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£ EN% Al (Br=2 = )(specific target organ toxicity repeated exposure) F&2
S48 =4 (acute toxmty) 27 P25 (ATEMIX :3686.802<= 5000)
SH =4 (acute toxicity) ZI FE5 (ATEMIX :4847.552<= 5000)
Lt WYEX 21 Z&st 310 HEX &5
O Qg2
O dEH + 31
O Rl 218 237
H373 &DI2F T B2 E W A 5 2, ¥4, I8, 80|, 8%, STAZAHN 42 202 £~ US
(118 =X (MSDS)).
H303 &21% RoHE = US
H313 IR 2 H=0tH Kol = AS
O HEgxx 23
— O;HH}
P260 2& - & - JtA - DIAE - B - AT 0IE S2SHA OHAIL.
- e
P314 SEHES L)W QNI XX/XHSE FOHAIL.
P312 SEEHES LIIH Q202 (2AH S RES YOAL.
- &
2 gl
- HJI
P501 HIJI2 23 S0l et W22 - 2IIZ2 HIJIGHAIR
Ch. Roll. 2IEH EFIJIF0 XX 2= JlEt Rol 2IES
NFPAXI =~ -
s ! o s ore s
pecReslaTIel] e gs iz s 2 gl
= = gs n=eis =8
Ol&tst ElELS = g3 e s e s
EbAE 2 TWA : 10 mg/m| X288 A=2es
T 22012 = gs n=eis =8
aHAESE 01 E TWA : 5 mg/m INI=3578 = A=zl
- T2 A D 2,2, 4-E210IHIE-1,3-HEHCITI0IZ22 2L-0AH Nz g INI=2578 = A=zeld
3. PEHEQ HE U SR
st d Z22H(01Y) CASH S SR (%)
EETE - - 54~64
= Jrater 7732-18-5 20~30
0l &t ElEHsS Titanium dioxide 13463-67-7 9~19
Etdt 2 S Limestone 1317-65-3 1~10
T2 el 2202 Propylene glycol 57-55-6 1~10
A4S 01 & Diiron trioxide 1309-37-1 1~10
P-HIE T2 oAkt 2,2,4-E210IHIE-1,3- [Propanoic acid, 2-methyl-, monoester
. ) . 25265-77- ~
BIEIOICHOI =0 2 0 A ith 2.2,4-trimethyl-1,3- 52657774 110
4. S22 XX ¥
. =0l SHUASH
CEE 2 Y2 2o MRS 52 22 152 0/4 HIAL.
=, S8 2, =2 =24 S JIEt 4 LHAl A HA0 JtM B222 MXE gs 2
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L, OFMSH M& g (moior & xHE Ees)
MESHK 22 Aldl= ZHSIH =2A2
S B2 Ale MAZLES T1E A
22 MY 25 : 535C
ZASHH, At S TIGHAIL.
Helg a0 et ot B2 HER2EZ ME, Z9F9, N2H F2
8. =YX L MNeESH
. stsE89 & & JIE, M8y LEIIE S
1) gy
O 32URHE : Xz els
O ACGIHAE @ X2 88
O Mgstd LE2J|F @ UE 28
2) 2
O FUHRE @ =838
O ACGIHAE @ Xtz gi8
O Mgstd L&2IJ|F @ UE 98
3) Ol&t3 ElEts
O FUHRE @ g 243
O ACGIHAE @ Xtz 28
O Mgstd LE&2J|F : UZ 98
4) BHM 2 E
O FUHRE @ =88
O ACGIHAE @ Xtz 28
O Mssd LEIIE @ U 232
5) Tz 22012
O FIUHRE @ =88
O ACGIHAE @ Xz Si8
O Mgstd LE2J|F : U2 98
6) Atdkst Ol&
O 2URE  Iza3
O ACGIH+=& : TWA, 5 mg/m3, Repirable particulate mass
O M8y LEIIE @ U 82
7) -2 oAby 2,2, 4-EC0IHIE-1,3-HEoCol22 2:=0AH
O 2URE  Izas
O ACGIHAE @ Xtz 8lg
O M2sd LE2IJ|IE : U2 98
Lt HMAEs ZetA zte|
A010 BJ12 HMsS 2AAIIAL
Higte SX0 JAE=E 6t HAUE 1g A,
iz gls
iz gls
Ct. Jjel 857
O 387 B8
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
2t pH @ X282
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
Et. 8ol : XH22US
o, BJYE @ 2SS



bzl

[u)

1 95+-15KU

a3c

el.

X0
ol
o)
ok
X0
RO
ol

X0

o
Ho
=
A
K0
e
0

KR!
RO
Ki
il

no

Lt

0o
&3

113

RO

0

H
R0
o)
2]

&

CHHR, RE-
Es

L
op oar

o RE R
..
o) W
= 1o D
=
oD ol D-
1ol 31 =
00O

<0

- JH

nr

Hr
RD
H
@)

]
70
7

(US

n0
i~

Lt

1) SHLY

O =248 =4

0o 0lo 0lo
&5 &3 &8

-37 =2
- &0 =
2

K

K

ol
L]
|

o
o
35 09

i
LS
| 0l o0
w Do 353
M d wn
RpRM RR
J g [=3 e
H . =

L X0 <
nign o
el mﬂ wﬁ

= K.

o Wr ATy
IF ) 0D D 30 31 o
F0E WA
OO000O0

=

ACGIH :

0o
&

=

0o

st

-

EU CLP

=z
<
20

0o
&8
4

=

w
H

o Wt
5=

0
W
= —

=
RO
0 R’
W
T R0
20 ur

0l

Rr
H
R0
uir

oo

X0
)
Ok
oJ

0D

00000

: LD50 > 90000 mg/kg Rat (LD50 > 90 ml/kg) (HSDB)
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: LD50 > 10000 mg/kg Rat (HSDB)

3) Ol&3 ElEHs
O 24 =4
-3
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: LD50 > 10000 mg/kg Rabbit (1UCLID)



- &2 : LC50 >3.43 mg/ £ Rat (OECD TG 403)
O IR 2AY &= U324 @ ENNAM O U248 AIE 20 %48 U324 £2 HIN34 (NITE(2006))
O M8t = &4 = U234 ENUA 2 =24 AIg Zo &8 =24 (NITE(2006) )
O 287 #2d : Nz s
O IS 2H21d  AIZ0AM WX HAE 20 S4 (NITE(2006))
O g24
AHHAMEAHY - g S
DEBLSRIAM 2

IARC : Group 2B

OSHA @ Xt& 88

ACGIH : A4

NTP @ Xt& 8

EU CLP : Xt2 88
O MAHE BOIFL : AIEZ W 0422 0|88 SHSHBIOIAIE0ECD TG 471, ERJME SEXNHSAHAHOIAIZOECD TG
476, SAMXIOIAAIRI0ECD TG 47320t HAIZE S22 20801 S4, MM W SMTOIAAIE, 2MAIZZEN S4
O MASH @ AIE2 Ul D=2 0188 SAHSHBOIAIE0ECD TG 471, ERJ[ME SENSAHAHOIAIZOECD TG 476, M
MOIAAIZH0ECD TG 4732 1t LHAIZ A 222 2HQ01 S4, MX W SMAOIAAE, AMAEZL 84
O SHENIISH(1E &) : HEES 0126 SEHETASHANSEZ D, AL S2H Hatet SAA SO Helo] 2=
EIXI 28 0ECD TG 425
O SHENIIISH(Es &) : HEE 0/3S ARESHAISE AN, AHLAD SOt
24,000 mg/kg bw/day OECD TG 407

O solroid : Uz 88

o w2

il
|

M
o

i

0l

i

g 25X ¥S. NOAEL=

w

4) BHAF 2H

O =34 =4

B Jo

- &7 : LD50 > 2000 mg/kg Rat No death Not classified (0ECD TG 420, GLP) (ECHA)

- &Il : LD50 > 2000 mg/kg Rat No death Not classified (OECD TG 402, GLP) (ECHA)

- &9 : Aerosol LC50 > 3 mg/L air 4 hr Rat No death Not classified (OECD TG 403, GLP) (ECHA)
O I8 BA4 = U240 ENE 0|26 A8Z) 08 X34 eis. E8H0), 23(0) (0ECD TG 404, GLP) (ECHA)
O Agt & &4 T= U234 ENES 0188 A8Z) = N=24S 9X $S. ZYEE(0), EXM(0), Z29(0.67), 29
(0) (OECD TG 405, GLP) (ECHA)
O &8I #2UH : Nz els
O I8 naly : DIRAE 0I28 A8 Z0 T2 HASS 9X %S (0ECD TG 429, GLP) (ECHA)
O gad

AHOIMEBHY T2 Y6S

DE2LERDA @ 2 4=

IARC : Xt& 83

OSHA : Xtz 88

ACGIH @ Xt& 218

NTP @ XI2 88

EU CLP : Xt& &S

O MAIME 0|24 : In vitro gene mutation study in bacteria (OECD TG 471): S4, chromosome aberration study in
mammalian cells (OECD TG 473): 4 (ECHA)

O MASH @ HEE 0|8s BRAEZL OH EF >ZNAME SHSHOZ Kolsh Y& A& X £S. NOEL 1000
mg/kg bw/day (OECD TG 422, GLP) (ECHA)

O SZFEdEII=s4(18 w8) + 17 88
0

O SEEHFISH(Bs &5) |28 ZREESHAE@ZY RS SHA Jg 2F LK &S, NOAEL 1,000
mg/kg bw/L (MM FO0Y) /| HEES A=z EUB==LAIEZ M (0ust) S 2L, S4 oH 2L, H 2 S)to &
ZELAOL M DNsEIASUHAM LAHE ZUZ2 SHSHE 20| Qe A2 2, MU S4 RL6HA 23S (0ECD TG 413,
GLP) (ECHA)
O EoRollY : Xtz g3
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)



e
Ogp O
W o

- Z3 : LD50 > 5000 mg/kg Rat (EU Method B.1) (ECHA)
- 30 k2 YUs
-89 X2 s

O If 2AY = U324 ENS HACZE O U224 AlE 20 U240l LIEUX 22 (88, 2

(OECD TG 404, GLP) (ECHA)

OB

X= Xi= 0)

O Mt & &4 T 24 ENS HACZ & =44/I24 AIE Z0 N340 UEILX 28 (XK= X4 0) (0ECD
TG 405) (ECHA)
O 887 Moy @ X2 gls
O Ie M!eIA @ JLITID AIE 2 T2 HIelA (ECHA)
O gy
AOIRMEAY IR U
D2BLS2DA : 2 s
IARC : Group 3
OSHA : X2 gig
ACGIH : A4

NTP @ Xtg S8

EU CLP : XIZ 8IS
O MAHMIE BHOIFH : Invitro ZRF HILAMNEE 0|Es &
TG 473, GLP) (Read-across 1317-61-9), In vivo & o
S+ (0ECD TG 489, GLP) (ECHA)

MAUOIMAE 2 ARSI S22 230l S84 (0ECD
a2u2|M ofld 24 (Alkaline Comet Assay) Z 1t

]
2
[

12.

O MASH @ HEE HACZ BISSOHSHAED MAl/Ug=H dEAA Z8 AIE Z0t HEBHAQI MASH0| 2EL X
2 (0ECD TG 422, GLP) (ECHA)
O SHENMISH(1E &) : SEIIH MH=2S L2 (1CSC)
O SHENMIISH(Es =) : 2% £ Al HOl 2EZSS 292 (ACGIH, DFGOT vol.2), E&&HZo| LHINXE 6~10
Hol & LES QF. Ho & AXZ2 Y402 NN R8s MR LS. H HEFHSCZ MGHE XNAX0HAH &
A SA2 HO BOIX LUS(ACGIH) R21(2EJ)2 22F& (NITE)
O sgRolld : Utz 23
7) -2 =2 oA 2,2, 4-ECtOIHIE2-1,3-HEoCtol22 2L0AH
O =24 =4
- &5 @ LD50 > 3200 mg/kg Rat (SIDS)
21l : LD50 = 15200mg/kg (16 mL/kg) rabbit (SIDS)
- &2 : LC50 > 4.4375 mg/ 4 Rat (SIDS)
O o2 2A4 = U324 @ Not irritating @ 48A12F ZHEAl 2 &4 @ 0.3 Not irritating : S8 It 24hrd 22
0.7, 48hr2 Z< 0.3 (IUCLID, SIDS)
O Algt & &4 = XU=4 : Slight irritation : 48A12F OIF 0 X301 25 Ar2t& (SIDS)
O 87 H2UH : Nz ¢S
O Os elyd - uoly gls (SI0S)
O gad
MHOIMBAY - X2 QS
DBLS2IDA @ 2 8s
IARC : Xt& 83
OSHA : Xtz els
ACGIH @ Xtz els
NTP @ XtE 28
EU CLP : Xt& S
O MAMI BHOl2Y @ SXSHBHOIAIE 34 TA8, 100, 1535, 1537, 1538, 0.01 - 3 ug/plate (SIDS)
O MAISA : NOEL=1000 mg/kg, NOEL = 1000 mg/kg(developmental toxicity) (SIDS)
O SEENFISH(18 &) © Uz g3
O SEEXNAIISH(PS =F) © Rat 41~512 7 AIYS2lS ZUCEE0l 20ILE AIHSEO Stof QY = AL
MNEEHY, MSLL. MBANURHSIE L hyaline droplet JF S0IZE AHACZ2 B2 2 SAFWM FHHO 2HAZQ H|
CH, NOAEL=1,000mg/Kg (SIDS)
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) Ol&t3 ElEtEs
O O{& : LL50 >100 mg/ £ 96 hr Oryzias latipes(OECD TG 203)
O 2Z2& 1 EC50 >100 mg/ £ 48 hr Daphnia magna(48h-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)

4) ERAE 2 E
O & : Xz 83
O A5 Xz 838
O X2 : EC50 > 14 mg/L, NOEC 14 mg/L 72 hr Desmodesmus subspicatus (OECD TG 201, GLP) (ECHA)



T,

S %*

=)

(

O OI& : LC50 40613 mg/L 96 hr Oncorhynchus mykiss (Environment Canada (1990),
O Z2t& : LCh0 18340 mg/L 48 hr Ceriodaphnia dubia (EPA 600/4-90/0-27, XlZ=4!
O X2 : EC50 34100 mg/L 48 hr Pseudokirchneriella subcapitata (OECD TG 201 , Xlz=4!,
6) &tats Ol E
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 Z& : EC50 > 20 mg/L 72 hr, NOEC >= 20 mg/L 72 hr Raphidocelis subcapitata (ECHA)
7) -T2 oAty 2,2, 4-E2I0IHIE-1,3-HEHQCIOI22 2L-0HAH
O O/& : LC50 30 mg/ £ 96 hr Pimephales promelas (IUCLID)
O 2Z2tZ : ECS0 =95 mg/ £ 48 hr Daphnia magna (I1UCLID)
O X2 : EC50 18.4 mg/ 4 72 hr Selenastrum capricornutum (IUCLID)
L &34 & 2oid
1) gy
O &F4 : X 83
O 2dd : Xz els
2) 2
O ™54 : log Kow = -1.38 (HSDB)
O =2dld : Xz ¢S
3) Ol&3 ElEts
O &EH 2 A*S8
O 2old : 12 638
4) B M 2 S
O &FH X2 %38
O =dd Xz els
5) Zzda 22012
O &F4 : log Pow 0.085 (20.5C) (ECHA)
O 2dd : Xz els
6) &a3g ol F
O &84 : Xz el
O 2dd : Xz els
7) -2 oAb 2,2,4-ECt0IHIE2-1,3-HEoCol22 2L0AH
O &F4 : log Kow = 3.47
O 2dd : Xz els
Ch d2=s=d
1) Sd
O s&54 : Xz els
O MIod @ 2 A2
2) 2
O s&54 : Xz el
O M2oid @ 2 A2
3) Ol&ts ElEts
O s&54 : Xz 83
O MZod @ Xtz AS
4) BN 2 E
O s&54 : Xz 83
O MEdllA : 90 % 28 d (C02 evolution) Readily biodegradable (ECHA)
5) T 4a 22012
O =54 : BOF 0.09 (ECHA)
O M2olild : 81.7 (%) 28 day (ECHA)

D
-
>
=~

0:

=]

0z O rx

2
OO N OO
0z 0if 2
HO 4 pm MDA ton
0y 2 ox
0x .

ol
=

0x ..

L EY

S s

9

0x

L
2

Q
=

£ N2 o

>
f

i)

2)

3)

4)

5)

6) &

o

HU
==

B‘tﬂl z

=

W g

@ 00
0o

2,4-EctOlE-1,3-BIEHIACI0I22

Eset'-'

2,
)

(%) 34 day (SIDS)

2=, GLP) (ECHA)
HA)

, GLP) (ECHA)



7) 2-MEZ= @A 2,2,4-EC0IHE-1,3-HHCCI0I22

iz s

Of.
1)

JIEH SoH
JeH Y

iz s

o 5f

I

2)

3)

4) BN 2ASE

5) TzZd Z2ctol2

iz s

6

-

aats o=

iz s

7) SEAI 2,2,4-ECH0IE-1,3-BIEHQCIO0I22

13. HIJI Al

ol A&t

b HOoIgY -
- Hol2E ZHEJI0 2260 Hols2elgol ot g

Lb. HIOIAL FAAE(2EE 801 & ZFEO HI| 2Es ZEgd)
- NHEHII=SS HHEStE AEX=E MBE A 2dots HIISES AA2 XMelohHl, HIolSxe A eI, HII
= MelAEES £X 29ot= X0IA e, M2IctooF & .
oSy nds =2 A

14. 250 28 L

Jb. RAMS(IMDG CODE/IATA DGR) : UN 25822 2RF2It 8lS

L. | M8 &8 @ oflg S

. 280K 28d S8 : g 88

ct. EJISZS(IMDG CODE/IATA DGR) : oY AS

OF. oz (g L= didigez HI|) @ Hldg

B, AFSXF 28 = 235 +H0 2Ed] & 220 AL 2eE SE& o U
A 25 Al flgsasd2ego OS
00T & JIEF #&0 S 28 & 25
O Al HI&ZEXIS SR @ olE 88
O |EAN HIYEXI S8 : g 818

15. 88 AU

b, AHAQME AN 28t Al @ "=EIIEEESE", "AAHYRHSE", "HASISZHUYRHALN", "S+AZ AU
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b 29 X
- 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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