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0l &t ElEHS Titanium dioxide 13463-67-7 8~18
pesRes sl R=1l B - 1~10
P-GIIE Z 2 EHaklt 2,2,4-E210I I €-1,3- |Propanoic acid, 2-methyl-, monoester g _
HIEIOICH0I2 O B0l AF ith 2.2,4-tr imethyl-1.5- 25265-77-4 =10
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- 20 : LD50 = 15200mg/kg (16 mL/kg) rabbit (SIDS)
- Z¢l : LC50 > 4.4375 mg/ 4 Rat (SIDS)
O I8 2AY = X34 : Not irritating : 48A12F ZtEAl 2 &= : 0.3 Not irritating : S8t =1 24hrd 32
0.7, 48hr 2= 0.3 (IUCLID, SIDS)
O &8t & &4 C= K24 : Slight irritation : 48AI2 OIS0 X201 @5 At2tE (SI0S)
O 887 Moy @ X2 gis
O o2 oA @ eld gis (SIS)
O gas

228 - U=z
LSR1OA A=
IARC : Xt2 818
OSHA : Xt2 8is
ACGIH : X2 2iS
NTP @ Xt2 818

SN
00 12
L

EU CLP : XtE giS
O MAMIE HOI2AH @ 2HSAHBHOIAIE :S4 TA98, 100, 1535, 1537, 1538, 0.01 - 3 ug/plate (SIDS)
O MAISA : NOEL=1000 mg/kg, NOEL = 1000 mg/kg(developmental toxicity) (SIDS)
O SHENZISH(1E L&) : U2 *AS8
O SHENMIIISH(ES &) : Rat 41~512 B AUS2SUS FUCIE0 20ILt AIESE St 2lsr2dd 4 UACH
MNSEHE, HMSLL. ASANUHPHSIH L hyaline droplet JF S0IZX AHO2 HQ 2t SANW FHO| 2HAZ2 H]
CH, NOAEL=1,000mg/Kg (SIDS)
O EoRdid @ Iz A8

1,2-0llEICICtOl =
O 24 =4

- 37 : LD50 300~2000mg/kg (ECHA)

- &Il : Lb50 >3500 mg/kg Mouse (ECHA)

- &g : Xz gs
O oY 2AM T 24 =46 figel 2229 =4 82 LSS N30tk LUS (Clark et al., 1979). JI W
FAZ JIUIO= 24 I8 =28 4ot 20E. L (Redness) 72 (ACGIH, 1CSC, BASF-internal standards, ECHA)
O Algt & &4 F= U324 @ 2 mg/m3 (4.7 ppm)OlA 90 S0t o L& Al ENUAN S22 & U230 2EIASH, 8
2 LE S 15012 F = 2 0l2I0A Heist AHoz 2t0F A0 UM SIR0D BNE. w5 Al & S5 L 28 Y
(ACGIH, 1CSC)
O 887 oy : U2 s
O I8 22y : JIUTIOE AL TIRW0IA AIE 21, 100% 221s A4S D2 XI4=: 0, 0ECD TG 406, GLPAME 2Dt
20l 1E2 TR NeA AE Z, 0I2As SE0| UEIGCOH O8 &=, €4 82|, S5 F5S, 280l LM5 212
2t NS EQSARZ Y S 0188 IIRNOIM AIE 21, DoIM A4S (ECHA)
O ety

AHOIMEB Y X2 °S

DE2LERDA @ 12 2428

IARC : Xt& 83

OSHA : Xt& els

ACGIH : A4

NTP @ XI2 8l

EU CLP : Xt& S
O MAINZ HOIRA @ A2 Wl DIM2S 0|28 ASAHBHO0| AIZO0ECD TG 471, GLP, ZRE HILAMEE 0|28 RAX =
o0l IS, ZRF HYNES 0|2 SMAY OIAAIE Z0, HAIFZSEH S22 2H S0 SHMM W X8 #HE=E 0
25 RHAIAMAE 20, S4 (ECHA)
O MAISH @ oga 2230 Qs Mal 20 2T i S0 S48 AR0A A J|20l st dHEo SHe 2&
SR AAS. FO 3 MU HPUAM HMSHI L ALY SO0l 2EIX LUASOH, MASH0| 2EIX LS. NOAEL > 1,000
mg/kg bw/day (ECHA) FE UACE 224 ASEHNAM AIY SO 2YE0| 22X 22, 212 2HY 2 =T =240
N Ox==2 B0 =) 2200 220& (NOAEL = 1,000 mg/kg bw/day(maternal toxicity(EHOISAM) =S =&2(2500 mg /
m3)0lAl i A0l SSE AT (Ae) L JZI|E LME SIIF 2050, 1000 mg/m3UAE WSS 22 SHE0| 20
2. Es D= SE220AM B
O SHEEARFISH(1E L&) ' & Al SFT4ZH & AT 82 =2+ US =25 AJIH U=20 GE 225, 5,
s, QU2 U SE AX SLUE £ AU2H, OIFXNZ0 OE HANSH PE QY 55 s5 =& Al 24 AH, BHA
Al MA 2E (EotX %3) L 5 ok ZHO 30| EME £ UAS x HEFI| @ SFTAIA, AE, HAKKS %2
F: PR2 Mst &5 AN JIEE 26l =5, 22I(SEINAHXZ)
O SEENAIISH(PE LE)  0IRAE 088 902 BRE=SSHAIENTP, GLP 23 12500 L& 50000 ppn= &2 R
Ot MBS 2L, ROt MIsHN gt AAMSSIN OIX, HWSHN 0IXto| P& AT AUS. ANESZN 23E =
e AHNA 2 A SAQ ZHAZUAM Hyaline B0l ZHETACH AFYHS HAZ BE, HNZE ZZ, A2 ALA
HLO| THMSA SO AE ZXBig2taE . NOAEL =12500 ppm EXFI| @ AIE, 2t (ECHA)
O &olwrolld : Uz a3
e g4
O 24 =4

- @3 @ LD50 = 15400 mg/kg Rat (NITE(2006)), LD50 >8000 mg/kg Rat(ECHA)

- Z1 : LD50 > 3000 mg/kg rabbit (NITE), LD50 >8000 mg/kg Rabbit(ECHA)

=0l

- £¢ : DUST LC50 > 4.6 mg/m 4 hr Rat, No death (ECHA)
O LR A4 = U324 ENE 0|88 LIRRAH/N2H AEZD U280l LMHX LS (0ECD Guideline 404)
)

O 48t = &4 = U234 @ ENES 0128 Het=4/N34 A2 2018 M240l LM6HX 2 S(0ECD Guideline

O &87 neld : U=z s
O me 224 @ JLITIIOE 0l8s HSUAL ASZD OII2UH0| LM5HA &S (0ECD Guideline 406, GLP)(ECHA)
O g4

MHHMEAY ¢ IE 8lS

NEBLSTOAN - 284 2

IARC : Group 2B
OSHA @ t& A8
ACGIH : A3

NTP @ Xt& A8
EU CLP : XtE &

0o



O MAMIE BHOIRY @ AE2 Ul ZREE 0/=s X0 M2 w AEZ0 HAIZEAH |29 a2g0 84
(OECD Guideline 479) AlE2 L ERFE 0|88 REX SAB0| /\|%‘£L|’ CHAMEE S S22 Ab2t8l0l S4 (0ECD
Guideline 476) AIE2 Wl DIMEE 0|88 SHSAHHO0I A2 HWAIZEAHI K24 A2e101 S4(0ECD Guideline 471,
GLP) MMl LH =L2IE 0|Est et 24 XIAIAE 20 S4(0ECD Guideline 477)(ECHA)
O MASH @ HEE 0|8s 2IIEE/2HSH/LESH ANEZ20 MASH0| LA 2LS(0ECD Guideline 414)(ECHA)
O SEEXRIISH(18 &) : Uz g3
O SEEXNAIISH (S LE) © RatsS 0/Ss 2= SUL-E AMEZ2, HE 400 ot8 FF, 4R35 S HOUHAM St
YE0| AZZAS. CIMO0 YUS FS0| HECX ALUOL MESSS 0|86 2UE EUZ M A20 RAHE 22
2 Jts40l »AS. (NITE)
O &olwold : Uz el2
12. &30 0IXl=e g8
b, MEISH
1) 2
O o0& : Xz 48
O 225 : X2 g8
O X8 : U2 oS
2) BN 2B
O 0% : Uz g8
O 225 Xz g8
O =8 : 1tz g8
3) 2-Propenoic acid polymer with butyl 2-propenoate, ethenylbenzene and 2-ethylhexyl 2-propenoate
O 0% : Uz 948
O 225 . X2 g8
O =8 g A8
4) Ol&tst ElEts
O O{& : LC50 >100 mg/L 96 hr Carassius auratus, Oncorhynchus mykiss (ECHA)
O 2Z2& : EC50 >100 mg/L 48 hr Daphnia magna, OECD TG 202 (ECHA)
O X8 : ErL50 > 100 mg/ ¢ 72 hr Pseudokirchneriella subcapitata, growth rate, static, (72h-EyL50 >100 mg/L static,
0ECD TG 201) (ECHA)
5) 9HY
O 0% : Uz 948
O 22z Xz 9=
O X8 X2 948
6) 2-HIZ =2 oAt 2,2, 4-E2I0IHIE-1,3-HEHQCOI22 2-0HAH
O 0{& : LC50 30 mg/ ¢ 96 hr P|mepha|es promelas (1UCLID)
O Z2% 1 EC50 =95 mg/ £ 48 hr Daphnia magna (I1UCLID)
O X2 : EC50 18.4 mg/ 4 72 hr Selenastrum capricornutum (IUCLID)
7) 1,2-0lEleICiol2
O O{& : LC50 72860 mg/ ¢ 96 hr Pimephales promelas (ECHA)
O 2% : LC50 >100 mg/ ¢ 48 hr Daphnia magna(OECD Guideline 202, GLP) (ECHA)
O X2 : EC50 6500 ~ 13000 mg/ £ 96 hr Other (Pseudokirchnerella subcapitata, EPA 600/9-78-018) (ECHA)
8) I =
01% : LC50 >1000 mg/ £ 96 hr Other(Tribolodon hakonensis)(NITE)
22tF 1 EC50 > 5600 mg/ £ 24 hr Daphnia magna(OECD Guideline 202, GLP) (NITE)
X% : ErC50 >10000 mg/ £ 72 hr Desmodesmus subspicatus (OECD Guideline 201, GLP)(EHCA)
Lt &84 2 24
1)
SFA : log Kow = -1.38 (HSDB)
2olld - X2 eS8
2) BM 2E
NFH B 88
24 - X2 oS

2 z ot e
@ O0o OOm OO0p OO0y, 000

~
-

@
-

—-Propenoic acid polymer with butyl 2-propenoate,
A24 U2 QS
2old - U2 S
&3t ElEls
T2E N2 8US
Zold - U2 8ls
2 H 2
O &Fd : g 8s
O =2did : Uz 8ls
-HIEZ2 840 2,2,4-ECH0IHIE-
O &=4d : log Kow = 3.47
O =2did : Uz 8ls
1,2-0ilEIICOl =
O ™J4E : log Kow -1.36 (EPA, ECHA)
O =ai« : BOD 0.78 COD 1.19 BOD/COD 0.66 (IUCLID)
o2 =%
O &=d : Uz 8ls

ethenylbenzene and 2-ethylhexyl 2-propenoate

1,3-HIHQC0IS29 2L0AH



O Zolld : Xz Sl3
O, 254
1) 2
O s54 : Xz 838
O MzZdd @ = US
2) BN 2E
O s54d : Itz els
O MzZod @ Xz A8
3) 2-Propenoic acid polymer with butyl 2-propenoate, ethenylbenzene and 2-ethylhexyl 2-propenoate
O s54 : Xz 83
O MzZdd @ = A8
4) Ol&t3 ElEts
O =54 : Itz els
O M2dld @ Xz 3
5) dAHY
O s54 : Xz 83
O MZE @ Xz A8
6) 2-HIZ T2 oAty 2,2, 4-E2I0IHIE-1,3-HEHEQCIOI22 2L-0HAH
O =54 : Xz els
O M=2oild : 70 (%) 34 day (SIDS)
7) 1,2-0lEICICIOI S
O ==4 : BCF 200 (lUCLID)
O M=Zolild : Biodegradability = 89 (%) 20 day (IUCLID)
8) JI2 s
O =54 : Xz els
O M=o : Xz els
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Uz elg
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Az elg
3) 2-Propenoic acid polymer with butyl 2-propenoate, ethenylbenzene and 2-ethylhexyl 2-propenoate
Uz elg
4) Ol&t3 ElEtE
Uz elg
5) ¥HY
Uz elg
6) 2-HIE2 =2 oA 2,2, 4-E20IHIE-1,3-HE o822 2:0AH
Uz elg
7) 1,2-0lEleciol2
Koc 1 (estimate) (ECHA)
8) Jt= =
Uz elg
Ot. JIEH ot F&
1) 2
Uz elg
2) BN 2AS
Uz elg
3) 2-Propenoic acid polymer with butyl 2-propenoate, ethenylbenzene and 2-ethylhexyl 2-propenoate
Uz elg
4) Ol&t3 ElEtE
Uz els
5) ¥HY
Uz els
6) 2-HIE2Z=2 oAt 2,2, 4-E2I0IHIE-1,3-HEHE Q022 2-0AH
Az Az
7) 1,2-0lEIQICiOl =

Fish, Pimephales promelas : NOEC7d =15380 mg/L, EPA 600/4-89/001.USEPA Crustacean, Daphnia magna : NOEC7d 24000
mg/L, OECD Guideline 202, GLP

8) 3t
Algae: Desmodesmus subspicatus NOEC > 10000 mg/L 72hr, (OECD Guideline 201, GLP) (ECHA)
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3) 2-Propenoic acld polymer with
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ZZIHAIZSE : 3ie 9=
RUHASAULEE : oY oS
SHAVTIHABE © WY %S
CEIELBEE ;WY 88
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4) 0143 ElEts
MESNSE : Y o8
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5) geiHY
MESNSE : Y o8
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SAALAVHYEE : oY oS
CEIELBEE WY 8
CEPEEE N e
SHUAYLRHSE : HLAS
THAHR DM (P HSHASE
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8) Jt= s
HESNST : 2 o8
HESIIST : o2 oS
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RUSASHUASE © Y oIS
SAAVATUASE : WY %S
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3) 2-Propenoic acid polymer with butyl 2-propenoate, ethenylbenzene and 2-ethylhexy!| 2-propenoate
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3) 2-Propenoic acid polymer with butyl 2-propenoate, ethenylbenzene and 2-ethylhexyl| 2-propenoate
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6) 2-HIE2 =2 oA 2,2,4-ECt0IHIE-1,3-HEoCtol22 2L0AH
H4Z HB3HERI(HI+24)

1,2-0lElIQICtOl=

M4 MIEKRR(=24)

7

-~

8) 3tz =
=

e

o

HolS2elHol 28t M -

=
JIEF 2W & 2A=2"o 28t 7A
1) 2
FH(TRY R 2E2H 2L
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22 7H :
0|=224C|HE2(0SHA #E) : g els
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DI=22/Z 2 (EPCRA 302 7&) & Y gig
DI222IZ 2 (EPCRA 304 ) @ Y oS
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DI2AIFE(ASESHASE) @ HY 22
fl=2clZ B2 (2ECSATAMEE) : g oS
EU S22 (HFERA) © Y A2
EU ERX2(AE237) @ Y es
EU ERXFL2(E237) @ Y s
2) BN 2E
[H(TRY I QESEZRY)
Hetelis
=AM
D222/ HB(0SHA #E) @ Y oS
D222 M2 (CERCLA #H) @ g S
D222/ H 2 (EPCRA 302 #A) & Y gis
DI222IH 2 (EPCRA 304 ) @ diY Qs
DI=222/H 2 (EPCRA 313 #A) & Y gis
DI2AFE (RH22UYHASE) @ HY 22
DI2AURIFE(ASSSHASE) @ HY 22
DI2AUFE(2ERISATVANEE) @ Y s
EU S22 (HFERA) @ HY A
EU ERX2(AE23R) @ Y oS
EU ERXF2(gd237) @ 1Y s

3) 2-Propenoic acid polymer with butyl 2-propenoate, ethenylbenzene and 2-ethylhexyl
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D2AFE (RH2L48A2E) @ HY 22
DI2ARFE(AEESHASE) @ HY 22
D2 B(2ESY/AHER) : Y gl
EU ERFL(HFERAD) « Y s
EU ERFL(JE2R) : WY e
EU ERFL(AM2T) @ HY 28
4) 0I5 ElEts
2AW(TRY R ST 22Y)
e
27
DI222/HE(0SHA 7#E) @ e S
D222/ M2 (CERCLA 7&) @ g o=
D222 M2 (EPCRA 302 #&) : Y glg
DI222| M2 (EPCRA 304 A&) : Y glg
DI222| M2 (EPCRA 313 7&) : Y glg
D22ARFE (RH2LEA2E) @ HY e
DI2ARIFEB(AEESSHASE) : HY e
D222 B(2ERSYTMSE) : WY gl
EU ERX2(HFE2RZY) : Y 28
EU ERFL(E2R) @ WY e
U 2s32(de?)  dg 88
5) YHY
IU(ERY RI| 2H2H )
e o
=AM
DI2221F2(0SHA #E) : WY S
D222 F 2 (CERCLA #H) : g eis
DI=22IH 2 (EPCRA 302 #H) @ Y gis
D222 Z 2 (EPCRA 304 &) : Y oS
DI222I1Z 2 (EPCRA 313 RE) : Y oS
DI2ACIFE(FHSLEASE) @ WY 28
D22 E(ASESHASE) : HY 28
DI=22RBE(RERIZBYFNEE) « HY gl
Bl ERIB(HEEFZY) @ g els
EU 282 (AE2R) @ Y es
EU ESX2(E237) @ Y 28
6) 2-HIE =2 E AL} 2,2,4-E210IHE-1,3-HIH
ZU(ERYE RI| 2HsFY)
Hetels
=2AH
D222 ZB(0SHA #E) : Y oS
D222/ 82 (CERCLA 7E) - Y gis
DI=22/H 2 (EPCRA 302 #H) @ Y gig
DI=222IZ 2 (EPCRA 304 ) : Y oS
DI=222I 2 (EPCRA 313 &) : Y oS
DI2AIFE(FHSGEASE) @ HY 28
DIRAIFE(ASESHASE) @ HY 22
fl=2ClY B (2ECSATALAEE) « g oS
EU S22 (HFERA) © Y A2
EU ERX2(AE27) @ Y es
EU ERX2(0E237) @ Y 28
7) 1,2-0lEleiCiol =
FH(TRE ]I QESEELY)
sHetelis
=AM
D222/ HB(0SHA #E) @ Y oS
DI=2 221 F 2 (CERCLA 7&) 1 2267.995 kg 5000
D222/ H 2 (EPCRA 302 7&) @ Y gis
DI222I F 2 (EPCRA 304 &) @ Y oS
0|=222I Z 2 (EPCRA 313 #E) @ L=
D222 (HSSEASE) © HY 23
DI2AUIFE(ASSSHLSE) @ HY 22
DI2AUFE(2EISATVANEE) @ Y s
EU S22 (HFERA) © HY A
EU ERX2(AE27) @ Y S
EU ERXL(d237) @ Y s
8) Ji2 =
2N (XFY B ST 22Y)
Heels
=2ARH
D222/ M2 (0SHA #E) @ Y gig
D222 M2 (CERCLA #H) @ Y 22
DI222I M2 (EPCRA 302 &) @ diY glg
DI222| M2 (EPCRA 304 &) @ dHY gig
D222/ H 2 (EPCRA 313 #A) @ Y gis
D222 (RH2LEHASE) : HY 1S
DI2YURFE(AESSHASE) @ HY 22
|Z2AHE (2ERIZAFNEE) : HY 22
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Bl 222 (HHE2FZN) : g elsS
Bl 2ERYE(FE2F) @ g elsS
EU 2ERYE(AMER) @ g elsS
16. JIEH & OAE
b, X229 =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'//hpvchemica\s oecd.org/ui/Search.aspx
- SISISANMBAIALY, 2SAWSRA (http://ncis.nier.go.kr)
- ECOTOX Database, EPA(http-//cfpubAepaAgov/ecotox)
~ International Chemical Safety Cards(ICSC)(http://www.nihs.go.jp/ICSC)
- AESHBACIAAE | AYUBTHAE (http://hazmat .nema.go . kr)
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