
O dst & &4 = U234 @ ENE 0188 & N34 AMEZ 0, LUSE(0), EXM(0.1), ZLYSE(0.4), 2LEZS(0)
OS2 HIN=42=2 LIEH. 0ECD TG 405 (ECHA)
O &8I M2 : Nz 8ls
O T2 Hold . AM2H/Draize Test: D2l ¢S (IPCS INCHEM)
O gy

ArHOIMEAY - XE SlS

NEL-SRIA  AZ SS

IARC @ Nt& 2

OSHA @ Xt& 82

ACGIH @ Xt& 2

NTP @ Xt2 A8

EU CLP @ Ktg S8
O MAMIE HOI2E @ invivo - ZRF SHHMEE 0SSt SMA 014 AME : S48(rat, &31) invitro - 2HI2I0IE
0|28t 2EASHHO| AME: SH(TAQ2, TA94, TA98, TA100, TA1535, TA1537, THAFZIAH UAS) (ECHA)
O MASH @ MUHNOl MAIYSE A& X LS, mouse, equivalent or similar to Guideline: OECD TG 414, GLP (ECHA)
O SHENFISH(18 &F) © E7: S4O LBiNol ASEe HY A, 223, S, &4 AU, & OINL22 A
2 5t = 222 U0IE S22 2 2 2 FHHS S0 F 2 MY S MH ''E ZEE. / U &I B &
o] HHUSN HAHg FedtleE 2ENOZ SHAMOIUS. MEUAN OIME BSte A2 LIEIGH, MZRQ & O
S Y XS HY0| 2SS, 22 XY HEIIgl=e J0Ig & & DEA0E LEXS. 0 S &, A, tHe2
L OrH Bt NEE AMIOIA 2EEIACH (ECHA)
O SFEMFISH(EE &5) © BR(2Y): HES 0188t B3R =& 20, NG H&0| AR &S, ZU(2
A): MouseE Sofl 2 =& 21, XEHQ FsH0| LATX LS. SL(0tLHY): NP0 Fs0| 2 EX £S

(ECHA)
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e @ U= 88
SoHet 2,2,4-EC0I0IE-1,3-HHEAO0I=22 2L0AH

g

: LD50 > 3200 mg/kg Rat (SIDS)

: D50 = 15200mg/kg (16 mL/kg) rabbit (SIDS)

: LC50 > 4.4375 mg/ 4 Rat (SIDS)

© Not irritating @ 48AI2F Z+EAl EZ &= @ 0.3 Not irritating : S8t E=Jt 24hr &
.3 (lucL1D, SIDS)

= K24 : Slight irritation : 48A12F OIZ 0 X201 @F Ar2t& (SIDS)
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IARC : Xt& 88

OSHA : XIZ 8iS

ACGIH : XIZ 8iS

NTP @ Xtg 818

EU CLP : XtE2 9SS
O MAHMIZ BHOI2Y : EHSHHOIAIE :S4 TA8, 100, 1535, 1537, 1538, 0.01 - 3 ug/plate (SIDS)
O MAI=SA : NOEL=1000 mg/kg, NOEL = 1000 mg/kg(developmental toxicity) (SIDS)
O SHEXYIISH(18 &&8) : N2 4S
O SHENIIISH(ES &) : Rat 41~512 AP AIYS2SUS FWUCEH0 B £

SEHHY, ISLa. AZAUHPHASIH L hyaline droplet Jt S0IZE AHCZ 2 28 SHFW FBO 2HA|
CH, NOAEL=1,000mg/Kg (SIDS)

O solroid : Mg 88

A

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

3
- &0 : s s
=0l

=2 s

g A= eSS

O IR 2AM T= U248 @ ENE UACR I
(OECD TG 404, GLP) (ECHA)
O et &= &4 T U24 @ £ AR = aAM/U2H AR 2T U2H0 UELK 2
76 405) (ECHA)
587 BOIA ;U2 S
= DOl : I AR ZI 0% BB (ECHA)

=4 AE 20 XI=40l LEIUR &8 (

ir
Of
e

el
ol
=
Jy
-
+
2
=)
m

o}
0

5 §Q
00 0i0

OSHA @ Xt=

NTP @ XtZ &L

EU CLP : Xt&
O MAMI HOIFA @ Invitro ZRF HHEANEZE
TG 473, GLP) (Read-across 1317-61-9), In vivo HE
S4 (0ECD TG 489, GLP) (ECHA)

=}
010
ro
|0 02

B 20 ARSH RS20 BHR0 S4 (0
2 =

i
2
0

(=)
-

D

4 (Alkaline Comet Assay) &1t

12.

O MAISH @ HES HACZ BISSOHSHAEN MAl/Ugd=sd AEAA Z8 AIE Z0F MEHRQI MASH0| 225
S (0ECD TG 422, GLP) (ECHA)
O SEENFISH(18 &) : SEIIH =28 L2 (16S0)
O SHFEFRFISH(Bs &=5) : 2% &2 Al Hol 258 222(ACGIH, DFGOT vol.2), HEXHZO LYK= 6
Hol & L2 RF. HY & AXE2 422 HAHAXNNH dRsts MR 2SS, H BEHE2=2 MEE XA
A SA2 HO EOIX LUAS(ACGIH) FRI(EEI)Z 28/ (NITE)
O &olwrolld : Uz el2
gZ0l 0Xle 28
b, MElSH
1) Sy
O 0& : Uz 98
O 225 X2 g8
O =8 : 1z g8
2) 2
O 0% : Uz g8
O 225 X2 g8
O =8 : 1z g8
3) BN 2E
O 0% : Uz 98
O Z2AF7 : Xz S8
O X8 : EC50 > 14 mg/L, NOEC 14 mg/L 72 hr Desmodesmus subspicatus (OECD TG 201, GLP) (ECHA)
4) Ol&tst ElEts
O O{& : LL50 >100 mg/ £ 96 hr Oryzias latipes(OECD TG 203)
O 22& 1 EC50 >100 mg/ £ 48 hr Daphnia magna(48nh-EL50Daphnia magna>100 mg/L, 48h-EC50>100, 48nh-EC10=91.2 mg/L,
0ECD TG 202)

O X8 : ErL50 >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)

5) ZZZd Z2col2



O OI& : LC50 40613 mg/L 96 hr Oncorhynchus mykiss (Environment Canada (1990), BHXIZ=4A!, %‘—’.‘— GLP) (ECHA)

O Z2&Z : LC50 18340 mg/L 48 hr Ceriodaphnia dubia (EPA 600/4-90/0-27, XlZ&=4! &H4=) (ECHA)

O ZX& : EC50 34100 mg/L 48 hr Pseudokirchneriella subcapitata (OECD TG 201 , XIZ=4l, &< GLP) (ECHA)
6) 2-HIEZ2 oA 2,2,4-E2I0I0E-1,3-HEHICICIOIZ22 2L0HAH

O OI& : LC50 30 mg/ 4 96 hr Pimephales promelas (IUCLID)

O 2Z2% 1 ECS0 =95 mg/ £ 48 hr Daphnia magna (I1UCLID)

O X2 : EC50 18.4 mg/ 4 72 hr Selenastrum capricornutum (IUCLID)
7) &ug 0l F

O O0I& : LCO = 50000 mg/L 96 hr, NOEC 10 mg/L 168 hr Danio rerio (ECHA)

O 223 @ EC50 > 100 mg/L 48 hr, NOEC >= 20 mg/L 21 d Daphnia magna (ECHA)

O X2 : EC50 > 20 mg/L 72 hr, NOEC >= 20 mg/L 72 hr Raphidocelis subcapitata (ECHA)
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= 88

ML A Hu
3 p
IO_L@

ol
=

ZEAY 2,2, 4-EC0IHE-1,3-HHCTO=SS 20HAH
© log Kow = 3.47
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7) kst ol F

iz s

OF. JIEt =off &
1) SAH Y

iz s

2) 2
=

£
0o

3) EH&F 2H
s s

4) OISt ElEHS

iz s

5) TzZd Z2ctol2

WEREES
6) 2-HET2BAD 2,2, 4-E240IH E2-1,3-HEOICIOISS 2= 0 AH
WERCE
7) a3 ol
RS
13, EIJIAl FOIAE
o HOlgY
- HOIZS YHSII0 RRED HIISTRILN T2t ASHel ¥ .
L. EDIAL FOAE (S 87| W BEO H)| 2¥S BEs)
- NEZHIISS HEGIE ARTE ASTOIN UG HIISS AAZ H2loil, HIISH2IY 2 MAH2AK, HOI
2 HelNES 23 SYos X0 AL, H2I5H0{0F &
HOISRRAYL ABE E4E 2
14. 2301 2es 3L
Jb. KNS (1NDG CODE/IATA DGR) : UN S&ABSE 2REE) 818
TR LIRS RS Bl
O 250A2 A8 ST : He %S
2. 2J1S3(INDG CODE/IATA DGR) © SHE 818
O HYLABH(AHY T HIHPOR HII) : HIHY
B AFSTON 23 E5 23 SH0 BN L BRI UL BRE SES W (I
Ne 23 Al FABSOEBRIH0 [E
00T X JIE AEOI W E L 2=
O Bl HIMZXIS B8 : oY o8
O REA HIMZXS 557 : oY %S
15 8 RS
O, aotEEAMN ot BH ¢ ' EIIEANST, 'BAWARHST', HAVASTOARNAN", 'SEALVEHA
SUT, "LAHER", "BV INMEHL ST’
1) ey
HES2NEH : sig s
SolHaSE ¢ e 8s
BRlARHSE Y oAS
TUSASHOMS  HY oS
SHAAAVYHE © WY oS
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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.nlm.nih.gov/
- EPA; https://pubchem.ncbi.nlm.nih.gov/
- SIDS; https://hpvchemicals.oecd.org/ui/Search.aspx
- SIS SANMBAIALY, 2RSAYSRA (http://ncis.nier.go.kr)
- ECOTOX Database, EPA(http://cfpub.epa.gov/ecotox)
- International Chemical Safety Cards(ICSC)(http://www.nihs.go.jp/ICSC)
- ASSHBHSIANALY, AYYUTE (http://hazmat.nema.go.kr)
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