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skin sensitization) #&1
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= Water 7732-18-5 32~42
0l &t3t ElEHS Titanium dioxide 13463-67-7 21~31
orags ISEA acrylate copolymer 25085-02-3 13~23
Etdt 2 S Limestone 1317-65-3 11~21
=2 Mica-group minerals 12001-26-2 1~10
2,2,4-EctO0IHE-1,3-HECIOI2 CHOIOH|2,2,4-Trimethyl-1,3-pentanediolester
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HXE Kieselguhr 61790-53-2 1~10
R R=1] B - 1~10
4. XX RE
Jb. =0 SHUASMH -
LEE =2 U2 29 RS 52= 22 152 014 #HPRAL.
A=, S BI, =2 =243 JIEt 34 LAl SA S0 M 8292 HXE 22 A
=2 2XE2X 0AL
ZEHEHXE XS 2 24 dXE HASIAIR
Lt IS0 =3 W
QEE I=S HHOtD =£& 2LE HS2Y 22 S35 WA
A=, SES JIEt S& LA F220H =20 st MES YOAL.
152 0l&t CHEo HIS2 22 AUWAIL. SA 2AS JES BEOAL
SA(EHA, =2 S)0| LME A2 SA HALZ AR
FZ & EXNOl M2AL
BAE M F2 AUs X0t QYEE IS99 E=2 LGtAL
Ch. ELgs M
LEJCZEH LGHAIL HE2 3710t Y= R2Z 0|S3HAIRL
SECHA %2 Al ABSES AAIGHAIZ.
S22 EYUGHHL EHMS Al ELSE-S HAGHA OHAI2.
moto] AXE 3 OtAILE OHE SEAZIIIE ABotH IBSES A Al SHAIR2.
SEO 2ete Al AAE SE0HAIR
QYE OM=EW MLS HIAGHLD ACIAIIIAIL
SA 2292 XNEE 22 A
ct, GAS W
TEE AIIAL.
OAI0] Sl B2 REE AMIIX 21, 2E Al HelE 9490l otehz =0 H S22 24X 2.
Oror r2 g MACHH, MR MXE g2 A.
SA0l et HES st XXE MRQZ28H &2 A,
HFe 22 ¢ NS S8 | MHe SE0IU 2SS9 M YIS0l et N4 E oHotE.
SA 22 22 AOUAIL
Ot. JIEF QAALSl =9 AtE :
A SHE Al HES SN ZXE FHE A.
=g SIHAl O™ &
Ob, MEsHY SXESHASHA

ASHOFAI, DA ASEOEM, LEHRQI L O

ISHAI2.
A%t= HIGHAIR.
22U E A= LGHAIL.

k>
ton
rir
=

E= SN
g3 S =& A 2 800M 0l &

E ol EEHZ FAISIAIZ.
o= A

el Ag A
HEs 2SS M =0 Ok A8 2 R
Lt. SISIE222H W)= S8 |oid
O g=2oids
OlMSHEN A, RS EIASIEES/EASIEE/83ES2
Ha Al 220 L= HA0 2o A=H0I12 M |RS8 AL LME
O =t & =& 28
= =&2 M A0l UAS.
+8(+24 M) HEQ =2 MESZ Qs 5t L =Y 9/80] 23
Sols 330 sHM 238 = UAS
IStEOILE O Old0IN ZH2d E8t=2S €482 = US

i Batg

1

0
0o

Ch. 3IH&Y Al " 257 & HFEX
O zgeg 2574
g=0tA3 = SIS80, €E5, L4282, 2L, L2 s
O ogxx
HE JtsE ASAME MESHH SIHE JYSHAIL
SHHAI 218 80l & £ AT 2IIE SMAFA2Z FH 0ISAIIAL.
S dak = o4g A4S &=5t01 EIIE H2AAIIAL.
SHH &g QIRel &0l 3t 12222 22 SHGHAIL.
2H el 2 22 21 ?I8 NHe £YS SXGAL
AN 2el2, 3 AR} Foist STFE LAFAL
2 st 3R RALSHIE S26tH, HAX ES IR SAHUAM EBIEE UWHH SFAIL
22 THl = Ha 4429 SYS LotAL
30t S0 EMAS BR0= E26HA AL
6. SFEMDA UL
Jb. AME 2535t fofl 28 XA % 257




=

Ct.

30
|

O O
K]
010
ot
HL
fol
4

kM
>

PIEGH 22 Z2R SEE XNHote EXE HE A
g =)|2E =0/)| ol 22 w2 2A
2ItAg 2=0tA3 JIEt HAES BES57/259/8s&¥As8 &6t XN A
Ie8=ss g A
Bdg E5ot)| ol ZRs =XIAE
O ool
A 5101 SI1Q LMs 2AAIAL
Htetg SXI1 AESE otD HXUE mlg A
O EY:
SEE 22 U2 229012 HtgolU A28 Jtsst 4 T= RAFHLIE 22 28 UE BIIA2.
E+HE AE8IH Hgst 10 +=HoAIL
O =5
E+HNE AESIH Hgst 10 =HoHAIL.
=& 222 JIH ZHIE MSB6H0 =AHTAI2.

st = M gd

L £= OE HIIIHE S2E METIH ExADIAR2.

TEE 22 MES IHA HEgE 10 SIAL
O 0E & Al :
24l 2 28 21 A NIES HeldtH =242 SXGHAIL.
[Z2 014 HHE Al SLER, NLUXSH HE HWES SKGHAIL.
A2 2 NIy
ot HEFE2E -
FESUHHACIES AU Ot HNE. s & A
&I A HRNE st B s &AM A
=3 2ds zarsg = UCE EI)IS=S 2HE A
FHEAl 2401 & SIIEX S22 0188 A
Fe = EXol M2AL
sgsA22 Y EFS Lot
2= o™ F2AE 410 Olahst)l &0le HS6HA DAL
It = BRI SIIE SYGHA DAL
g, 22, 3g L= et Z32Y 85 TotAL
MNUE Yoz QHE 958 BHESHA AL
MS0l S0HUA= &€, FX S g SZ2E W SN 22 Al HALS0 2oh st A0l UALE2 HOLSFX OtAILD S0l
g2 £330l A= =294 EII0 SO0t HIIGHYAIL.
Lb. otmsh & U (Hloior & A4S ZEs)
=52 2 % 282 40t A22=2 FJ|= 280 LHHA &8I0 E2 SUHUA 228 A
22 22 Als AAZdEs Wg A
22 HF 25 : 535C
Zatetnl, At BEE TIGHAI2.
ZclE A0 Met Oty 22 HE2E2 ME, 2229, D=2H =2
22 Hd 25 1 515 T
22 MY 25 1 1525 T
22 MY 25 1 2535 T
NEsotl AXoHH S0l & e F40 MEGHAIR
FE RE FIH2Z HFOAL
S g ¥ AE0 2Aot0 MESHAIL
il 1012 22oHAIL
FEIIE SXot) ¥ 2HUs 226 OtAIL
LHEII0l &0t =HGtAIL

2)

3)

4)

5)

sstEde L2 JIE, 288 EJIE S
o

=

O =UnE : UH=88

O ACGIHAE : Xtg 88

O 42ty =201 @ Ng 88

Ol &3 ElEts

O FUHRE @ =88

O ACGIH7& : TWA 0.2 mg/m3 (Nanoscale particles), 2.5 mg/m3 (Finescale particles)
O MBS L&8JI& : AUz 88

oraga SZEA

O FIUHRE @ =88

O ACGIHAE @ Xz 8

O dsstd L&8JI&E + Ng 88
Bt 25

O =URE : =88

O ACGIHAE © Xtg 88

O ¥2std L&8II&E + Ng 83

[=}
o



0l
&8
A

Xt
© TWA 0.1 mg/m3 Respirable aerosol

O 2UnE

O ACGIHAE

0
&8

n

KH
K
H

&M
iior

6) 2,2,4-Ect0I0IE-1,3-HEC0I2 CHOIOLO]

00
&8
4

Xt

O 2UnE

00

n

Xt

O ACGIHAE

00

&M
iior

00

=8t

7) REXE
O 2UnE

00

n

Xt

0l0
&8

i

K
K

A

O ACGIHAE

&M
iior

oll

ol

8) &

0l0
o8

i

KH
K

A

O ACGIHAE

&M
iior

AIZIAIL

N

n0

b

H

.20

Al
Rr
o
A0
o)

Rr

Lt

b

ol

td &91<

00 0lp
&5 &%

o
10
£

Ju
=y

of
iy

0o
0D
of

o

=

00

3
i

MO
]
ol

I

&2
4GHALE 22 X2| 0]

2
=
sl

',
oF

5t
o

W

00 &I
0D or
1ol [0

Ly
o

L]
(]

Kl
=

AL ol 21

o0

0l

=
=

SO =L

ArE gl

sS= 34 sERH =AU sZHA
~
&

H
0D B0
o B

J

H

1of
H
H

O

=
o

0
1of

ol

7
[0S

Ol 2FOIAIQED I (Al =) HI

<
R0
0K
=

™
K0
1
=

R0 i

J

o

Hr

HoF Ol &=

ol
I

2
=1

Rr

|.

S
&
~
=

A ™

o B ol

AE SOl 2
pN|
=2

/IR = Al T2 Z0H0F Haz2=2 D2/PVCHIS

1of
H
A=
O

pS)
By

FAI2.

ol
el
ol

oD
Rr

Rr
[l

J
=

Hr
RD
ol
Rr
RD
Rr

S
Rl
O &<
050 ol
s 00

O & B3

oItk & Xl

o=
TT=

=
ol
Tr
W
1o
KM
o
Hr

10f
iy

00
"M
O

X0
Jo
|}|
K
H

J
&
Hr
RD
oJ
Rr
KD
Rr
=
R
Ofy
30 N
S ol

S

A

Lt

0o
8
n

At

M AR

Ct.

0o
&3

00

=
o

I3
113

I, JIH) Xt

(D

d

X0

=l

ol

At

0
c
~
o)
<0
ol
oF
30

ol
A
J

o

H. X



O.

2ol 2=(C) + 42

0o

--PAL= RPN =S =]

Jt.

Lt.

Ct.

ct.

pe
0
B

I'

ES o gd, 54, &
g, A3, 22, JIE 3 &3

]

=]

3) ol3gd 2S

g

0000,

or
0z
]
i
o
H
]
o
H
2
3
ro
)
i

N
L]
O
o
(1]
1}
=
j=]
0x
0 foi g

o, T 10 T

M E e foh g
0z

|
o 0k OX

e e ooz &

e 09 1 oo ror 4z O
2 o

e s

0 H

By

=
3 00 ©

BN
OSHA :

U
080 > [
0o 00

3
()
@D
B
> b=
il
oo &
olo

fu g

b

Wz
0x
Z m
o

N m
S

4

: LD50 >5000 mg/kg Mouse (OECD TG 420) (OECD SIDS)

BN 8=

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

AN = U240 E)E 0188 NRRAL/USEAEZN, NS4S LIEUWR &
ECD SIDS)

O AstE &4 T= U324 ENE O

(OECD TG 405, GLP) (OECD SIDS
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O 287 oM : OIRAS 0128 AE 2D 58| YUNES ©X 2S. (ECH)
O W% Doy : JUTIIE 0128 IPNLISAHZD IRHISS LOIIX &S, (0ECD TG 403) (0ECD SI0S)
O wers
NYNHLAY : NE %S
DBESLDA ;B 2

IARC : Group 2B
OSHA : Xt& el8
ACGIH : A3

NTP @ Xt& A8
EU CLP : Xtz 23

O MAINIZ HOIRA @ AlEZ Ul DIMES 0188 SAHSHHOIAIE0ECD T6 471, ZRFMHE SIS HBHO0IAIE (0ECD TG
476), ST OI&HAIZ(0ECD TG 473) 20 A E R R 2 G0l S4, &M W SAMOIMAIE, AMAIEZ L S4 (0ECD

SIDS)

O dalsd @ HEES 0188 AL SHANSZ 0, LS, SN S S0l 2R 2. NOAEL= 1000 mg/kg

STEH = = CE 0S8 SHZASHEANSEZ Y, ALSD S Hatet SAA SIS 0| 2
/Xl 245 (0ECD TG 425) (OECD SIDS)
O SZEFNIIISH(EE 5) : HEES 0/26 ZPUESSHAIFZ Y, AL HOUE &0l 2K LS. NOAEL=
24,000 mg/kg bw/day (OECD TG 407) (OECD SIDS)
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O 287 #2d : Nz s
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O gg4d
AHHIMEAY - N g BlS
NEBLSRIAM - Xg A8
IARC : Xt=E 88

OSHA : Itz 8l8
ACGIH @ Xt= S
NTP @ tE S

EU CLP : XtE giS
O MAME HOlYY © X2 eUsS
O MASEH @ T2 9638
O SHENMMISH(1E L&) © U2 A*AS
O SHEIFYIISH(E=E =8) @ Xz s
O EoRdid @ Iz A8
Etat 2E
O 34 =4

- &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 BAM = U224 E)EZE 028 A8 IR 24 24S. =8H0), £Z(0) (0ECD TG 404, GLP) (ECHA)
O Agt & &4 T= U234 0 ENES 0188 A8Z) = N=24S WX $S. ZY2E(0), EMM(0), Z294(0.67), 29
(0) (OECD TG 405, GLP) (ECHA)

O 287 #2UH : Nz els
O I8 naly : DIRAS 0I28 A8 Z0 T2 HAUSS 9X £S (0ECD TG 429, GLP) (ECHA)
O gad

AHOIMEB Y X2 9SS

DE2LERDA @ 2 22

IARC : Xt& 88

OSHA : Xtz els

NTP @ XtZ &L

EU CLP : Xt& &S
O MAIME BOI24 : 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 BRANEZL 0P 2 2ZNAME SHSHO=Z KFolsh Y& A& X £S. NOEL 1000
mg/kg bw/day (OECD TG 422, GLP) (ECHA)

O SZFEd¥zEII=s4(18 w8) + Uz 88

=
O SFEHIIISH(E=E 5) : HCEE 0|28 ZRUESHAE 2N RAS S45H 8 2L X S, NOAEL 1,000
mg/kg bw/L (A X FOHE) / HESE HACZ SYU=SHAEZ D (0ust) 8F 24, S4 AH 24, H S 30t2 S8
ZHECALSL HNsEOEMAN LS Z2UZ SHEA 20| Qs ALZ 2F, Al S4 [LGHK %S (0ECD TG 413,

GLP) (ECHA)

O goRdid @ 2 A2
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O IR 2AN L= U324 0 U2 2US
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O 387 H2UH : Nz 8ls
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NTP @ Xt2 A8

EU CLP @ Xtz S8
O MAMIZ HOI2Y @ e %S
O MASH @ X2 88
O SHEAFISH(18 &F) : 01220 22 FAIE S AEZ0 20N =4 501 2FE, 229 reticulinosis
S [USIH STUNA 2+ SIE, J|AX HIZEZO HXYXC S 0IS0l AAS(HSDB)
O SHENFISH(Es &5) © Uz oS
O gelrdid : Nz 88
2,2,4-Ec2i0IHE-1,3-HEC0l2 COIOI0I AR E &HY
O 24 =4

- &3 : LD50 > 3200 mg/kg Rat (SIDS)

- A0 : LDb50 > 20000 mg/kg Guinea pig (SIDS)

- EY : LC50 Rat >6.49 mg/L 4hr (5.3 mg/L 6hr) (HSDB)
O IR 2AY = U234 ¢ 28 X=3(guinea pig) (I1UCLID)
O dlgt & 24 = XN24 @ HIX24(rabbit) (IUCLID)
O &8I H2y : Nz s
O I8 noy @ Uz s
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In vitro - Salmonella typhimurium/TA98, TA100, TA1535, TA1537 (2HSHEBIOIAIE; Ames test)
HAFEA A RS2 A2210| Negative(S4), CHL Cells/EAHH0IAFAIE (0ECD TG 473): CHAFZEAH

MAZI| 021D £90] HUYES 2

(0, 30, 150, 750 mg/kg for 44D(M) and 14D(F)) (OECD TG422,
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LC50 >100 mg/L 96 hr Carassius auratus, Oncorhynchus mykiss (ECHA)
: EC50 >100 mg/L 48 hr Daphnia magna, OECD TG 202 (ECHA)

OECD TG 201) (ECHA)

3) o3y ZEEH
O &z : Xz s
O ZA47  Ug 83

: ErL50 > 100 mg/ ¢ 72 hr Pseudokirchneriella subcapitata, growth rate, static, (72h-EyL50 >100 mg/L static,
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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
SISSHMBAIAL, SYSFWUSHR (http://ncis.nier.go.kr)

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

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