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= : LD50 > 90000 mg/kg Rat (LD50 > 90 ml/kg) (HSDB)
|
ol

Iz
0x
kA
fr
>
Ju

X
>
Al
£
ol

IARC : NtZ 8I8
OSHA : Itz 8l8
ACGIH @ Xt= US
NTP @ tE AS
EU CLP : Xt& g3

MAHEZ HOIRY : X2 8lS

27 LD50 >5000 mg/kg Mouse (OECD TG 420) (OECD SIDS)
- 20 : X8 28
=0l

Q) : LC50 >6.82 mg/ £ Rat (OECD TG 403)(ECHA)

O IR 2Ad = U334 1 ENE 0|88 LRRAL/NILEAEZL, AI=48 UEIWX 28, &8tXI=0, (0ECD TG
404) (OECD SIDS)
O 48t = &4 = I=4 @ ENE 0SS S=4/NILEANEZ D, U368 LIEHUX 28, 2L = 1-2

(OECD TG 405, GLP) (OECD SIDS)

O &8J ey + [tz s
O Os 224 : J|LIIE 0|8 IFNALAIEZY I228s oI &=, (0ECD TG 403) (OECD SIDS)
O g4

MAKMEAY T E AS

NELSEIOA @ 2y 2

IARC : Group 2B

OSHA : & 88

ACGIH : A4

NTP @ ItZ el8

EU CLP : XtZ 23

O MANE HO|RA : AED U DINES 0/

476), MR 014 AIE (0ECD TG 473) 23 HAFR SR 29 24
s108)

O MASH | USE 012 YAYLSHAELD, Y4B, SSHHS S A0l BHEX ¥S. NOAEL= 1000 ng/kg

bw/day, (OECD TG 210) (OECD SID!

)
O SZEHIIISH(18 &) : HEE 0I28 SHIISHAEZ N, MLAD SR Hatet FFA SUS gwol 2&
/Xl &S (0ECD TG 425) (OECD SIDS)
O SZEHIIISH(EE L5) : HEE 0|28 ZRUESHAS 2N, AL EOUE &0l 2EX 2S. NOAEL=
24,000 mg/kg bw/day (OECD TG 407) (OECD SIDS)
o

O sglsoid + U2 88

3) ol 3N SEEA
24 =4

-37 Nz 8ls
- 30 Iz 8ls
- 8% XUz 88
O IR RAL £= U324 Nz 88
O d8 & &4 = N34 Iz s
O &87 neld « U2 s
O L= n2d @ Iz 8is
O ¢4
MHOIMEHY - XE AS
DNBLSRIAN - IE A4S

IARC : Xt& S
OSHA © Xtz 8iS

ACGIH : Xt= 88

NTP @ Xt& 88

EUCLP : t=& S8

MANE BHOIRE @ Xtz 38

O
O MASH @ X2 88
O SEEXNMISH(18 &) © N2 438
O SEENMNAISH (S &) © XUz 248
O gelrdid : Nz 8z
4) EHAE 2 E
O 24 =4
- &3 : LD50 >2000 mg/kg Rat female (ECHA)
- A0l : LDb50 >2000 mg/kg Rat (ECHA)
- 29 X2 9s
O Le 8a4 £= X224 : 0ECD 404: HIXF= (GLP, ECHA)
O &gt = &4 = =4 : 0ECD 405: BIKH= (GLP, ECHA)
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O 87 ey
O Ie :HoIH @ 0ECD 429(Local Lymph Node Assay): 84 (GLP, ECHA)
O gg4d

MMM EAY - [E AUS

DNELSRIAN - I S

IARC : Xtl& 818

OSHA : XtZ g8

ACGIH : XI2 ¢S

NTP @ XtZ els

EUCLP : X2 S
O MAMIE HOI2A : In vitro gene mutation study in bacteria (OECD TG 471): &4, chromosome aberration study in
mammalian cells (OECD TG 473): 84 (ECHA)
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IARC : XtZ 8l
OSHA @ Xt=Z 8l
ACGIH : Xt& 818

NP+ K2 8l8

EU CLP @ X2 AS

MAME BHOIFE @ X 88
HAa=d - g 88
SFEHFII=LH(13 &
St S0 A 2t =
HFIISH(btE & F) ¢ U2 28

2HEE, 242t9| reticulinosis
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3 (Silica, amorphous)
OSHA @ Xt& g8

=
NTP @ KtE 8t

O MAHMIE BiOIRY : X2 88

O MA=EH @ T2 98

O SEENFBISH(1E &) © U2 g3

O SHEMFIISH(E=E =5) : KB 48

O &olwrolld : Uz a3
2,2,4-E2I0IHE-1,3-HECIO0I2 CIOIO0I A R E At
O 34 =4

- 33 @ LD50 > 3200 mg/kg Rat (SIDS)

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

- £¢ : LC50 Rat >6.49 mg/L 4hr (5.3 mg/L 6hr) (HSDB)
O LY 2BAM TE= X324 A48t XH=(guinea pig) (1UCLID)
O At & &4 T= U244 BIX=4(rabbit) (I1UCLID)
O &8J7 W2s - g g3
O I2 ey @ XE S
O g4

ArHOIMEAHY - XZ QS

NELESREIA - Az S

IARC @ Xt&

8=
OSHA @ Xt2 28
ACGIH : X2 88
NTP @ XtE el8
EUCLP : XtE 8
O MAMIE HOI2H : Invitro - Salmonel la typhimurium/TA98, TA100, TA1535, TA1537 (SHESHHOIAIE; Ames test)
(OECD TG 471 and 472): THAIEAH S22 A2810] Negative(S4), CHL Cells/SMHI0I&AIE (OECD TG 473): CHAFEA A



= (0, 30, 150, 750 mg/kg/day) (OECD TG 422):

P HE/H

210l Negative(S4) (SIDS)
(S1DS)
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Rr

.1
0o &0
o8 Ul

RO

)/Z= (0, 30, 150, 750 mg/kg for 44D(M) and 14D(F)) (OECD TG422,

golg ¢

=2

o0

O

o Bl =XtgSEd & DA
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(72h-EyL50 >100 mg/L static,

: EC50 >100 mg/L 48 hr Daphnia magna, OECD TG 202 (ECHA)
© ErL50 > 100 mg/ £ 72 hr Pseudokirchneriella subcapitata, growth rate, static,

: LC50 >100 mg/L 96 hr Carassius auratus, Oncorhynchus mykiss (ECHA)
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7) 2,2,4-EC0I0IE-1,3-HETO0I2 TOIOI0ARE NS

: EC50 = 300 mg/ 4 24 hr Daphnia magna
© EC50 8 mg/ ¢ 72 hr Selenastrum capricornutum (OECD SI1DS)

: LC50 18 mg/ ¢ 96 hr Oryzias latipes (OECD SIDS)

-1.38 (HSDB)
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O ==4: 12 88
O M28d : U8 As
4) BN AE
O =54 : 12 88
O M28d : U8 As
5) 22
O =54 : 12 g8
O M=284 : U8 As
6) #XE
O =54 : 12 88
O M=284 : U8 As
7) 2,2,4-ECI0IHY-1,3-BIECI0I=S CIOIOIOIARE &
O ==4 : BCF = 5.2 ~ 31 (0ECD SIDS)
O M23H4 : Biodegradability = 4 ~ 82 (%) 28 day (OECD TG 301C) (OECD SIDS)
2. EYolsA
1) 2
e o8
2) Ol&t3 ElEHs
iz oS
3) ol N SEEA
e es
4) EHAF 2 H
e oS
5)
e oS
6) #XE
e oS
7) 2,2,4-E2I0IE-1,3-BIECI0I2 CIOIOIOIARE A
e oS
Ot. JIEH Roff F&
1) 2
e oS
2) Ol&t3t ElEE
e oS
3) otzga S
e oS
4) EHAE 2 H
iz oS
5)
e oS
6) #XE
e oS
7) 2,2,4-E210I0IZ-1,3-BIECIOI2 CIOIOIOIARE A
Shellfish NOEC : 3.2mg/L/21day (SIDS)
13. HIJIAl =2/ AtE
Ob. HogtY
- HII22 LHSII0 2250 HoIS221Hol Ot A ™ g A,
Q42200 IsE AS RE2LYYHOR AM Helg A
SIEM S HE2 Y SES 348 & 1 THHES D2 AAFAIR
SH0 LUK LA G0, FIE S8 HIIS MM A Ml A
LE. HIOIAl FOAAME(QEE 8 ¥ ZXHO HI| ¢ LEsE)
- 2Ch HE20ILF A22 UHMEIH N RH6I22 012 28 A
Mg M et HoE 2
14. 230 ZRs 38
b, |AIBIE N 25ASESE 223¥E) 28
Lt S B8 S™Y @ §iY s
Ch. 280IM2 I8 S3 @ iy s
2t 2IISS(gste d2) @ Y s
Of. HYQQASE(GiY C= HIHHESR HII) @ HIHY
B AIBXIDE 22 F= 22 S0 236 L ZRIF AAL BRE SEE ofd
O SHAl HIAZXRC B8 : iy s
O |SEA HAZXRC B8 : iy s



15. 88 AHNEE

Ob. AHOIMBAYO Qs AH : "CEIEEFSE", "22UNR
SOHQIX", "HALSH"
1) 2
HESX2E : ole oS
HZ6iot2d @ olg oS
Ze|ASE - e U8
NOSAZTIUASE @ Y A8
SaAZ2r0AsE - dig AS
CEIZEEYSE oY eSS
SEIELEHSE @ g3
SEAIHARHSE @ HLAS
SHUAMBIOMPSMHMEUAZE : g S
2) Ol&t3 ElEts
HMESXN2E @ oig A3
HMZESII2E @ oilg oS
ZLIHASE @ 1% 014 L
SOSAZZIUASE @ 1.000% Ol & Lf
SaAZZrUASE - dig AS
CEINIEEFHEE ¢ O|ASIEIEISTWA @ 10 mg/m
SIEIEEHSE @ g3
sSgaeliidRisd @ ddels
SHUAEEDM(PSMMEUHASE  HLEAS
3) ol agA SEEA
HME=SXNSE : olg s
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LEIEEESE g els
SBIEEHESE @ gl
sSga2iadRHS8E @ delsS
SHUHEEDNMPSMMESUHASE : HLAS
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HME=SXNSE : olg els
HZBIIS2 - oy els
2LIAS2ZE @ e oS
SASASZHUASE © 0.000% Ol A Ly
SxAZZXUASE 0 0.000% Ola LM
CEIESEHSE ¢ H3ASTWA @ 10 mg/m
SEIEEHEE @ HgAS
sSga2UaRHSE © HdelsS
SHUHEMEDMPSMMESUHASE  HLAS
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HM=Z2XNS2 : g els
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SHSIAESZHUAEE : 0.000% Ol&h LH
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CEIELEYSE  22TWA : 3 mg/m
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SUSIASZHULYSE ¢ 0.000% 014 L
SHALSBEUASE 1 0.000% 04
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CEIEHEEEY ¢ MU AA(HIZEM REE)TWA @ 10 mg/m
SI8IIELE2E - HFelS

SgaHaRHSE  HEAS
SHNMBOMPMBMENHAESE : i8S
,2,4-ECtOIHE-1,3-HE0IS CHOIOIOI A RE &Y
HME=SXEE @ oig 8ls

MZSIIIE2E @ oile 8ls

eI =E @ e e6S

U SZUALEE @ oie 8lsS

SALBAUUM=E @ HE e6S

CEIIEEEEE g 8lsS

SIBIIELE=E  oiE/lS
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ADUHISE @ HY 28
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MRS N SEE 22 @ oY 218
=2 WY g2
FH2ME © Y oS
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HESTAASE @ HY 28
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3) ol 3N SEEA
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=S WY o=
FHIME - Y s
2XSE @ MY s
BHEZZAIHASE @ WY 268
ADUHISE : Y 28
4) EHAF 2 H
IESE g
ARSEHZAN SEE 22 @ Y 218
=S WY 9=
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2XSE @ Y s
BESXAIHASE @ Y A2
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5) 22
IESE : sigE
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ARSERAN S=E 22 @ Y 218
fSE2 Mg e
L ==
S2XNSE MY s
HESZAIASE @ dig 218
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Heels

=AM
022282 (0SHA #E) : die el
0= 22l 32 (CERCLA 7E) @ dilY s
DI=222/Z 2 (EPCRA 302 #&) @ g el
DI=222/Z 2 (EPCRA 304 =&) @ Y el
DI=22/Z 2 (EPCRA 313 &) @ Y el
D222 (ZHELEASE) © e o
D222 BE(ASESHEHASE) « oY o
DRI E(2ECISATANEE) © e
EU ERFE(HEERZN) @ g g8
EU ERFE(/EEF) : g &8
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2) Ol&SH ElELS

IUH(BFRE RI 2Esz2Y)
HEe|lsS

=AM
DI=22/8E(0SHA #E) : dHE 8l
DI=22/Z 2 (CERCLA 7E) @ Y &i8
DI=22/8 2 (EPCRA 302 #d) « g 8lg
DI=22/Z 2 (EPCRA 304 &) « g 8ls
DI=222/Z 2 (EPCRA 313 #d) « g 8lg
D=2/ (ZH=ZEEAE2E) @ g &
D222 (ASESEASE) « g &
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EU EREL(ABE2F) « e 8ls
EU ERFL(LH2FR) @ e 8lS
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DI=22/ZZ(0SHA &) @ e 8l
DI=222/82(CERCLA #E) « aig 8ls
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DI=22/Z 2 (EPCRA 304 =#d) @ g 8ls
DI=22/Z2(EPCRA 313 =#d) & g 8ls
D=222BE(ZHZ2GEASE) : Y S
D222 (ASESEHASE) « e 8lS
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EU S22 (HFERA) « WY A
EU ERX2(AE23R) @ Y 2s
EU ERX2(0d237) @ Y S
5) 22
(TR ]I QESE2LY)
setelis
27
DI=222/H2(0SHA #E) : Y eUs
D222 M2 (CERCLA #&) @ g 28
DI=222| M2 (EPCRA 302 &) @ diY glg
D222/ H 2 (EPCRA 304 #A) @ Y gis
DI222I M2 (EPCRA 313 &) : Y gis
D222 E(RH2LEHAZSE) : HE 2o
DI22RBE(ASESHAZSE) : HY 2
[Z2AHE(2ERIZIAFANESE) @ Y
EU S22 (HFERAD) « HY AS
EU ERF2(AE237) @ Y S
EU ERF2(gd27) @ 1Y s
6) AXE
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DIRBRAFB(OSHA 7E) WY oS
DI2B2IFB(CERCLA 7E) : #Y oS
Ol=222l 82 (EPCRA 302 #&) @ oY el
Ol=222l 82 (EPCRA 304 #E) @ ol 8l
DI2 B2l F B (EPORA 313 RE) Y oS
N2 B(RH2LHARE) © WY oS
DiRBR=(~SSBYARE) | HS ©S
NP (2EABATHEE) © HY 81
EU %%’SE(%E%E%DH e oS
U SRIR(AYST) : HY oS
U SRIYR(AHST) : HY oS
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DIZBRAFB(0SHA 7E) : WY oS
DI222IFB(CERCLA 7E) : HY oS
D2 22lF B (EPORA 302 HE) : HY oS
D2 22lF B (EPORA 304 HE) : Y oS
D2 22lFB(EPCRA 313 RE) : HY oS
DIRBRAYD(RHSLYASE) © Y 84S
N2BRAYB(ASESHASE) © HY 81
NP (2EABABHEE) ¢ HY 21
U SRR (SIS #Y 948
B ERYR(AYST) : HY oS
U SRYR(AHST) : Y oS

16. JIEH & D AS
. 2ol B

L

- 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

- SISI2AMBAIAY, ISP WS (http://ncis.nier.go.kr)

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

- International Chemical Safety Cards(I1CSC)(http://www.nihs.go.jp/I1CSC)

- ASESHBACIANAE, AYUBTHE (http://hazmat .nema.go.kr)
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