=2 DS)
NOROO SOt B HXZ (MS
(0] Xtge MPgorEEAY H10XE RO 2 S 2HY)
MSDS# S @ No Data
1. StStRME A0 &8 EE
I, HIZY : QeHES F-3372 METALLIC CHARCOAL(AS0ilLI2)
O 828 : 84 HQUE
Lh. MZ2 21 822 AtE49 Hist
O #ANET ¢
O AE49 Hst: A1 &2 AE Hst
Ch. MZEAH/SSX/ RSN H2
O MY @ (F)RHQE
O F=4 @ BT CHEAl EFQF—T‘ g2 351
O FEM3 ¥ 2129t @ 031-467-6114 SHT/SE =4
2. 7ol AFH
. 2o AL 28
OIS M (flammable liquids) & 3
24 =4 (acute toxicity) S FE24(ZJ1) (ATEMIX :14.781<= 20)
grok M (carcinogenicity) &1B
MA=XM (reproductive toxicity) F&2
MAHIZE S0l A (germ cell mutagenicity) =18
Aot = &4&/= N=422 (serious eye damage/eye irritation) J=2A
EX HM¥A)| SH2Z(18/==)(specific target organ toxicity single exposure) &3 (E&J| =)
EXN BNN)| SHASE(Y=L-=)(specific target organ toxicity repeated exposure) F&2
o8 2AM/XIN24822 (skin corrosion/irritation) F&2
E0IS0ilA (aspiration harzard) =1
£M AR A (hazardous to the aquatic environment) 2t RE3
=4S4 (acute toxicity) Z7 FE5 (ATEMIX :3333.968<= 5000)
SH =4 (acute toxicity) ZI FE5 (ATEMIX :3684.352<= 5000)
L. GIZXEX 235 Zes 20 BHX &=
O DEEX
OjMzo @ 28
O Kol 218 27
H226 Qlstd Rl 2 =D|
H332 EQ5tH Kals
H350 2 Lo £ US
H361 EHOF S£= MASHN 42 2o 2A2E &
H340 R& QI ZEs o2 = US
H319 =0l Alst =22 Lo
H335tH336 S EJIH X=28 222 = US. £E8 L= SIIE52 €22 £ US
H373 &JI2F &= 2L OH AX = 2tE, 34, I8, S|, €Y%, SFTAZHU =4S o2 £+ US
(118 ZZ(MSDS)) .
H315 TR0 X222 2o
H304 &HA JIE2 KU XYY £ US
H412 HOIX L0l 2ol >MMS0H Soie
H303 &21H RHE = US
H313 M2 H=otH Koig = UAS
O HEgxx 27
L
pP210 &, NXQ| HHE, A3, ¥ Y 1 9o HIJACZRH HelstAL. 2
p223 20 ESAI2IX DAL
P240 12t =E&HIE HXISHAIL.
P241 HZH(AI| - &) - ZH)EHIE AIESIAIL
P242 ATHEDF EMBIR YE TFE AMEOHAIL.
P243 HEI| ©X XIS FHotAL.
P280 ES&EY - 259 - 2ot - QtHESIE HESHAL.
P261 2& - 8 - JtA - DIAE - )| - AT 0|9 S TISHAL.
P271 82| T= &It & e ROAME FHBoHAIL
P201 AI2 & 32 HYHANE SHEGHAL.
P202 R E OtE GIYXX 2PE A Olaiotd| Hols F36HX OHAIL.
P64 FHz Fole & & EF 2/AE EX6l M2A.
P260 2& - & - JtA - DIAE - I - AXY0IE ELGHK OHAIL.
p273 1222 HIEGHA OHAIR
- s
P303+P361+P353 LIR (L= MHelateh) ol 2CH: QYEE DE 2IFE SA| HOAL. IIRE 22 AoANUEE
AMNRIGHAIL )
P370+P378 3t Al 22 11J| ol HESH ASHHE ASGHAIL(58 &X).
P304+P340 EotH: AlMSH S0t Y= R2Z FI|1) SESHI| 42 NAHZ AE S FGHAIL



P312 SEHES L)IH Q202 (2AH S RES YOAL.
P308+P313 =& &Lt L &0| Reigg: Q&= XX - X2
P305+P3514P338 =0l 228: Z 22t 22 XTAHA ANOAL. JIs

N2,

TOAIL.

oter meeq

XE HMIASHAIZ. HEH e

P3374+P313 =0l Xt=301 XIBEEH: stAOl XX - ZHE FGHAIL.
P304+P340 ELotH AlMSH SIIJF Y= R22 KI|D SECH| 2 XMNZ AHEE FOHAL.
P314 SHES L)IH Q&8N0 IX|/XTAHS AGHAIL.
P302+P352 I 20 S22HH: &2 20 HISE AAIL
P321 2RE XMXIE GHAIR2.
P332+P313 TS Xt=01 LIEFLIEH: QStAOl XA - FOIE EOA|L.
P3624P364 @S O/F = HD LAl A2 & HIRGIAIL.
P30OT+P310 AZACIHEH: ZAl 2I2IIA(2AHS S8 YOAL.
P331 E6tAH SHAl OFAIL.
- &
P403+P235 ED|Jt & &= R0l 225t M222 |XIGHAIL.
P405 S E XIS ot MEOIAIL.
P403+P233 2D|JF & Zl= R0l B2GHAI2. 8J18 S5l LHGHAIL
- H2I
P501 HIDI2 23 g0l et WEZ - 8II18 HIISHAIL
O |ol. AAEd 2RINE0 ZSEX 2= JIE Kol AEH
FPAXI ==
. NFPAXI 22 ot B2
geiuly Uz elg Uz els iz 8
TWA : 50 ppm,
=l a9 sS =S
STEL : 150 ppm } '
Zedel 22012 2L0E oHZE OthE) Uz el8 Az RS Nz S
N TWA = 50 ppm,
-Hg-2-HE2 a2 sS U8
-2 STEL : 75 ppm } A
P-HEAMES Uz el8 e elg e s
TWA : 100 ppm,

gl neelis zels
A STEL : 150 ppm } A
1,2-BIECIOIItS A&, 1,2-CHOIIE OIAH TWA @ 5 mg/m Az AsS zeS
Copper chromite black spinel (C.|. pigment black 028) TW/{%ﬂJ-((;ir)ng/ zels nzels
OOl A~ E STEL : C 5 ppm|] X2AS Az S
Methy| methacrylate, ethyl acrylate, 2-hydroxyethyl methacrylate 52 gs 2o 2o
copo | ymer

TWA : 100 ppm,

ERsR] Zels Zels
ol STEL : 125 ppm A A
WEE AN LIZE S0 (49) TWA 2 0.8 m/ | pogs LT

m
U-GtO|ES A-4-H E-2-HE2 TWA : 50 ppm nzdsS =S
TWA : 2 mg/m
Cobalt aluminate blue spinel (BZE LZ0IUI0IE HM HEA) (€R0158_012| [H=gS =Rt =
A 9)
LAHDIE BT USE (49) WA =08m/ neas NEEE
FHH2 ¥Y L #RY
S22 Y 22H(01H) CAS® 5 g3 (%)
gy - - 29~39
SZdl Toluene 108-88-3 14~24
T2 T 221012 2:HE 2 0tk
Ei ol IS GIEZ Ol Propylene glycol methyl ether acetate 108-65-6 8~18
U-DIE-2-HIEHR -Methy |-2-pentanone 108-10-1 5~15
P-S S AOES P-Butoxyethanol 111-76-2 2~12
KHd el Xy lene 1330-20-7 4~14
1,2-HIFECIOIIt= AL A, 1,2-CIOIOIE! Ol |1,2-Benzenedicarboxylic acid, dimethyl
131-11-3 1~10
A H ester
Copper chromite black spinel (C.I. Copper chromite black spinel (C.1. o1 _
pigment black 028) pigment black 028) 68186-91-4 1~10
otolAEE | sophorone 78-59-1 1~10
Methy| methacrylate, ethyl acrylate, [Methyl methacrylate, ethyl acrylate, 57012-37-9 1~10
2-hydroxyethy| methacrylate copolymer [2-hydroxyethy| methacrylate copolymer
Ol € s m Ethy Ibenzene 100-41-4 1~10
YHE 2T UDE 20 (59) polvent naphtha (petroleun). fiont 64742-95-6 1~10
~ot0l EE Al-4-0il & -2-BIEt2 DI ACETONE ALCOHOL 123-42-2 0.1~4
Cobalt aluminate blue spinel (2ZE [Cobalt aluminate blue spinel (C.I. an _
LZ0IHIOIE HM HEA) pigment blue 028) 1345-16-0 0.1~4
cAMRlE B UDE (4%) Naphtha (petroleun), hydrotreated 64742-48-9 0.1~4
heavy
sS=2xx ¥
Jb. =0 SHUASH -
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Lt. StZE 250ot)| o 28 XA

O ol
A5t0 BI12 YMS ZAAIAL
Hate SX10 UAS2 ot MXAKE I A
O EY:
SEE 22 U2 2290I2 Hi€oIL A28 Jisst B4 T RUAFHLISE 22 28 U2 SIIAL.
E+HNE AESHH HEs EJ10 =HGHAIL
O =5
E+HE AESHH HES E10 =HOHAIL.
SE& 222 JIH ZHIE M6t =AHGHAI2.

Ch. 83t E£= H

O 48 58 Al :

2cf = UE HItdd SES AE0H EAIIAL.
T2 S22 M=22 FAoiM HEgs 10 SIIAL

&
e
i3

O &g =& Al
2H e 2 22 21 ?I8 XNFE ZelotH ELE SKoHAIL.
JIEY 0ld HiE Al SR, NLUXHN BHE WSS SKSHAL.

o, orEzZeY
ZeN Bol U HURSTE HEGH HYUGHAIQ
HAMI| YW UAES 9B X S2 AAE A
SE)| $MS A & YEE 2IISS YRS A
F2A A ¥ BRI S8 0/2F A
3 = HHO WAL
SHINSHD BES TSHAIL
DS ol® FO|Z 9D 06150 Mol= HBEHA DAL
X2 E= pr=ERNoz =8 BYUSHN OHAIQ
o, 22 59 T= JIE HIAD FES DGHAIR
IR HOZ QS o=2 BHESIX OHAIR
HZ0l 2019 JI0t4 SHD &) 22 Al LS U5 B SIS0l YO0 MOISX OHAID 20| €2 =20| U
= 208 /0 20t BIISAIQ. (W2 Y o)
L, OhEBH X% 2HE (MIGHOF & RHS TaE)
AESIT %2 Allls LHGI0 SOAIR
29| BE Als MAIBHS IIE A,
HR XF 25 : 535C
LASE, AT BES TSIAIQ.
Ho|E A M2 OfH B2 HESE2 NE, ZYWIo Dey =9,
B
2101 221X EAS INEIX OAIL.
=ME ZI|= AE6HA DHAIR.
NS3lD AX5IH 20| & T HAM HESAIR
L2 ({2E FINO2 HAUSGAR
B YR L A 250 MEBAIR
S0l IR EBSHAIL

FEIIE X5t 2L S SHAIHU IHHE FRI= HolM B2GHAIL.
LHEEIN0 S0t =H3AIL
o 2 ot 0A oA FA0 NEOIAIR

8. L2 £ HAESH

Jb. stz L& J|IE, M2std LEI|IE S
1) Sy
O 2UARHE : U2 88
O ACGIHAE @ g 8lg
O M2SH® =2J|F : N2 oS
2) 2
O 2URAE : 129S
O ACGIH7& : TWA 20 ppm (75 mg/m3)
O MEBstd LEJ|& : €% = Toluene : 0.02 mg/L(FE XSEYA), A8 = Toluene : 0.03 mg/L(EEZ), A8 =
(with hydrolysis) o-Cresol : 0.3 mg/g ZaIOIEIL (&HF)

3) Zzdd 22012 2L0HE MHZ OtHME L
O =UnE : IH=8s
O ACGIHAE © Xtz 88

O dE8sd L2J1&E © Nz 88

4) 4-HIE-2-HEe2
O ZURE @ U=28s
O ACGIH+& : TWA, 20 ppm (82 mg/m3) STEL 75 ppm (307 mg/m3)
fopad -

=

O MEBst® LEI|&E : AH = Methyl isobutyl ketone : 1 mg/L(EHF)
2

fnd @ MH=AS
|



1.5 g/g JHOLEIL (R Z)

= Methylhippuric acids :

A

Kk
L
H
Rr
ol

Ol AH

1,2-CHOINE

© TWA, 5 mg/m3

HPNI=358=

ACGIH++&

A

,2-HILHICLOI S Al &,
=UWHAE

7)

0o
&8

u
K

il
H

Rr
ol

=
=

1
@)
@)
@)

pigment black 028)

(C.1.

8) Copper chromite black spinel

0o
&8
Il

B

O 2URd

TWA, 0.05 mg/m3, as Cr (Water-Soluble Cr VI

: TWA, 0.5 mg/m3, as Cr (Metal and trivalent Cr compounds),

TWA, 0.01 mg/m3, as Cr (Insoluble Cr VI Compounds),

O ACGIHAE
Compounds),

0o
38

u
K

Kl
H

Rl
ol

AEE
O =Urnd + X

9) otol

oo
&8

u
K

Kl
H

Rr
ol

: Ceiling, 5 ppm (28 mg/m3)

O ACGIH++&
=

methacrylate copolymer

2-hydroxyethyl

acrylate,

ethyl

10) Methyl methacrylate,

oo
&5
Il

B

O =2uUnd

oo

0 0.15 g/gIHOLEIL (=)

F)

=
=

28 = (Mandelic acid & Phenylglyoxylic acids2l

: TWA, 20 ppm (87 mg/m3)

LEIE

oo

i3

+

(

HE2

© TWA, 50 ppm (238 mg/m3)
TWA, 0.02 mg/m3, as Co

FOIES Al-4-HE-2-
SN
SN

-0
O =UnE
CGIHAE
O 2R3
O ACGIHAE

14) Cobalt aluminate blue spinel
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NELSRIAN Iz SUS
IARC : Group 3

OSHA @ Xt& 88

ACGIH : A4

NTP @ Xt2 glg
EUCLP : 2 g2
O MAINE HOIRA : Invitro ZRE HHAANES 0|25 SENSHHOIAIE 2 HAIZAEN S22 2HL0 S4
(OECD TG 476), In vivo HEES HACZ 24 NESTSE 24 20 24 (ECHA)
O MAISH : HCE (A2 MAISA A8 ZD Bl 2 2 A2 NOAEC 600 ppm (ECHA)
O SHEHAISH(1E =5) : AFRUNN SZAZAH =, 122, =2, 8, SEIHN U2, &2, 2E, &5
o2 = o, ABE20MN OHHZEE2 222, (HSDB)

A AR, AR, B 0l S 22, &, I, S0 A=32 22 g2 =g 2o, (HSDB
O SHENIISH(Es L&) : STAIA, 28, &2, A& L H S0l g2 & (NIER)
O ECRMA @ AHAM JIIEZ R P £ AS (NIER)
TZ24d 2ct0l2 2L0E OHZ Ot E S
O =248 s4
- &3 : LD50 8532 mg/kg Rat (IUCLID)
- &Il : Lb50 > 5000 mg/kg Rabbit (1UCLID)
- ¢ : LCO > 2000ppm 3hr (1732ppm 4hr) Rat No death Not classified (ECHA)
O I8 2AM L= U224 E)IE 018 IIRRAL/N=S4 A" Z20 HIN2HY (BRI 0/4, 23X 0/4)
(OECD TG 404, GLP) (ECHA)
O Agt & &4 T= U234 @ ENE 0|88 AstzaA/I24 AE 20 HIASHY (ZUS2EX%: 0/4, EXMX =
0/2, ZYUXI=#=: 1.2/3, 22X%:0.2/4) (OECD TG 405, GLP) (ECHA)
O &8J7 U2s @ iz g8
O me W!ald @ JILIT D/maximization test (GLP): DBIA @& (0ECDO SIDS; 1UCLID)
O ¢4
MM EAY ¢ Tz AS
NELSRIAN @ [z A8

IARC : Ntz &
OSHA : Xtz &l
ACGIH @ Xt& 18
NTP @ Xt& A8
EUCLP : XIZ2 &S

O MAMI HOl2E @ In vitro - Salmonel la typhimurium/TA98, TA100, TA1535, TA1537 (SHSHHOIAIE, GLP): CHAME

S 222 A280] Negative(24), CHL Cells/SMAMOIAAIE (GLP): CHAIZEH FRP2 A24210] Negative(S4), HE

2EAIE/UDSAIE (GLP): CHAFZEME I HIZETHAI Negative(S4) (0ECD SIDS; IUCLID)

O Malsd @ 2HE/ZF (0, 100, 300, 1000 mg/kg/day for 44D (M) and 41-45D(F)) (GLP): AAlBA4=0l CHEH S4 H&H0|

AS HE/ELY (500, 2000, 4000 ppm for 21D) (GLP): D&M L= CI2 LM=E4 A0l S, (0ECD SIDS)

O SHEHMIISH(1E L&) : HE(Z, L=)/AF (500, 1000, 2000, 4000, 6300, 100000 mg/kg): lethargy(J1H),

piloerection(22), watery eyes(&8t &), anorexia(As 2El), shallow breathing(&E) & salivation(fHZ)0l &
2. (0ECD SIDS)
O SHEEHMIISH(EE2 &) : HE/ZF (0, 100, 300, 1000 mg/kg/day for 44D(M) and 41-55D0(F)) (GLP): S4 &0l
DRI LS. AHE(F21, 2AH)/ELY (300, 1000, 3000 ppm for 2W) (GLP): <2t Z=2f ALl &40 2010, T2 sS4
ZECX 43, (0ECD SIDS)
O goRdid @ Iz A2
4-0E-2-HE2
O 24 =4

- &5 : LD50 2080 mg/kg Rat (NITE, ECHA)

- Z1 : LD50 >16,000 mg/kg rabbit (NITE)

- &¢ : vapor LC50 11.6 mg/ ¢ 4h Rat (ECHA)
O LR A4 T= U324 @ E)E UHALE LIFRAL/AN24 ANE 20, XN=3240] 2 X &S 0ECD TG 404 (ECHA)
O Ast & &4 = U=24  E) A48Z) =0 Ast IH=28 22, EU Harmonized cat.2 (ECHA)
O 387 H2UH : Nz 8ls
O I8 U2 : JLUIIOE HACZ IRU0H AlE 21, Uedg LI LS(ECHA)
O gy

AHOIMEHY - T2 ¢S

NEL-SEIA @ gedH 2

IARC : Group 2B

OSHA : Xt& a8

ACGIH : A3

NTP @ Xt2 A8

EU CLP : Carc.2
O MAMI HOIRA @ A2 Ul DIMES 0/28 YHCIO=ASHHOIAIE ZU0ECD TG 476, X757 FMI OIM4AE 2
JHOECD TG 473, CHAMEIAEH 2MAI S48, MHl W ZR] NEFRE 0188t LAHAIE@Z D S4 0ECD TG 474, GLP (ECHA)

O MASH @ HCEZ 0|28 LYSH/ZIIE@LH AEZY A 20 SO, EHOF ME 24, 25X S0 AL I
SOl I8t = 225X LS (NOAEL 1 000 ppm) (ECHA)
O SHEHEFISH(13 =) : AZUA I - BY U224, £ - 8IS - 2E S2 01 H2S 2Utets 55 03
ZA0| LIEtE. S2 A8 0lA 0 =20] LIEHE. (NITE)
O SHEXEFISH(BE L5) 1 HEE 0|23 BHIESUSH A 2(SI) A2 5L 2 HSY g2 Ul <
= 2 UOLL QI2tD= 223 NOAEC 1840 mg/m3 (ECHA)
O B8R4 : 2 28
-8 EANES
O 24 =4

- Z3 1 LD50 1414 mg/kg Guinea pig (OECD TG 401, GLP)

- &I : LD50 >2000 mg/kg Rat (ECHA)

- £¢ : Vapor LC50 >7.4 mg/ ¢ 7 hr Rat
O IR BAN = U324 @ E)E 028 LBN24 A 2 SEN2 22 GHS JIENAE SHYDX 22U I=40
Qe Aoz mHs)| £28 EU Method B.4 (ECHA)
O Met & &4 = 24 0 SNSHAE 20 2UAN2X4 2.6, EMS 0.56, ZLEE 1.82 U240| A= 2002
LIEHS OECD TG405, GLP (ECHA)
O 387 Moy @ 2 gls
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tOIA (OECD TG 406, ECHA)
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otMEAHY U2 8l

DELSRIA 2
|ARC : Group 3
OSHA : Xt& elg
ACGIH : A3
NTP @ 2 &
EU CLP : Xt&=

O MAMIZ HOI2H @ A2 OlM=E2 0l

TG473 20t 24, 4l ZRF SHEE 018

O MAISH @ 2M0 MASHAE(NTP) 20, S 5

2H 242 NOAEL(F1, F2)=720 mg/kg bw/day, MAISH0N s FES 22X $4S, HE

TG414) 20 Z2=4 2 J|E FE0| 2K ZS NOAEL(ZZ)=100

(ECHA)
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st SFAUH Ol & AIZ0ECD

|85 2e=4 A= (0ECD

S4)=720 mg/kg bw/day, AJI
0 [=]
J1E 4 )>200 mg/kg bw/day

O SEENAISH(13] &&) : 0IRAS 0188 S0/ U248 A& 21 RD50 2818 ppmL2 =& T 22X301 OF
Ll 2002 LiEtY (ECHA)
O SHENFISH(PIE &) ¢ HEE 0188 902 BI=Z 2SS AIE 0ECD TG408 Z 0t Z& HelAAHNA 2+, 2ol Al
TLEQIA HECUSLE Kolist I HEE X 2£S. NOAEL £31<69 mg/kg bw/day, NOAEL 2+3d<82mg/kg bw/day OIRAES
0lEst 90Y EULIESHAIE 0ECD TG413, GLP 20t E SN HSO 2 NOAEC<31ppm (ECHA)
O &olxrold : Uz a3
6) Xl
O 24 =4
- @3 : LD50 3523 mg/kg Rat (EU Method B.1) (ECHA)
- ATl : LD50 >= 1700 mg/kg Rabbit (NIER)
- &2 : Vapor LC50 10~20 mg/L 4 hr (NIER)
O I8 2AlY L= U324 : 2SX24([Standard Draize test] : rabbit TIRX24 &2 (NIER)
O dst & 24 = U324 BEXN3Y, 2X34 [Standard Draize test] : rabbit, & X244 &2 (NIER)
O &87 12y iz g3
O LT oY : DIRAE A4S O Wolg A 21 2FEX %S (0ECD TG 429) (ECHA)
O gy
ArHOLME A - XZ S
NELSREIA - Az SS
IARC : Group 3
OSHA : Xt& 8l
ACGIH : A4

NTP @ tE S

EU CLP : Xt2 &8
O MANZ HOIEA : Invitro DIMEES 0188 SASHBOIAE 20 AL S22 201 84 (0ECD TG 471),
Invivo OIRAS HACE AXR 24 XA AIE 210 84 (0ECD TG 478) (ECHA)
O dasd @ HES 422 UEFoSHASE N Ma/agdsd dEHA 28 AlE Z20 dBHEQ YASH0| 22EX
o 3. NOAEL 300 mg/kg/day (OECD TG 422, GLP) (ECHA)
O SZFEFAISH(18 =&) : 18, SEIIHA K= (NIER), S&J XM=32 €22 = US (ECHA)
O SEEIFIISH(Bg L&) « S0 Z& (NIER)
O geioid : IE s
7) 1,2-#IFCOIIS AL, 1,2-00IHE olAH
O =24 =4
- &7 : LD50 2400 mg/kg Rat (CERI Hazard Data, 1999)
- ZI : LD50 > 4800 mg/kg Rat (CERI Hazard Data, 1999)
- 8¢ XM= 88
O IR 2AY = U324 @ E) L MM HIX=40l 20&. (NITE)
O M8t = &4 = I=24 @ ENS =0 &s H2401 2. (NITE)
O 287 #2d : Iz s
O I& #2d - Iz s
O gg4d
AHAAMEAHY - Nz 8IS
NBBLSROAM g A48
IARC @ Xt= 88

OSHA : Itz 8l8
ACGIH @ Xt= S
NTP @ tE S
EU CLP : Xt& &3

O MANE HOIRAE : QAXA AIE - S4 83 L 0IRA HHRE 0I2F A8 AIE - 24 (NITE)

O MASH @ SFE 0SS LAE FIS0 ASUA IHUHSSOHH LISH0l UEL SHHANAN MASH FS0l of
Cto 2208, (NITE)

O SHEEFISH(E =) : AFZNH B S0 Al SAFAH MG 222 £ AS (NITE)

O SHEEFIISH(B=E £8) : U2 88

O EURWHY : X2 28

8) Copper chromite black spinel (C.l. pigment black 028)

O 34 s4

- 37 NE s

- 30 ;X2 e

- &Y 12 8s
O I% 244 €= 1234 : X2 o3
O Mt = &4 = 34 : 12 2AS
O 27 BRIy : N2 ¢S
O I% Dol @ N2 8
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IARC : XtZ 88
OSHA @ Xt= 8l

O MAMIZ HOl2Y @ s U8
O MASH @ Xtz 28
O SHEHMISH(1Z &) : N2 U3
O SHENFISH(Es &5) : Uz oS
O &oRold : Itz a3
9) OlOIAXEE
O 24 s4
- &3 : LD50 = 1500 mg/kg Rat (ECHA, HSDB)
- ZT : LD50 = 1265 mg/kg rabbit, LD50 1200 mg/kg Guinea pig (ECHA)
- £¢ : Aerosol LC50 =7 mg/ 4 4 hr Rat (ECHA)
O I8 2A4 L= U224 E)IE 0188 LIRRAM/N=4 AEZD NH=401 AKX $S. (0ECD Guideline 404)
(ECHA)
O Ast s &4 = U224 : ENES 0|28 Astsady/ N34 ANEZ2W 282 U240 2&E, (SN2X2:26, 2t
X==:0.9, EMX=: 0.07, 2= 06 ZU4EEXI4=: 1.06)(ECHA)
O &8J7 Held + [tz gz
O I8 maly @ JUI(L)S 018 II2W2UH AISEZ0 W2H0| AKX £S. (0ECD Guideline 406)(ECHA)
O gad
MHOIMEAY - TtE QS
NELSRIA - gay 2
IARC : XtE 8ls
OSHA : XtZ els
ACGIH : A3

NTP @ U2 88
EU CLP : Carc.2

O MAKMI BHOI2E @ AE2 U ZRF SENSHHOIAIE 210 HAMESEA 2101 24 . (0ECD TG 476) A& LW ZR S
ZENIZE 0188 £XI| ONAZE A (UDS)AIE 21 CHAFEAN Q0 S4. M W XZR: MZFE 0/128 AAIEZL S
4. (OECD TG 474)(ECHA)

O MASM @ (/)8 0IZS MASH AEZD =10 20 X2, HUA S8 &, AAED EHOHN & HSL0|
Xl 248, (NOAEL< 2 873 mg/m® air) DIRAS 0188 LEE4/ZIIE@H AEZD MSLL, €2, BHOHNIOIE 2282 &
2G| X 28, (NOAEL maternal toxicity =289 mg/m® air, NOAEL teratogenicity>= 664 mg/m®* air)(ECHA)

O SEENRAISH(13 £&) : 28 JUSHANEZL X, E44H, MR S5, TR0 SE, 24 ZASHAEZ
I RAAE0 ZHI2 B, Ex3E 58, AEE, HIIS, 2B0ILL £E€, HEEW =4 SLSHAEZ Y 290 X3,
SE2S, SHHUEE, ES(R2)24 2402 J| 25H0 U222 2 S30AM 250 H=26HK 2 (ECHA)

O SEFEAEFIISH(BIE &) © AE(Y/)E 0188 2 ARSHAIE(0L)2 W MESot0l 24 2 OE g2
EO0IXl &2S. NOAEL male = 102.5 mg/kg bw/day, NOAEL female>= 311.8 mg/kg bw/day2! =(2/%)E 0| 2t SLUSHA
S(18d)Z20 =10 20 X2, H =&, HE 23, NOAEC< 1 436 mg/m* air (ECHA)

O goRoid @ Iz A2

10) Methyl methacrylate, ethyl acrylate, 2-hydroxyethyl methacrylate copolymer
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: LD50 3500 mg/kg Rat (ECHA)
: D50 15432 mg/kg (17.8 mL/kg) Rabbit (ECHA)
: Vapor LC50 10~20 mg/L 4 hr (EU Harmonized Cat. 4) (ECHA)
=24 0 E) AE 21 O 52 359 U244, 2F]EX &S (ECHA)
CE) A" 20 =0 242t =4, 2FEX ZS (ECHA)
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IARC : Group 2B
OSHA : Nt& U8
ACGIH : A3



NTP @ Xt S8

EU CLP : XIE 8iS
O MAIMIE BHOIYAE : Invitro ZRS HYHMEESE 088t SUNSABOIAIE Z0 HAIZ2EH 222 2HU0 S4
(OECD TG 476, GLP), In vivo OIRAS UACZ EIRF NME2 A8 AL Z0F S4 (0ECD TG 474, GLP) (ECHA)
O MASH | HEE HASZ 2HU MASHAIE Z 500ppmIE Al A4l = g s KNGS 2K 23
EDHAMSH0 Oist MS2A, 222H SIF S22 215H0 NOEL 100 ppm (OECD TG 416, GLP) (ECHA)
O SHENFIISH(13 L&) 1 A8 SSOHAH SIS0 22 dEH g8 L 1T U35 Lo (HSDB
O SHENFZIISH(E=E 5) « B2 L g2-E O ZI|(F2 J|2)0 =48 2o = AS (BU Harmonized
Cat. 2) (ECHA)
O EQRMYE : AHAM JIEZ2 RUTH IFHY = JAS. SHST 0.641 mi/s 40 T (ECHA)

12) gstx HE UIZE S0 (88)

O 24 =4

- ZF : LD50 = 8400 mg/kg Rat (RTECS)

- A0l : LDb50 > 2000 mg/kg Rabbit (IUCLID)

- &9 : Vapor LC50 > 5.61 mg/L 4 hr Rat (Read-across: 86290-81-5) No death (ECHA)
O L8 A4 = U348 @ A= (rabbit) (1UCLID)
O &gt & && = N34 0 AsX=(rabbit) (RTECS)
O 87 WY : g 83
O H% 2214 : 52l d(Guinea Pig) (IUCLID)
O gy

ArHOIMEAY - g QS

DNELSREIA - AZ S

IARC @ Nt& A2

OSHA @ Xtg 2

ACGIH @ Xt& 2

NTP @ X2 A8

EU CLP : Carc. 1B (Note P)
O MAMIE HOIRFA : EUCLP: 1B (Y 220 =2 HISZ 0.1% 0|29 HAES ZE5lD s BR 2 2EF/RE HEGHA
ot
o Aon%g L XR oS
O SHEENIIISH(18] =5) : N2 oS
O SHEXZIISH (8= 5) : NE oS
O solgdid : E2lAl R 223 (1UCLID), <1 mm2/sec (37.8° C) (CONCAWE Product Dossier 1992)

13) 4-Gl0IEE AN -4-HE-2-HE2

O =48 s4

- @3 @ LD50 3002 mg/kg Rat (ECHA)

- A : LD50 > 1875 mg/kg Rabbit (ECHA)

- &2 : Vapour LC50 = 7.6 mg/ £ 4 hr Rat (No death, ECHA)
O LT 244 L= U324 EJE 0|88 LIRRAH/UISHAEZ, OFF &2 U242 UHEHUH 289X %438 (B
BHX14==0.16) (OECD TG 404)(ECHA)
O dst & &4 T U234 @ ENESE Aoz AstE24/IN2HAIEZN, N34S UEHY (29X 4=2.3/3, AU+
=1.7/3, BN %=1/2, Z2U2EXI%=1.7/4) (0ECD TG 405)(ECHA)
O 387 Hely : [tg AS
O e Hold @ JILIIOE 0|28t WSS AIE Z0 52l (ECHA)
O gy

AHOIMEHY g A

NB2LSRDA 0 g A8

IARC : Xt& S

OSHA : XI& 8isS

ACGIH : Xt& 83

NTP @ XtE S8

EU CLP : XtE giS
O MAHME BHOIFY :© Nz 88
O MASH @ HEE H4CZ BIESHSL & MA/gd HE =S4 A3eld AIE 23, PO MICHS 300-1000mg/kg =&
M Xeg 252 Xob, A2lE HOeZM X320 st 1S XMoo, 2t & AFE, 248 23 01, 2t IS, MAExds8
&5 & 2A S0l ZEE / FIAD 1000mg/kg sSE20A M S4AE, ME B0 &, MES 24 S0l 2&E ( NOAEL
PO=100 mg/kg bw/day (actual dose received), NOAEL PO=300 mg/kg bw/day (actual dose received) MA'ZE X35, NOAEL
F1=300 mg/kg bw/day (actual dose received)) (OECD TG 422) SHE(L/4)E 0I2F S 2M0 MASHASE R
1000mg/kg =& =2 2E HOIXN = Ci¥st 22 220 423, 2248 33
O SHEHAISH(1Z =&) : A=A JIE U2 L OHFE2Y HZS, 85 ZIRF00HAM 2t 040l 20E
(NITE)
O SHEHAISH(PE ) : HEE AR BIESHEU(SI)SH:28/14L AIE 2, Hol8xg 24, €8 o
WA S& 24 S0 ZEE/USH =32 HMS 2t L AE 2 B0t & 22 AE W S48 |Keld L0 22 1
2Lt Ol QUM H20 2E 210/12t 2HFS X 23S (NOAEC=4 685 mg/m® air (analytical), NOEC=1 041 mg/m® air
(analytica

) (GLP, OECD TG 412)
¥

1
O solroid : Uz 88

14) Cobalt aluminate blue spinel (ZZE ZF0HOE HM HAEA
O =24 =4
- 25 @ LD50 >10000 mg/kg Rat (OECD Guideline 401) (ECHA)
- A0 : 2 g2

=2 : Dust LC50 >5.06 mg/ £ 4 hr Rat (OECD Guideline 436, GLP) (ECHA)

I
o

il

O I8 BA4 = U240 ENE 0|26 IIRSAL/AN24H AIE 20 244 1S (0ECD Guideline 404)(ECHA)
O Ast & & T= U324 Xz el
O =8I H2UH : Nz els
O LT oY : DIRA(LAH)E Aoz T2 H AIE Z210 U2d48S LIEHWX 23 (0ECD Guideline 429 (Skin
Sensitisation: Local Lymph Node Assay),GLP)(ECHA)
O gad

AHOIMEBHY X2 Y6S

NELSRIA @ Xtg els
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IARC :
OSHA :
ACGIH :

Az el8
I BN
Assay)) (GLP)(ECHA)

A X2 es
HEISH(18 =8)

HYIISH (B o E)

HPNI=a=

HR)

=

0z
OfH
A
c
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m

LD50 > 15000 mg/kg Rat (IUCLID)
: LD50 > 3160 mg/kg Rabbit (I1UCLID)

D HIZt=2 & (rabbit) (1UCLID)
D HIZt=2 & (rabbit) (1UCLID)

Iz gie

=2 S

Iz gie

=2 S

Iz e

=2 S

NTP @ K2 8l8

EU CLP

MANE SOl
1% Dlgre] MES

: Carc. 1B (Note P)

HE(Y/2)E ooz SHSH(EY) AIEZM,

(OECD Guideline 436, GLP)(ECHA)
ES|

invitro DIM28 0/28t SASAHOIAIE S4 (0ECD Guideline 471 (Bacterial Reverse

0y
k-
e

b, MElSH
1) Sd
O o0& : X2 g8
O 225 Xz el
O =8 1tz g3
2) =R
O 0% : LC50 5.5 mg/L 96 hr, NOEC 1.39 mg/L 40 d Oncorhynchus kistutch (ECHA)
O 2% : EC50 3.78mg/L 48hr, NOEC 0.74 mg/L 7 d Ceriodaphnia dubia (ECHA)
O =8 : EC50 134 mg/L 3 hr Chlorella vulgaris and Chlamydomonas angulosa (ECHA)
3) ZT2Z 22012 2L-0HE MEZ OLHE A
O 0{& : LC50 100 ~ 180 mg/L 96hr Oncorhynchus mykiss (ECHA)
O &S : EC50 408mg/L 48nhr Daphnia magna (OECD Guideline 202) (ECHA)
O Z& : EC50 >1000mg/L 72hr Pseudokirchneriella subcapitata (OECD Guideline 201) (ECHA)
4) 4-HE-2-HER2
O O{& : LD50 >179 mg/ 4 96 hr Brachydanio rerio (OECD Guideline 203, GLP) (ECHA)
O 2% : EC50 >200 mg/ £ 48 hr Daphnia magna (OECD TG 202, GLP) (ECHA)
O X8 : ECB0 >146 mg/ 4 7day Other(Blue algae, OECD221) (ECHA)
5) 2-HSAUES
O O0I& : LCh0 1474 mg/ 4 96 hr Oncorhynchus mykiss(OECD Guideline 203)
O 22t& : EC50 1800 mg/ £ 48 hr Daphnia magna(OECD TG 202)
O X8 : EC50 911 mg/ £ 72 hr Selenastrum capricornutum(OECD TG 201)
6) Xl
O O{& : LC50 7.6 mg/L 96 hr Oncorhynchus mykiss (OECD TG 203) (ECHA)
O 22t% : NOEC 1.17 mg/L 7 d Ceriodaphnia dubia (ECHA)
O X8 : EC50 4.7 mg/L 72 hr Raphidocelis subcapitata (OECD TG 201) (ECHA)
7) 1,2-HIRECOIII=S A A, 1,2-CHOI0IE OIlAE
O & : LCs0 29 mg/ 2 96 hr (NITE) LC50 39 mg/ £ 96 hr Pimephales promelas(Flow-through, EPA-660/3-75-009, GLP)
(ECHA)
O &L2AF : EC50 45.9 mg/ £ 48 hr LC50 >52 mg/ £ 48 hr Daphnia magna(Static, US EPA, 1975, GLP) (ECHA)
O X8 : EC50 44 mg/ ¢ 72 hr EC50 259.76 mg/ £ 72 hr Scenedesmus subspicatus(Static, DIN 38412 L9) (ECHA)
8) Copper chromite black spinel (C.l. pigment black 028)
O xR Xz 83
O Z2Ax7 : Xz S8
O X% Xz 83
9) OlOIAXEE
O & : LC50 140 mg/ £ 96 hr LC50 228 mg/ £ 96 hr Pimephales promelas (ECHA)
O 2% 1 LCh0 12.9 mg/ £ 96 hr Mysid shrimp (NITE: SIDS, 2005) LC50 120 mg/ £ 48 hr Daphnia magna (ECHA)
O X2 : EbCh0 475 mg/ 4 72 hr Scenedesmus subspicatus (ECHA)



10) Methyl methacrylate, ethyl acrylate, 2-hydroxyethyl methacrylate copolymer

O o5 : X2 g8

O 22z Xz s

O X8 X2 9
1) olgwA

O OI& : LC50 5.1 mg/L 96 hr Menidia menidia (ECHA)

O 223 @ EC50 1.8~2.4 mg/L 48 hr Daphnia magna, NOEC 0.96 mg/L 7 d Ceriodaphnia dubia (ECHA)

O X2 : EC50 3.6 mg/L 96 hr, NOEC 3.4 mg/L 96 hr Raphidocelis subcapitata (ECHA)
12) &&= HE LUIZE S0 (848

O O/& : LC50 = 9.22 mg/ £ 96 hr Oncorhynchus mykiss (IUCLID)

O 222 1 ECS0 = 6.14 mg/ 4 48 hr Daphnia magna (IUCLID)

O X2 : EC50 = 19 mg/ £ 72 hr Selenastrum capricornutum (IUCLID)

13) 4-3l0ISEAN-4-HZL-2-HE2

0= : LC50 > 100 mg/ £ 96 hr Oryzias latipes (Semi-static, OECD TG 203, GLP) (ECHA)

2257 1 EC50 > 1000 mg/ £ 48 hr Daphnia magna (Semi-static, OECD TG 202, GLP) (ECHA)

X% : EC50 > 1000 mg/ ¢ 72 hr Other (Pseudokirchnerella subcapitata, Static, OECD TG 201, GLP) (ECHA)

000

14) Cobalt aluminate blue spinel (ZZE ZLZ0OIUIOIE HM HEA)

15) =AxXeld 52 UZE (4%

O O{& : LC50 = 2200 mg/ £ 96 hr Pimephales promelas (IUCLID)
O 2AF L0650 = 2.6 mg/ 4 96 hr (Species: Chaetogammarus marinus) (I1UCLID)
O =% : Uz g8
Lt &84 9 24
1) gy
O &84 : Xz el
O 2did : Xz els
2) g2
O &84 : log Pow 2.73 (20 ° C) (ECHA)
O 2dld : Xz els
3)

*%g : Iog Kow 0.43 (IUCLID)

2old - Nz 8S

4) 4-HE-2-HE2
&= 1 log Kow 1.9 (0ECD TG 117) (ECHA)
2ol te 22
SSA Oil
=4 0. 81 log Kow (25 ° C, pH=7, BASF standard method)
Zos - A=z els

6) Xl
24 1 log Pow 3.12 (ECHA)
Zois - Nz els

7) 1,2-HIECO|IISAA, 1,2-CIHOI0NE OIAH
TFA 1 log Kow 1.54 (25° C) (ECHA)
=oi4 : BOD5/COD = 0.66

SEV IR

@)
@)
8) Copper chromite black spinel (C.l. pigment black 028)
@)
@)

=
Fold - Nz SiS

9) OtOIAXEE
O 24 : log Kow 1.67 (ECHA)
O 2dld : g eSS

10) Methy!| methacrylate, ethyl acrylate, 2-hydroxyethyl methacrylate copolymer
M2 g S8
ol AUz els

= kS

OO0
f:
b

O ®R4 : log Pow 3.6 (20 ° C) (ECHA)
O 2od : Uz a8
12) ¢4ss FE UZE S0 (8R)
O &84 : log Kow = 2.1 ~ 6 (Estimate) (IUCLID)
O 2ol : BOD5/COD = 0.43

13) 4-Gl0IEZE AN-4-HE-2-HE2
O &84 : log Kow 3.84 (at 20.2° C)(ECHA)
O

14) Cobalt aluminate blue spinel (2ZZE ZR0HIOE HM HEA
O &84 . N2 28
O Zolld : Xz i3

15) =4 Xele S& UZE (4%)
O &84 . log Kow = 2.1 ~ 6 (Estimate)
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: BCF 90 (ECHA)
© 69 % 5 d, Readily biodegradable (ECHA)

0z OF 4
HD W re
g ox

0x

Nt
=

2ci012 2LHE OEHZ OtNE
HPNI=a =)

A : 83% 28day, Readily biodegradable (OECD TG 301 F, GLP) (ECHA)

0% O HU
AL A e
g ox

o
00y OOm OOa OO OO0y OO,

AL B4 o

o-mee

HDNI==E=)

d : 83% 28 day (02 consumption) Readily biodegradable (OECD TG 301, GLP) (ECHA)

0z 0F =2
0x

on
=
0x

[$,]
—

J
>

|0l Et =
N3/
4

© 90.

0 O 91
o
i)

HT H
%
0x

% 28 day (OECD TG 301G)

[=2]
—

X

HIDNI=I A
: 94 % 28 d, Readily biodegradable (OECD TG 301 F, GLP) (ECHA)
BCHOIDI=S A&, 1,2-CHOIONE OIAH

© BCF 21 ~ 57 (16°C, Lepomis macrochirus(Fish, fresh water), 8.74ug/|) BCF 57 (ECHA)
: 93 % (NITE) 91 %, 10 day (OECD Guideline 301 E)) (ECHA)

0% O ne
AT o e
2o
0x

0o

~
3

e
00g OO
S o

0z O
AL
o ox
o

per chromite black spinel (C.l. pigment black 028)
==4: NI2 98
ML @ AUz s
9) ololAEE
O s==4 : BCF 1.8 (NITE: Existing Chemicals Safety Check Data) BCF 7 (HSDB)
O M=2olild : Biodegradability = 95 (%) 28 day (readily biodegradable) (SIDS)

10) Methyl| methacrylate, ethyl acrylate, 2-hydroxyethyl methacrylate copolymer
O =54 : Xz 88
O M=dd : Xz els

1) oiguaA

O =&4 : BCF 1 (ECHA)
O MEZoild : 70~ 80 % 28 d, Readily biodegradable (ECHA)

13) 4-5l0IESAN-4-HE-2-HER2
=4 : BCF 0.5 (HSDB)
ME5HA : 98.51 %, 28 day (0ECD TG 301A) (ECHA)

14) Cobalt aluminate blue spinel (ZZE 2I0IUI0IE HM HIA)
O s=4 : X2 g8
O MZod @ Xtz AS
15) =4 xXe2le 2 UIZE (HR)
O s&54 : Xz g8
O M=E0ol4 : Biodegradability = 10 (%) 28 day (Aerobic, Activated Sludge, Domestic wastewater, Does not decompose
easily)
ot EZ0ISH
1) Sy

2) =

3) Zzdd 22012 2L0HE WHZ OtHME.
[ =2

4) 4-ME-2-HEE2
1
5) 2-RSANMES

6) Xl
log Koc ca. 2.73 dimensionless (0OECD TG 121) (ECHA)
7) 1, 2-HIECIOIDI=S &4, 1,2-CI0I0IE OlAH

iz g

o xS

8) Copper chromite black spinel (C.l. pigment black 028)
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crustaceans(Daphnia magna) : NOEC(21d) 78mg/L (OECD TG 211) (ECHA)
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7) 1, 2-HIECIOIItS & &, 1,2-CtHOI0IE OIAH
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9.6mg/L (Flow-through, EPA OTS 797.1330) (ECHA)
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9) otolAXEE
Fish(Pimephales promelas); NOEC(32d) 4.2~15.6 mg/L (Flow-Through Early Life Stage Test,
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10) Methyl methacrylate, ethyl acrylate, 2-hydroxyethyl methacrylate copolymer
iz gls
1) OiguaA
iz gls
12) ¢4&s FA UZE S0 (8R)
iz gls
13) 4-5l0IESAN-4-HE-2-HEL2
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GLP) (ECHA)
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HEelsS
=AM
D=222/82(0SHA #E) @ die S
O=222/8 2 (CERCLA #E) @ g el
DI=222/Z 2 (EPCRA 302 #&) @ g el
D=2 22| Z 2 (EPCRA 304 &) @ oiE gls
D=2 22| 2 (EPCRA 313 &) @ i 8ls
D=22BE(ZHEEEASE) @ Y A3
DI=22RBE(ASESSEHASE) « e 8lS
D=22eBE(2ECSAdENSE) « g 8l
B ERZL(HEERZY) « e 8ls
Bl EREL(ABE2F) « e 8ls
EU ERFL(LH2F) @ e 8ls

16. JIEL S DAE

Jb, Azel 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.nim.nih.gov/
- EPA; https://pubchem.ncbi.nlm.nih.gov/
- SIDS; https://hpvchemicals.oecd.org/ui/Search.aspx
- SISIS2AMBAIAY, 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/1CSC)
- ASESHBACIANAE, AYUBTHE (http://hazmat .nema.go.kr)
O JIet SHtNMBATIE &4 e FE
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- =3U 2 AR S22 2 32 XU 2l 4222 Egst A2z
faxake] %ilﬁlXI S = A2H, M22 82 M8 L HEE SotH =AIZ2 HtE =
- = MSDS= &Sl Al XA BE L 2HAXNZ 0 260 F&dl H-&E A0IL NS
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https://www.acgih.org/
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
http://cfpub.epa.gov/ecotox)
http://www.nihs.go.jp/ICSC)
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