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TWA 2 mg/m3, Respirable particulate matter (containing no asbestos and <1% crystalline silica)
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: LD50 > 90000 mg/kg Rat (LD50 > 90 ml/kg) (HSDB)
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: LD50 > 10000 mg/kg Rat (HSDB)

24 s4
- 33
- 31

3) Ol&SH ElELS
©)

: LD50 > 10000 mg/kg Rabbit (1UCLID)

: LC50 >3.43 mg/ 4 Rat (OECD TG 403)
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EU CLP :

SEXSHHOIAIEO0ECD TG

B

ZREAN

FHSSHBOIAIZO0ECD TG 471,



476, SMHMOILAIZ0ECD TG 47320 HAIZE R[22 2801 S4, dH W SHHMOIYAIE, AMAEZ2L 54

O MASH @ AIg2 W DIMEES 0188 SHSHHOIAIZO0EC TG 471, ZRFJAME SEXSHHOIAIZ0ECD TG 476, A
HMOI&TAIZO0ECD TG 4732 1 HAIZE RS2t 2101 S4, dM W SHMOIA4AE, AMAIZSZN 84

O SZEFAIISH(18 =&) : HEES 0IE8 SHLIFPSHAIFEZ, AMZD S2H Bstet 2 A SIS g@ol 22
/Xl ®S O0ECD TG 425

O SEEIFIISH(BE &5) : %E
24,000 mg/kg bw/day OECD TG 407

O gesioid : g s

L

o=

t

ARU=SHAGZ], AYSD B0

o

g

oo

Ol

o
i

25X ¥S. NOAEL=

4) EHAE 2
O =24 =4

=2 3o

- Z3 : LD50 > 2000 mg/kg Rat No death Not classified (OECD TG 420, GLP) (ECHA)

- Al : LDb50 > 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 L= U324 EJE 0|88 AEZY TIE U324 248, £8H0), £5(0) (0ECD TG 404, GLP) (ECHA)
O Agt & &4 T U324 ENES 0188 A8Z) & N=248 WX $S. ZYEE(0), EMM(0), Z224(0.67), 2
(0) (OECD TG 405, GLP) (ECHA)
O 287 HAy : Nz A4S
O o= neld @ DIRAS 0/28 A8 20 IR W8S ZX %S (0ECD TG 429, GLP) (ECHA)
O gy

AHOIMEBHY X2 Y6S

D2LS20AM 0 X2 g8

IARC : Xt& 8l8

OSHA : Xtz 8

ACGIH @ Xt& 18

NTP @ Xt& A8

EU CLP : XIZ2 S
O MAMZI BHOI214 : In vitro gene mutation study in bacteria (OECD TG 471): &4, chromosome aberration study in
mammalian cells (OECD TG 473): &4 (ECHA)
O MASH @ HEE 0/8s BRANEZL 0P 2 >FUNAE SHSHO=z KFolsh Y& 2AHEX £S. NOEL 1000
mg/kg bw/day (OECD TG 422, GLP) (ECHA)
O SEEAEFISHE(1E &) @ U2 A8
O SEEHFIISH(BEs & SHANEZN RO S48 & 2K ZE. NOAEL 1,000
mg/kg bw/L (&M F0H) / |8 Z0t(0ust) && 24, S4 I , H =% Z0te g&t
LECUOL HDSTOEUHA LHE 22 SHSH 20| Qe A2 2F, MU =S4 FLSIX %S (0ECD TG 413,

GLP) (ECHA)

an
Box i
>

Z7 : LD50 >5000 mg/kg Rat (OECD TG 423, GLP)(ECHA)
- &Il : LD50 >2000 mg/kg Rat (OECD TG 402, GLP)(ECHA)
£ @ LC50 >2.1 mg/ £ 4 hr Rat (OECD TG 403, GLP)(ECHA)

O I8 2AH = U324 : relative =& MEEZE (%): 112.9, U=24 AZ, human, EU Method B.46 (ECHA)
O At & &4 = U=4 U324 1S, Rabbit, ZUEE(0), EXH(0), ZU=E(1.2), Z2L4EZ(0.7), 0ECD TG 405
(ECHA)
O 387 H2H : Nz els
O Os oM : W2y els, Guinea pig, 2=, 0ECD TG 406 (ECHA)
O gad

AHOIME Y - T2 g8

DNELSREDA - X2 esS

|ARC : Group 3

OSHA : XtZ 8gls

ACGIH : A4

NTP @ XtE Q8

EU CLP : Xt& S
O MAMI HOI2E @ invivo - ZRF MAHNEIES 0|88t X A0l AlE: S4(rat, &31), 0ECD TG 478 in
vitro - ZR8 HEZE 0S8 SMH 0l& AE: S4(rat pleural mesothelial cells (RPMC), CHAFZFAH 21S), 0ECD TG
473, EU Method B.10 (ECHA)

O dMAlSd : NULL

O SEEXZIISH(18 £F) : 37 BEE YNSN 15 9IS / SBE H2ISN 0|y LATX S(HS / 23 /
0ECD T6 423 / GLP) ZI: AIE 223 2 2 4 L0l & 01219 221 (n° 14)0 S 8 Hg = %4240 I {3
(ot A224X) ISE LEHYCH 2EE AN IS M8 QAN LIE HO0, 0/ SEHOR ol 1Y + AL} &
HOEX0 6 SEE ASHUA. 028 NEE OSW ZEUG. 2, 3L 4 AL B A (n° 15) L1, 2, 3L 4 A
2001 3 Yol 43¢ (n° 21, 23, 24)01 CHBH MA D WHE. 30 =2 L 1 A 013 ZAI B Fol 23 (n° 21)0IM AAD}
LIEHS . S2A 018 Bi5 145 AR2 HAZ HEOIM
O SHEXIIISH(ME =5) : FT(BY): FE(L/2)S So 1012 SO Talc2 MEZ MEBH0 3R =& 2
B, NOAELS 100 mo/ko/dayRS. LEIEOl S5 FH0S PXS0 SACH, BHCR HelE 2 5 8 O2ls 9 BE2
SZ2 2AS. YU A Mo 20| gE SF0 £ S2 NBUH LAY, BSHH F7 S0/9 VRS o1y B
218% &= SIS, Rat, 0ECD T6 452 B (BH4)): HEE Sof , 6, 1204 SO 55 Jbsd 23 10.8 mg tale/m
T2 52 7.5M12, F 52 2 &S ZI, HED 2B X2l D22 )R F 182 &2 MUSS LY. S29
5%t £ 08 25 Xel B0l MUBHASH, AlE
O 2ARHY : NE oS

6) -HIZEZ2HADL 2,2,4-E2H0IHIZ-1,3-HEQCHOIS2 20 AE
O 24 =4

27 : LD50 > 3200 mg/kg Rat (SIDS)
- ZI : LD50 = 15200mg/kg (16 mL/kg) rabbit (SIDS)
E¢ : LC50 > 4.4375 mg/ 4 Rat (SIDS)
SAY = X=4 : Not irritating : 48A12F ZHEAl 2 &= : 0.3 Not irritating : 28t = 24hrd 322
, 2 0.3 (lUcL1D, SIDS)
At & &4 = XU=24 : Slight irritation : 48AI12F OI= 0l X201 25 At2t& (SIDS)
| DoIY - X2 els
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O x=F : &z g

3) Ol&t3 ElEts
O O{& : LL50 >100 mg/ £ 96 hr Oryzias latipes(OECD TG 203)
O 223 @ EC50 >100 mg/ £ 48 hr Daphnia magna(48h-EL50Daphnia magna>100 mg/L, 48h-EC50>100, 48h-EC10=91.2 mg/L,
0ECD TG 202)
O X2 : ErL50 >100 mg/ £ 72 hr (Pseudokirchneriella subcapitata, 72h-ErL50 Pseudokirchneriella subcapitata >100
mg/L growth rate, static, 72h-EyL50 >100 mg/L static, OECD TG 201)
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ECSO > mg/L, NOEC 14 mg/L 72 hr Desmodesmus subspicatus (OECD TG 201, GLP) (ECHA)
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: LG50 89581.016 mg/ £ 96 hr (QSAR, ECHA)
: LC50 36812.359 mg/ £ 48 hr (QSAR, ECHA)
: EC50 7202.7 mg/ £ 96 hr (QSAR, ECHA)
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T2mAby 2,2,4-Ecl0IHE-1,3-HHZCIOIS2 2L-0AH
: LC50 30 mg/ £ 96 hr Pimephales promelas (IUCLID)

: EC50 =95 mg/ ¢ 48 hr Daphnia magna (IUCLID)

: EC50 18.4 mg/ ¢ 72 hr Selenastrum capricornutum (IUCLID)
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LG50 >72860 mg/ £ 96 hr Pimephales promelas, NOEC 15380 mg/L 7 d Pimephales promelas (ECHA)

© EC50 >100 mg/ £ 48 hr Daphnia magna (OECD TG 202, GLP), NOEC 8590 mg/L 7 d Ceriodaphnia dubia (ECHA)
: EC50 6500 ~ 13000 mg/ £ 96 hr Raphidocelis subcapitata (EPA 600/9-78-018) (ECHA)
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O =54 : Utz gls
O M=2old @ 70 (%) 34 day (SIDS)
7) gdHy
O =54 : Uz els
O M2dd : Xz els
8) 1,2-OlEICICIOI=
O =54 : Uz els
O M=20i4 : DOC removal 90 ~ 100 % degradation, 10 d Readily biodegradable (ECHA)
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Ob. AHOIMBAY O #HM : "=EBIELEYESE", "HUHARHNSE", "HASHASHUARWMOAX", "S4AH
SO, "LASSA", "SHAMEDNMNENHASE"
1) 2
HES2X2E : g s
SIOIHAZSE @ oY oS
22IHARHSE @ Y oS
NOSAZTIUASE @ g A8
SaAZZrUAsE - oY AS
CEIZEEYSE - oY eSS
SEIELEHSE @ g3
SgEAIHARMHSE @ HLAS
SHUAMBIOMPSMHMESUAZSE : g S
2) 2-HIEZ-2-T2HA, S &R 2-0HEAA -T2 0A 2 AND HIE 2-HE-2-T 2 HAH(2-ME. ..
HES2X2E : g oS
SIOIHAZSZE @ oY oS
2eIHARHSE @ Y oS
AAAZHUHAEE Y el
SaAZZrUASE - oig A3
CEIELEEEE Y eSS
SIEIELEHSE @ g3
SgEALZIHARHSE @ HLAS
SHUAEEDM(PSMMEHASE  HLEAS
3) Ol& 3 ElEts
HMESSXSE : g 248
SIOIHASZE @ oY 2SS
Ze|tHa=aiSa - 1% ola LM
SHSASHUASE 1% 014 20
EA’”*;-”‘&Z*%Q D 1% OIZ* OE'E[:
CEIIELEEYSE : OIAMSIEIEFSETWA © 10 mg/m
SEBIIEEHESE « HgAS
sSga2iadRHSE © HdelsS
SHUAEEDM(PSMMESUHASE : HLAS
4) BN 2E
HESSXNSE : g eis
SIOIHA2ZE @ ole S
Zeltaea2a - g es
AASAZHUHASE @ 0% 0l4 L
SxALZRUASE 0 0% 0|4 L
CEIESEHSE ¢ SHMZETWA ¢ 10 mg/m
SEI=EYE2E @ HgAS
SgaHARHSE © A2
SHUHEEDMPSMMESUHASE : HLAS
5) 4(HH SHE
HME=S3XNS82 : g els
SIOIHAE2ZE @ dlg oS
2elaRsE @ g AS
AHSISHULEE 0% 014 LM
SFHLZTUHASE - 0% 0la L
CEIFHESE ¢ EAH(4H SXE)TWA @ 2 mg/m
SIIIEHEESE eSS
SgAUARMHSE © HLEAS
SHUHEMEBDMPMMEUHASE  HLAS
6) 2-HIE2Z=2 oA 2,2, 4-E2I0IHIE-1,3-HEQCO0I22 2=0AH
HNES3XNed @ g AS
SIOIHASZE @ oY S
ZelaRi2a @ g 243
AAAZFHUASE - Y elsS
SEHATIUASE @ Y S
CEIIFHEESE oY s
SIEIELEHSE g3
SgACINAMRFHEE : HHelS
SHUHMBIMPSMMESUHAZSE @ HLAS
7) 9YHY
HME=S3XN22 : g els
SIOIHASE @ oie els
2eIHARHSE @ Y oAS
AASAZHUASE oY elsS
SEHATTUASE @ oY oS
LEIELEEEE Y s
SIgJIEEE=2E oY els
SgAUHARNSE @ HLEAS
SHUHEMEOMPSMKMEHAZE @ g 42
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HE=SsSXNEd @ g is
SIOHHAEZE @ oile 88
2ely=oisa % Ol& LM
SUSIZZULSE ¢ 1% 0la L
SFALBNUUASE - 1% 0la L
CEIELFESE  ogd 2e=2(3) ¢
SIEJIEEEEE « igaels
SgaHaRH=SE : HEAS
SHAEEB DA (PSMMESUHAEE « HESUS
L. steted 2ol oS M : g els
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MIOHIZE : e S*S
SiOl2Z - digsls
2) 2-HIg-2-Z2HA, SEH SR -2 2-
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3) Ol&tst ElEts
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Ch. fgSctd2c|gol 28 M : HIg=2
1) 2

2) 2-Mig-2-Z2HE4, SEA L8R 2-0HEAY 2-ZZ2 A A AND HIE 2-HE-2-Z2HAM(2-ME. ..
3) Ol&SH ElES

4) BN 2

5) EA(Ae 228

6) 2- DIIE'HEW&JJ 2,2, 4 ECIOINE-1,3-HAAT0IS2 20AH
H47 M3ERF(H=24)
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7) SHY

8) 1.2-olENctol=

M4z MIERF(+=24H)

et HoIS2elgo st #H 2 MBS ASTUM LMcts HIIS S HoISelA#B[EH 10 2o XIFHDIS (HEH !
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O JIEt =W & 2A=—0l 2t Xl
1) 2
AU(RFRE R 2EsZaelY)
HE|tsS
=2 H

DI=22/ZZ(0SHA &) @ e 8l
Ol=22| 82 (CERCLA &

-
a
Q
o

D=2t/ Z 2 (EPCRA 302 &) @ diE 8l
DI=22/Z 2 (EPCRA 304 =#d) : g 8ls
DI=22/Z2(EPCRA 313 =#d) & g 8ls
D=2 (Z2HZ2g8A2E) « g 8ls

D222 BE(ASESEHASE) « e 8lS

D=2eBE(2ERSAZENEE) « W 8l

EU ERZE(HEERZY) « g els
EU ERZ2(ABEFR) « g eis

EU ERZ2(HHEFR) @ g S

2) 2-Mig-2-Z2E4, SEA L85 2-0EAA 2-Z2FA 2 AND HIE 2-HE-2-ZZ2HM(2-ME. ..

(TR R 2ESE 2L
eSS
=AM
DI=22I H2(0SHA #E) @ #HE oS
D222 H 2 (CERCLA #H) @ g es
D222/ H 2 (EPCRA 302 #&) @ Y gis
DI222I Z 2 (EPCRA 304 ) : dHY oS
DI=222IH 2 (EPCRA 313 &) @ Y oS
=232 (2HEZLYEAZH) @ g oS
DI2AUIFE(ASESHASE) @ HY 22
DI2AIFE(2ERISATANEE) @ Y s
EU S22 (HFERA) © WY A
EU ERX2(AEE23R) @ Y s
EU ERXF2(0E237) @ Y S
3) Ol&t3 ElEts
(TR ]I QESE2LY)
Hetelis
27
DI222/H2(0SHA #E) : Y eUs
D222 M2 (CERCLA #&) @ g 28
DI222I M2 (EPCRA 302 &) @ Y gls
DI222I M2 (EPCRA 304 &) @ dHY gls
DI222I M2 (EPCRA 313 &) @ Y gis
D222 BE(RH2LEASE) : HY S
D22 E(ASESEHAST) : HY ¢S
DI22ARHB(2ESAZHSE) : WY gls
EU S22 (HFERAD) © HY As
EU ERF2(AE237) @ Y oS
EU 2R (d27) @ g S



=AM
D222/ Z2(0SHA #E) : e el
O3 22l 32 (CERCLA 7E) @ dilg s
DI=222lZ 2 (EPCRA 302 =&) @ g el
DI=222/Z 2 (EPCRA 304 =&) @ g el
DI=22/ZZ(EPCRA 313 &) @ g el
D=2 (ZH=LEASE) @ Y S
DIRUCIFE(ASESEASE) : e &S
D=222YE(2ECSATMSE) @ g el
EU ESEE(H#EERZY) @ dig aAS
EU ERFE(EEF) : g 88
EU ERFE(AHEEF) @ W &8

5) 4(4e 228

(Y R 2gszaAY)
HEelsS

=2 Al
DI=22/82(0SHA =E) : dHE 8l
DI=22/Z 2 (CERCLA 7E) @ Y &is8
DI=22/8 2 (EPCRA 302 &) « g 8lg
DI=22/8 2 (EPCRA 304 =#d) : g 8lg
DI=22/8 2 (EPCRA 313 #d) « g 8lg
D=2cBE(ZHEZEEASE) @ Y A3
D222 (ASESEHASE) « e 8lS
D=22eBE(2ECISAENSE) « g 8l
Bl ERZL(HEERZY) « g 8ls
EU EREL(ABE2F) « e &S
EU EREL(LH2F) @ e 8lsS

6) 2-HIZ2 =2 &AL 2,2,

[U(ERYE ]I g2
HE|lsS

=AM

DI=222/ZE(0SHA &) : die 8l
DI=22/H2(CERCLA 7E) « aig 8ls

(
(

DI=22/Z2(EPCRA 302 #d) : g 8ls
DI=22/Z 2 (EPCRA 304 =#d) : g 8ls
DI=22/Z2(EPCRA 313 =#d) « g 8ls
D=222BE(2HZ2g8A2E) « g 8is
[22CIHE(ASESHEASE) @ g 8ls
D=22eBE(RERSAZNSE) @« g el
EU ERZL(HEERZY) @ g 8ls

EU ERZ2(ABEFR) « g s
EU ERZ2(HHEFR) @ g S

FU(RE R 2EszaAeY)
e 8lg
=AM

DI=222/ZZ(0SHA &) : o 8l
Ol=22/ 82 (CERCLA &
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Q
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0l=2t2l &8 2 (EPCRA 313

D222/ Z 2 (EPCRA 302 #&) @ Y gis
DI222I Z 2 (EPCRA 304 ) @ Y Qs
AE) g gs
DI2AIFE (LEHSUHEASE) @ HY 22
DI2AIFE(ASESHASE) @ HY 22
DI2AIFE(2ERISATPANEE) © Y U8
EU S22 (HFERA) © WY A2
EU ERX2(AE23R) @ Y s
EU ERX2(0X237) @ Y s
8) 1,2-0lEleCiol2

(TR ]I QESE2RY)
sHetelis

27 -
D222/ H2(0SHA #E) : Y S

D222/ 82 (CERCLA &) @ 2267.995 kg 5000 Ib

Ol=222l 82 (EPCRA 302 &) @ oY
Ol=222l 82 (EPCRA 304 &) @ oY 815
Ol=2e2l3 2 (EPCRA 313 &) @ g &
D222 (ZHEGEASE) @ g S
D222 E(ASESEHASE) @ dig S
D222BE(2ECSAZNSE) @ g el
EU ERZ2(2EERZY) @ dig S

EU ERZ2(AE2F) @ g S

EU 2ERTB(AHEIF) @ Y AS
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o o -

- 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.nim.nih.gov/

- SIDS; https://hpvchemicals.oecd.org/ui/Search.aspx

- SISISAAMBAALY 2EISAWS A (http://ncis.nier.go.kr)

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

- International Chemical Safety Cards(ICSC)(http://www.nihs.go.jp/ICSC)
ASESHBHCIANAE | AYUBTHAE (http://hazmat .nema.go . kr)

O JIEt S2HMEANE AE) 2
- = MSDS= AMYOHNEAY 2 SISt HO 27 - HAl & SEAMABATNSH 28 JIE DAIS
A0 POt 2 HE2 MSDS SS F oK B - HEE =, =W 2 A - 87 - &8 S5 IS
- 3U 2 AR S 82 2 32 EXU 2l d222 Bgst A2
2G| LXK ES = A2H, M2 EE HE L HES SotH =AIZ HE = US.
- 2 MSDS= Mol el XA FE & AdNZ0 2HotH =0l HdE H0ILE NSAHHME
M| 250ots A2 OtLIN, AN &2 Ag40l LIEE = QI W20l F2AoiA AEe A
@ 2 MSDS= AUt EAY HI10X L DELSS DAI(M2020-1302 &S H 27 - HAl &
SZHHBATZO 28 JIE)0 2dh HEZA2MH, HSAH e RS2 L ST JISNI2H MBE.
@ 3SRt 2 MSDS Xtz 2ol FIHEQel MR = UP-DATESIOT AFSSHD| BHe
Z= A4 0 2021-01-13
HE == L 2SS HE 24X ¢ 13 2021-01-13
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http://monographs.iarc.fr/ENG/Classification/latest_classif.php
http://ntp.niehs.nih.gov/index.cfm
https://www.osha.gov/laws-regs/regulations/standardnumber/1910/1910.119AppA
http://ncis.nier.go.kr/
https://echa.europa.eu/information-on-chemicals/registered-substances
https://pubchem.ncbi.nlm.nih.gov/
https://pubchem.ncbi.nlm.nih.gov/
https://hpvchemicals.oecd.org/ui/Search.aspx
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