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f=HIE (NCS S 4500-N)
E

O Anss : 232 \
O AHSBael Mgt : 21 B89 AS He
. HEA/ZSTH/RSLT 32
O BIAZ : (F)=RHOE
O F4 : ZIIE )l Bio7 W i
O IEHI L ASAH : 031-467-6114 AT =18 LaR

[

4 =0l d (hazardous to the aquatic environment) 24 F&

POTRTES =
=M 2A 206 A (hazardous to the aquatic environment) 2tA P&
=4S4 (acute toxicity) d7 &5 (ATEMIX :3622.277<= 5000)
SH =4 (acute toxicity) ZI FE5 (ATEMIX :4993.056<= 5000)
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H313 LR 2t BFotH |oig = US
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- e
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Ct. Roff. I8 2JIJNIE0 Z&CX L= JIEt |olil L

NFPAX| =~
s ! oo st o2
oo af =] Tz g8 s s 2 gl
= Tz g8 u=2es nzes
0|45t ElEHS 2 g8 e s e S
EHA 25 TWA : 10 mg/m| X288 nzes
243 22012 1z g8 u=2es nzes
P-OIE T2 A D 2,2,4-E210IHIE-1,3-HEHQITI0I22 2L-0AH Nz g An=eis A=zeld
3. PEHE HE U SR

SIS2AY Z22H(01Y) CASH S SR (%)
ey - - 55~65
= Water 7732-18-5 19~29
0l &H3H ElEtS Titanium dioxide 13463-67-7 9~19
Etdt 2E Limestone 1317-65-3 1~10
T2 el 2202 Propylene glycol 57-55-6 1~10
P-HIE T2 oAkt 2,2,4-E210IHIE-1,3- [Propanoic acid, 2-methyl-, monoester
. ) . 25265-77- ~
BIEIOICI0I2 9 B4 Ol AE ith 2.2,4-tr imethyl-1,5- 52657774 =10

4. S XX ¥
. =0l SHUASH
CLEE =2 U2 2o RS 2= 22 152 04 HPAL.
=2, S5 2|, =2 =2AS JIE SA LMAl SA S0 JIA 2299 XIS g2 A

Lt.

=]
it
2
it}
b
<l
o
2



=D
=<
H0 3

=0l
O o

1o

< Ho
ic ol

=

L Do

=
ol
3
ol
L]

)

:I%
0l R
o TG

LU

HE AAISHA OHAI2.

0
of

0

I}
ol
L]
oI
KU

ol

Al

S
0D

HiHGHD A2IAIIAIL.

30

H lof O o of O

S
o
il
L]
4
=]
ol
ol
0B
&l

<
KIr

HA SIAH
=0
o

20| Otz

[¢]
=3
st

|

A< KA
o =

XI0il CH

=
=

t

=
=
&l
a
=
=

H OF

JIEH UMYl =2 AtE

Ot.

HXHOIH &ed O

=22
=

2o
Pa=g=gcl|

2

of
=<
B
=
1
™
&
o
= &
=
S o) ol
(&)
. - 00
ol ;=R =<
o g
-
. A im
= U o
o w800
r 9 as
W w5
MW,
E_™ <t
B <A =
4w i = UD i
o py i
w<q R’ K gy
RU gy RM = 0 w0 gU
ROy Ik e 5 55 ar
o O O

X0

=
s}

[US
R0
ur

1l

o

3
o0
oF

ol
Hr

ok
=
0}

0

<K
g.ﬂr_i

K50 &

]

il
0
<

At Al

Ll
J+

:|
1of
il
ok
60
=
>4
Ko
i KO0
o 10f
U
— ||
"
(At

10 1jof o -

O H B 4 00
Wl ) < O
W 40 g = g
RORCgr K=

O O

o

Uz sIIA2.

JUJ

0

SHAI2

1ol ==

D
o
o)
o
Rr
S
e}
o
=
U

n

.
70 S0 gy <k KO <

PO =HGHAI2.

ALE35

=
=

JIA &

oy
Ll

= W - <k o oF

O

O

=<

Ll
I

b E=E M g

&3

O

Ct.

AETHO EFAIDIAIL.
0l |IIAIL

)
)

=y

HA &

s

o1

=29 M2s 7

=<

Ll
Ik

W0 =5 o 120
Ao kDO

O

FAI2.

0l BHE WE= SXI5

[EHX

X

, NgXt

|
10

K0
=

ak

o
s

0
m
o
&J
ol

It

Ly
o
00

ol
ulo

'

AN AIL

o =

& Oh

TA
3 o

1D WD
RE 0

X
Zl

tXI BHAI2

F a0
20HAl OtAI2

Pl &olls

oo

10 0l

o
&

os

K-
K]

ol

Ul
O

0D

W
o0
H
o

o



ALZSHA 2E All= 2HGIH =2A2.
22 B2 Ale AAZHES TE A
22 HF 2% 5357C
ZAESHA, At HES IIGHAI
ZeclE A0 et Ofey 22

to

1

ggg; X.II} Diﬁ|$9_|

b, ststE2de L& J|IE, MESE LEJIE S
1) SAHY

O =UndE : Iz 838
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O =UnE : UH=88

O ACGIHAE : Xtg 88

O MEstd L&5I|IF : Ng oS

O =UAE : oig &8s
O ACGIHAE : Xtg 88
X

O 42ty =201« Ng 88
4) BHAF 2H

O =UnE : MH=88

O ACGIHAE : Xt 8i8

O d3std L&8JI&E + Ng 88
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Oh. QU2H(SelX Ae, M 5) : B4 HAl
L. &M 25
Ch. HA &X : X128l
ch. pH @ U2LS
0. ==&8/0e8(C) : hzUs
gh. =) 2e&dW 28 g(C) : N28UsS
At QISHE(C) © Y AS
O, 3¢ =& @ g8
Kb oIstAE (A, M) @ AHE2AsS
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: LD50 > 90000 mg/kg Rat (LD50 > 90 ml/kg) (HSDB)
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: LC50 >3.43 mg/ ¢ Rat (OECD TG 403)
«

: LD50 > 10000 mg/kg Rat (HSDB)
: LD50 > 10000 mg/kg Rabbit (IUCLID)
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AAOIMEAY Xtz 8l
DELSRIIA 2

IARC : Group 2B

OSHA : Xtz a8

0o

ACGIH : A4
NTP @ X2 818
EU CLP @ Xt2 &

O MANE HOIEE @ A2 Wl DId=SS 0/88 SASHHOIASE0ECD TG 471, ZRFAE SRANSHBHO0IAIZO0ECD TG

476, SMAOI&AIZH0ECD TG 4732 UHAIRE /2 2H 801 84, dH W SAFMOILAIE, AMAE2L 84

O MASH @ Alg2t Ul DIMES 0128 SAHSHHOIAZO0ECD TG 471, ZFJAME SEXSHHO|IAIZ0ECD TG 476, 44
s

S=2=

HIOI&fAIZ0ECD TG 473Z 0t THAIZE R R 2H 101 Sd, MH W SMHOIMAE, AMAIBZYN S
O SEEHFIISH(18 L&) : HEE 0188 SHITFSHAEZ Y, A2 SR Hatet RAA SUHE geol 22

/Xl & OECD TG 425

O SHENFISH(PIE &) : HEE 0Isst ARAESSHAIEZ L, AN EUE FE0| 22X ZS. NOAEL=
24,000 mg/kg bw/day OECD TG 407
O &olwolld : Uz els
4) BN 2S
O 24 =4
- &3 : LD50 > 2000 mg/kg Rat No death Not classified (OECD TG 420, GLP) (ECHA)
- AT : 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 2A4 T= U241 E)IE 018st A2 IR U324 S, £8H0), £5(0) (0ECD TG 404, GLP) (ECHA)
O dst &= &4 = U234 @ ENE 018s AEZN & N=248 9X A4S, ZYEE(0), EXM(0), Z24(0.67), 2
(0) (OECD TG 405, GLP) (ECHA)
O 387 H2H : Nz s
O I8 Mo : DIRAE 0ISst A8 Z0 T8 HASES 9X 4S (0ECD TG 429, GLP) (ECHA)
O gay
ArHOIME A - AZ QS
NELSREIA - Az S
IARC : Xt& A2
OSHA @ Xt& S8

ACGIH : X2 88

NTP @ XtE el8

EUCLP : XtZE &8
O MAMIE 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 : HEE 0I88 ZRANEZL o S2& =0
mg/kg bw/day (OECD TG 422, GLP) (ECHA)

O SZFEdIISLH(18 v5) + I& 88

x
in
i
0x

gﬂ

)l
o
a

=olgt ge AKX @S, NOEL 1000

O SEEFHIIISH(BE LE) : HEES 0|88 ZRBUSSHASEZ D RAS Sg&X F& HE LA &S, NOAEL 1,000
mg/kg bw/L (M FHY) / HES HACZ SYL==SHAEZ 0 (0ust) 8T 24, S4 Adl 24, H S S0t2 28
ZEEACU HDsEIEMAN LA 20z SHSF 20| gle A2 2F, MY =S4 RYGHK 243 (0ECD TG 413,

GLP) (ECHA)

5) Ty Za0l2
O 24 =4
- &3 @ LD50 22,000 mg/kg Rat (ECHA)
- &I : LD50 > 2000 mg/kg Rabbit ., No death (ECHA)
- &9 : Vapor LC50 >224.2 mg/L/4h (317042 mg/m 2 hr) Rabbit (ECHA)
O IR BAN = U324 : E)E 028 U N34 AIEZN 2F(0), 2EH0), 1X IR UN24X$(0)22 HIXZ
SO LIEtY, 0ECD TG 404 (ECHA)
O Mt & &4 = I24 : ENS 028 = U224 AIEZD, 2AEE(0), EEM(0.1), ZUSE(0.4), Z2U2ZE(0)
©2 HIXN=A22 LIEFE. 0ECD TG 405 (ECHA)
O 887 oIy @ X2 gis
O e MeIA : Ab2H/Draize Test: W2IA S (IPCS INCHEM)
O gy
AtQlOtEEAY @ X2 eUS
DECESEDA - 42 g2

IARC @ Xt& U8
OSHA : Itz 8l8
ACGIH @ Xt= US
NTP @ tE S
EU CLP : Xt& 3

O MAME HOIYY : invivo - ZRF SHHNES 0128 SMA 014 AMIE :© SM(rat, £31) in vitro - 2HI2IOIS
0l SEAHSABH0| AlE: S4(TA2, TA94, TA98, TA100, TA1535, TA1537, CHAEHSEH UAS) (ECHA)
O MAISM @ MEINOl MAIASH ZECIX| £, mouse, equivalent or similar to Guideline: OECD TG 414, GLP (ECHA)
O SHENYIISH(1S £&) + 27 SH om0l ASE= HY M, 228, USH, &4 &, & INY22 A
2 s 222 YO0IE 2222 2 E9 2 S0 T F 2 MY S AH 'S EEE. / UR I A &
o] EHEN Pog Helotne 2ENoZ SHXNAS. AEUAN OIHE Hete A2 LIEIGOOH, HERC 8 O&
Z 2 XS HE0| 2SS, 22 N BEHeigle Z0Ish 2& L DEA0S LIEIWS. Z0: &4 &H, A, tigs
L OFY Sl DEE AROIAM ZEEACH (ECHA)
O SFENYIISH(E=E =5) @« JR(TY): HES 0188 72 &5 20, YO F&0| ALK &3, Z2O(F
A): MouseE Sofl ZUl == Z0, XYFQ AS0| LA LS. SL(0I2HY): NFHOl HSH0| S S LS
(ECHA)
O goRdid @ Iz A8

6) 2-HIZ2 =2 oA 2,2,4-EC0IHIE2-1,3-HE o822 2L0AH
O 24 =4

: LD50 = 15200mg/kg (16 mL/kg) rabbit (SIDS)

T : LD50 > 3200 mg/kg Rat (SIDS)
|
2l LC50 > 4.4375 mg/ 4 Rat (SIDS)



O 08 244 T&= X324 : Not irritating @ 48A12F ZHEAl BZ &= : 0.3 Not irritating : SEt %It 24hrd B2
0.7, 48hr2 Z< 0.3 (IUCLID, SIDS)
O Algt & &4 = NU=4 : Slight irritation : 48A12F OIF 0 X301 25 Ar2t& (SIDS)
O 387 H2UH : Nz els
O Og el - uoly gls (SI0S)
O gad
MHOIMEBAHY - X2 QS
NE22LS2IA - A2 88
IARC : XtZ 8l
OSHA : XtZ 8gls
ACGIH @ Xt& els
NTP @ ItE Q8
EU CLP : Xt& S
O MAMIE HOIYFNH : E2ASAHHOIAE S4 TA98, 100, 1535, 1537, 1538, 0.01 - 3 ug/plate (SIDS)
O MAI=A : NOEL=1000 mg/kg, NOEL = 1000 mg/kg(developmental toxicity) (SIDS)
O SEEXNBISH(1E &) © U2 g3
O SEEXNAIISH(PHS =F) @ Rat 41~512 7 AIYSZ2lS ZUCEZ0l 20ILE AIHSEQ 0 QY 2 UACH
MEEHY, MSLL. AZLUHRHASIE L hyaline droplet It S0IZH A2HAC=2 22 2t SAFW FHO| 2HAL2 |
CH, NOAEL=1,000mg/Kg (SIDS)
O &olwrold : Uz a3
12. &30 0IXl=e g8
Of. MESH
1) Sy
O 0% : Uz g8
O 22457 Xz 83
O x2% ' Xz 83
2) 2
Oz Xz 83
O Z2Ax7 : Xz 838
O X% Xz 83
3) Ol&t3 ElEts
O O{& : LL50 >100 mg/ £ 96 hr Oryzias latipes(OECD TG 203)
O Z2& 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 X2 : 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) EHo 2

O 0o& : X2 g8

O 22z 2 9=

O X2 : EC50 > 14 mg/L, NOEC 14 mg/L 72 hr Desmodesmus subspicatus (OECD TG 201, GLP) (ECHA)
5) T 22012

O OI& : LC50 40613 mg/L 96 hr Oncorhynchus mykiss (Environment Canada (1990), BtXIZ4=4A!, &2 GLP) (ECHA)

O Z2Z : LCh0 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=4!, &< GLP) (ECHA)
6) 2-HIEZ2 oA 2,2,4-E2I0I0IE-1,3-HEHICICIOIZ2S ZL0HAH

O O{& : LC50 30 mg/ £ 96 hr Pimephales promelas (IUCLID)

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

O X2 : EC50 18.4 mg/ 4 72 hr Selenastrum capricornutum (IUCLID)

O &gd : M=z &S
O 2old @ U2 A*S

2
O ™84 : log Kow = —-1.38 (HSDB)
@)

2old - XNz s

O &sd : Uz 8s

O 2oid : Iz 838
4) EHAF 2H

O &84 : Uz 8s

O 2oid : Iz 88

5) ZzZa 22012
24 : log Pow 0.085 (20.5C) (ECHA)
FZold : Xz s

O
O
6) 2-HIZ2 =2 oA 2,2,4-ECt0IHIE2-1,3-HEoCtol22 2L0AH
O &324 1 log Kow = 3.47

O

2 0/0
0o



2) 2
O s54 : Xz els
O MIod @ 2 A8
3) Ol&t3 ElEtE
O s&54 : Xz egls
O MZod @ Xz AS
4) BN 2E
O s&54 : Xz g3
O MEdlld : 90 % 28 d (C02 evolution) Readily biodegradable (ECHA)
5) T da 22012
O ==4 : BCF 0.09 (ECHA)
O M2olild @ 81.7 (%) 28 day (ECHA)
6) 2-HIE2 =2 oAt 2,2 4-E20IHIE-1,3-HEQCO0I22 2=0AH
O s&54 : X2 g8
O M=2olld : 70 (%) 34 day (SIDS)
ct. E0lsd
1) Sy
Az a2
2) 2
Az Az
3) Ol&t3 ElEts
Az Az
4) EHAE 2E
Az A8
5) T4 22012
Uz Az
6) 2-HIEZ=2 T At 2,2,4-E2I0I0E-1,3-HEHCQCOI22 2L0HAH
Uz Az
Or. JIEt Rolfl F&

1) 2HY
iz s
2) 2
iz s
3) Ol&tS ElELS
Iz s
4) BN 2E
iz s
5) ZZZd Z2ctol2
= s
6) 2-MEZZ= @it 2,2,4-EC0IHIE-1,3-HAHQCL0IS2 SL0AH
= s
13. HIIIAl =2 ArE
Jh. HoIge
- HII22 ZHSVI0 2206t0 Hols2elgol et el & A,
Lb. HIOIAl oA (2gE 801 ¥ ZXO HI| LHS EEs)
- MSEHIISS HEGte AEXs MSEUAH 246t HII8S AAZ HMeldtAu, oISl ¥ MA™HaIXt, HI
= HMelAIEdE £X 2gots X0IA 21, M2IctooF & .
Hols2clgy nds =2 A
14. 230 28 FE
Jb. SAS(IMDG CODE/IATA DGR) : UN 2SS =2 2E[IL0t 88
L. |9 M8 &8 @ oflg S
. 250K A8d S8 : g 88
ct. EJ1S2(IMDG CODE/IATA DGR) : oL S
OF. HHE2ZE (g £= dHIHEez HII) @ dHE
dt. AL2XL 285 L= 2S5 0l 2ol 2 2RIt AL ERe SEe o™ A
g 28 Al flgsod2aego OHS
00T & JIEF #&0l S 2& & 25
O SMAlI HI8EXI2 5% @ g 88
O |SEA HYZEXIY S8 @ g 88
15. 88 AU
b, AHOHHNEAYO 28t #Al - "=EIIELEISE", "ACHYRHSE", "HASISIULYRHALNL", "SFALTHUY



KOHQIA", "HALSH", "SFAMEDNNEUHES
1) SAHY
HESsSXNEE @ g s
SIOIHAIZE @ olE S
2Ny =oiS2 - g &S
JPSIEIUY=EE @ oY 8l
SALBBAUUY=E : e 88
CEJIEEEEE g 8lS
SIZJIEEEEE - g 8lS
SgaAdUHRH=SE : HEAS
SHAEEBDA(PSMRMEUAEE « i 8ls
2) 2
HNESSX=E : oflg S
SIOIHAZE @ ofle SiS
2oy =oHEE - WY 8lS
SUSISIUYEE © ol 8iS
SALBAUUY=E : e 88
CEIIEEEEE g 8lS
SIZJI=EdEE « oigels
SgAUHARHSE : HEAS
SHANHE DM PMMENSEE : dHEe8ls
3) Ol¢tst ElEHE
HNESsXed @ flg 8is
SIOIHASE @ ole S
2y =S E - 1% 0l LM
SUSISIUYSE - 1% 014 2
SALBAUUY=SE @ 1% 0la &M
CEIELEEEE ¢ OIMSEIEHSTWA = 10 mg/m
SIZJI=EEEE - oigels
SgacidRHi=E : HES
SHANMB DM PMMENLESE : dHgels
4) B 2E
HNES=SX22 : oig S
SIOIHASE @ ole S
2Ny =HESE - o S
SUSBISIUMEE - 0% 014 2
SAZBUHASE - 0% 01 LM
CEIELESE ¢ BAZSETWA ¢ 10 mg/m
SIZJIEEEEE - oigels
SgacIHaRHN=E : HEAS
SHANMBOMPMMENHAESE : HEels
5) ZZZd 2202
NESSX2E g 4SS
SIOIHAESE @ e S
2| FH=E - Y 88
YsIsIUL=E - oiE elS
SAZBAULSE - WY 8l
CEIIE=E8=E g 88
SIBII=Ed=E @ oigelsS
Sgae|aRii=E : HEAS
SHANMBOMPMRMEHAESE : HLels
6) 2-OISZT2& A 2,2,4-E210I10E-1,3-BIEH
MzS=X=2 @ g 88
SIS EE e 8lg
2| FH=E - WY 88
SASBISHUAMESE @ Y 818
SHALBAUUYEE : e 8lg
CEIIEEE=E g a8
SIBII=EE=E @ oigelsS
SgaeiiaRiAi=E  HEUS
SHEAHEDAN (P RMEUHMEE « HEBUS
Lt. StstSZ2elHol 28 #H - e s
1) SH 2
JIESE - g g8
SRS EEM S8 22 1 e S
S22 g gs
Het2Z : die 8lg
SASE g s
HES A& EISIEE @ ol 8lS
ADTHEIEE @ oilE 8iS
SOt HE|sS
2) 2
JIESE « oEsE
CRE2EEM S8 22 1 g S
=S22 g gs
Hete2d g s
SAS8E g s



%

OF.

HESZAHASSSE @ Y oS
MDUHISE : e oS
sot2E : dges

3) 0143t ElEHS
IEea iy s
NRENEN S=E 2E : 2 oS
22 ¢ WY s
HEt2d @ g s
3ned @ My oS
HESZAHASSSE @ Y oS
MDUHISE : HY oS
St2E : zes

4) B 2B
JIESH ;o ogE
ARENEN S2E 2T : Y oS
s=23d @ WY oS
detes ;g 9ls
ENEERR ERE
HEZTAHASSSE @ Y oS
ADUHISE : ol o3
SotEE ¢ dysts

5) T2HYU 224012
IESH ;o olgE
ARENEN S2E 2T : oY o*S
223 ¢ Wy oS
Met2® g atS
axe2d @ Wy s
HETANDASSRY © o2 o
ADDHISE : ol o3

6) 2-HiZ2Z=2 4t 2,2,4-EC0I0IE-
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b Azel &X
- ACGIH; https://www.acgih.org/
- |ARC; http://monographs.iarc.fr/ENG/Classification/latest_classif.php


https://www.acgih.org/
http://monographs.iarc.fr/ENG/Classification/latest_classif.php
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- 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

- SISIS2AMBAALY 2EIBAWS R (http://ncis.nier.go.kr)

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

- International Chemical Safety Cards(ICSC)(http://www.nihs.go.jp/1CSC)
ASESHBHCIANAE | AYUBTHE (http://hazmat .nema.go . kr)
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