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0| &H3 ElEHS Titanium dioxide 13463-67-7 2~12
2-Propenoic acid polymer with butyl 2-[2-Propenoic acid polymer with butyl 2-
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ethy lhexy| 2-propenoate ethy lhexy| 2-propenoate
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O ACGIH7#& : TWA 2 mg/m3, Respirable particulate matter (containing no asbestos and <1% crystalline silica)
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11) 1,2-0llEIQICtOl 2
O IURE : H=2els
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IARC : Xt& U8
OSHA : 2 8i8
ACGIH @ Xt= Si8
NTP @ tE S
EU CLP : Xt& 23

2)

O MAMZ BHOIEY : I 28
O MASH @ [IZ 8ls
O SEENZIISH(18 = &) : R 918
O SHENIIISH(M= =&) : X2 8is
O SRy : U2 oS
SH(H0 2
O =48 s4
- A3 @ LD50 >5000 mg/kg Rat (OECD TG 423, GLP)(ECHA)
- AW : LDb50 >2000 mg/kg Rat (OECD TG 402, GLP)(ECHA)
- &2 : Dust LC50 >2.1 mg/ ¢ 4 hr Rat No death (OECD TG 403, GLP)(ECHA)
O I8 2A4 L= N34 : relative Z& MEE (%): 112.9, N34 A&, human, EU Method B.46 (ECHA)
O Agt & &4 T U324 0 U224 AZ, Rabbit, 2UZE(0), EM(0), 2USE(1.2), ZYEZ(0.7), 0ECD TG 405
(ECHA)
O 387 Moy @ HES 0|S8e A2 OIKNY =& T 60l XL MBS H 4732 dF= YAHAZX AUAS.
SEJ WUHS YK LS (ECHA)
O T2 maly : oM S, Guinea pig, 23!, OECD TG 406 (ECHA)
O g4
AHOIMEHE g A
N22LS20DA 0 Mg A8
IARC : Group 3

OSHA @ Xtg& 88

ACGIH : A4 (Talc(containing no asbestos fibers))
NTP @ Xt& A8

EU CLP : Xt& &S

O MAMI BHOI2YE @ invivo - ZRF MAHNIE 0|88t X ARl AE: S4(rat, £31), 0ECD TG 478 in
vitro - ZRF NIEE 0188 IMH 014 AE: S4(rat pleural mesothelial cells (RPMC), CHAMEIA A E), 0ECD TG

473, EU Method B.10 (ECHA)

O MASH @ P4l 6~18 2ol LIS ENOA OHY 900 mg2l EAl/kg HIEES FOE 21 EHOHN OtRE!l &0l SiAS.
MA JISUHA S 23 She UEIUX AUS. NOAELES MA =4 AT0A 900 mg/kg bw/day2 2t3FE . JI0IS 2tel
OECD TG 416, GLP2t SS L= AL NOAEL(ZES=4) = 1600 mg/kg bw/day, === IS0l 1600 mg/kg bw talcE 0= A,
ghet XE0 YE2 0IXIX LASH, 2H, EHOF M=o HES 0IXX %S, rat, GLP (ECHA)
O SHENMMISH(1E &) : U2 438
O SEFEHFISH(BEs &5) + AR(2UE): HE(Y/AR)E Soll 1012 SO Talcg MEZ AESIH 27 =58 2
Jt, NOAELZ 100 mg/kg/dayS. LBINOl S4 BHM= 2HE0| U, BHCZ XHelEd S8 5 & Otele < B2
TS BERS. oLt 24 Ml 20| e 20 F 29 N30MH LHE. HEHH 27 SOt 2 o8
28t Slhe AAS. (0ECD TG 452) (ECHA)
O goRoid @ Iz A2
oraaa SFEHA
O 24 =4
-3d3 . U2 8s
- 30 : U2 8s
-5 U2 8s
O IR 2AY L= U324 U2 U8
O dst & 24 = U324 @ 2 248
O 387 H2H : Nz els
O Is noly : X2 1S
O gad
AHOIMEAY - I2 ¢S
NE22LS2IA - A2 g8
IARC : Xt& 8ls
OSHA : XtZ 8gls
ACGIH @ Xt& els
NTP @ Xt2 A8
EU CLP @ Xtz S8
O MAME SHOI2Y : U2 2US
O MA=EH @ T2 98
O SEENBISH(18 &) © N2 438
O SHEARFISH(Bs &) © Nz g
O &olRrolld : Utz a3
EtAE 2 E
O 24 =4
- 23 : LD50 > 2000 mg/kg Rat No death Not classified (OECD TG 420, GLP) (ECHA)
- ZT : 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= U240 E)IE 0ISst A2 17 N34 S, £8H0), £5(0) (0ECD TG 404, GLP) (ECHA)
O dst & 24 T= U324 ENE 08¢ ASEZY = U248 9X $S. ZURE(0), EXM(0), Z22(0.67), 29t
(0) (OECD TG 405, GLP) (ECHA)
O &87 2y : Iz g3
O I8 Moy : DIRASE 0ISst A8 Z0 T8 HAUSES 9X &4S (0ECD TG 429, GLP) (ECHA)
O gy
ArHOtMEAHY - g S
NELSREIA - Az S8

OSHA : Xtz S
ACGIH : X2 ol
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NTP : Xt2
EU CLP : Xt=&
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 MAISH @ HEES 08 ZRAEZN 0 S 2FUAMNE SHSXNCZE KFo/sh & 22X &£S. NOEL 1000
mg/kg bw/day (OECD TG 422, GLP) (ECHA)

O SZFEdzEII=sH(18 w8) + 1z 88
0

n g

50 oo

=
=

O SZEHIIISH(EE 5) : HEE 0|28 ZRUSSHASE 2N RAS SHsA 8 2E X 24S. NOAEL 1,000
mg/kg bw/L (A M FOHE) / HES HALZ EYUSSHASEZ D (0ust) 2 24, SA aH 24, H S 3012 &
ZHECASL HNsEOENAN LHE Z2UZ SHEA 20| s A2 2F, Mol S4 RLSHK 2S (0ECD TG 413,

GLP) (ECHA)

O sglraid + U2 o

5) Ol&3 ElEHs

O 24 =4

- &3 : LD50 >5000 mg/kg Mouse (OECD TG 420) (OECD SIDS)
- Al N2 YUS

=o0l

e : Aerosol LC50 5.09 mg/L 4h Rat No death, Not classified (ECHA)

alo

O If 244 = U334 : ENE 0|88 LRRAL/N2LAEZL, I=48 UEIWX &8, E&8HXI==0, (0ECD TG
404) (OECD SIDS)
O gt & &4 = U4  E)E oISeyet=d/NI A2, NS4S LEUX @S, 2L = 1-2,

(OECD TG 405, GLP) (OECD SIDS

)
O 587 Weld @ DIRAE 0188 AIE Z10 S&J| Belds 9X 245, (ECHA)
O OI% 2#eld @ JILIIOE 0188 HRUISAIEZY I2UUES 223X 25, (0ECD TG 403) (OECD SIDS)
O ¢4
AMHOIMEHY - T AS
NELSTOAN - 284 2

IARC : Group 2B

OSHA : Xtz els

ACGIH : A3

NTP @ XtE A8

EU CLP : Xtz 23
O MAMIE HOI2Y @ AIEZ Ul DIMES 0I28 SHSHHOIAIEH0ECD T6 471, ERFHNE SEXISHHOIAIE (0ECD TG
476), SAMTOIAAIE (0ECD TG 473) 21 HAIEIE R22 A0 S4, MA W SMAUOIMAE, L2MAEZD S4 (0ECD
SIDS
O AO‘ZMEQ DHEE OlS8 MALISHAIEED, A4S, SRPHAHES S ZE0| X AS. NOAEL= 1000 mg/kg

bw/day, (OECD TG 210) (OECD SIDS

)
O SZEHAISH(18 =5) : HEES 0|88 SHLIISHAEZ, AN S2H Bstet 2B A SOS @0l 22
Xl 43 (0ECD TG 425) (OECD SIDS)
O SZEFIIISH (= &E) © HEES 0|26 ZRUESSHAIFEZ Y, AL HUE &0l 2K LS. NOAEL=
24,000 mg/kg bw/day (OECD TG 407) (OECD SIDS)

O geioid : Iz s

6) 2-Propenoic acid polymer with butyl 2-propenoate, ethenylbenzene and 2-ethylhexyl| 2-propenoate
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4) (ECHA)

hyaline droplet Jt &0|

ES

al
: Aerosol LC50 > 2.5 mg/L 6 hr(conversion to > 3.75 mg/L 4 hr )Rat (ECHA)

1 D50 300~2000 mg/kg (EU Harmonized Cat.

: LD50 >3500 mg/kg Mouse (ECHA)
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CH, NOAEL=1,000mg/Kg (SIDS)
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O I2 2A4 = U244 0 ENE 0|88 IR BAH T= U324 A8 Z0 D20 A=22 223X €28, 523X
2 0 (ECHA)
O Astz &4 T= U240 ENE 088 Ast & &4 = U324 Alg 20 & U328 22X €8, 523X
0 (ECHA)
O &8J ey + [tz s
O I8 MH2E @ JILIIIE 0I88 Maximisation AlE 21 L2214 IR S8 L2IIX &S (0ECD TG 406, GLP)
(ECAH)
O g4
AAKMEAY - X E AS
NELSREIA @ X2 88
IARC @ Xtg *AS
OSHA @ XtE g8
ACGIH : A4
NTP @ ItE Q18
EU CLP : Xt& 23
O MAIMI BHOIYAE : Invitro SASHBOIAE 21 HAZEH S0 2H 80l 4 (0ECD TG 471, GLP), AIE2 W
I22 HIHMEE 0Isst SMIO0IAAIEZL HAIEEH 22 A2101 24 (0ECD TG 473), In vivo HEE 0188 &
X8 24 XAF 24 Z0 S4 (ECHA)
O MASH @ HEE HACZ MU MASH o3 20 XIEMO FeH0l 2E T X 2SS NOAEL > 1000 mg/kg bw/day
(ECHA)
O SEEXNIBISH(1E &) © U2 g3
O SHENFISH(EE &) ¢ HEE UHACE JAAMIENAIE Z0 )2 £= g=2LE o I (ME)0 42
202 £ US. NOAEL 2200 ~ 4400 mg/kg bw/day, EXEI| : 2 mL/kg bw (AI&) (OECD TG 410) (ECHA)
O &owrolld : Iz 23
) dteE =24
O 24 =4
- Z3 : LD50 >8000 mg/kg Rat (OECD TG 401) (ECHA)
- A0l : LDb50 >3000 mg/kg Rabbit (NITE), LD50 >2000 mg/kg Rabbit (ECHA)
- £¢ : Dust LCO 4.6 mg/m 4 hr Rat No death Not classified (OECD TG 403) (ECHA)
O I8 2A4 T= U224 E)E UHACE IR RAL/N2H AME 210 22X £ES (0ECD TG 404) (ECHA)
O Ast & &4 = U224 0 ENE HACZ A & &4/XI34 AE 20 28X ZS (0ECD TG 405) (ECHA)
O &8J Moy + [tz g3
O T 224 : JIUIOE a2 IF o4 A" 20 2]5X 23S (0ECD TG 406, GLP) (ECHA)
O g4y
AAOIMEBAY - X g S
NELSEIA 22y 2
IARC : Group 2B
OSHA @ Xt& 88
ACGIH : A3
NTP @ Xt S8
EU CLP : XtZ 8IS
O MAHMIE HOIRH @ Invitro DIMES 0|8 SASHBOIAE Z0 S4 (0ECD TG 471), In vivo HEE 0|28 2%
EQ 12 L& RESH ANE 20 UR2 S84 (ECHA)
O MASH @ IIRAS HACZ THHIUE MASH AlE Z21 MEHEOI MAl =40 2EEX %S (ECHA)
O SEEHMISH(17 &) : U2 U3
O SHENFISH(EE &) : IIRAS UHACZR BI=E2FREN AE 20 XNYXQ H&0| 2&EX 2S (0ECD TG
452) (ECHA)
O &oxold : Utz 8ls
13) 2,2'-[1,2-0lHIQICIOI LHIA(SA)JHIAME S
O 24 =4
- Z3 : LD50 17000 mg/kg Rat (IUCLID)
- &I : LD50 > 5000 mg/kg Rabbit (IUCLID)
- &2 : Xz eSS
O I8 2A4 L= U234 0 2f8l/FX= (1UCLID)
O Ast & &4 T U324 @ 2 & K= (1UCLID)
O &8 U2s iz s
O LT ool : oIH/2 wels (1ucLID)
O gad
Aboiot

HEAY X2 8lS
DEBELSRIAN - I S8
IARC @ Xt& U8
OSHA @ Xtz S
ACGIH : XtZ 8IS
NTP @ tE S
EU CLP @ XtE 28

SNE
0 12

O MANE BOIR4 : in vitro(AE2U): 24 (1UCLID)
O MASH : Rat EHOION 28 (THOMSON)
O SEEXIIISH(18 =5) : XIE 8
O SBEXIIISH(B= =5) : XIE o8
O Z2R4 : NE oS
12. 2Z0 0 ¥

o, MEHSH

2
O 0l : NE o8
O 227 : X2 oS
O X8 : NE 98

2) A (40 2XE)



O o& : X2 g8

O 225 : Xz 83

O =5 Itz g3
3) o3 A S=EEA

O ox : X2 g8

O 225 : Xz g3

O =8 Iz g
4) BN 2E

O o0& : Xz gs

O 225 : X2 g3

O Z& : EC50 > 14 mg/L, NOEC 14 mg/L 72 hr Desmodesmus subspicatus (OECD TG 201, GLP) (ECHA)
5) Ol&t3 ElEts

O 0{& : LC’0 >100 mg/L 96 hr Carassius auratus, Oncorhynchus mykiss (ECHA)

O 22&® : EC50 >100 mg/L 48 hr Daphnia magna, OECD TG 202 (ECHA)

O Z=& : ErLh0 > 100 mg/ £ 72 hr Pseudokirchneriella subcapitata, growth rate, static, (72h-EyL50 >100 mg/L static,

OECD TG 201) (ECHA)

6) 2-Propenoic acid polymer with butyl 2-propenoate, ethenylbenzene and 2-ethylhexyl 2-propenoate
DRz S
=3

A= S

O
=4

=2
=

y
e LTS ]
Bl
=
]

AT

e 2
000 000y 000, OO

MY 2 e
B [T = 1=
R ||
U > H

e ot2e

: LC50 >100 mg/ £ 96 hr Oncorhynchus mykiss (I1UCLID)

: EC50 >1 mg/ ¢ 48 hr Daphnia magna (I1UCLID)

: EC50>100 mg/ ¢ 72 hr Scenedesmus subspicatus (IUCLID; Micromedex)
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10) 2-HIZZ=2 &4 2,2,4-ECt0IHIE-1,3-HHCOO0I22 2LE0AE

O O{& : LC50 30 mg/ £ 96 hr Pimephales promelas (IUCLID)
O 22% 1 EC50 =95 mg/ £ 48 hr Daphnia magna (I1UCLID)
O X2 : EC50 18.4 mg/ 4 72 hr Selenastrum capricornutum (IUCLID)

5 1 LC50 >72860 mg/ £ 96 hr Pimephales promelas, NOEC 15380 mg/L 7 d Pimephales promelas (ECHA)
2+2t= 1 EC50 >100 mg/ £ 48 hr Daphnia magna (OECD TG 202, GLP), NOEC 8590 mg/L 7 d Ceriodaphnia dubia (ECHA)
X% : EC50 6500 ~ 13000 mg/ £ 96 hr Raphidocelis subcapitata (EPA 600/9-78-018) (ECHA)

—_
N

000~

=

01% : LC50 >1000 mg/L, NOEC >1000 mg/L 96 hr Leuciscus idus (ECHA)

22tF 1 LC50 >100 mg/L, NOEL 100 mg/L 48 hr Daphnia magna (OECD TG 202, GLP) (ECHA)

XF 1 EC50 >10000 mg/L, NOEC >=10000 mg/L 72 hr Desmodesmus subspicatus (OECD TG 201, GLP) (ECHA)

13) 2,2'-[1,2-0lEHIQICHOILHIA (ZAl) JHIANE 2

O OI& : LC50 >10000 mg/ £ 96 hr Lepomis macrochirus (ECOTOX)
O 2Z2Z 1 LCh0 46500 mg/ £ 48 hr Daphnia magna (IUCLID)
O X2 : [z g
Lt &84 & 2od
1) 2
O &Z4 : log Kow = —1.38 (HSDB)
O =24 : Xz o
2) E4(HH 2EE)
O &EH 2 *S8
O 2dld @ 12 %S
3) o3 g A SEEA
O &Z4 : (Not applicable)
O 2old @ 12 *S
4) BHM 2 E
O &EH X2 9638
O 2old @ 12 638

5) Ol¢tst ElEtE
O &sd : g
O 2did : g

6) 2-Propenoic acid polymer with butyl 2-propenoate, ethenylbenzene and 2-ethylhexyl 2-propenoate
O &=2d @ Uz o
O =zdd + g &

7) MAg & Jtsd
O &84 Uz a8

=ohd @ iz el8
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10 d Readily biodegradable (ECHA)

openoic acid polymer with butyl 2-propenoate, ethenylbenzene and 2-ethylhexyl 2-propenoate
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5) Ol&tSt ElEts

Iz s

6) 2-Propenoic acid polymer with butyl 2-propenoate, ethenylbenzene and 2-ethylhexyl| 2-propenoate
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6) 2-Propenoic acid polymer with butyl 2-propenoate, ethenylbenzene and 2-ethylhexyl 2-propenoate
7) 4435 © 2@

8) #xXE

9) gulY

10) 2-HIZ2=Z=2 40 2,2,4-EC0I0IE-1,3-HAHCQC0IS2 20l AE
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gt ALEXL 28 = 245 0l 2ol 2 2RIt UL 2Re SEe oA HHY
g 285 Al flgsadacigo Os
DOT & JIEH #EOl 2 Z2& & 25
O SMAl HIAZXIC E] @ Y s
O REA HIAZEXIS E] @ Y s
15. 88 #H&E
b, MAOIMEA 28 AH ¢ "=EBINELIEESE", "R RHSE", "HLHASHULARHAX", "SFHL A
KOQIA", "HAHEH", "SFAHMEDNMEUHLSE"
1) 2
HNESX2E @ olg S
MZESiOt=2E @ ofle S
2elHd=E - e 88
SYPIASIUYEE @ oY 8iS
SALBAUUY=E : e 88
CEIJIEEEEE g 8lS
SIZJI=EEEE « oigels
SgAUHYRHSE : HEAS
SHANHE DM PMMENSESE : dHE8ls
2) g4&(Hp 218
HESXSE : e S
HZEGIOIEE @ ole S
IS E @ g S
SUSISIUMEE 0% 014 2
SALSUUY=SE @ 0% 0l &M
CEIEENSE - 24(HM SZE)TWA : 2 mg/m, TWA @ 3 mg/m (AREZAE)(SEH), TWA : 6 mg/m (ARTIAE)
SIZJI=EEEE - oigels
SgacidRHi=E : HElS
SHANMEB DM PMMENLESE : dHE8ls
3) oM ISEH
HMESXEE @ g s
MZESIOtEE @ oY 8is
ALIHASE @ e S
SJUSBISIUMEE © oY 8IS
SA2BUASE - ol S
CEIIELEEEE - oig 8S
SIZJIEEEEE - oigels
SgaeiaRi=E : HEAS
SHANMBOMPMMENHAESE : HEels
4) & 2E
HMESXEE @ g |UsS
MZESIOIEE @ Y S
2eIHASE @ e §US
SASBISIUMESE - 0% 014 2

&
A2

t

00

EH =
SAZBAULSE - 0% 0la LM

El

Et

2+STWA - 10 mg/m

2
CESIEEEE =
SHVRAYLRHNSE © HLHS
THAHEDN(PINHENSSE : sZats

5) 0143 ElEHs
MESNSE : o o8
HMEGIISE : o o8
ZRAMSE 1% 01y 2
RUSBASHUASE ¢ 1% 0l 20
SAAYATUASE © WY oS
CEIIFLFESE ¢ OIMSEIEHSTHA 10 mg/m
CEESIEEE-EL RS E
SHVAYLRHSE © HLHS
TYAHEDN(PINHENSSE : slZats

6) 2-Propenoic acid polymer with

HNESXEE @ g |AS

S BAD

MZESIIOIEE @ Y S

butyl 2-propenoate, ethenylbenzene and 2-ethylhexyl 2-propenoate
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24 EE e 8ls
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CEIEEIEE g &8s
SIZIIELEEEE LS
SgaUy=H=SE : HEAS
BB DA (PSR ESHASE
7) M43 € o8
HMESXEZE @ oie 8ls
MZSIIOIE2E @ oile 8ls
eI =E @ g e6S
U SZULEE - 0% 0l &
SALSAUUA4=SE 0% 01y &
CEINELEEE C JSETWA @ 2 mg/m
SIBIIELE=E  oHE/lS
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SHRAWLRHER : HLUS

SHOHLDNPMHEHLEE : HLUS
8) REE

HMESNEE : HY oS

MEGIHIEE : Y 918

oINS ¢ WY 8

TUBASWONBE ¢ 0% 0l LI

SLAVLUOASE : 0% 01N LY

CEIFLYBY  HARAHIZIN FEE)WA © 10 ng/m

CEREEEEIE R

SHAWLRHER : HLUS

SHOHEDNPMHEHLER : HLUS
9) FeiHY

HMESNEY : HY 818

MEGIHISE : HY 818

BRGNS © e oS

HUSASHONSE : HY oS

SLAVBVASE WY %S

CEIIELEB WY 93

seIlEaEEd WY oS

SHAWLRHER : HLUS

THOMEDINPIREHASE © e 81
10) 2-HIET2PAD 2,2,4-E2H0IHIE-1,3-HEIQICHO| 22

MESNSH : e 818

MEGHEE : oY oS

BRAWLEE : HY 2B

HUSASHOMSD ¢ WY oAS

SHAVADYA S © HS A

CEIIELEB WY 98

sellEgEEd  HYes

SYUBRGARHE : HYUAS

THAFLDH(PMUEHASE : s
1) 1.2-0lEC0IS

HESNSE : e 818

HEGIISE © e 818

BRAGNSE ¢ 1% 0l Ly

TUSASTUASE ¢ 1% 014 M

SLAVBVGASE : 1% 014 LY

CEIELES ¢ LR S2AB(SI| L 0IAE)STEL © C 100 mg/m
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HESNED : He %S

(ELBIEFI PR

BDRAWAEE : WY oS

TUSASHOMST ¢ HY oS

SLAVAUOLESE AL %S

CEIELEEESE - =S HWA ¢ 3.5 mg/m
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6) 2-Propenoic acid polymer with butyl 2-propenoate, ethenylbenzene and 2-ethylhexyl 2-propenoate
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B 2RE2(AFST) : Y 98
3) ol ZHEH
AAW(RFY BRI 2YSIBLIY)
Heels
22ARH
DIRBRIFB(0SHA 7E) © oY 818
OI=22 W (CERCLA 7E) © Y 8is
012202/ % 2 (EPCRA 302 R ) : oY 28
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Jlet FOMNE

Jt.

se 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.nim.nih.gov/
- EPA; https://pubchem.ncbi.nlm.nih.gov/
- SIDS: https://hpvchemicals.oecd.org/ui/Search.aspx
- SIS SAMPAIALY, 2ESAWSRA(http://ncis.nier.go.kr)
- ECOTOX Database, EPA(http://cfpub.epa.gov/ecotox)
- International Chemical Safety Cards(1CSC)(http://www.nihs.go.jp/ICSC)
- ASESHBACINAE, AYUETNAE (http://hazmat .nema.go.kr)
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