—
NOROO SH LM B 2H X = (MSDS)
(0] Mt2e APOtMEAY H110X AW 2H HEE A0Y)
MSDSE1 S AA10001-1000001802
1. StStRME A0 &8 EE
Jb, HIZY : PA-FMB21-N(3ROLL)
O 828 : 84 HQUE
Lh. MZ2 21 822 AtE49 Hist
O HANEE @ Zt2dH THO MEE &2
O AtE49 Mgt : A1 2&2 AIE Hst
Ch. MZEAH/SSX/ RSN H2
O A @ (F)c2DYDE
O F4 : BNET ZSA 7 HE230812 54
O FBM3 ¥ 2129t @ 054-278-0277 J|=38 2J|&
2. 7ol AFH
. 2o AL 28
=4S4 (acute toxicity) Z7 P24 (ATEMIX :1766.417<= 2000)
24 S4 (acute toxicity) JI P24 (ATEMIX :1367.79<= 2000)
24 =4 (acute toxicity) S F=24(=71) (ATEMIX :11.33<= 20)
grot M (carcinogenicity) &1B
MAHIZE S0l A (germ cell mutagenicity) =18
EX HM¥A)| SH2Z(18/==)(specific target organ toxicity single exposure) &3 (E&J| X=2)
OIS M (flammable liquids) & 4
Lt WYEX 21 Z&st 310 HX &=
O Qg =2Xt
Ojvzo @ 28
O Kol 218 27
H302 &31% RoHE
H312 IS 2 H=56tH Roig
H332 EQ5tH Kals
H350 22 2o £ U
H340 R& QI Zes o2 = US
H335tH336 S &I =2 222 £ US. £E8 L= SIIE52 €22 £ US
H227 Dt 4l
O OgxEX 232
L
P64 Fz Folle & & 85 2S5 EXol MM,
pP270 Ol ME2 MEE Mole EHLE, DIAIAHLE SHGHA DHAIL.
P280 ESEZ - E52 - Botd - tHESAE FHETIAIL.
p261 2& - & - JtA - DIAE - B - AT 0|2 S22 LISHAIL.
P271 =52 = 810t & THl= RUAMD FIOHAIL.
P201 AIB N Fz Y ME EESHAIR
P02 2E ot™ GIZEX 22RE A1 0|0H6D| HMol= FZ30HK OHAIL.
pP210 &, NXQ| HHE, A3, ¥ Y 1 9o HIIJFACZRH HelstAL. 2¢
- e
P3OT4P312 AZACIH: EEHES L)W A2 (2AA)S TS 2N
P330 2= AOUUAIR
P302+P352 LIF 0 S22 H: L2 2 HIsxE A2AL
P312 EHEE L))|H QZ2I[ZH (AN HEES BIOAIQ
P321 28t MXIE StAIL.
P362+P364 @A E 2F= S CHAl A2 & MEGHAIL.
P304+P340 EotH: Al&S ZIIJF Y= RC2 I SEGH| 42 UHNZ AHHE FoAIL.
P308+P313 =& EHLE &0 AL H: 2&AOl XX| - ZAHE FGHAIR
P304+P340 ELotH AlEsH BII0F /= R2=2 £I110 &G #2 X 1@ oL E FotAI2.
P370+P378 St Al: 22 11J| <ol HES A3IME AECIAIL(5E &HX).
- ME
P405 HSEXIE ot MEGHAIR.
P403+P233 EHJ|JF & &= ROl B&SIAIL. I8 SHSl LHGHAIL
P403 ED10F &2 Sz R0l E2SIAIR.
- HI
P501 HIJIS 23 S0 Tk eS8 - 2JI5 HIIIGIAIL
Ch. Roll. Y84 EFIIF0 ZetoXl 2= JIE Kol 28
. NFPATI® oy s ey
[ E) STEL : C 5 ppm A=el3 NI=2578=
jesRealulR=1} 2 s iz s 2 /48
TWA : 0.5 mg/
Copper chromite black spinel (C.1. pigment black 028) =elsS U=els
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100-41-4

2]

pigment

light arom.

hydrotreated heavy

ethy| 2-propenoate and methyl 2-methy|-2-

propenoate

2-Methy |-2-propenoic acid polymer with
Aluminium

Copper chromite black spinel (C.1.
Diethylene glycol monobutyl ether

black 028)
Solvent naphtha (petroleum),

Cyclohexanone
Naphtha (petroleum),

| sophorone
Ethy Ibenzene
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Ct. 19l

ct.

b JsHOl 52 LB AR 2E BE
O 8712 S8 29 : HOY, SE2, MR, RE--
O U2 S8 83 7E, HA, IS, 2RH 4FYS-
O IR B : X2, sta, AHOIA-,
O = 8% : U2, =au

Lt 22 soild 8=
1) OtOIAEE
O =248 =4

- Z3 1 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 If 244 = U234 EVE 0|88 LRRAH/N2H AEZD U240 LA
(ECHA)
O At & &4 T= U340 ENE 0|28 detsad/ I=34 AMEZN B9 =40l
K==: 0.9, EMX=: 0.07, 2K %: 2.06 2UL2EX2: 1.06)(ECHA)
O &8J Held + 1tz gz
O I8 oy @ JUI(L)S 012 II2W2H AISZ0 U2H0| LA LS
O g4

MHAOIMEAY - XE QS

NELSRIA @ LSH 2

IARC @ Xtz A3

OSHA @ Xtz 268

ACGIH : A3

NTP @ XtE 28

EU CLP : Carc.2
O MAMI BHOI2Y @ AE2 U ZR3 SENSHBHOIAIE 20 HAEEA 20l &4,
2HHIZE 0188t 28| ONAEES (UDS)AIE Z1 CHAESEH 0] S4. MY W ZRF

& . (0ECD TG 474)(ECHA)

(OECD TG 476) A& 2t

NZFE 0|38t AstAIEZ 0

i

ot=
E=o

=HE|
=29.

. (OECD Guideline 404)

2+0F

(BX2X 126, 24

. (OECD Guideline 406)(ECHA)

O MASH @ HE(2/2)E 0188 MASH AIEZ20 =0 20 A=, HOUHAM S22 &5, YAS0 o0 & F&8
Xl 248, (NOAEL< 2 873 mg/m® air) DIRAS 0188 LEE4/2DIEH ANEZD MSLL, €2, EHOUOS 2R2ES
ZC X 28, (NOAEL maternal toxicity =289 mg/m® air, NOAEL teratogenicity>= 664 mg/m®* air)(ECHA)
O SHENMIISH(1E =5) : 24 JUSHASEZL 28, SS4H, IS S5, D20 28, 24 IFSHAEZ
It AT 2HIE2 B, EREE &, AEE, HIIS, 230/L £E, HIZEH =4 SUSHAEZD 290 X=,
SEZS, SHHEE, ES(R2)324 2402 J| 25H0 U222 2 S30AM 250 H=26HK 2E (ECHA)
O SEFEAEFIISH(BIEs &) © AE(Y/)E 0188 2 ARSHAIE(02)2 W MESotE0l 24 2 OE g2
20X &£S. NOAEL male = 102.5 mg/kg bw/day, NOAEL female>= 311.8 mg/kg bw/day2#E(2/4)2 0|28 otd EUSHAI
S(18])Z20 =10 20 X2, H =&, HE 23, NOAEC< 1 436 mg/m* air (ECHA)
O goRdid @ U2 A2
2) ¥dHY
O 24 =4
-3d3 . U2 8s
- 30 - U2 8s
-9 . U2 8s
O IR 2AN L= U324 U2 2US
O dst & 24 T= U324 @ 12 948
O 38 Boly : RE g8
O Og oy : Xz els
O g4
AHOIMEHY - I2 g8
DEBLELDA : UE o6S
IARC @ Xt& A2
OSHA @ Xtz& S22
ACGIH @ Xt& 2
NTP @ X2 A8
EU CLP @ Xtz S8
O MAMIEZ HOI2H @ g 8l8
O MASH @ X2 88
O SEENIISH(18 &) © U2 438
O SHEAFISH(Bs &&) Nz g
O EoRdd @ Iz A2
3) Copper chromite black spinel (C.l. pigment black 028)
O 24 =4
-3d3 Iz a2
- &30 Iz A2
-84 ' NIz a3
O I8 2AN L= U324 0 U2 2S
O dgt = =& = =34 Xz 88
O 387 #ely : [tz AS
O 0= #ey @ g AS
O gy
ArHOtMEAHE - X E SlS
NELSREIA - Az S
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&)
—

[=2)
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IARC : 2 B8i8
OSHA : 2 8i8
ACGIH : A4

NTP @ tE S

EU CLP @ Xt2 &S

HANZ H0l3d @ X8 8sS
=4 Nz s
HNEI=H(18 =5) © Nz s
APIsH (= t5) 0 =2 o

[ RPN F=S =]

>

oo Jm - Jim 0z o
ol

re od 0d Jx

30 bEFE

2012 2:=FE Oldl

In
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@)
@)
@)
©)
()
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0x &

'we
o
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T o o
© & 4J

: LD50 2410 mg/kg Rat (ECHA)
: LD50 2764 mg/kg Rabbit (ECHA)
: Aerosol Inhalation risk test > 29 ppm 2 hr No death Not classified (ECHA)

O I8 BAlM = U224 E)E 0|2 T8 2A4 = U224 AIE 20 JIHE U=2S 22I9|L 2]HX &£8.
(EBt8% 1.67/4, 2584 0/4) (0ECD TG 404) (ECHA)

O Ast & &4 T U324 @ =0 Ast I=22 Lo2 EU Harmonised Category 2 (ECHA)

O 387 Moy [tz gls

O I8 maly @ JILUTIE 0I=8 Maximisation Test 21 LA2I|14 LIE 2SS LOI|X LS (0ECD TG 406) (ECHA)
O gy

AHOIMEBHY X2 Y6S

DE2LS20AM 0 X2 g8

IARC : Xt& 88

OSHA : Xtz ei8

ACGIH @ Xt& 18

NTP @ Xt& A8

EU CLP : Xt& &S
O MAME HOIY4 : BHCZI0E 0I2st SASAHBHO AIE 20 HAIZSEH S22 A42g01 84 (0ECD TG 471, GLP),
I22 HEMEE 0/26 M2 A OIAAIE Z0 HAIZ2EN 22 422101 SH(0ECD TG 473), ZRF HNEE 018
St QTR SHH0| AIE Z0 HAIZAH S22 A2101 S4(0ECD TG 476, GLP) (ECHA)

O MAsH : E)E 0|l=s LS4 AE Z NOAEL > 1000 mg/kg bw OFP2d HE0| LAL X &S, (0ECD TG 414)
(ECHA)

O SEERIISH(18 &&8) © Uz g3

O SHENIMIISH(EE L&) : HEE 0/=8 902 012ty S2USH AE 20 Kot SH0| LHATX &S, NOAEL
14ppm (94 mg/m3) (OECD TG 413, GLP) (ECHA)

O goRoid @ Iz A8

2-HE-2-T2H A, 2 2-ZZ2H AN HE 2-HE-2-T2H AN S&A

O 24 =4

-3d37 . U2 8s

- dI : U2 8ls

- 59 . U2 8s
O IR 2AY L= U224 0 U2 U8
O Ast & 24 = U324 @ 2 2848
O 387 H2H : Nz els
O ms ey : Xz els
O gad

AHOIME Y - T2 g8

DNELSREDA - X2 esS

IARC : XtZ &3

OSHA : XtZ 8gls

ACGIH @ Xt& els

NTP @ XtE Q8

EU CLP : Xt& S
O MAMIZ #HOl2Y @ g 962
O MASH @ X2 el
O SEERMISH(1E &) © AUz g3
O SHEEARFISH(Bs &&) © Nz g
O &olwold : Uz a3
22015
O 24 =4

- ZF 1 LD50 > 15900 mg/kg Rat (ECHA)

- &30 Az A2

- £¢ : Dust(Aerosol) LC50 > 0.888 mg/ £ 4 hr Rat No death Not classified (OECD TG 403, GLP) (ECHA)

O IR 2AY L= U324 E)E HACR IRERAY T= U324 AE 2, TR0 U288 LoIIX $S. sLtE4
0.166/4, £E& <% 0/4 (Read-across Cas No. 1344-28-1) (0OECD TG 404) (ECHA)

Aot &= &4 T= U334 @ E)NE HALZ Met & &4 = I=4 AIE 21, =0 IA=2 229X 28, 2YE
EtXl2= 0/4, EME S 0/2, Z22LE S 1/3, o8BS X4 0.6/4 (Read-across Cas No. 1344-28-1) (FDA Draize and kelly
test) (ECHA
O S8 WYY : DIRASZUE HACE SSIIWMAUL AE 20, SLA HEINY B, d4A L= 55 22 52 &

O3I|Xl &£&. (Read-across Cas No. 1344-28-1) (ECHA)

O T2 Hold @ LI OSAE a2 OFUH AIE 20 2 EIIH I8 Bs8 223X
No. 1344-28-1) (Landsteiner-Oraize Method) (ECHA)

O grotM

E‘;;BEEE HEDNI= S =
NELSRIAN  Xg 88
IARC : Xt& US

OSHA : Itz S

ACGIH : A4

NTP @ 2 8t

alo

%S (Read-across Cas



EU CLP : Xt& 23

O MAMIE HOIAA : A2 LH ONA &4 AIE 21, UAIEAH S Al S48 SAZE: AICI3 obtained from Sigma, 4
M UWERS ISMES 012sH SMI0IAAIE Z0H, ARSI A2 Al 84 SAI2ZE: AICI3 obtained from Sigma OECD
TG 4752 2012 NOHSMH =0 AN sEAZX MSHAO H S LMAIIIMH, OIGEE ONA SES SIHAIZ (ECHA,
HSDB)
O MAISH @ BEE (AR AIPMASH AIE Z D, NOAEL = 266 mg/kg bw/day OECD TG 414 (ECHA, HSDB)
O SHENZISH(18 L&) : SEQ 5292 4 HIIS, JI&X HSH 0| LMs, E£5h 20 L, X2tol M=
2F ZXO| =310t AHE SHO EYU2 HZHS ASAY SHYS, Ay e N22 EFE0=2 220 252 (HSDB)
O SHENIIISH(EE L&) : BHEES 0138 902 012ty ELSHAIE Z0 HOl 224 HERSS Yoo, &
AHOAE=E 8K3 8BS0l LEILX 28.0 =2 sS0A SAEH JILITIO2 HUAM=s HE SOl ofd & X X+
HAHE 90 HE AUl SHMHAIF LIELE . 15mg/m32 2R0ls 220 &= F 082 £ 68 & SS9 HEH
BH=S B9l LOAEC 50 mg/m3 air (OECD TG 413) (ECHA)
O &oRold @ Itz a3
7) #E= HE UIZE 20 (2R)
O 24 =4
- A3 @ LD50 = 8400 mg/kg Rat (RTECS)
- ZT : LD50 > 2000 mg/kg Rabbit (IUCLID)
- &9 : Vapor LC50 > 5.61 mg/L 4 hr Rat (Read-across: 86290-81-5) No death (ECHA)
O I8 2AY L= N34 0 248HX2(rabbit) (I1UCLID)
O &gt & &4 £= U334 @ L X=3(rabbit) (RTECS)
O 257 Hay : N2 A4S
O T2 ald : Y2l (Guinea Pig) (IUCLID)
O gg4d
AHOIMBHY - X2 Y6S
D2LS20AM 0 X2 g8
IARC : Xt& i3
OSHA : Xtz ei8
ACGIH @ Xt& 48
NTP @ Xt& A8
EU CLP : Carc. 1B (Note P)
O MAMI HOl24 @ EUCLP: 1B (oY S0l =& HIE=Z 0.1% 0129 HAMZS &G0 Us 2 2 8F/E HEoH
o=
51&%@:%%&%
O SEEAFISHE(1E &) @ U2 A8
O SEEAEFIISH(Bs &5) + Nz oS8
O ECKoA : EQA Kol 221 (IUCLID), <1 mm2/sec (37.8° C) (CONCAWE Product Dossier 1992)
8) AlOISZ2H ML
O 24 =4
- 37 : LD50 1890 mg/kg Rat (ECHA)
- &Il : LD50 947 mg/kg Rabbit (NITE)
- £¢ : Vapor LC50 10~20 mg/L 4 hr (EU Harmonized) (ECHA)
O IR A4 = U324 E)E AL 0T 2AH/X=24 Alg 20 Xr=4 (0ECD TG 404, GLP) (ECHA)
O Agt & &4 = U=34 : 8d7 sg22aey S22 DA Ot Ast &= &44/E U248 2212 2]E
(NIER)
O 387 H2H : Nz els
O Of 24 : LIS A2 maximisation test 20 2FEX &S (ECHA)
O gad
AHOIME Y  I2 g8
D2SSDA - g2 2
|ARC : Group 3
OSHA : XtZ 8gls
ACGIH : A3
NTP @ tE Q8
EU CLP : Xt& S
O MAMI HOl2Y @ HEQ Tat E00 28t S+ MES 0|28t SMA 014 AME(MAZE invivo HOIRSE AE) 2
I 24 22 288 (NITE)
O MASH @ HEE HACZ 2HU MASH AIE Z0t 8%, 22 L M4 Jis0l 2 &S 0K &£S. NOAEC
500 ppm (OECD TG 416, GLP) (ECHA)
O SXENMISH(1E &) : S| N22 L2 £ US (ECHA)
O SHENFISH(Ps &) + HEE oIS =R RASH AIE 20 Roist &0 22X 2S. NOAEL 143 mg/kg
bw/day (OECD TG 408, GLP) (ECHA)
golgold : Uz els

e
Oy O
W
0 i

o

[l

LIZE (&%)

|
Jn
ox
O

|
0 0¥ 0¥
o £l

4

: LD50 > 15000 mg/kg Rat (IUCLID)
: LD50 > 3160 mg/kg Rabbit (IUCLID)
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D HIZt=2 & (rabbit) (1UCLID)
D HIZt=2 & (rabbit) (1UCLID)
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OSHA @ Xt&
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EU CLP : Carc. 1B (Note P)



O MAINIZ HOIRA @ invitro, in vivo BHOIREAIEZ0 S4 (IUCLID), EU CLP: 1B (Note P- SHEY SZEO0 S HIE=Z
%1"@2!%%} ﬂ%% %%8}3 Ue 2R 2 BEF]E HEOK £3)
O SHENFINSH(1E L&) : STAZAHN 2 012, Dsc I EL2 24 Mas do2 £ AS (16SC)
O SHEMFISH(Es &5) : 12 2AUES0 oY = AS (16SC)
O E2RMY : HHE ANUE B2 HIZ 520/ 2oLt sty HES Lo £ AUAS (ICSC)
10) oIuA
O 24 =4
- ZF : LD50 3500 mg/kg Rat (ECHA)
- ZI : LD50 15432 mg/kg (17.8 mL/kg) Rabbit (ECHA)
- £¢ : Vapor LC50 10~20 mg/L 4 hr (EU Harmonized Cat. 4) (ECHA)
O I8 2A4 T U234 E) AE 21 IR0 52 359 U244, 2FEX %S (ECHA)
O Ast & &4 T U324 @ EN AIE Z20 =0 242t I=24, 2F/EX %S (ECHA)
O &8I #2UH : g s
O I #2H : Iz els
O gag4d
MHAOIMEAY  TE QS
NELS20A - 2egd 2
IARC : Group 2B
OSHA : Xtz s
ACGIH : A3
NTP @ Xt& 8
EU CLP : XIZ 8IS
O MAMIE HOIYA : Invitro ZRE HHYHMEE 0/8& SFANSABHOIAIE Z0 HAIZEH S22 2H0 S4
(OECD TG 476, GLP), In vivo OIRAS UAC2 ZRE M A8 HAL 20 S4 (0ECD TG 474, GLP) (ECHA)
O dASH @ HES 22 240 MASHEAE 21 5000pmItAl &4 = 2 2AHE Kol 22X ES.
EoHA=H0 st MS2A, 222H St S22 215t NOEL 100 ppm (OECD TG 416, GLP) (ECHA)
O SHENMISH(1E &) : 48 S20AH SIISH 22 AFH 9 L IIE U= Lo (HSDB
O SEERAIISH(ets &F) @ 2t e =2 s oH FI|(H2 J12)0 =42 222 5= AUS (EU Harmonized
Cat. 2) (ECHA)
O EoRdid @ &AM JIEZ2 RLLH JEHY £~ JAS. SHZ 0.641 mi/s 40 T (ECHA)

12. &30 0Ixle 2

Ob. MEISHS
1) OtOlAXEE2
O O{& : LC50 140 mg/ £ 96 hr LC50 228 mg/ ¢ 96 hr Pimephales promelas (ECHA)

O 22F L0650 12.9 mg/ £ 96 hr Mysid shrimp (NITE: SIDS, 2005) LC50 120 mg/ 4 48 hr Daphnia magna (ECHA)
O =8 : EbC50 475 mg/ 4 72 hr Scenedesmus subspicatus (ECHA)
2) ¥HY
O o0& : Xz g8
O 225 : Xz g3
O =8 1z g3
3) Copper chromite black spinel (C.l. pigment black 028)
O oz : 2 gs
O 225 : Xz els
O =5 : Itz g3
4) Cologs 2202 25 oa=2
O O{& : LC50 1300 mg/ £ 96 hr Lepomis macrochirus (ECHA)
O &22& : EC50 > 100 mg/L 48hr Daphnia magna (ECHA)
O Z& : EC50 >100 96hr Desmodesmus subspicatus (ECHA)
5) 2-HIEZ-2-T2HA, O 2-Z2H MDY HE 2-HE-2-Z2H AN S&HAl
O 0& : Xz gs
O 225 : Xz g3
O =5 : 1z g3
6) 2=20ls
O Oi& : NOEC > 50 mg/ 4 96 hr lctalurus punctatus (Read-across Cas No. 7466-70-0, 7784-13-6) (ECHA)
O Z2F : NOEC > 22.6 mg/ £ 96 hr Acronuria sp. (Read-across Cas No. 7466-70-0, 7784-13-6) (ECHA)
O Z% : EC10 0.153 mg/ £ 72 hr Raphidocelis subcapitata (Read-across Aluminum nitrate) (OECD TG 201) (ECHA), NOEC
> 0.052 mg/ 4 72 hr Selenastrum capricornutum (OECD TG 201, GLP) (ECHA)
7) s HAE UIZE S0 (88)
O & : LC50 = 9.22 mg/ £ 96 hr Oncorhynchus mykiss (IUCLID)
O 22% : EC50 = 6.14 mg/ 4 48 hr Daphnia magna (IUCLID)
O X8 : EC50 = 19 mg/ £ 72 hr Selenastrum capricornutum (IUCLID)
8) AOIZ=23 M2
O & : LC50 527~732 mg/L 96 hr Pimephales promelas (ECHA)
O Z2& : EC50 > 100 mg/L 48 hr Daphnia magna (ECHA)
O X8 : EC50 >100 mg/L 72 hr, NOEC >= 100 mg/ ¢ 72 hr Desmodesmus subspicatus (OECD TG 201, GLP) (ECHA)
9) A" EF UZE (H%)
O O{& : LC50 = 2200 mg/ £ 96 hr Pimephales promelas (IUCLID)
O 225 150 = 2.6 mg/ £ 96 hr (Species: Chaetogammarus marinus) (IUCLID)
O X% Xz 83
10) Ol€w A
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)
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: log Kow 1.67 (ECHA)
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opper chromite black spinel (C.I. pigment black 028)

d48d U=z

sod 1 U=

£Q §Q
oo 00 =

L8 o2
(20 C, pH 7)(ECHA)

-

&=H  log Pow
2l 0 I8 s

HE-2-Z2HA, OE 2-Z2HAD HE 2-0HE-2-Z= H AN
&34 : (Not applicable)

£Q §Q
olo ol

= A UIZE 2M (&8
A : log Kow = 2.1 ~ 6 (Estimate) (IUCLID)
o4 : BOD5/COD = 0.43

8) AMOIZ2Zad2
PN

10)
O
O

Ch.
1)

3)
O
O

*o
t

0
O
O
2) &
O
O
Co

=4 : log Pow 0.86 (OECD TG 107) (ECHA)

(Estimate)

VLT
&%g  log Pow 3.6 (20 ° C) (ECHA)
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opper chromite black spinel (C.l. pigment black 028)
==AM : I}z 9=

MEFA @ 2 g2
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MEoHA : ca. 85 %(02 consumption) 28 d, Readily biodegradable (ECHA)
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: BCF 1.37~9.23 (Average: 4.26, median: 3.16) (EPA Comptox)

0z 0F 2
AL A%

|2 52 UZE (4%)
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ox :

: BCF 1 (ECHA)
: 70~ 80 % 28 d, Readily biodegradable (ECHA)

0z O
AL Hi
%
0x

ct. E0IS
1) OFOI_J.Ei%

iz s

2) dHY

& : EC50 3.6 mg/L 96 hr, NOEC 3.4 mg/L 96 hr Raphidocelis subcapitata (ECHA)

o
>h

: BCF 1.8 (NITE: Existing Chemicals Safety Check Data) BCF 7 (HSDB)
H4 : Biodegradability = 95 (%) 28 day (readily biodegradable) (SIDS)

HE-2-Z2H4, (2 2-Z28M) HE 2-HE-2-Z28 &9 SEH

o4& : 90~100 % 28 d, Readily biodegradable (OECD TG 301 F) (ECHA)

o4 : Biodegradability = 10 (%) 28 day (Aerobic, Activated Sludge, Domestic wastewater,

Does not decompose
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3) Copper chromite black spinel (C.l. pigment black 028)

iz s
4) cologa =2etol

iz s

1]

H

o

5) 2-Mg-2-==2

iz s

&k, AN HE 2-HE-2-ZZH AW

o

SeEA

6)

7)

8)

9)

=1

. JIEH Roll &
ool AER

Fish(Pimephales promelas); NOEC(32d) 4.2~15.6 mg/L (Flow-Through Early Life Stage Test
Algae(Champia parvula, marine red macroalgae); NOEC(14d) 29.9 mg/L (ECHA)

g

2)

A

iz s

3) Copper chromite black spinel
2 =

Xz gls
Coloi et 22012 2R

iz s

(C.I1. pigment black 028)

El
=

4) OllEn2

5) 2-0iE2-2-Z2E4, (2 2-Z2E 4D HE 2-HE-2-ZZHMNS S

, US EPA proposal)

6) 2=0s
X2 g8
7) 9SS AW UDE BH (4])
X2 98
8) MOI2RANE
X2 g8
9) +2ax2E S UIZE (4])
X2 ¢S
10) oW
X2 gs
13. HOIAl FOIAS
o molgY
- HOI2S LHESOIN 22D OIS 2t AtH B X
U BOIAl FOIASH(EE 871 @ EXO| H)| $ye Zaa)
- NYBHIISS BB ALTE ALFUAN 25 HIISS AA2 H2lsiL, HOISM2lY 2 HAMIK, HOI
S MelA&S 8X SYsts KON FIY, H2I5H010F &
HOIS2RIYA REE E4E
14. 250 28 32
Ot RS (INDG CODE/IATA DGR) : 1263
U. R =8 Ox9 : HOE (HOIE, 2§34, ML, SME, M2, HHIAL, ZEH, UM SHS L UH HH JH
) £= HOE e BH (HOUE s|4H £= SN )
Ch. 23042 21848 S3 : 3
2. 8I1SZ(INDG CODE/IATA DGR) : i
O HYRHSH(HY T= HIHLOR HII) : HIHL
B ABIDL 23 EE 23 S0 2N L TRIF UL B SHE OF Y
Tt 25 Al AESUFV2ALN 0E
00T & JIEH B0 XN EF ¥ 25
O &Al BIAZXIS BF : F€
O 8B HIMZXS BF © S
15. 88 AMEE




Jb, AP EBAYN 28 7N "EEIELEIFZ2E", "HAUARMSE", "HHE

SOHeIA", "LASHSA" "SHAMEDNNEHASE"

1) ololA®ZZ
HMESSXNSE @ g Az
SIOtHAZ2E @ oY el8
2e|HARNSE @ Y A
HASA=ZHUAEE ¢ WY 8l8
SEAZIAUNLASE @ WY A4S
CEIELEFZEE C O|AEESTEL - C 5 ppm
SI8JIELEEEE @ HHEUS
SgacIHARH2SE : HHelS
SHOUMEDN(PMHMEUHASE @ HLAS

2) dAHY
Mz=sS3XN22 @ e UsS
SIOttHA=Z2E @ Y el8
2e|HARHNSE - Y A
NASASHUMEE Y |l8
SHAZIEUNASE @ Y US
CEIELEEE2E g 28
JEIIELE2E @ Y U3
SgaacIHARHSE - HHgel3
SHAMBINM(PIMHEUNASE @ Y A8

3) Copper chromite black spinel (C.l. pigment black 028)
HMESSXSE @ Hg Az
SIOttHA=Z2E @ dilY a8
ZelHARHSE 1% Ola L
HASASHUHASE @ 1% 014 M
SHALZEUHASE @ 1% 0la L
CEINELEFZE  AS(SSH)MA - 0.5 mg/m (25)
JEIIEHE2E @ HgelsS
SgEINARMSE @ HEAS
SHAMBINMPMHEUNASE @ LS

4) Crolola 22012 2LHE GHZS
MNE=SZXNEE @ e AS
SIOttHAZ2ZE @ oY a3
22|HARNSE - Y A3
AHEASFHUASE - oY elsS
SHAZHEUNA2E @ Y %S
CLEISLEAESE - ol 222 2=2E OEHZ2TWA : 10 ppm
JEIIELE2E @ HgusS
SgUNARMSE @ HEAS
SHAMBINPMHEUHASE @ HLAS

5) 2-HIZ-2-ZT2HIAH, OIS 2-T2H AN HE 2-HE-2-Z2H MO S
HME=S2XNE : g els
SIOotHAZ2E @ oig 238
ZelaRi2a @ g A3
AAAZTUHASE - dig els
SHLZIUASE @ Y A28
CEIIFEHEESE oY eS8
SIBIIEHESE  HEAS
SgaHARMHSE @ HLgAS
SHUAHEDMPSMMEUHASE : HLAS

6) 220l
NESZSXN2E @ g 242
SIotAa2a @ oy 23
ZelaRHSE @ 1% 0la
NASAZHUHASE @ 1% 014 M
SHALZBEUHASE @ 1% 0la L
CLEIEZEEYHEY  LR0IS(SS2E)TWA : 10 mg/m (2L 2&!)
SEIELEHSE  dels
SgZUARMSE @ HEAS
SHUHMEBDMPSMMESHASE @ HgAS

7) 2HEE FAE UDE 20 (4])
NESZXN2E @ g A4S
SIOtHA SR @ g elg
2elaRi2a @ g 243
NASAZHUHASE - 0% 014 M
SHALTEUASE 0% 0la L
CEIEEYEY  SHINBR(ZESMEE2)TWA © 0.8 mg/m
BIIELEE2SE @ HLAUS
SgaaelHARHSE : HHelS
SHUHMBIOMPSMMEHAZSE @ digeE

8) AMOIZZ a2
MNE=S3XNEE @ Y AS
SIOIHAEE @ Y A8
22| RHSE @ 1% 014 2
HAUSASTUHASE - 1% 0l& 2



SeAdAAULSE L 1% 0l 2l .
CEIIEEE=E 0 AS2ZSAI=TWA © 25 ppm, STEL : 50 ppm
slEl=Ldd=2  HdE
SgaeIUYRHSE « Hges
SYAMZIM(PMMEUHY2E @ WS
9) =ax2d 2 UZE (HAR)
Mz=SSX=d : g s
Sota =2 - e els
2eltasil=d - g s
NUEASZIULSE ¢ 0% 0le 2
SHALBBIUY=E @ 0% ola LM
CEIELY2E  SHNSR(ELSBUW=S2)TWA © 0.8 mg/m
slEJIELd=2  d8ls
SgZeIUYRNSE « Hges
SHAMLIM(PMMEUNL2E © WS
10) o
HMzsSSX2d : g s
Sota =2 - e 8ls
2CUERHSE - 1% 0l LM
HUIESIUY=E ¢ 1% 0ld LM
SdZZBAUY=E @ 1% 0ld 2O
CEJIE4d=2 0 Ol YEITWA © 100 ppm, STEL : 125 ppm
SlEJI=Ld=2 : HL8ls
SgaAcIHYRH=2E « HLels
SHANEIN (PSR ENHLSE © HEE
Lb. stet=Z 2280l s 74 "tHESZAMNYSs ="
1) OtOIAZEE
JE=E  HEE
ARESHZN SSE 22 @ oY 8ls
KRSEE - oY s
Met2d - e els
SXNSE : g s
BESTAUSSI=28 @ e S
ADUHIZE @ HE &S
S22 - dlgsls
2) S
JIESE - g s
ARSHZN S5 22 @ oY 8ls
KRSSE - oY s
Met2d - e els
SXSE @ g s
BETAUSs=28 @ e S
ADUHIZE @ HE &S
siot2® - dlests

3) Copper chromite black spinel

JIESE g
MRS EZAN S5E 22
S22 g 28
Het=2Z : oie 8lg
SAS2E g S
HHE2 XA SIS EE @ 3
AtDOHHIZE : SHE 8l
SIO22 - digels

4) Coloigal 224012 2R
JIESE - gdE
HRESEZAN S5E 22
S22 g 88
Het2Z @ die 8lg
SASE g U8
HHES A S EE @ of
AtDOHHIZE : dHE 8l
SOt : HE'S

5) 2-HIg-2-TZ2H A, OE 2-
JIESE - gE
MRS EEM S8 22
S22 g gs
Het2Z : die 8lg
SASE g s
HES A& 2stEE @ of
ADTHEIEZE @ oilE 8lS
SOt HE|ls

6) 2208
JIESE e
MRS EEM S8 22
S22 g gs
Hete2d g s
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He|HS(ERERA 394 #E)  §ig &S
DI‘Z‘HEI’“E(EHIEC‘“‘QEQ) D oY elg
=2 B (ASESEHASE) @ WY 28
=222 (2ECISATAMER) : g 2AS
EU ER32(HEEFRZY) @ iy s
EU ER3E(RE2F) : g 248
EU EREE(AEER) @ g A8

2) ddHY

ZU(EFE RI| gz 22Y)
g Az

=2 7H
0l=22I 82 (0SHA #E) : oY g3
0| 22c| M2 (CERCLA #&) : dHY ¢S
0| =22Cc|H 2 (EPCRA 302 #&) : dHE gis
0| =22Cc|H 2 (EPCRA 304 #&) : dHE gis
0| =22Cc|H 2 (EPCRA 313 #&) : dHY ¢S
=222 (2HEZEEASE) @ WY 28
02 ACIHE(ASESHAZSE) © g 23S
D=2l B(2ECSATMEE) @ dig 23S
EU 2SR E(BEZ2SZEN) @ dig 23
EU 2ERFE(RE2F) @ dig g3
EU EFFE(HE2F) @ dig 23

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

ZU(EFE |I| 2Esz2Y)
Hgels

=227H :
0|22/ E(0SHA #E) : g els
Ol= 2|32 (CERCLA #&H) @ Y 23

e s

(
(
2( &) 9
2 (EPCRA 304 #E) : i€ 8ls
DI=22/8 2 (EPCRA 313 =#d) « g 8ls
D=22BE(2HZ2g8AS2E) « g 8lS
D=2 BE(ASESEASE) « e 8lS
[22clHE2(2ERSATAMEE) « e S
EU ERZL(HEERZY) « i 8ls
EU ERZL(ABEFR) « e &S
EU ERFL(AHEFR) « e &S

4) Ol 221012 2L-9E o2
I (2 2I eEsEBRY)
CEE
2AA

DI=222/8E(0SHA &) : o 8l
D=2/ Z 2 (CERCLA 7E) @ oilY A8

D222/ Z 2 (EPCRA 302 7A) @ Y gig
DI=222IZ 2 (EPCRA 304 &) : Y oS
DI=222IZ 2 (EPCRA 313 &) : Y oS
DI2AIFE(FEHSUEASE) @ HY 22
DI2AIFE(ASESHASE) @ HY 22
Jl=2clZE(2ECSATAEE) « g oS
EU SR (HFERZY) @ Y 218
EU ERX2(AE2R) @ Y es
EU 282 (E237) @ Y 21s
5) 2-HIE-2-Z2HIA, Y 2-Z2HAN HE
[H(TRYE I QESE2RY)
sHetelis
=2AH
DI=22/F2(0SHA #E) He s
DI222I M2 (CERCLA #H) @ g S
DI=222/Z 2 (EPCRA 302 #A) & Y gis
DI222IZ 2 (EPCRA 304 &) @ Y oS
0I222I M2 (EPCRA 313 &) @ Y oS
D222 (HSSEASE) @ HY 28
DI2AUFE(ASSSHASE) @ HY 22
DI2AUIFE(2EISATVANEE) @ Y s
EU S22 (HFERA) © HY A2
EU ERX2(E23R) @ Y 2s
EU 282 (gd237) @ Y s
6) 2205
AN (XFY R =T 22Y)
Heels
=2 7H
D222/ HE(0SHA #E) : Y eUS
DI222/HE(CERCLA 7E) @ Y gis
D222/ H 2 (EPCRA 302 #A) @ Y gis
D222/ H 2 (EPCRA 304 #A) @ Y gis
D222/ H 2 (EPCRA 313 =#&) : e
D222 ME(RHELEASE) @ HY o=
DI2AURFE(AESSHASE) @ HY 28



DI=2RIZB(2ESATNEE) : Y %S
U ER32(2Y2R2D) @ e oS
B 2R32(AE27) : g 948
B 2RE2(AFST) : g %S
7) 9BE B UIZE S0 (48)

2 (BEY || 2gsEelY)
Tt

22ARH
OI=222/32(0SHA #E) @ g s
OI=222| 82 (CERCLA #E) @ dllg 1S
012202/ % 2 (EPCRA 302 R ) : oY 28
OI=222I M2 (EPCRA 304 #E) : oY 8ls
OI=222/ M2 (EPCRA 313 #E) : oY 8ls
NI2VRIZB(ZH2SEAST) @ HY oIS
NI2VRIYSB(ASESEAST) @ Y 818
DIRRIHS (2ESATAEE) Y 26US
U 2R32(RY2RZ]) : HY oS
U 2RE2(AE27) : Y %S
U 2RE2(AF2ST) : Y %S

8) AOI22aye

AY(RRE R 2ySHAY)
Hees

227N :
DI2TRIZB(0SHA RE) : oY %S

(
DI=22/8 2 (CERCLA &) : 2267.995 kg 5000 Ib
DI=22/ 82 (EPCRA 302 =3 e ets
Dl=22/ 8 2 (EPCRA 304 =3
( 73
(
(
(

coe 8lg

Ol=2tcl 8 2 (EPCRA 313

3 g 8ls
D=22BE(2HZ2g8ASE) « g 8lS
D22 BE(ASESEHASE) « e 8lS
D=2 2(2ECISATM=E) - oY 8IS
EU ERZL(HEERZY) « g 8ls

EU EREL(ABEFR) « i 8lS

EU EREL(LHEF) « e S

=AM :
DI=22/82(0SHA =E) : e 8ls
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DI:‘T‘;FEIX*E(EPCRA 304 #¥) : HE 8ls
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OI=2t2|Z 2 (CERCLA #&) : 453.599 kg 1000 Ib
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16. JIEt E AL

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.nim.nih.gov/
- EPA; https://pubchem.ncbi.nim.nih.gov/
SIDS; https://hpvchemicals.oecd.org/ui/Search.aspx
- SISIS2AMB A ALY 2ERISANSRA(http://ncis.nier.go.kr)
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Lt.
Ct.

ct.

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

- International Chemical Safety Cards(ICSC)(http://www.nihs.co.jp/1CSC)

- ASSHDHCIAAE AYBTHA (hitp://hazmat .nema.go . kr)
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