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1. SStRAISH A0 28 3L

O Mn8c : 232 !
O ME& et : D 82 AS HMa
Ch HEA/ZER/RSUR e
O BIAY : (F)=RHOIE
O F2 1 FIIT QYA SHotp st 351
O H2HZ L ASHAH : 031-467-6114 AEI =1 YR

£ SA K60 A (hazardous to the aquatic environment) 24 P &1
£M AR A (hazardous to the aquatic environment) 2HE A
S48 S4(acute toxicity) B =5 (ATEMIX :4743.277<= 5000)
Lt WYEX 21 Z&st 310 HEX &5
O Qg2
O dEH + 31
O Rl 218 237
HA00 =M S0 IR R=E
HA10 ZHOIXOl HEk0l ool =MMS0H R R=E
H303 &21% RoHE = US
O OgxR 237
S
p273 2tZ 2=z HIEStAl OtAIL.
- e
P91 FE=S2 L2A2.
P312 EHES LT QI (AN TES O,
- &
2 gl
- HI

s NPALIH oo st e
pecResuTJel] e gs iz eds 2 gls
OlA&tSt ElELS e gs LS e S
= = gs n=eis =8
el 220128 = gs n=eis =8
TWA : 2 mg/m
=4S 20|15 (Z20Is_0t8| X=ed8 =g
o )
P-OIE T2 A D 2,2,4-E210IHIE-1,3-HEHQITI0I22 2L-0AH Nz g INI=3E78 = A=zeld
3. PEHE HE U SR

sist=2d Z22H(01Y) CASH S SR (%)
ey - - 46~56
0l &t ElEHsS Titanium dioxide 13463-67-7 23~33
= Water 7732-18-5 19~29
T2 2202 Propylene glycol 57-55-6 1~10
=4S 22018 Aluminium hydroxide 21645-51-2 1~10
P-HIE T2 oAkt 2,2,4-E210IHIE-1,3- [Propanoic acid, 2-methyl-, monoester
BIEIOICI0I=Z O] D& Ol A ith 2.2.4-tr imethyl-1,5- 25065-77-4 =10

CEE =2 U2 9o HRE 525 22 152 014 HBIAL.
X2, €3 I, =2 =2A4S JIE S4 FMA SA PR O B2l HIS wE A

Lt OIS0 8== © -
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SOA T =

M= els

OSHA : & 8is

ACGIH : Xt& 88

NTP @ XtE S

EUCLP @ XtE 2AS

HANE EH012d @ TE S

=d 0 U8 88

e
O

= Kz
B 00 12

o Jm Jm 0z
e oxd 04 Jx

- 23 1 LD50 > 10000 mg/kg Rat (HSDB)

- &I : LD50 > 10000 mg/kg Rabbit (IUCLID)
- &2 : LC50 >3.43 mg/ ¢ Rat (OECD TG 403)
O If 2AY = U324 @ ENNAM Of U248 AIE 20 %48 U324 £2 HIM34 (NITE(2006))
O M8t & &4 = U224 ENUA 2 =24 AIg Zo 48 =24 (NITE(2006) )
O 287 #2d : Iz s
O IS H2E : AIZ0AM X HAE 20 S4 (NITE(2006))
O g24
MM EAY - [E US
DEESFOA - 2

IARC : Group 2B

OSHA : Xtz A3

ACGIH : A4

NTP @ Xt& A8

EU CLP : XtE &S
O MAMIE HOIFAE @ A2 Wl DIM2ES 012& SASHHOIAIZO0EC T6 471, ERFME STXUHSHHOIAIZ0ECD TG
476, SAMXIOIAAIRIO0ECD TG 473210t HAIZE S22 208101 S4, M W SMTOIAAIE, 2MAIZZEDY S4
O MASH @ AIE2 U DIMES 0188 =AHSHBOIAIZE0EC T6 471, ERFAHE STNSHHOIAIZ0ECD TG 476, S48
MOIAAIZ0ECD TG 47320t HAIEAE K22t A0l S4, MM W SMHOIMAIE, 2MAZZL S4
O SHENMISH(1E &) : HEE 0188 HAIARASHAEZ D, ML SAH Bt SHA SOS Heo| 2=

/Xl 8 OECD TG 425

O SEEFRFIISH(BE LE) : =S 0|88 ZABESHAFZ D, A0 HOUE F80| 22X ZS. NOAEL=
24,000 mg/kg bw/day OECD TG 407

O solsoid : Uz 88

23 : LD50 > 90000 mg/kg Rat (LD50 > 90 ml/kg) (HSDB)
a1 - XAz el3
Y @ 2 gls
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[3,]
—

O &8 = &4 = 24 @ U8 gs
O 387 Moy @ U2 U8

O o= Hos @ 12 88

O g4

Aot BAY ¢ X2 S

DELSEIA @ N2 eS

IARC @ X2 SlS

OSHA : X2 8iS

ACGIH : X2 oS

NTP @ XtB 28

EUCLP : X2 &S
O MANE HOI”A @ U2 8Us
O dASH @ Xtz U3
O SHEFHFIISH(1E L5) : U2 248
O SEENMNAISH(B=E &) @ Nz 28
O ERd : X2 28
T2 22012
O 24 =4

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

- AT : 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 L= U324 @ E)E 028 IR N34 AIEZ2 F(0), 2EH0), 1Xt TR UHSEXL(0)22 HIXR2
SO LIEtY, 0ECD TG 404 (ECHA)

O det & &4 T U324 @ ENE 028 & U324 AEZD, 2UEE(0), EM(0.1), ZUSH(0.4), 2UALZE(0)
O HIXN=42=2 LIEF. 0ECD TG 405 (ECHA)

O 387 Moy @ U2 g8

O IS DPIA : A2t/Draize Test: WEIA 1S (IPCS INCHEM)

O gas

- 12
0 12
rre

dEAY  XE 8lS
NELSRIAN @ Xg 8l
IARC : Xt& S
OSHA : Xtz S
ACGIH : X2 8l&

NTP @ Xt& A8

EU CLP : Xt& 23
O MAMIE HOIFAE : invivo - ZRF SHHES 0128 SMA 014 AMIE : S4(rat, =31) in vitro - HH2IOIS
olEst SHESHH0O| AIS: S4(TA2, TA94, TA98, TA100, TA1535, TA1537, CHAFESE I US) (ECHA)
O MASH : MUHMOl MAIYSE AT X LS, mouse, equivalent or similar to Guideline: OECD TG 414, GLP (ECHA)
O SHENFISH(18 £F) : 7 S49 LetNol ASEe HY Aa, 222, USH, &4 AU, & OHNL22 A
2 5 & 222 Y0IE 22282 2 E9 2 FOHEY FH F 2 MY S A T'E EZEE. / UR I BAsE &
ol gHstd HAZ Heotde =EECZ SHX0IUS. AEUMAM OIME Hats A2 LIEHRSH, MZEQ & &
S 2 AT HH0| M. 242 XY BHsotgls ZA0Ig 28 2 DELHS LIERS. Z1: & &H, ZA, S
L OrH BlaE NEE AROIAM 2EEIACH (ECHA)
O SHENFISH(EE &) © BR(2Y): HES 0188t B3R =& 20, NG Hs0| AR &S, ZU(2
A): MouseE Sofl Z2U =& 2, XEHQ HSH0| LAIX LS. SL(0t2HY): XY A0l A X LS
(ECHA)
O EoRoid : Itz els
45 22018
O 24 =4

- &7 : LD50 > 2000 mg/kg Rat (female) (OECD TG 423, GLP) (ECHA)

- &0 : U2 98

- £¢ : Aerosol LC50 > 0.888 mg/L 4 hr Rat No death Not classified (OECD TG 403) (Read-across Aluminium flake

Reynolds 40xD) (ECHA)
O I8 2AM L= U324 E)E UHACE IR 2AL/N2H AIE 20 HIXH=482 (0ECD TG 404, GLP) (ECHA)
O Ast & &4 T U234 @ ENE e & &44/10324 AIg Z0 HIX=24Y (0ECD TG 405, GLP) (ECHA)
O SEJ| M2 : 0IRA AE 21 SEJ| "I (ECHA)
O LS o4 : JIUI ()8 Aoz T2 WoIM (maximisation test) AI& 21 g2, 22 0/10 (0ECD TG
406, GLP) (ECHA)
O gad

MM EAY T = UAS

NELSRIAN @ Iz U8

IARC @ X2 oS

OSHA : Xt2 g2

ACGIH : X2 gig

NTP @ Xt2 glg

EUCLP : XI2 &S
O MANE HOIRA : S2 M W MAE Z2A 20 24, M2 Al
SEX SAH0| 24 20 4 (ECHA)

Hel

A 20 RIASH 98 Jtsd ¥

0o

/ NEZ U

=

0
0

O MASH @ D822 aluminium(30 mg Al/kg bw/day, 100 mg Al/kg bw/day, 300 mg Al/kg bw/day)0il SS9l EfOIDI, 2+A
ME LER QIS Hg AE S4 JE0 st st 2L, 0l & MMII2Se FIMOUIL SHEAI 20 0ls =
o YoEMd, MY SHS FEols A2 NS, 3642 DSE ZUEsE MIICQ DEE Al-citrate 2Z0A 0l = M0 O
of H&Eol) L2E ASE LIEMY, 2431 MIIOA Na—citratel] F&0] H&E, @2 WHES 022, £=30A O U=0A
ZHEE Zite DY, S50 QS 08t 3HUS, YAISE, el ¥ fctel 08 2Z&0l ol L2 2ot 2=
S ASB, 100 mg Al/kg bw/day=0il

O SEERIIISH(18 &&8) © Uz g3

O STEXRFIISH (s &F) @ HEE UHAC=Z BIESH2E0 AIE Z1 LOAEL 1075 mg AlCitrate/kg bw/day (100 mg
Al/kg bw/day) XIZ= g, 2Ci2l ¥ HCtel 08 2&0 ool 228 2001 2&E (0ECD TG 426,452, GLP) (Read-
across 31142-56-0), HEE 0| Es BH=EEAE0 Al 20 24 HZ2(HY M) SS0A ZYAs 25 8IS0l dS5E
(Read-across alumina) (ECHA)

O s2Rdd @ Uz &S



6) 2-HIE2 =2 oA 2,2, 4-E20IHIE-1,3-HE o822 2:=0AH
O =24 s4
- ZF : LD50 > 3200 mg/kg Rat (SIDS)
- &Il : Lb50 = 15200mg/kg (16 mL/kg) rabbit (SIDS)
- £¢ : LC50 > 4.4375 mg/ 4 Rat (SIDS)
O 08 244 T&= X324 : Not irritating @ 48A12F ZHEAl BZ2&E= : 0.3 Not irritating : EEt %It 24hrd B2
0.7, 48hr2 Z< 0.3 (IUCLID, SIDS)
O Algt & &4 = XU=4 : Slight irritation : 48A12F OIF0 X301 2% Ar2t& (SIDS)
O &8J ey + 1tz s
O O% o1 - uolyg s (SI0S)
O g4
MHOIMBAY - X2 QS
NELSEIA @ X2 88
IARC @ XtE 2*AS
OSHA @ Xtg 28
ACGIH : X2 88
NTP @ X2 28
EUCLP : XtE &8
O MAMIZ HOI2Y @ SEHSHBHOIAIE S4 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 SEEXNIISH(1E &) © U2 2438
O SEENAISH (IS F) @ Rat 41~512 7 AIYS2lS ZUCIEE0l 20ILE AIEHSEQ 0 Qs = UCEH.
MNESEHY, MSLL. MBANURHSI L hyaline droplet JF SI0IZE AHCZ2 B2 2 SAFM FHO 2N H|
CH, NOAEL=1,000mg/Kg (SIDS)
O &owrold : Uz 3
12. &30 0IXl=s &
b, MEISH
1) Sy
O 0% : Uz 938
O 225 Xz s
O =8 : Uz 98
2) Ol&t3 ElEts
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 Pseudokirchn
mg/L growth rate, static, 72h-EyL50 >100 mg/L static, OECD TG 201)

eriella subcapitata >100

3) 2
O o0& : X2 g8
O 22z Xz 9=
O %28 : RR 98
4) T2ga 22012
O OI& : LC50 40613 mg/L 96 hr Oncorhynchus mykiss (Environment Canada (1990), BtXIZ4=4A!, &2 GLP) (ECHA)
O Z2&Z : LCh0 18340 mg/L 48 hr Ceriodaphnia dubia (EPA 600/4-90/0-27, XlZ&=4!, EH4=) (ECHA)
O ZX& : EC50 34100 mg/L 48 hr Pseudokirchneriella subcapitata (OECD TG 201 , XIZ=4l, &< GLP) (ECHA)
5) 435 22015
O o5 : 12 g8
O 22z Xz 92
O x5 : 12 g8
6) 2-HIEZ2 oAt 2,2,4-E2I0I0IE-1,3-HEHICICIOIZS 2L0HAH
O O{& : LC50 30 mg/ £ 96 hr Pimephales promelas (IUCLID)
O 222 : EC50 =95 mg/ £ 48 hr Daphnia magna (I1UCLID)
O X2 : EC50 18.4 mg/ 4 72 hr Selenastrum capricornutum (IUCLID)
Lt &84 9 24
1) gy
O &EH X2 H28
O 2dld @ 12 *S
2) Ol&t3 ElEts
O &F4d Xz els
O 2old @ 12 *S8
3) 2
O &&4 : log Kow = ~1.38 (HSDB)
O 2olld @ 12 %S
4) T=2da 22012
O &24 : log Pow 0.085 (20.5C) (ECHA)
O 2did : Xz els
5) U5 2205
O &84 : Xz els
O 2dd : Xz els
6) 2-HIE2 =2 oA 2,2,4-EC0IHIE-1,3-HE o022 2L0AH
O &=24 1 log Kow = 3.47
O 2dd : Xz els



O. MEs54
1) gy
O s54 : Xz 83
O MZod @ Xz AS
2) Ol&te ElEtES
O s54 : Xz g3
O M2ty : U8 A
3) 2
O s54 : Xz gs
O M2ty : I8 A=
4) ZT243 22012
O s=4 : BCF 0.09 (ECHA)
O M54 : 81.7 (%) 28 day (ECHA)
5) #=&t3 22018
O s54 : Xz g3
O M28d : U8 A2
6) 2-HIEZ=2 @A 2,2,4-E2I10|0E-1,3-HEHCCO022 2L0HAH
O =54 : X}E =]
O M=2514 : 70 (%) 34 day (SIDS)

ct. EL0ISE

2) Ol&S ElELS

3) 2

4) Z2Zd 22402

2L02H

6) 2-HEZ= T4t 2,2,4-ECH0IHE-

iz s

1,3-HHCoI=29

OF. JIEt =off &
1) SAH LY

iz s
2) Ol&tSt ElEls

iz s

3)

THo

Xt

a1
o

=]
Qe
0o W oo

4) =2
Xt
5) 2435 22015
NOEC >45.7 mg/L 96hr Lemna minor (ECHA)

ctol 2

U

6) 2-MZ2Z=2 T4t 2,2,4-EC0IHIE-1,3-HAHQCI0IS2 2L0AH

=z gds
13. HIJIAl F2ArE
Jb. HOIgY
- HoI22 2HSII0 2256t0 Hols2elgol et Ig™el & A
Lb. HIDIAl oA (2gE 801 ¥ ZTXO HI| LHsS EEs) :
MSEHII2 UM LMotE HOIES AAZ2 HMeldtAL, HoISdMeld ¥ MAXel X, HIl
-

s HHgo}t AR A

E XclAES £€x 2¢ KHOll A 21, Melstoior & .

HOIS22 Y RES F48
14. 230 2est ¥
Jb. IS (INDG CODE/IATA DGR) : UN SZAEEE ERI2I} oS
L. s9 By 4X% @ oY ols
. 2s0AMe 288 S3 : HY %S

ct. &J1S2(IMDG CODE/IATA DGR) : oY S

OF. oHHE2Z (g T= dIHEdez HII) @ g

B, AISIF 28 = 25 +H0 2d] & 220t AL 2eE SEst
g 25 Al flgsod2ego OHS
00T & JIEF #&0l S 2& & 25
O Al HIZZEXIS S7 : ole 88

e
Bl
o}
-]



O REA HIYZEXS B8 @ #Y oS
15. 89X RN
b MHOIEEAYN OB A =EIFLISE’, "VAHARWSE, 'RYLASIHARHUK, "SAASVLHY
RAAX", "LAHSE’, "BHUHRDNMBHASE
1) gy
NESEWEEINC RS
SOIHASE : ol o8
2RAHYRHEE © WY oS
RAHASYUHASE : Y oS
SAAVLTHASE © HY %S
CEIIFENEE Y oS
HEIIFHIEE Y oS
SHUAYLRHSE © HLHS
TYAHSDN(PIHENLSE : oY oS
2) 0143t ElIEHS
HESSNSE : g 218
SIIHASE © HY oS
BRAYRANSE 1% 014 2
RUSASHUASE © 1% 0l 20
SAAVLTHASE © 1% 014 L1y
CEIIFLFESE ¢ OIMSEIEHSTHA 10 mg/m
CESIEEE SRS E
SHUAYLRHSE © HLAS
TYAHEDN(PINHENSSE : olZetS
3) 2
HESSNSE : g ¢S
SIIASE : Y oS
HANYRHNEE © WY oS
RUSASHULSE © oY oIS
SAAYATUAEE © WY %S
CEIIFEIYEE WY oS
CESIEEE SRS E
SHUAYLRHSE © HLAS
TYAHZDN(PINHENSSE : DS
4) Z2TY 22012
HESSXNSE : dg 83
SIIASE : Y oS
HAGYRASE © WY oS
RASASYULSE @ oY oIS
SAAYANUASE © WY %S
CEIIFEFYSE WY %S
CESIEEE SRS
SHAAYLRHSE : HLUS
TYAHZDN(PINHENNSE : S
5) 443 2205
HESSINSE : HY S
SOIHASE : Y oS
RAHYRHNSE 1% 014 2
RASASHUASE ¢ 1% 014 20
SAAVATUHASE © 1% 014 21
CEIELVET  LROISOI2E S)TWA © 2 ng/m (L20I5IISH o)
CESIEPEEE R
SHUAWLRHSE © HYUS
DYAHZDN(PINHENLSE : HLeS
6) 2-HYT2BADL 2,2,4-S240IHZ-1,3-HEQCHOIZ 202
HES2XNSH : Y 818
SIIHAMEE ¢ Y oS
HAGYRHSE © WY oS
RHSASHULSE @ Y oIS
SAAVLVHASE @ Y oS
CEIIFLISE WY 9S
CESIEZEEE R E
SERHARHSE © HPes
TYAHSDH(PINHBHASE : S
L. Stst2XR2lH0l 28 A0 0 "WESTAHASEST"
1) geiHy
INESE WY oS
NA2ZEA S22 23 : #Y oS
Ss23 ¢ WY oS
Met2® @ g os
32 : HY oS
EPEIV PN
MNIDHIZE : #Y oS

El
SOt 2 @ lEls

2) Ol&tst ElEHS



%

OF.

INESE ;Y %S
NASEZA S=E 2E © HY S
R=2T : Y %S
Metes : #e oS
2N : S 28
ESEIVESC SRS
WEHHIE'X' R E
SIt2E : Hgus
3) 2
IESE ;s
NASEZA S=E 2B : HY S
2=2F : Y S
Metes : #e 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.nim.nih.gov/
- SIDS; https://hpvchemicals.oecd.org/ui/Search.aspx
- SISI2AEMPAALY 2EISANSRA(http://ncis.nier.go.kr)
- ECOTOX Database, EPA(http://cfpub.epa.gov/ecotox)
~ International Chemical Safety Cards(ICSC)(http://waw.nihs.go.jp/ICSC)
- ASESHBACIANAE, AYUBTHAE (http://hazmat .nema.go . kr)
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