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b MBY  wAIH 48 HAS S8 Y2 (HC-2012A)
O 8c2R : 4 HoE
U. MES 3D B89 A8 Kg
O N8BT : 44 BY PLEE
O AFB&Q HIEH : A B2 AS M
Ch HEA/ZSI/SSUR B2
O SIAY © (F)=2HAE
O F4 1 ZIIE AYAl Qo7 w2 351
O HENMZ ¥ 230K : 031-467-6114 AFI|21g L&

EX HMEA)| SHSE(Y=-=)(specific target organ toxicity repeated exposure) &2
=4S4 (acute toxicity) d7 &5 (ATEMIX :2848.376<= 5000)
SH =4 (acute toxicity) ZI FE5 (ATEMIX :3168.444<= 5000)
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P314 2SS LI 2sHQl XX|/XHE PSR,
P312 EHES LIIHE Z2I|2 (AN HES SOAL.
- H&
Uz s
- HI

s NPALIH oo s ore s
pecReslaTIel] e gs e s 2 gl
= = gs n=eis =8
EHAE 2 & TWA : 10 mg/m N=elS seis
0l &t3} ElEtS TWA : 10 mg/m INI=2E78 = sels
TXE TWA : 10 mg/m INI=2E78 =] sels
&HANSE Ol E TWA © 5 mg/m INI=3578 = sels
- T2 A D 2,2, 4-E210IHIE-1,3-HEHCITI0IZ22 2L-0AH s els INI=2578 = A=zeld
CIOIOE el 22012 2=RE OHZ TWA : 10 ppm A=els sels
She g WA =85 ma/ | pogs LT
m
3. PE4HE9 A L SRS

ststE2dd 22H(01Y) CASH S SR (%)
pecReslu el B - 32~42
= Water 7732-18-5 29~39
Etdt 2E Limestone 1317-65-3 19~29
0l &t ElEHS Titanium dioxide 13463-67-7 1~10
HAE Kieselguhr 61790-53-2 1~10
A4S O & Diiron trioxide 1309-37-1 1~10
-0l & T 2 EHA ,4-E2tOIHIE-1,3- |Propanoic acid, 2-methyl-, monoester
BIE|QICH0I S 9 ith 2.2,4-tr imethyl-1,5- 25065-77-4 =10
Colgdl = Diethylene glycol monobuty!l ether 112-34-5 1~10
ot S Carbon black 1333-86-4 0.1~4
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FSA 2AWD L BRI SS 018 A
33 & BH5 WoNQ
EB3NSTY FES DIEtAIR
D= otF X2 9D 0I5l Mols FHIEHK OAIQ
|2 £ B=ERNOR EI|E EUSHK DAL
L OrRSH HE el(ToHo & XS Ears)
42 5% Y uws 24 YCDE SJI= VWOl YHHM I E2 SHUMN 22
9 BB Als IABHES DIE A
22 MY 25 : 5350
BLEH, M FES LGSR,
2AeIE A Mot ol 2B HISE2 MF, ZYF, D2H Fo
LEZSX 2 MBS H
O BEEEe £ JIE, MEHE EIE S
1) g
O 2UAE : X2 oS
O ACGIHRE : NIE 918
O 28X L2IIE : U2 %S
2) 2
O 2RI : R=QS
O ACGIHRE : NI 918
O 28X LEIIE : U2 %S
3) Bra 2E
O 2UAE : REAS
O ACGIHRE : NI 918
O 28X L2IIE : U2 %S
4) OI&3 ElEHS
O 2R : NEQUS

O ACGIH7#& : TWA 0.2 mg/m3 (Nanoscale particles), 2.5 mg/m3 (Finescale particles)
O M2s™ L&5I|F . N2 9US

5) RnEXE
O JUnE
O ACGIHAE @ &2

O d=sy =7

6) Atdtgt Ol&
O 2URE  Ize3
O ACGIH+& : TWA, 5 mg/m3, Repirable particulate mass

O ¥2std L&IIE + Ng 8S

ol

7) -Mi2Z2 AL 2,2,4-EC20I0IE-1,3-HACQC0IS2 2L0AH

O =URE : UH=288
O ACGIHAE : Xtg 88
O d3std L&BIIE + Nz 8S
8) ttoloiga 22012 2L-RE OHZ
O =URE : =288

O ACGIH+=#& : TWA, 10 pm (67.5 mg/m3), Inhalable fraction and vapor

O dEsd L2J1&  Ng 88
9) 3tz =
O =URE : =288

O ACGIH7#& : TWA, 3 mg/m3, Inhalable particulate matter

O M2s™ &5IIF : Ng 8lsS
Lt A ety &g
A5100 BI12 EMs 2AAIIAR
HtetES SX10 JAES ot MAUE TE A,
Az a2
Az a2
Ct. JHel 853
O 887 B8 :
528 P57 HRNANMLABCIO WS T A
O = Bs:
AR JINE HA0 Z2HOIMSHIIFR(AES) HIXI = MOHEHIE &EXIoHAIL
OIAE SOl 98 A GilAEE BR 220 BHAEAS 22 5 MAGIE=E & A,
O & B85 .
Hgtst ESAAS HESHAL
O A B
IS T= QS LS =~ A= NEs BES=52 HEGHAIL
=2c -3y E4
b, 2 (22X AH, M S) @ M Al
Lt YA 25
Ch. A 99X @ XI28ls
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: LD50 > 90000 mg/kg Rat (LD50 > 90 ml/kg) (HSDB)
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DELSRIAN + Itz
IARC : Xt& A8
OSHA : tZ 8i8
ACGIH @ Xt= Si8
NTP @ tE S

EU CLP : Xt& 23

O MAMIE HOIYY : Xz eUsS
O MAsH @ X2 88
O SHEHMISH(1Z «&) : N2 g3
O SHENFISH(Es &5) : Uz oS
O &omold : Itz 83
EHAE 25
O 24 =4
- A3 @ 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 LR A4 = U234 : EJE 0|8 AEZY TR U324 248, £8H0), £5(0) (0ECD TG 404, GLP) (ECHA)
O Ast & &4 T U234 ENES 0188 A8Z) & N=24S 9X $S. ZYEE(0), EMM(0), Z224(0.67), 2
(0) (OECD TG 405, GLP) (ECHA)
O 28I #2UH : Nz s
O oY MoIM @ DIRAS 0126 A8 21 08 W8S X AS (0ECD TG 429, GLP) (ECHA)
O gy
AHOIMEBHY X2 Y6S
N2LsS20AM 0 X2 g8
IARC : Xt& 8l8

OSHA : Xtz ei8

ACGIH @ Xt& 48

NTP @ Xt& A8

EU CLP : Xtz 818
O MAMZI HOI24 © In vitro gene mutation study in bacteria (OECD TG 471): &4, chromosome aberration study in
mammalian cells (OECD TG 473): &4 (ECHA)

O MASH : HCE 0188 ATAEZY OE B +Z0HE SHSMMOR |o/s S8 BEX %S, NOEL 1000
mg/kg bw/day (OECD TG 422, GLP) (ECHA)
O EREEAISH(18 =) : U= AS

O SEEXEIISE(Es &) S et FREE=SGAIEZ2 N FoAst SHStH I 2FE X S, NOAEL 1,000
mg/kg bw/L (A X FOE) / HESE HACZ SYU=SHAEZ D (0ust) 8F 24, S4 AH ZA, H S Sot2 &8
ZECACL HNsEOEMAN LHE Z2UZ SHEA 20| Qs ASZ 2F, Al sS4 [LGHK %S (0ECD TG 413,
GLP) (ECHA)

O s2Rdd @ U2 &S

Ol &3 ElEtS

O 2N &AM

B0 3o

- 33 : LD50 >5000 mg/kg Mouse (OECD TG 420) (OECD SIDS)
o Xz }AS

2l : Aerosol LC50 5.09 mg/L 4h Rat No death, Not classified (ECHA)

O I8 2AH T= U224 E)E 0/88 NERAL/MN=EAEZD, H=48 LIEHUX
404) (0ECD SIDS)

O dst & 24 F= U234 @ ENE OlEstAst=aa/T=24

(OECD TG 405, GLP) (OECD SIDS)

o o

o)
0o
Ofo
[

Xl===0, (OECD TG
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50
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XX = 1-2,

O 587 Weld @ DIRAE 0188 A8 Zo S&J| weIds 9X| 243, (ECHA)
O m% ey : JILIIOE 0188 LRU&AEZ2Y IRNUeES 223X 25, (0ECD TG 403) (OECD SIDS)
O g24d

g=Reigs]

2248 - Uz elg
NELSEIA - 224 2
IARC : Group 2B
OSHA : Xt& a8

ACGIH : A3
NTP @ K& 818
EU CLP @ Xt2 AS

O MANE HOIFEE - A2 WD |28 SASHBOIAIZE0ECD TG 471, ZRFAME SEXSHBHO0IAIE (0ECD TG

476), SAROI&HAIZ(0ECD TG 473) 20 A E R Rt 2 G0l S4, &M W SAXMOIMAIE, AMAIEZ D S4 (0ECD

SIDS)

O dAISdE @ HES 0|38 MALLSSLHASZL, 43S, SRABS & 0l 2E X ¥S. NOAEL= 1000 mg/kg

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

O SHENIIISH(18 =&

=S o5 c

hd

X &3S (0ECD TG 425) (OECD S

=}
%)

O SZEFNIIISH(EE L5) : HEE 0|28 ZRUESSHAFEZ Y, AL S &0l 2EX 2S. NOAEL=
24,000 mg/kg bw/day (OECD TG 407) (OECD SIDS)
O sglsaid : Uz 8is
nXE
O 84 =4
-&3+7 A eUsS
- 20 U= 8l
- 8¢ U= 88
O I8 RAL £= U234 N 9SS
O de & &4 = N34 Iz s
O 287 #2d : Nz s
O I% #2d : Iz gs
O g4
MHOIMEAHYH - g YUS
DNEBLSRDIAM @ g AS



IARC : Group 3 (Silica, amorphous)

OSHA @ Xt& 88
ACGIH : Xt& 8
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: LD50 > 5000 mg/kg Rat (EU Method B.1) (ECHA)
HIDNE=I =
HIDNE=I =
2AN T 24
G 404, GLP) (ECHA)
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IARC : Group 3

OSHA : Xtz 8

ACGIH @ A4

NTP @ Xt& 8

EU CLP : Xtz S8
O MAHMI HOIFH @ Invitro 2R3 HHLANEZE
TG 473, GLP) (Read-across 1317-61-9), In vivo HE
S4 (0ECD TG 489, GLP) (ECHA)

YASH C HES (MOZ Bi=

=

ECD TG 422, 6LP) (ECHA)
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: LD50 > 3200 mg/kg Rat (SIDS)
: LD50 = 15200mg/kg (16 mL/kg) rabbit (SIDS)
: LC50 > 4.4375 mg/ 4 Rat (SIDS)
o T= =4 : Not irritating :
2 0.3 (IUCLID, SIDS)

L= X34 : Slight irritation :
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NTP :
EU CLP @ Xt
HANIZE BH0I3 Y

>

D BASHBOIAIE S4 TA98, 100, 1535,
A : NOEL=1000 mg/kg, NOEL = 1000 mg/kg(developmental
= SH(18 &8) Nz ¢S

H(BHE &) © Rat 41~512 I3 AIYS
, MS2A, AEBANURHSIH & hyaline drople
EL=1,000mg/Kg (SIDS)
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: LD50 2410 mg/kg Rat (ECHA)

: LD50 2764 mg/kg Rabbit (ECHA)

: Aerosol Inhalation risk test > 29 ppm 2 hr No death
Al L= X}E\l/od

8 Es

67/4, REEA

a4 T 24
L RE oS

JILITIOQE 0l &8 Maximisation Test

Tor oY 0¥

J

0/4) (OECD TG 404) (ECHA

)
D=0 AEt IH=2E €22 EU Harmon

OOOOMO
AT Do ro 02 AT

e = oo o> T e

o

[P
@ g
Qe

dE2A
nN8Ls21

IARC : t=&
OSHA @ Xt=&

=
-
=]

£ 80 > %

3 A
=

| gz

P ENIE 088 LR RAd £= U=4 AE

20 Zd2Ild

I F=2AH0] BEHLK g (88, 8

Ok

X= X= 0)

AE 20 2401 UEILX &8 (K= XI4= 0) (0ECD

=2 A

S4 (0ECD
(Alkaline Comet Assay) Z 1t

H sk 23 80]

P
&

2 (ACGIH, DFGOT vol.2),
MK EE. H EB

=

AL 2,2,4-E210IHIE-1,3-HA A0S 20 AH

A

ST gt

(ud)

A

ol
ST

© 0.3 Not irritating : & b 24hrd B2

p|
o

|
2%

=01 AtetE (S1DS)

1537, 1538, 0.01 - 3 ug/plate (SIDS)
toxicity) (SIDS)

Not classified (ECHA)
Z1 JHE 1328 ¢

2I|Lt

i

ised Category 2 (ECHA)
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EU CLP : Xt2 23
A

O MAINE BHOIRA : 2H2I0S 0|88 SASHBO0| AIE 20 HAZAH |29 A2te10l 24 (0ECD TG 471, GLP),
TIR2 HHAMES 0|25 X2 SMHY OAAIE ZU HAIZEH S22 A2201 S4(0ECD TG 473), ZRE NZE 02
5 SN SOHH0| AIE 2 HAIZEH S A42210] S4(0ECD TG 476, GLP) (ECHA)
O MA=SY : E)E 0|88 LY=4 AIE ZI NOAEL > 1000 mg/kg bw O3 PEH0| ZAHC X %S, (0ECD TG 414)
(ECHA)
O SHEEFISH(1E &5) : N2 248
O SHEEFI SH(BIE L5) : HEE 0|2F 0L 012t SUSAH AIE ZW RHE SH0| LHIX 23S, NOAEL
14ppm (94 mg/m3) (OECD TG 413, GLP) (ECHA)

E0RA - 2 g

S

0x
X

=

- 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 IR 2AM T= U234 ENE HACE IR RAL/U34 AE 210 2F]EX LS (0ECD TG 404) (ECHA)
O Agt & &4 T U234 ENS HAC=Z Ast & 24/X24 AIE 20 22X £E (0ECD TG 405) (ECHA)
O 387 Moy : [tz gls
O LS Hod : JILUIIOE Hae2 Is MM A" 20 235X 23S (0ECD TG 406, GLP) (ECHA)
O gy

AHOIMBHY X2 Y6S

N2LSE0OA - gedd 2

IARC : Group 2B
OSHA : Xtz 28

ACGIH : A3
NTP @ Xt& A8
EU CLP : Xtz 818
O MAHME HOIRA @ Invitro DIMEE 0|E8 SASHBOIAIE Z1 S4 (0ECD TG 471), In vivo HEE ol28 2%
EQ 12 & RAUSH ANE 20 UHEE 34 (ECHA)
O MASH : 0IRAS HASZ MU MASH AlE Z0t MEHEOl MA S40| 2EEX £S (ECHA)
O SEERIIISH(18 &&8) © Uz g3
O SEEAEFIISH(BE &) : IIRASE HACE BI=EAREN AE 20 XIEXHQ J&0| 2=X 22 (0ECD TG
452) (ECHA)
O goRdid @ Iz A8
12. &30 0IXle g8
b, MElSY
1) Sd
O & : Xz g3
O 225 Xz g3
O =8 Iz g3
2) 2
O & : Uz g3
O 225 : Xz g3
O =5 Iz g3
3) B 2E
O & : Uz g3
O 225 Xz g3
O Z=& : EC50 > 14 mg/L, NOEC 14 mg/L 72 hr Desmodesmus subspicatus (OECD TG 201, GLP) (ECHA)
4) Ol&t3 ElEtE
O O0{& : LC50 >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& : ErlLh0 > 100 mg/ £ 72 hr Pseudokirchneriella subcapitata, growth rate, static, (72h-EyL50 >100 mg/L static,
OECD TG 201) (ECHA)
5) AZXE
O 0% : Uz g8
O 225 X2 g8
O =8 : 1z g8
6) &as Ol
O OI& : LCO = 50000 mg/L 96 hr, NOEC 10 mg/L 168 hr Danio rerio (ECHA)
O 22& : EC50 > 100 mg/L 48 hr, NOEC >= 20 mg/L 21 d Daphnia magna (ECHA)
O X8 : EC50 > 20 mg/L 72 hr, NOEC >= 20 mg/L 72 hr Raphidocelis subcapitata (ECHA)
7) -2 =2matl 2,2, 4-E20IHIE-1,3-HEHEQCO0I22 2-0AH
O O{& : LC50 30 mg/ £ 96 hr Pimephales promelas (IUCLID)
O 22% : EC50 =95 mg/ £ 48 hr Daphnia magna (I1UCLID)
O X8 : EC50 18.4 mg/ 4 72 hr Selenastrum capricornutum (IUCLID)
8) CioloiZal 221012 2=-8E od=2
O OI& : LC50 1300 mg/ 4 96 hr Lepomis macrochirus (ECHA)
O 2Z2& : EC50 > 100 mg/L 48hr Daphnia magna (ECHA)
O X8 : EC50 >100 96hr Desmodesmus subspicatus (ECHA)
9) JtI2 =
O OI& : LC50 >1000 mg/L, NOEC >1000 mg/L 96 hr Leuciscus idus (ECHA)
O Z2& 1 LC50 >100 mg/L, NOEL 100 mg/L 48 hr Daphnia magna (OECD TG 202, GLP) (ECHA)



O =8 : EC50 >10000 mg/L, NOEC >=10000 mg/L 72 hr Desmodesmus subspicatus (OECD TG 201, GLP) (ECHA)
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SAAYATUAYSE © WY %S
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CESIEE R
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3) B s
HESNST : 2 oS
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BOaSd g oS
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DI=222/BE(CERCLA 7E) « Y gis
DI=222/Z 2 (EPCRA 302 7A) @ Y gis
DI222I F 2 (EPCRA 304 ) @ Y oS
0I222IF 2 (EPCRA 313 &) @ Y oS
D222 (2HSSEA2T) @ HY 23
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EU ERX2(AE23R) @ Y S
EU 2R (0d237) @ Y S
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EU ERFE(EEF) : e 88
EU ERFE(AHEEBH) @ W 88

16. JIEH S OAE

b 29 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.nim.nih.gov/
- SIDS; https://hpvchemicals.oecd.org/ui/Search.aspx
- SIS SAFPAALY, 2ESAWSRA(http://ncis.nier.go.kr)
- ECOTOX Database, EPA(http://cfpub.epa.gov/ecotox)
~ International Chemical Safety Cards(ICSC)(http://waw.nihs.go.jp/ICSC)
- ASSHBHSIANAY, AYYUTYE (http://hazmat.nema.go.kr)
O JIet sZHABHIE 40 2esE ¥
- 2 MSDSE AtHotMEBAY LU SS2HO 2F - HAl & SAHUMEAXSO &8 JIE DAY
LA SEOHH 2 2 MSDS S 100 HYE - BHES £, I 2 AA - B @8 S IS
- 3 2 AMER SE2 2 32 EXU 2l 4222 BUHE HoleZ2
TS| LXIOHK LS %= ACH, M22 HHO MAE 2 HES S5l £=AI2 HIE £ US
- 2 MSDSE STl el XA ZE L 2SO 2HGHH ZES| HLE A0l MENAE
2M3| EBot=s A OtLIH, LeAXIX £ A A0l LHELE = A0 20 =2 AtEE A,
@ 2 MSDSE AtotM B HI10X L D252 DAI(H2020-1308 SI&SEQ 28 - Al L
SHOHMBAXZOH 28 JIF)0 ol HEEUACH, FZSAI200 st DSE L SSXUH JIENEZAH HMSE.
@ 2SIt 2 MDS Xt= 2l FILXQl Xt=+= UP-DATEGHH AtSSHI| Bhe.
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