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. 2o AL 28
=M AR (hazardous to the aquatic environment) 24 P23
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=4S4 (acute toxicity) 7 &5 (ATEMIX :3018.282<= 5000)
SH =4 (acute toxicity) ZI FE5 (ATEMIX :2919.461<= 5000)
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: TWA 2 mg/m3, Respirable particulate matter (containing no asbestos and <1% crystalline silica)
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: TWA 25 ppm, STEL 50 ppm (10 mg/m3)
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© TWA, 3 mg/m3, Inhalable particulate matter
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- Z3 : LD50 >5000 mg/kg Rat (OECD TG 423, GLP)(ECHA)
- I : LD50 >2000 mg/kg Rat (OECD TG 402, GLP)(ECHA)
- &9 : Dust LC50 >2.1 mg/ 4 4 hr Rat No death (OECD TG 403, GLP)(ECHA)
O LT 244 L= U324 : relative X& MEE (%): 112.9, U234 &S, human, EU Method B.46 (ECHA)
O Mgt & & T U234 U324 248, Rabbit, AUSE(0), SRM(0), ZLUSE(1.2), ZU2Z(0.7), 0ECD TG 405
(ECHA)
O SE)| WeIA @ HEE 0|2F AFZD OINY &= 5 60 N AIFNE H 8959 5= LA LUS.
SEJ| WOAS 9K %2 (ECHA)
O Ie MelA : DeIA S, Guinea pig, 23!, 0ECD TG 406 (ECHA)
O gy
AHOIREAY T2 U
D2BLESRDA : 2 s
IARC : Group 3

OSHA @ Xt& 88
ACGIH : A4 (Talc(containing no asbestos fibers))
NTP @ XtE 818
EU CLP : XIZ S
O MAMIE HOIFAE @ invivo - ZRF MAHNEE
vitro - Z/F NZE 0188 SMH Ola AE: 84

473, EU Method B.10 (ECHA)
1

125t STX SHHO| AIE: SM(rat, £21), 0ECD TG 478 in
rat pleural mesothelial cells (RPMC), CHAMEMAEH @1S), OECD TG

O MAalSHd @ P4l 6~18 2ol JAIS ENOIA 1Y 900 mg2 &Al/kg HIES FOHE 21 EHOHN Ot HEH0l SiAS.
MA JISUHAM S 28 Shte LIEIUX 2US. NOAELS MAl =4 H70A 900 mg/kg bw/dayZ 2t3=& . Jt0IE etel
OECD TG 416, GLPRt SS L& S A NOAEL(ZES4H) = 1600 mg/kg bw/day, S==== IS0l 1600 mg/kg bw talcFE0E A,
gtet XE0 YES 0IXIX LASH, 2H, EHOF M=o H&S 0IXIX %S, rat, GLP (ECHA)
O SHENMISH(1E &5) : U2 4S8
O SEFHEAEFISH(BEs &5) + AR(2UH): HE(Y/AR)E Soll 1012 S TalcE MEEE AESIH 27 =58 2
b, NOAEL2 100 mg/kg/dayS. LEIHOl S5 SHOE 2HE0| AUUSO, 422 XMl S2 5 o Olele 9 B2
SES 2RSS, 2L 24 Ml 220 e S50 F S22 N20AH LHE, HEHH P S0 2 oY o
st Slhe AAS. (0ECD TG 452) (ECHA)
O EoRdid @ Iz A8
3) Bt 2E

O 24 =4

- &3 : LD50 > 2000 mg/kg Rat No death Not classified (OECD TG 420, GLP) (ECHA)

- &Il : LD50 > 2000 mg/kg Rat No death Not classified (0ECD TG 402, GLP) (ECHA)

- £¢ : Aerosol LC50 > 3 mg/L air 4 hr Rat No death Not classified (OECD TG 403, GLP) (ECHA)
O IR 2AL £= U224 E)E 0I8s A2 IR X324 oS, £8H0), £5(0) (0ECD TG 404, GLP) (ECHA)
O Ast & &4 T= U234 0 ENE 0188 A8Z = N=24S WX $S. ZU2E(0), EXM(0), Z29(0.67), 29t
(0) (OECD TG 405, GLP) (ECHA)
O 87 H2UH : Nz els
O 0T 2y @ DIRAE 0188 48 20 012 UULS 9N &S (0ECD TG 429, GLP) (ECHA)
O gad

AHOIME Y T2 QS

DE2LESLDA @ 2 U=

IARC : Xt& 83

OSHA : Xt& els

ACGIH @ Xt& els

NTP @ ItE Qg

I §Q

EU CLP : Xt& S
O MAIME 0|24 : In vitro gene mutation study in bacteria (OECD TG 471): S4, chromosome aberration study in
mammalian cells (OECD TG 473): &4 (ECHA)
O MAISH @ HEES 0|88 ZFRANEZN 0 S 2FUHE SHSFCR
mg/kg bw/day (OECD TG 422, GLP) (ECHA)

O SZEdzEII=s4(18 w58) + Iz 88
£0
=2

O SZ3EFFYIISH(Bts &) « ®E |88 IAU=SSHASZD Rols SHE Jg 2Z X &S, NOAEL 1,000
mg/kg bw/L (A M FHE) / HES HACZ SYLU=SHAEZ D (0ust) 8F 24, S4 Ad 24, H S S0t2 28
ZHECASL HNsEIENAN 2HE Z2UZ SHEA 20| Qs ALZ 2F, Mol S4 RLSHK 2S (0ECD TG 413,

GLP) (ECHA)

O sglraid + U2 88
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: D50 > 3200 mg/kg Rat (SIDS)

: D50 = 15200mg/kg (16 mL/kg) rabbit (SIDS)

4.4375 mg/ 4 Rat (SIDS)

© Not irritating : 48A12F ZtEAl 2 &= : 0.3 Not irritating : S8t =} 24hr
0.3 (lUcLID, SIDS)

= &4 = =24 @ Slight irritation : 48A12F OIZ 0l X201 2% AtetE (SIDS)
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OSHA @ Xt& 88
ACGIH @ Xt& 18
NTP @ Xt& 8
EU CLP : XIZ 8IS
MANIZ BHOIRY : 2HSHBHOIAE 24 TA8, 100, 1535, 1537, 1538, 0.01 - 3 ug/plate (SIDS)
HAIS A : NOEL=1000 mg/kg, NOEL = 1000 mg/kg(developmental toxicity) (SIDS)
HEMIISH(18 &8) : N2 A4S
HEMIISH(EHE &) : Rat 41~51Y FF ALS2e18 = | 2 5
2, HESLA. AZFAMUSHSIE & hyaline droplet JF SI0IZE AHOZ 2 2+ TAFW FHO| 2HA|
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: LC50 5.05 mg/ £ 4 hr Rat (OECD Guideline 403, GLP)(ECHA)
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O OIf 224 @ JUIINE A4Sz I2UUL AIE 2 28 S LIEHHA ZS (ECHA)
O g24

AHHMEAHY - g BlS

NEBLSRIAM @ g A8

IARC @ Xt& U8
OSHA @ Itz S
ACGIH @ Xt= 18
NTP @ tE S
EU CLP : XtZ 3

O MAME HOIFY : invitro ZRE HYAHEIE 0I5t SMIO0IMAIE S4 (0ECD Guideline 473 (In Vitro Mammalian

Chromosome Aberration Test), GLP,ECHA), in vitro ZRF HILNEZE 0128 RAEXNSHBIOIAIE S4 (0ECD Guideline
476 (In Vitro Mammalian Cell Gene Mutation Test), GLP,ECHA), in vitro DIMEE 0|28 SHSAHHOIAIE S4 (ECHA)
O IéﬂME/\‘I . I}E O‘lo

mg/| CERAC- Ll1H

c =2 5
c £
tYE, 84 ¥ & HMS0 Uol s=
2

301 =35 nm)0fl 4 A2t SO S S EAIRCH ZE =1
ZHE |2 SOt AFLEILE ¢ D HE

5 mg/Le 01I01§E SZO0AM 4 A2 =9+ CERAC-PigmentOll &

SAXASE (MLC)E 5 mg/LS Xote HoZ AFL/JUSLIC

E)HHX{X}]'E/\%(H}E I_=_=) : %\H (g _J'\_) EH/\I'OE 0|.D|»/g =

PR A D CIE gites 2HEE X A4AS, NOAEL 4.7 mg/L air G 13 GLP)E I (0tBtY): BHEZS
HIEIIRNCZ L& 2, HEH LNt HEGHH LXotl) MENol ZUE LIEHY . HSEHS A

.7 mg/m'), Rat, OECD TG 413, GLP)(ECHA)
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IARC : Group

0 ~ .

: D50 300~2000 mg/kg (EU Harmonized Cat. 4) (ECHA)

: LD50 >3500 mg/kg Mouse (ECHA)

: Aerosol LC50 > 2.5 mg/L 6 hr(conversion to > 3.75 mg/L 4 hr )Rat (ECHA)
AN = U240 E)E 0188 IR 2A4 T= U=4 AIE Z0 TR0 U=
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- 592 : Dust LCO 4.6 mg/m 4 hr Rat No death Not classified (OECD TG 403)_(ECHA)
O IR 244 L= U324 BENS ez 1R RAE/AMId AE 20 EFA %S (0ECD TG 404) (ECHA)
O 48t = &4 = U248 @ ENE AR dE & 4/I=48 A8 21 239X %S (0ECD TG 405) (ECHA)
O s87 weld - U2 8is
O e 2#2H @ JILITIIOE HACE IIf WUed AE Z0 =]X &S (0ECO TG 406, GLP) (ECHA)
O g24

MM EAY ¢ XE S

DNEL-SFDA @ E&d 2

IARC @ Group 2B
OSHA : Xtz a8

ACGIH : A3
NTP @ & Q8
EU CLP : Xt& S
O MAMIZ Holad In vitro D|ME2 0|28 SAHSHBOIAIE 20 S4 (0ECD TG 471), In vivo HEZE 0|28t 2%
EQ 12F L& RIUSH ANE 20 UHEE2 84 (ECHA)
O MASH @ IIRAE Sz NI MASH AlE 21 MBHEQI MAl =40 2E5E X &S (ECHA)
O SEEXNBISH(1E &) © U2 g8
O SHENFISH(EIE &5) | IIRASE HACE BIEAIREN AE 21 XNYXQ I& (OECD TG
452) (ECHA)
O BAARHY : U2 oS
12) 2,2'-[1,2-0lHIQICIOI L HIA(SAl)JHIAMES
O 24 =4
- A3 : LD50 17000 mg/kg Rat (IUCLID)
- Z1 : LD50 > 5000 mg/kg Rabbit (IUCLID)
-84 ' Nz g2
O I8 2A4 T= U234 i8l/ZX= (1UCLID)
O Agt & &4 T= U324 242 3 = (1ucLio)
O &87 s Iz g3
O Hg o4 : oIH/2 nels (1ucLID)
O gy
ArHOtMEAHY - XE S
NELESREOA - Az S
IARC @ Nt& 2
OSHA @ Xt& 82
ACGIH @ Xt& i3
NTP @ Xt& A8
EU CLP @ [t& S8
O MAIME HOIFA @ invitro(AIE2L): 84 (I1UCLID)
O MAI=SHM @ Rat EHOHOI ZEF (THOMSON)
O SEEMNMISH(13 «&) : N2 U3
O SHEMFISH(Es &5) : Nz oS
O EoRold @ 2 AS
12. &30 0IXl=s ¥&
Ot MENSH
1) 2
O o5 : 12 g8
O 22z Xz s
O x5 : 12 g8
2) E4(HH 2HE)
O o5 : X2 g8
O 22z Xz s
O x5 : 12 g8
3) B 2E
O o0& : 1=z 43
O 225 : 12 48
O Z& : EC50 > 14 mg/L, NOEC 14 mg/L 72 hr Desmodesmus subspicatus (OECD TG 201, GLP) (ECHA)
4) ol A S ZEA
O & : Xz g8
O 22z Xz o8
O =8 : Uz g8
5) MA3 & St=@
O Ol& : LC50 >100 mg/ £ 96 hr Oncorhynchus mykiss (IUCLID)
O 2% : EC50 >1 mg/ £ 48 hr Daphnia magna (IUCLID)
O X5 : EC50>100 mg/ 4 72 hr Scenedesmus subspicatus (IUCLID; Micromedex)
6) dAHY
O 0% : Uz g8
O 225 X2 48
O =8 g g8
7) -2 =2 WA 2,2, 4-ECt0IHIE2-1,3-HE ool 2L-0AH
O O{& : LC50 30 mg/ 4 96 hr Pimephales promelas (IUCLID)
O 22S : EC50 =95 mg/ £ 48 hr Daphnia magna (I1UCLID)
O =8 : EC50 18.4 mg/ 4 72 hr Selenastrum capricornutum (IUCLID)
8) =43 Mg H A2
O o0& : Xz 848



O 2Z2% 1 L0 = 100 mg/ £ 48 hr Daphnia magna (GLP, ECHA)

O X2 : EC50 18 mg/ £ 72 hr Pseudokirchneriella subcapitata (ECHA)
9) R»XE

O o5 : X2 g8

O 22z Xz s

O x5 : 128 g8

10) 1,2-0lEIQICtOI=

O O{& : LC50 >72860 mg/ £ 96 hr Pimephales promelas, NOEC 15380 mg/L 7 d Pimephales promelas (ECHA)
O 2Z2r& : EC50 >100 mg/ £ 48 hr Daphnia magna (OECD TG 202, GLP), NOEC 8590 mg/L 7 d Ceriodaphnia dubia (ECHA)
O X2 : EC50 6500 ~ 13000 mg/ 4 96 hr Raphidocelis subcapitata (EPA 600/9-78-018) (ECHA)
1) 22 =2
O OI& : LC50 >1000 mg/L, NOEC >1000 mg/L 96 hr Leuciscus idus (ECHA)
O 2% 1 LC50 >100 mg/L, NOEL 100 mg/L 48 hr Daphnia magna (OECD TG 202, GLP) (ECHA)
O X2 : EC50 >10000 mg/L, NOEC >=10000 mg/L 72 hr Desmodesmus subspicatus (OECD TG 201, GLP) (ECHA)

12) 2,2'-[1,2-0lEHIQICHOILHIA (Al JHI AN E 2

O OI& : LC50 >10000 mg/ £ 96 hr Lepomis macrochirus (ECOTOX)
O 2% : LC50 46500 mg/ £ 48 hr Daphnia magna (IUCLID)
O =% : X2 oS
Lt &84 9 24
1) 2
O ®=24 : |og Kow = -1.38 (HSDB)
O Zolld : Xtz el
2) BH(4H 2TF)
O &84 : Xz 83
O =24 : U2 23
3) B4 2E
O &84 @ Utz a8
O =old : Uz els
4) oA SEEA
O 24 : (Not applicable)
O =old : Uz elg
5) MMz & Stz
O &84 Utz a8
O =dld : Uz elg
6) AHL
O MR4 : N8 S
O =4 @ k2 oS
7) 2-HIE¥Z2 @Ak 2,2,4-E2I0I0E-1,3-HEHHCCO0I22 2L0HAH
O &84 : log Kow = 3.47
O =4 @ k2 oS
8) #=&t3 At H AR
O &34 : X2 88
O =2dld : Uz a2
9) REXE
O &z : X2 98
O =2dd : Uz el2
10) 1,2-0llEIQICOl 2
O &84 : log Pow -1.36 (ECHA)
O 2od : Uz els
1) J1=2 28
O &z : X2 88
O 2od : Uz els

12) 2,2'-[1,2-0lElQICHOI L HIA (S Al) JHIAGE S

O &84 : log Kow -1.98 (estimate) (ChemlDplus)
O Zod : Uz a8
Ch. ME=sx4
1) 2
O s&54 : X2 gs
O MZdd @ Xz US
2) 4(HH 2HE
O =54 : Xz 83
O M=2old @ Xtz i3
3) B 2E
O =54 : Xz 838
O M=20i4 : 90 % 28 d (CO2 evolution) Readily biodegradable (ECHA)
4) oOr A ZEEA
O =54 : Xz 838
O Mzold @ Xz 3
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Insoluble substances (water solubility 1mg/ 2 or less (Not classified in acute toxicity)(ECHA)
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SLALAXHASE @ Y gis
CEIELEHSE Y s
SI2IIELFSE  HEgs
SEZRINARNSE © dHgels
SHNFMB DA (P RSHASE « dHgels
5) MA3 = 2@
HMZESXSE @ g 28
MZESIISE @ Y e
22ASE WY oS
HASIAZHASE : 0% 0l4a 2y
SLALARHASE : 0% 0l4a 20y
CEIESFSE  JISRITWA © 2 mg/m
SI2IIELFSE : HEgs
SHZRIHARHNSE © dHgels
SHHHBIAN(PSMMESUHAER @ HFelS
6) HAHIY
HMZESXSE : Hg a8
MZESIISE @ g s
228 - HY 28
NUSIASHASE @ Y e1s
SXALAIHASE @ WY 218
CEIELFEE WY U8
SIZIELNEE WY U8
SHZLIHARHSE @ HYgels
SHAMBINM(PMHEUHASE @ Y A8
7) 2-HIEZ2 oA 2,2,4-E2I0|0IE-1,3-BHCICIO|I 29
MESXNSE : Hg 28
MESIII2E @ g s
22AaSE Mg oS
NAUSIAZZHUASE @ Y oS
SHAZEUNA2E @ Y U2
CEIEEFHEE WY w8
SIRIIELFEE g2
SHZLIHARNSE @ HYgels
SHANMBIA(PSMHMESUHAER © HFels
8) #4tg Mg H AR
MESXSE @ g s
MESIII2E @ g gs
2HASE @ 1% 014 2m
NASAZHUHASE @ 1% 014 LM
SHAZHEUNA2E @ Y %S
CEIELNSE  MBETWA : 5 mg/m
JEIELEY2E @ HgusS
SgeAdRMASE @ HgAS
SHUHNMB DA (PMMESUHASE © HYels
9) #XE
HNESXS2 @ g a2
MZESOI2E @ Y A8
2A2HASE - HY 28
AUSISHULEE 0% 014 LM
SHALTEUHASE @ 0% Ola L
CEIIFEHETESE @ MSFRA(HIZEM REE)TWA @ 10 mg/m
JEIELEY2SE @ HYUS
SHZALIHARHER © HFgeus
SHUNMBDA(PMMESUHAER © dHYeus
10) 1,2-0llEIQICOlI 2
MZESXNSE @ Hg A8
MZESOI2E @ g A8
22asa @ 1% 0l 2m
HASIAZSHASE @ 1% 0l4a 20
SLALARHASE @ 1% 0l4a 20
CEIFELEFSE Mg 222(3I1 L 0|AE)STEL : € 100 mg/m
ARIELFSE : HYeUsS
SHAIHARHNER © HFgeus
SYHFHEDAM(PSMRESUHASE @ eSS
11) J12 S22
MZESXNSE : g A8
MESII2E Y s
22HASE WY 28
NASIASHASE @ Y s
SLALATHASE @ Y s
CEIELNHSE  JI2Z2BTWA - 3.5 mg/m
BIIELYSE @ HYelS
SgZHARMNSE « HFgeus
SYHNEDAN(PSMRMESUNSE @ NS
12) 2,2'-[1,2-OlEl QICLOI L HI A (S Al JHI A0l €+ 2
HMZESXSE @ He 22



HMEGISE © o2 818
BRGNS © T oS
TUBASTUNSE WY %S
SHALVAWYAHEE : L S
CEIELNE WY S
seIlELEEd  HYUS
SHBGMRNHEE : HLSS
THONEDIN(PMUENASE @ e

L. ssr2mBeisd o8 7H : Y 8

1) 2
IESE : oigE
ARSHEN S=E 2T : Y %S
fs2 : #Y oS
I : e %S
2N : HY oS
HESEAUNSE © HY 28
ADHISE : Y 8

2) g4 (40 2HE)

JESE s

ARSHEN S=E W : Y %S
RS2 @ e as

HIME : e oS

ENEEC RS
HESEAHNSE : HY 218
ADHISE : A 8

3) Ba 2E
=S : Hgs
NRSHEN SEE BH : Y %S
RS2 Y us
HSHE WY oS
ENEEC NS
HESEAHNSE : HY i3
ADHHISE : 2 218

4) oAz BEEA
JlESE ¢ HgE
NRSEN S=E BH : WY %S
RS2 Y s
HSHE WY es
272 : Y s
HESEAHNSE : HY oiS
ADHHIEE 2 218

5) Ms3g = s
=S - sed
NRBIZH S=E 2F ¢ WL %S
RS2 WY oS
HSHE WY s
2NSH : e oS
BESZATASE © HEY o8
ADUHISE : HE 81

6) ety
JESE ;oY 8
NRBIZH S=E 2F ¢ WL %S
RS2 WY oS
HSHE WY s
ENERIRCTEg- 8

HHESZAIHASE : e 8lg
AtDCHHIZE ¢

7) 2-HI2Z=2 oA 2,2, 4-E2t0IHIE-1,3-HHIT0IS2

JES ¢ e
ARBHEN S=E B : 2 oS
Rs2 Y o8
FHSWE ;WY oS
NS ;WY %S
HESZAUASE : Y 818
NDHHISE oY oS

8) &5 M3t B Aze
JES ¢ e
AREHEN S=E BT : W2 oS
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FHZHE ;WY oS
NS ¢ WY %S
HESZAUASE © oY 818
NDHHISE oY oS
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Rs2 Y oS
FHSWE : HY ¢S
ENEIR RS
HESZAUASE : Y 818
ADDHISE : o o8

10) 1,2-OIEIQICIOIS
PEE
ARBEEN S=E 22 : H2 oS
Rs2 WY oS
FHSWE ;WY oS
N2 ;WY oS
HESTAUASE : Y 818

11) Jt=2 =

=23 : sgE
NRgNRN S22 23 : g oS
s=2 g oS
AHTHE Ny oS
2128 : Hg s
BESFEANYSE : o oS
ADUHISE @ #E oS
12) 2,2'~[1,2-OIEN QICHOI L HI A (S A JHIAOIEHS
j|x=x| ==
NA2EZM S=2 23 @ HY o8
ss2 g o8
AIWE oG s
202 : HY %S
BESEANSSE : o oS
ADCHISE © #E oS
O igsormzeieo o8 AH ¢ HISIES
1 2
e ots

2) g4(4e 228

3) & 2H

4) ot & IFEA

5) M43 € Sts@
=

6) YAHY

7) 2-MEZ2 @A 2,2,4-EC0IHIE-1,3-HAQCOO0IS2 2L0AH
H4Z HBMARF(H+=84)

8) #=4ist Mgt H Az

9) #ZXE

12) 2,2'-[1,2-0lEHIQICHOILHIA (S Al) JHI AN E 2

H4F HM3HRF(+=34)

2. HOISBRAL0 98 AN SYIR L NLTVASH ABS =4 2.
OF JIEH 2 L AZHO B 7R
)2
2 (RFY | 2YSALIY)
sHels
22ARH
DIRZL(0SHA 7T) : W S
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- |ARC; http://monographs.iarc.fr/ENG/Classification/latest_classif.php
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- 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
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- EPA; https://pubchem.ncbi.nlm.nih.gov/
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- ECOTOX Database, EPA(http-//cfpub.epa.gov/ecotox)
- International Chemical Safety Cards(ICSC)(http://www.nihs.go.jp/ICSC)
- AESZBUIALY, AU E (http://haznat . nema.go.kr)
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