—
NOROO =& tNH 2 HAL=Z (MSDS)
(0] Mt2e APOtMEAY H110X AW 2H HEE A0Y)
MSDS# S @ No Data
1. StStRME A0 &8 EE
Ot RMBY : PT-FND20-N
O 828 24 HAUE
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 H2Ha & 23t  054-278-0277 J1=18 53
2. 7ol AFH
. 2o AL 28
SH =4 (acute toxicity) ZI FE4 (ATEMIX :1385.056<= 2000)
24 =4 (acute toxicity) S FE3(ZJ1) (ATEMIX :7.014<= 10)
grok M (carcinogenicity) &1B
MAINIE HOIR A (germ cel | mutagenicity) =18
Aot = &4/= N=422Z (serious eye damage/eye irritation) J=2A
Ol 2IM(skin sensitization) FE1
OIS M (flammable liquids) & 4
24 =4 (acute toxicity) 7 F=5 (ATEMIX :2066.199<= 5000)
Lb. OIg=X 278 E&st 30 HX g5
O Qg =2Xt
Ojvzo @ 28
O Kol 218 27
H312 IS 2 H=56tH Roig
H331 EQotH KRS8
H350 22 2o £ U
H340 R& QI Zes o2 = US
H319 =0l Alst =22 Lo
H317 2014 H8 B8 Lo = US
H227 JtA e
H303 &39I RoHE = US
O OgxEX 232
L
P280 ESEZ - E52 - Botd - tHESAE FHETIAIL.
p261 2& - & - JtA - DIAE - B - AT 0|2 S22 LISHAIL.
P271 22| L= 2JF & T= ROUANC FSoHAIL.
P201 AI2 & F3Z EHANE SHEBGHAIL.
pP202 2 oM OYXX 2FRE 21D Oldiot)] Mole FZoHA DAL,
P64 Fz 2ole & £ 85 2E EXol oA,
P72 A Hoz QLAEE 255 BHEGHAl DAL
pP210 &, NXQ| HHE, A3, 3¢ Y 1 9o HIFACZRH HelstAL. 2
- s
P302+P352 LSOl 298 &l 21 HIS2 AOAIL
P312 EHES L)W Q2| (2AS TES BOAL
P321 28t MXIE StAIL.
P362+P364 @A E 2F= S CHAl A2 & MEGHAIL.
P304+P340 S5tH: AlMSE ZIIJF Y= R2T BI|11) SESHI| #2 KAHE AF S FSHAIL.
P310 S Al SI2I|2H(2AHS TEHS BIOAIQ.
P308+P313 =& EIHLE &0 AL H: 2&AOl XX| - TAHS FGHAIR
P305+P351+P338 =0l E2H: ¥ 22t E& ZAGHA ANAIL. JIsotH ZHEMXE HAHSIAIL. HH Ao
N2,
P337+P313 =0l At=0] XHEH: 28Nl £X| - ZHS P2oHAIL
P333+P313 LR X234 L= EUH0| LIEILIH: QIS X0l X /08 YOI,
P370+P378 3t Al 22 11J| ol HESH ASHHE ASSHAIL(58 &X).
- &
P403+P233 BtJ(1JF & TlE R0l BZGIAL. EJIE HH| LHGIAIL
P405 HZEXIE St MEGIAIL.
P403 EJ10F & SlE R0l BHSIAIL.
- HI
P501 HIJIS 23 20l et W22 - 2IIZ HIIIGHAIR
Ch. Roll. I8 ERIIF0 Z&toXl 2= JIE Kol 28
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OL0| A2 STEL : C 5 ppn| XI2SS NEEE
pecRealu el 2 88 iz es 2 /48
Copper chromite black spinel (C.1. pigment black 028) W/r\n“ ((;in)wg/ N=els =288
0| &H3t ElEHS TWA @ 10 mg/m N=els =zels
3=(2-), [2,4-CI5I0IE2-4-[(2-BI0IE2Al-4-LIEZH Y ) O = ]-5-01 WA : 0.5 mg/
El [} - c El_ =2
El-2-H ¥-3H-LI 2t E-3-2LUI0| £ (2 );][4 [(4,5-Clatol= if_ﬂﬂe 5-= m (OHE|2 T} Ttags g
A-1-HE-1H-T 2t &-4-2) 0t X |-3-CL0| ESAI-1-LIZ 2l = /0| £(3~ 1 see)
)]-, CACS =
1,2-HIFECIOI s Al A, 1,2-CHOI0IE OIAH TWA : 5 mg/m A=elsS =zels
P-FEAMUES, OLMEHIOIE TWA @ 20 ppm =elsS =els
-GSOl ES Al-4-0lE-2-HIEt2 TWA @ 50 ppm A= =zels
gerE HE UIZE E0 (8R) iz els A=elsS U=els
3. REd29 HE 4L SR
sistE2ad 28 (01Y) CASH S SR (%)
otolAEE | sophorone 78-59-1 40~50
e faf o] - - 35~45
Copper chromite
Copper chromite black spinel (C.l1. pigment black 028) black spinel (C.I. 68186-91-4 6~16
bigment black 028)
0l &t ElEMS Titanium dioxide 13463-67-7 1~10
AZ(2-), [2,4-CIGI0IE2-4-[(2-5l0IEZ Al-4-LIEZH L) O} |Chrome ant imony
(] E- |_ — b- 5 H H
] 5 o E_|2 H<-3H- u\E‘} 3- 91|0\§(m )14 [(4;5 CI5tOl Jtitaniun buff 66186-90-3 1~ 10
3-HE-5-2A-1-HY-1H-I 2t Z-4-L) 0t =]-3-6t0I| == Jrutile (C.I.Pigment
AI 1 LEEE=TYO0IE(3-)]-, CIACS Brown 24)
1,2-
1, 2-#IFCHOISHR AN, 1,2-CHOIIE! Ol AE penzenedicarboxylic g4 44 1~10
acid, dimethyl
ester
“HEANES, OMIEIOIE g-Butoxyethanol 112-07-2 0.1~4
acetate
M-S0 ESAI-4-HIE-2-HE= DACETONE ALCOHOL 123-42-2 0.1~4
ISolvent naphtha
gsrE HE LIZE 20 (88) (petroleum), light 64742-95-6 0.1~4
arom.
4. SS XX Y
o, =0l SoitsM -
LEE 52 22 2o NHRE S2= 22 152 014 #HRAL.
U=, S5 2I|, =2 =2A4S JIE 4 YMAl SA G0 M M222 MXE ¢S 2
IS0 d=s O
QEE I=EE HMHotD &= 2/AE HISA 22 S256| ACA2.
A2, SSS JIEt SA LMA M220H =20 st IEES LOAL.
1582 014 OO HISY 258 AHWAIL. SA AL JEES 2HOAL
sdMs M
LEROZRH ILGtAID 22 310t JUs R2Z 0ISdHAL
SEGHK 22 Al UIEBSES AAGHAIR.
2SS SYUSIHL EF/S Al ELSEYS AAIGHK OFAIL.
ghEotg] ¥&E L3 0tAJU O2 SEQZ2IIIIE AISB6I0 ASSES AAl oA,
SEOl 2HE Al MAE SZoHAIL
QEE LS AYS MM H2IAIIIAIL
A MR2o 2E gE A
ogds M
IEE }\IJI/\I
oIAl0l Sle %4—.— TFEE AN 21, P& Als H2lE ZE0| otz =0 I s ¢Xg A
orok b2 2% MFCIH, M2 HMXIE €2 2.
ZSA0 Cet HESH o8N XS MR22AZEH ¢s 2.
HF e 22 9 HAEES S8 XTI NHE SEHOIL 2= AY SHS0| U8 DHE GHokE.
JIEF QIALSl =29 AL

2l oisHE sliel HEE 2sd X1

=
& =

]
M
e
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=g SHHA HXEd
ob. MESHY REEE)ASA
O H&Es 23Nl
ARt 2L ASOM, JFAA ABIOER, LEHAQ Ze
SHES ASHH
A =S MEE A3H= TGHAIL
O Ug =t Al
&S SXI0 oftist 22 A3k Xl
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: Ceiling, 5 ppm (28 mg/m3)
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pigment black 028)

(c.1.
: TWA, 0.5 mg/m3, as Cr (Metal and trivalent Cr compounds), TWA, 0.05 mg/m3, as Cr (Water-Soluble Cr VI

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

3) Copper chromite black spinel
O ACGIHRE

00
&5

i
K

i
H

Rl
ol

o
BA

: TWA 0.2 mg/m3 (Nanoscale particles), 2.5 mg/m3 (Finescale particles)
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Ob. statd ot 4 2 Kol BrS2l Jiss
iz g8
L. ToHorg =2 (&I YA, 52, As S)
g, AL, 2, JlE Fst2) B85S TotAIR
Org, g2 HIotAIL
Ch. mlahorg 22
MSHHL, 25, JldY 22
ch. 2oAl MET= RHSE
AEHMES(EA S)
1. sS40 &8 3=
Jb. Jls4d0l =2 =& 320 28 ¥2
O 8018 st 82 : HOA, sE=28, ML, RE-~
O 22 S8 g3 RE, A, 95, 7% A%YS-
O I8 8= : N=2, g4, B0
O &85 : U2, =24
L. 212 RiE 38
1) OIOIAXEE2
O 24 =4
- &3 : LD50 = 1500 mg/kg Rat (ECHA, HSDB)
21 : LD50 = 1265 mg/kg rabbit, LD50 1200 mg/kg Guinea pig (ECHA)
- £¢ : Aerosol LC50 =7 mg/ £ 4 hr Rat (ECHA)
O I8 2A4 T= U240 E)IE 018 NRRAL/U=4 A2 =401 AKX &£S. (0ECD Guideline 404)
(ECHA)
O dst &= &4 = U234 @ ENES 0188 Astzaa/ U=4 A2 BSO U240 2FE. (SX32X 226, 2
K==:0.9, EMX=: 0.07, 2UX = 2.06 ZLESKI4=: 1.06) (ECHA)
O &87 2y : Iz g3
O I8 Hold @ JILI(e)S ol=st LSS AIgZ0 wol-80] AKX 2£S. (0ECD Guideline 406)(ECHA)
O gy
ArHOIME A - XE S
NBBLSRIA 0 224 2
IARC @ Nt& i3
OSHA @ Xt& 82
ACGIH : A3
NTP @ Xt S8
EU CLP : Carc.2
O MAMI HOIFY : NEZ W ZRF SENSHHOIAE 20 HAIZSEH 2101 4. (0ECD TG 476) AIEZ U XR2
2ZHHIZE 0188 28| ONAEES (UDS)AIE Z1 HAIEESH g0l S4. M W ZRF MZEFPE 0|88 4AsAIgZ2Y S
A . (OECD TG 474)(ECHA)
O MASH @ HE(L/4)E 0188t MASH AEZD =10 230 X2, HUA S8 =X, XS EHOHH & HS20|
X &2S. (NOAEL 2 873 mg/m® air) DIRAES 0188t LESH/2IIEH A2 MSLL, €2, EHOHNIUS 2282 2
2 X ZS. (NOAEL maternal toxicity =289 mg/m® air, NOAEL teratogenicity>= 664 mg/m® air)(ECHA)
O SHENFISH(18 &) : =4 JLUSHAEZD €8, S4H, S S5, D20 E8, 24 IRSHAEZ
I RAAE0 ZHI2 BIt, S48 &, AEE, HIIS, 220ILL £€, HIEEU 24 SLSLHAEZD 290 X3,
SE2E, SHHURE, ES(22)34 2422 I 28H0 UACSZ 2 sA=S0AM 270 H26tA &S (ECHA)
O SHENIIISH(Es &) © AHE(Y/2)S 0188 2ty JARSHAIE(0L)Z 0 MESSOH0l 24 2 OE g2
EO0IXl &£2. NOAEL male = 102.5 mg/kg bw/day, NOAEL female>= 311.8 mg/kg bw/day3!E(2/%)E 0|2 Otd SUSAA
S8 )ZW =10 2o X2, H =, HE 25, NOAEC< 1 436 mg/m®* air (ECHA)
O E0RdA @ 12 AS
2) ddHY
O 234 =4
- 23 Xz g8
- 21 : Xz 8
-89 : Xz g8
O LR 244 = U324 U2 243
O A8t &4 T= U324 : X8 8is
O 387 Moy Itz s
O Is e : Xz els
O gy
MHAOIMEAY - XtE QS
DIBLsS8IA X2 88
IARC : Xt& 8l8
OSHA : Xtz 28
ACGIH @ Xt& 8
NTP @ Xt& A8
EU CLP : XIZ2 S
O MAMIZ #Hol2Y @ Xg 29438
O MA=SH @ X2 9638
O SHENMISH(1E &) : U2 4S8
O SEEAEFIISH(BEs &5) + Nz o8
O EoRoid @ Iz A8
3) Copper chromite black spinel (C.l. pigment black 028)
O 24 =4
-3d7 . U2 8s
- 40 - U2 8ls
- Y . U2 8s
O IR 2A4 L= U224 0 U2 US



I
=

O 48t & &4 = U=d - U8 88
O 387 B2lyg @ MU= &S
O Ie #2d - Iz s
O g24
AN EAHY - g BlS
NEBLSRIAM ¢ g A8
IARC : Xt= 88
OSHA @ Xt= 8l
ACGIH : A4
NTP @ XtE 8l8
EU CLP : X2 A8
O dAME HoZd + N2 8S
O da=d @ Tz 838
O SFEFAI=SH(18 v8) : Iz 88
O SEEIEFIISH(BE £5) + 12 88
O solriid : Uz 88
Ol &tst ElEls
O =248 =4

Z 5 : LD50 >5000 mg/kg Mouse (OECD TG 420) (OECD SIDS)
- A0 @ X2 g2
£¢2 : Aerosol LC50 5.09 mg/L 4h Rat No death, Not classified (ECHA)
O I8 2A4 L= U224 E)E 0128 NIERAL/NSHAMEZD, H=8S UEUX $S, E8HXI4=0, (0ECD TG
404) (OECD SIDS)
O agt & &4 = U324 0 ENE 0ISeMst=A /IS HAEZ N, N34S LIEIUWX 28, ZY9ERX 4= 1-2,

(OECD TG 405, GLP) (OECD SIDS)

O 887 M2y @ DIRAS 0188 Al 2 58D HYds 9X &S, (ECHA)
O ms neld : JLIIOE 0I88 LSRUEASE 2N IRUUES 223X &S, (0ECD TG 403) (OECD SIDS)
O g4

MM EAY ¢ XE YUS

NEBLSROA - ELH 2

IARC : Group 2B
OSHA : It& 88

ACGIH : A3
NTP @ X2 8l
EU CLP @ Xt2 S

O HANE HOlEH

476), SAK Ol &A

SI0S)

O dASd @ HEE 0128 MAZRESHA

bw/day, (OECD TG 210) (OECD SIDS)

O SEEHFIISH(18 L&) : HEE 0|88 SHIFSHAEZ Y, AL SN Hatet 22N SUs 8ol 22
)

/Xl &8 (0ECD TG 425) (OECD SIDS

q A2 W 014Es 0188 =
& (0ECD TG 473)Z 1 UAIZE /R 23

OECD TG 471, Z{FHNZE RIXNSHHOIAIZ (0ECD TG
4, M L SMHOIMAE, AMAIEZY S4 (0ECD

e
Qe
j=iye)

=

o

0o
0x

O SEENAIISH (s £F) @ HEE 0|SE ZFRESSHAIEZ D, A EOE J&0| 2ETX LS. NOAEL=
24,000 mg/kg bw/day (OECD TG 407) (OECD SIDS)
O &olwrolld : Uz el2
AE(2-), [2,4-CIoI0IE2-4-[(2-Gl0IEEAN-4-LIEZH Y )0t X ]-5-HE&-2-H &£ -3H-0I 2t =-3-2UI 0l E(2-) ]
-[(4,5-CIol0IE2-3-HE-5-S A -1-HEY-1H-T 2t E-4-2 )0t Z]-3-Gl0IESA-1-UZEMEHE YO0 E(3-)]-, T
(B
O 24 =4
- 23 : LD50 > 10000 mg/kg Rat (ECHA)
- &1 - =z es
- 8¢ Az g8
O IR A4 = U234 E)E 0|88 LIFRAH/N2E AEZ JtEHQ 2F0| LM (ECHA)
O Ast & &4 = 324 - Nz els
O 87 W2s - g 8ls8
O I=2 ey @ Xz A8
O g4
AHOIMEHY © XZ s
N22LS20A 0 U2 g8
IARC @ Nt& 2
OSHA @ Xt& S22
ACGIH : A4

NTP @ X2 A8

EU CLP : XtZ 23
O MAMIEZ HOIZH @ A2 Ul ZRRE I Z HAFEE S |22 AH2tglol S4 (0ECD
Guideline 476, GLP) AI&2 Wi OI HHOIAIEZ D UHAIZAEH 220 &28101 S4(0ECD Guideline
471, GLP) AIE2 Ul ZRF|E 0|28 HMZE ASHAIE 20 AL S22 A2101 S4(0ECD Guideline 487, GLP)
O MASH @ HEE 0|18s LASH/AINIEH ANEZ0 EUE S0l AS(2HS4 NOAEL >= 1000mg/kg , IS
NOAEL >= 1000mg/kg) (OECD TG 422 combined repeated dose and reproductive/developmental toxicity screening test, GLP)

0

O SHEENZIISH(18 =&) : U= 8is
O SEENIIISL (= L5) : IR 28
O 2Ry @ U2 ¢S

L-HdEGoItsad, 1,2-00IHE oAH
=

& 1 LD50 2400 mg/kg Rat (CERI Hazard Data, 1999)
- 21l : LD50 > 4800 mg/kg Rat (CERI Hazard Data, 1999)
k=Ale]|

- 29 : B S
O W% 2A8 E2 424 : £ 2 MZ0A XS0l 20, (NITE)
O 48t & &4 E= X234 : £)19 =0 28t H240] 2. (NTE)
O 88J| DY : UE %S



IARC : Xt& U8
OSHA : 2 8i8
ACGIH @ Xt= 18
NTP @ tE S

LP : X2 8IS
Hol2d ¢

(@)

A MEPZE 0|8 A AE - 24 (NITE)
HSS0H LESAH0| LIEIY SZHANN MASH H80| o
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: LD50 1180 mg/kg Rat (ECHA)
: D50 1500 mg/kg rabbit (ECHA, HSDB)
: LCO >400 ppm 4 hr Rat (conversion: LCO >2.66mg/L, 4H, ECHA)

d E= U=4 1 BE)E 0188 IRAN=IE Mg 21 SEAU=Xs 12 UHER2L 72 0l 2F 2I=8

|
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© & 4J
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AT dor e~ 4

E &4 = U341 ENE 0188 =S4 AIE(0ECD T6405) Z 1t HIISH2Z UEHE (ECHA)
|

0000
=N

0
0:

DOIM  JILITIOE 0188 DRl AlE EU Method A.6 21 HIDH2IA (ECHA)
d

[}
>

= Kz
B0 w©
|,
0
_I
oy

& |FA2& 2-butoxyethanolCAS No. 11
OECD TG471, X RF SAMH OlAAIEO0ECD TG473 210 S4, MALU
It 24 (ECHA)

Olsst A&l =HlelOtE 0l88 =7SHH0ANE
RROSA SF=HEE 0188 ASHAIE0ECD T6474 2

O MASH : SAIZ2Z 2-butoxyethanol (CAS No. 111-76-2)5 0|28t OIRA 2AI00 MASH AE ZHNTP) SH IS0 A
2t5HH LIEHS E2F(1340 2 2050 mg/kg bw/day) Ol A0 H&F0| 2tEZI0f NOAEL=720 mg/kg bw/day. Ol S0OIAE MII A
2400 LIEHSSLE 2HITHOIA BHEEX ZUASDZ RO/8t SO 2 201X £S (ECHA)
O SEERFISH(18 &&) : Uz g3
O EHTEIISH(EE &) : SAI2Z 2-butoxyethanolCAS No. 111-76-22 0|2F S 90 Bt=2A R =A A E0ECD
6408 ZI Y4 DE HASTO 2 ZXHWa| AN SEE IF MEX BP0 BEY. 1 o RAYFS BEAN o
S . NOAEL==23<69 mg/kg bw/day, NOAELZZ!<82 mg/kg bw/day (ECHA)
O BURMY : UE o8
8) 4-GlOIESAl-4-0E-2-HES

O34 =4

- & : LD50 3002 mg/kg Rat (ECHA)

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

- £¢ : Vapour LC50 = 7.6 mg/ 2 4 hr Rat (No death, ECHA)
O LIf A4 T= U324 ENES 0|88 LIFRAH/NAN2LAEZN, OFF &2 U242 LHEHUH 2]4X 438 (8
BtX14==0.16) (OECD TG 404)(ECHA)
O dst & &4 = U234 @ ENE HAe=z AstEa4/N2HAIEZN, N34S UEY (29X +=2.3/3, 2AX=+
=1.7/3, EMKN==1/2, ZYL2EX%=1.7/4) (0ECD TG 405)(ECHA)
O 87 W2s g 8ls8
O Ie 4oy @ JILIIOE o|=st IR UoI-gAIE Z0 gleld (ECHA)
O waty

AHOIMEHE © Xtg s

NB2LS20A 0 A2 g8

IARC : Xt& U8
OSHA : Xtz S
ACGIH : X2 813
NTP @ Xtz 88

EUCLP : t= S

[

O MAMIZ HOl2Y @ X2 %S

O MASH @ HEE HACZ BISS0SH 2 Mal/gtd Het 54 A2y AIE ZD0H, PO AICHSl 300-1000mg/kg =&
OlA XX 2=2 Mot, ACIE HO2M X320 et 8t Mok, 2t & AlE, 24 2 S, 2t HIUS, M3 S
&d & 24 S0l ZEE / FIAO 1000mg/kg sE20A MM S48, ME B0 &, ME2 24 S0l 2&E ( NOAEL
PO=100 mg/kg bw/day (actual dose received), NOAEL PO=300 mg/kg bw/day (actual dose received) MAIE X35, NOAEL
F1=300 mg/kg bw/day (actual dose received)) (OECD TG 422) HE(L/H)E 02T S 24 MASHASEZD,
1000mg/kg S22 ZE HODHME CtYst 23 220 HI=s, 228 =3,

O SHENFIISH(1E &F) : AMZ0AM I U= L OHFXS) HEBS, 25 Z2S00A 2& 0la0 20E.
(NITE)

O SHENFISH(EE &) © HEE HACE BIEENHEY(SI)S4:28/142 AIE 21, Y08 2, 8 ¢
HE =& 24 SO0l Z2EEJACH £ M 28 L AE 2H St L 222 AZ W Sa-8e K2l 20l 2#&2E 1
2Lt Ol oIMl 20 23e 2d0l2ty 24FS X £S (NOAEC=4 685 mg/m® air (analytical), NOEC=1 041 mg/m® air

(analytical)) (GLP, OECD TG 412)
O B8R4 : X2 28

9) o
O

2Z UIZE BH (4R)
=5

T @ LD50 = 8400 mg/kg Rat (RTECS)

Ty oo
0z Jp

0y



- &I : LD50 > 2000 mg/kg Rabbit (IUCLID)
- £¢ : Vapor LC50 > 5.61 mg/L 4 hr Rat (Read-across: 86290-81-5) No death (ECHA)
O I8 2AY L= U324 0 2sX=(rabbit) (I1UCLID)
O Ast & &4 T U324 @ AstX=(rabbit) (RTECS)
O 28I M2y : Nz s
O = eI @ HIH2IH (Guinea Pig) (1UCLID)
O gay
MAOHMEAY  XIE QS
NELSREA - Xz SsS

IARC : XtZ 8i8
OSHA : Itz 8l8
ACGIH @ Xt= S
NTP @ tE S

EU CLP : Carc. 1B (Note P)
O MAME SHOI24 : EUCLP: 1B (oY SZ0| =2 HIEZ 0.1% 0|2t HAMS HSolD Us IR 2 BE8E HEoHX
%43)
O MA=SH @ Xz 238
O SHENMISH(1E L&) : U2 *AS8
O SHENIIISH(Es &) : U2 oS
O Eolgdld : EQlAl | 22 (1UCLID), <1 mm2/sec (37.8° C) (CONCAWE Product Dossier 1992)

12. &30 0= &

o, MEIsSH
1) ololAZE
O O{& : LC50 140 mg/ £ 96 hr LC50 228 mg/ ¢ 96 hr Pimephales promelas (ECHA)

O 22F : LC50 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) ddHY
O o0& : Xz 8438
O 2257 : X 23
O =8 g g8
3) Copper chromite black spinel (C.l. pigment black 028)
O o0& : Xz 848
O 225 Xz els
O =8 1tz g8
4) Ol&t3 ElEtE
O O0I& : LC50 >100 mg/L 96 hr Carassius auratus, Oncorhynchus mykiss (ECHA)
O &22F : EC50 >100 mg/L 48 hr Daphnia magna, OECD TG 202 (ECHA)
O Z& : ErLh0 > 100 mg/ £ 72 hr Pseudokirchneriella subcapitata, growth rate, static, (72h-EyL50 >100 mg/L static,

OECD TG 201) (ECHA)

5) A8 (2-), [2,4-0I16I0IE2-4-[(2-Cl0IESA-4-LIEZH Y )0t =]-5-0 2 -2-H £-3H-T 2t Z-3-2UI0l £(2-) ]
[4-[(4,5-CIGt0I E2-3-HE-5-2A-1-H Z-1H-TI 2t 5-4-2 )0t X ]-3-Gl0I| ESA-1-UZ =T U0 E(3-)]-, O

208

O O0{& : LC50 10000 mg/ £ 96 hr Leuciscus idus (OECD SIDS, 2002)
O 22& : EC50 > 100 mg/ £ 48 hr Daphnia magna
O Z& : EC50 > 100 mg/ £ 72 hr Scenedesmus subspicatus
6) 1,2-HIACIOIII=S & &, 1,2-CIOIIE OIAH
O O{& : LC50 29 mg/ 2 96 hr (NITE) LC50 39 mg/ ¢ 96 hr Pimephales promelas(Flow-through, EPA-660/3-75-009, GLP)
(ECHA)
O 225 1 EC50 45.9 mg/ ¢ 48 hr LC50 >52 mg/ 4 48 hr Daphnia magna(Static, US EPA, 1975, GLP) (ECHA)
O X8 : ECB0 44 mg/ g 72 hr EC50 259.76 mg/ 4 72 hr Scenedesmus subspicatus(Static, DIN 38412 L9) (ECHA)
7) 2-FSANUEZ, OLHIEHIOIE
O O{& : LC50 28 mg/ £ 96 hr (OECD Guideline 203)(ECHA, OECD SIDS)
O &2& : LCs0 37 mg/ 4 24 hr Daphnia magna (ECHA)
O ZF : ErC50 1570 mg/ ¢ 72 hr Other (ECHA)
8) 4-GOlOIE S A-4-HE-2-HE2
O O{& : LC50 > 100 mg/ £ 96 hr Oryzias latipes (Semi-static, OECO TG 203, GLP) (ECHA)
O 2% : EC50 > 1000 mg/ £ 48 hr Daphnia magna (Semi-static, OECD TG 202, GLP) (ECHA)
O X8 : EC50 > 1000 mg/ ¢ 72 hr Other (Pseudokirchnerella subcapitata, Static, OECD TG 201, GLP) (ECHA)
9) Wax HEA UIZE S (88)
O & : LC50 = 9.22 mg/ £ 96 hr Oncorhynchus mykiss (IUCLID)
O 225 : EC50 = 6.14 mg/ 4 48 hr Daphnia magna (IUCLID)
O X8 : EC50 = 19 mg/ £ 72 hr Selenastrum capricornutum (IUCLID)
Lt R4 9 24
1) OIOIAXEE
O &84 : log Kow 1.67 (ECHA)
O Zolld : Xz 3

O &84 @ =2
O Zolld @ Xz
3) Copper chromite b
O &84 : Xz S8
O 24 : Xz 88

lack spinel (C.l. pigment black 028)



4) Ol&tst ElEts
O &Fd U=
O =2dld : U=

0 g2
0lo ol

5) 3A8(2-), [2,4-0IGI01E2-4-[(2-Gl0IESAN-4-UEZHYE )0t X]-5-HE-2-H E-3H-T 2t Z-3-2QUI01 £(2-) ]
[4-[(4,5-CIGl01E2-3-HE-5-SA-1-HE-1H-T 2t E-4-2 )0t X]-3-Gt0I ESA-1-UEZSA=HLUHO0IE(3-)]-, O
208

O &Fd U=

o
BA
O =2did : Iz 8t

0lo olo

=z

S
;
;

o
=
2

CHOIDH= AL, 1,2-CHOITIE Ol AE
: log Kow 1.54 (25° C) (ECHA)
: BOD5/COD = 0.66

MDA
2
0x 0x

~
~

OO0Os OO OO
i
>

OIEt=, OLAIEIOIE
BPAX=1
BPA=1

A 2 o
i

%
£Q §Q
olo olo

0x 0x

> o

o
—
St

EN-4-L-2-HE
: log Kow 3.84 (at 20.2° C)(ECHA)

A= eS8

zin

2 o

HI
0x 0:

A
OO g

AL 2 ogh
ol I/

0x 0x

o

& UZE 20 (A%
© log Kow = 2.1 ~ 6 (Estimate) (1UCLID)
: BOD5/C0OD = 0.43

ZQ
20z
0 2
B> o
I
ru ox

g ©0O
0=
AL A
%
0x

* BCF 1.8 (NITE: Existing Chemicals Safety Check Data) BCF 7 (HSDB)
: Biodegradability = 95 (%) 28 day (readily biodegradable) (SIDS)
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chromite black spinel (C.l. pigment black 028)

w
00 OO
S
k=)

)
@

o ox
=
i
g
0

[
AT A

0x
-
n
Q
0

5) 38(2-), [2,4-CISI0IE2-4-[(2-ClOIESA-4-LUEZH Y )0t =]-5-H E-2-H £ -3H-Tl 2t £-3-2QUI 01 £(2-) ]
[4-[(4,5-CIGt0I E2-3-HE-5-2A-1-H Z-1H-TI 2t 5-4-2 )0t X ]-3-Gt0I ESA-1-UZ LA ET U0 E(3-)]-, O

J2-HIECHOI DS Al A, 1,2-CHOITIE oIAH
=54 : BCF 21 ~ 57 (16C, Lepomis macrochirus(Fish, fresh water), 8.74ug/|) BCF 57 (ECHA)
MEoHA 93 % (NITE) 91 %, 10 day (OECD Guideline 301 E)) (ECHA)

1

O

O

2-SSA0ES, OLMEHDOE

O ==4 : 4 (estimated)(HSDB)

O M=Zolld : Biodegradability = 88 (%) 28 day (Aerobic, other bacteria: Belebtschlamm, kommunal)
4
O
O

n

SEN-4-HE-2-HEee
: BCF 0.5 (HSDB)
: 98.51 %, 28 day (OECD TG 301A) (ECHA)

LIZE 0 (4%

|
ol
=

0 O
AL i ©
0x

ol
=]
0x

A
OO

0 OF oo

AL gy

2 or
ox .. O
L
>
W g

A

Iz

ct. E
1) otol&
PAT=3

> S

£ K o
00 rh o

2) dHY

3) Copper chromite black spinel (C.l. pigment black 028)
I}E H=

= BelS

4) Ol&S ElELS

iz s
5) A8(2-), [2,4-CIGI01E2-4-[(2-GIOIESAN-4-UEZHYE )0t =]-5-HE-2-H E-3H-T 2t Z-3-2QUI01 £(2-) ]
[4-[(4,5-CIGI0IE2-3-HE-5-SA-1-HE-1H-T 2t E5-4-2 )0t X]-3-Gt0I ESA-1-UEZS =L U0 E(3-)]-, T
208

6) 1, 2-HIFCIOIIS AN, 1,2-CIHOIHE olAH

7) 2-RSANOES, OLAHIOIE
iz s



8) 4-otOIESA-4-HE-2-HES

iz s

9) ¢&s= ZA UZE M (4R)

0. JIEt Solff I&

1) OIOIA X2
Fish(Pimephales promelas); NOEC(32d) 4.2~15.6 mg/L (Flow-Through Early Life Stage Test, US EPA proposal)
Algae(Champia parvula, marine red macroalgae); NOEC(14d) 29.9 mg/L (ECHA)

2) dAHiY
iz s

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

iz s

4) Ol&SH ElELS

iz s

5) 38(2-), [2,4-CIGI01E2-4-[(2-Gl0IESAN-4-UEZHY )0t X]-5-HE-2-H E-3H-T 2t =E-3-2QUI01 E(2-) ]

[4-[(4,5-CIGt0I E2-3-HE-5-F]A-1-H - 1H-TI 2t Z-4-2 )0t X ]-3-GLOI ESA-1-LZ LA ST U0 E(3-)]-, O

208
PAT==

0o

6) 1,2-HIBCIOIIIS A A, 1,2-CIHOITIE OIAE
Fish(Oncorhynchus mykiss): NOEC(102d) 11 mg/L (Flow-through, OECD TG 210), Crustaceans(Daphnia magna): NOEC(21d)
9.6mg/L (Flow-through, EPA 0TS 797.1330) (ECHA)

7) 2-FSANOUE S, OLAIHOIE
Not classified according to the result of chronic toxicity test(Daphnia magna EC10 30.4 mg/L, 7 day) (ECHA)

8) 4-GlOIESA-4-HE-2-HES
Crustaceans(Daphnia magna); NOEC(21d) 100 mg/L (Semi-static, OECD Guideline 211, GLP) (ECHA)
Algae(Pseudokirchneriella subcapitata); NOEC(72h) 1000 mg/L (Static, OECD TG 201, GLP) (ECHA)
9) W= HA UIZE S0 (8R))

iz s

13. HIIIAl =2 ArE

Jb. HIDIgE -
- HII22 ZHSJI0 22510 HolS2A2H0l et s

]
»y

Lb. HIIAL oA (2gE 8] & Z&9| YHE
- R MEOoIU A2 NAMENHN Rolict2=2 018 2 A.
g RE et HolE A

14. 2350 238 38

Jb. Sl S (IMDG CODE/IATA DGR) : 1263

L Sd =y S5y - HE (HQE, 23, olLt2, HAME, Atg0, HiLAI, 2, AM Sd2 & AH 23 JAF
TZE) F= HE 2 22 (HUE AN E= &3M 28
Ct. 2350M2 fI8d S5 : 3

B MBI 23 G5 23 00 2N L LRI UM B SHE ¥ Y
N 25 Al AESOEB2ALN 0E
boal

O

0
T
>
oo
0

15. 88 AMEE

b, MEtEEAYO 28t Al "=E =

FOHCIX", "SBIEZLYSE", "HLHEE", 'S

1) otolAZE
MESXSE : e
MZESIEE @ e
2e|tHa=a - o

g0 €0 9

= =

SAHARCA

sa2A2EA 2
CEIIFLIYEE ¢ 0

TcEocE=2
Sgaeliidroi=2 ;- off
SEAEE DA (PSM) I ECH &

o
MZBOI22 : aig
2eitHasE - of
A HASE

=TS =o

L R0
o 000 00 00

on
%0
i



SALBAUUA4=E @ ol S
CEJIEEEEE g 8lS
SIZJIEEEEE - g &S
SgaHaRH=E : HEAS
SHAEEBDAN(PSMRMEUHLSE @ i gl

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

JSES=pNE=§S]

oS BAO
MZESIII2E © ole S
2CIHASE © 1% 014 L
SUSISIUY=SE 0 1% 014 2
SALSAUY=E @ 1% 0le &M
CEIELEEEE  AS(SH)WA 0.5 mg/m ()
SIZJIEEEEE g8
SgaAUHaRH=SE  HEAS
SHAEBIDA(PSMHESUHAEE @ HEelS

4) 0I5 ElEHsS

HNESX=E @ e 8l
MZESIIEE : oHE 8ls
2CIHA=SE 1% 0la L
SPSISIUY=EE ¢ 1% 014 2
SALBAUUY=E : e 88
CEIELEEEE ¢ OIMSEIEHSTWA = 10 mg/m
SIZJI=EEEE « oigels
SgacidRAi=E : HElS
SHANHEB DM PMMENAESE : HE8ls

5) A8(2-), [2,4-06l0I1E2-4-[(2-Gl0IESA-4-LIEZH L )0t =]-5-H € -2-H £-3H-TM 2t Z-3-2UI0l £(2-) ]
[4-[(4,5-CIGI0I E2-3-HE-5-A-1-H Z-1H-T 2t Z-4-2 )0t X ]-3-Gt0l ESA-1-UZ LA ST U0 E(3-)]-, O

208

HNESXNEE : g 8ls

MZESIOtEE @ oilg 8isS

2eIHdSE - 1% 014 2

SUSISIUYESE - 1% 014 2

SALSAUUYSE - 1% 0la 20

CEIEEESE - AEI2D O SESTWA - 0.5 mg/m (AEIZ2D O SHES)
SIZJIEEEEE [ oigels

SgaeiadR=E : HEAS

SHANMB DM PMMENAESE : HEels

6) 1,2-HiFCIoIIS AN, 1,2-CIOINIE olAH

HESXSE : Y 818
HESIISE : Y 8ls
BRAGYSE : W oS
HUBASHNSE WY oS
SAAVLTHASE @ HY oS
CEIEEZST  OHLTLA0IETIA : 5 mo/m
CESIEEEE =
SHVAYLRASE © HLHS
THOWLDMPIHEULEE © H2ets

7) -RSAOIES, OHAMIEIOIE
MESNSE : oY o8
MEGIISE : o o8
BRAIGASE ¢ 1% 0la L0
HAHASHHNSE : 1% 014 LIy
SAAVLTHASE © 1% 014 L1y
CEIEEHSE  ZAB2AS2LL0IH 2 OFAIEIOIETWA © 20 ppn
CESIEEEE S
SHVAYLRHSE © HLHS
2 L odges

= g E‘HA
HOMEB DM (PSMMESHASE
H

8) 4-GlOIESAI-4-HIE-2-HE2
HNESXEE @ g AS
MZESIIIEE @ Y S
2eIHYEE e 8ls
YsIASZHULY=E - e elS
SAZZAULSE - WY 88
CEII=EE=E : CIOME L2 2TWA © 50 ppm
SIBIIELESE  HERUS
Sgaeiifarisd - e

0K J
A 0l0
%

0

tn

oo
HOHMB DM (PSMREUHA S

9) Y X UZE BMH (49)
HESXSE : #Y oS
RESIISE @ Y oS
HRAGNSE WY oS
LABAZZHASE © WY %S
SAAANYASE : Y oS
CEIFEFSE oY oS
SBIIFLZSH ¢ HYYUS
SHRHARHSE © WS
ZHAHHBIN(PIHEHASE : LD



Lt sistS2Z2e|gol 2Ast AH : "HELZAMULESE"
1) otolAEZE

JIEEE T WS
MREEZAN SEE 22 @ g 88
R=8 Y AS
FHIME - g S
SASE g S
HHESTAIHY=E : e 88
MIOHIZE © oilE S

2) dHiY
IESE e 8ls
MRESEZAN S5E 22 @ oflg 88
R2s8 e AUS
FSHE - e AS
SXS8ZE e AS
HHESTAIHY=E @ e 88
MIOHIZE : e e*S

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

JIEEE @ WS
MREEZN S5E 22 @ ofig 88
=S g 88
FHEHME - g S
SXEZ g A4S
HHS2XTAIASE - 38 ¢ 1O &2 0.1
AtDUHIZE : oHE 8l

4) Ol¢tst ElEHE
JIEEE @ gE
MRESEZAN S5E 22 @ g 88
R=2 [ olE SS
FSHE - ole S
SX2E g SsS
HHESZAIHY=E : iE 8l

MIHISE : olE S§HS

5) 38(2-), [2,4-CISI0IE2-4-[(2-ClOIESA-4-LUEZH Y )0t =]-5-H E-2-H £ -3H-Tl 2t £-3-2QUI 0l E(2-) ]
[4-[(4,5-C1GI01E2-3-HE-5-SA-1-HLY-1H-T 2t 5-4-2 )0t X ]-3-GlOIESA-1-UZ 22X 0| E(3-)]-, U

208

JIESE @ olgdE

MRESEZAN S5E 22 @ g 88
=R=2 [ olE S

FSHE - ole eHS

S22 g S

HHESZZAHHASE : 38 £ 1 stE2 0.1
MIHISE : e §AS

6) 1,2-HiFCIoIIS AN, 1,2-CIOINIE olAH

JIESE g

RN S5 22 0 g 88
2=2 g S

FHSBME - g e6S

SASE g US

7) 2-RSANOUES, OLMEOE

JIESE - gdE

MRESEZAN S5E 22 @ g U8
=2=2 g AUS

FSHE e AS

SASE g U8

HHESZAIHASE @ e 8lg
AtDOHHIZE ¢ dHE 8l

8) 4-GlOIESAI-4-HE-2-HE2

JIESE - gE

AREEZAN S5EE 22 @ Y s
=2=2 Y AUS

FHSHE e AS

SASE g s
HEETAUNASE @ g 88
ADTHEIZEZE @ oiE 8lS

JIESE ]

CRE2EEM S8 22 1 g S
RE2 MY AS

FHSME - g 8ls

SAS2 g s
HHESTAUY=E @ o 88
ADTHEIZEZE : oilE 88



Ch. figSct™d 2ol 2 M 47 MIARFE Hl=84
e

o
1) otolAZE

>
~

1}
>
w
1z
=
0f0

2

2) dAHY

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

e SisS

4) 0I5t ElEHsS

ofle 8ls

5) 3A8(2-), [2,4-0IGI01E2-4-[(2-Gl0IEEBAN-4-UEZHY )0t X]-5-HE-2-HE-3H-TI 2t =E-3-2QUI01 E(2-) ]
[4-[(4,5-CIal01E2-3-HE-5-SA-1-HE-1H-T 2t E-4-2 )0t X]-3-6t0| ESA-1-LUEZL =L UHO0IE(3-)]-, O
208

He 8t

0o

ol

6) 1, 2-#IACIOIISA M, 1,2-CIH0IHE oAH

H47 MIHRF(H=24)

7) 2-RSANOUES, OLHHOE

e 8ls

8) 4-GLOIS S AI-4-MEZ-2-HE

H4F H2ARF(+=34)

o

ch. HWolS2elHol 28 #H -

ES
OF. JIEL =L & 2A=-0 28 #H
1) OLOIAXEE
[U(ERE ]I 2Es22elY)
HE|lsS
=AM
DI=222/ZE(0SHA &) @ e 8l
DI=2t2lZ 2 (CERCLA #&) : 2267.995 kg 5000 Ib
0l=2t2l & 2 (EPCRA 302 Coie elg

n3)
DI=22/Z 2 (EPCRA 304 #d) & g 8ls
DI=22/Z2(EPCRA 313 =#d) @ g 8ls
DI=222BE(ZHEEEASE) @ g A
DI=22RBE(ASESEHASE) « e 8lS
D=22eBE(BERSAZNSE) « g 8l
EU ERZE(HEERZY) « g 8ls
EU ERZ2(ABEFR) « g &S
EU ERZ2(AHEFR) @ g eiS
2) dHY

FU(RYE R 2EezaelY)
e 8lg

=AM

DI=222/ZE(0SHA &) : die el
D=2/ Z 2 (CERCLA &) @ dfig AS

DI=222/Z 2 (EPCRA 302 =#d) @ g 8ls
DI=222/Z 2 (EPCRA 304 =#d) @ g 8ls
DI=222/Z2(EPCRA 313 =#d) & g 8ls
D=2 (ZH=gEA2E) @ g s
D222 (ASESEASE) @ g &S
D=22eBE(2ERSAZNEE) @« g els
EU ERZ2(HEERZY) @ g s

EU ERZ2(AEEF) « g s

EU ERZ2(¢MEFR) @ g S

3) Copper chromite black spinel (C.l. pigment black 028)
ZUH(EFH R Qe 22Y) -
Hege

=AM :
DI=222/32(0SHA &) @ e elg
OI=2 2232 (CERCLA ) @ oY S
DI=222l3 2 (EPCRA 302 &) @ diE 8lg
OI=222/8 2 (EPCRA 304 &) @ oY elg
OI=222l8 2 (EPCRA 313 &) @ oY 8l
D222 (ZHEGEASE) @ g S
D222 E(ASESEASE) @ g S
D222/BE(2ECSAZNESE) @ g el
EU ERZ2(HEERZY) @ dig S
EU ERZ2(AE2F) @ g s
EU 2ERTB(AHEF) @ Y AS

DI=222/Z2(0SHA #E) : e el



0l=22| 82 (CERCLA #E) : Y 28
Ol=22| 82 (EPCRA 302 #&) @ Y S8
0l=22| 82 (EPCRA 304 #&) @ Y S8
0l=22| 82 (EPCRA 313 #&) @ Y 28
D222 (ZHELEAZE) : oY elsS
DI22AYB(ASESEAZE) : g eSS
D222 (2RECISYFMESE) : g elsS
U 222 (HHEFZN) @ g el
Bl 2ERYZ(REEF) : g el
EU SRYB(AHEIFR) @ oY S
5) 3A8(2-), [2,4-ClotolE2-4-[(2
[4-[(4,5-CIol0lE2-3-HE-5-S 4~
208
SUH(HEL R QESE22Y)
HEels
=2 7AH
ct ol

D222l Z2(0SHA %) oH

S BAD

D222 F 2 (CERCLA #H) @ Y eis
|=22t2| 8 &2 (EPCRA 302 F.”é*) B I= =
DI222I1Z 2 (EPCRA 304 &) : Y oS
D222 Z 2 (EPCRA 313 &) : Y oS
D22A2FE (2 2gEA2E) @ WY oS
D22 E(ASESEHASE) : WY 8
D222 (RERISYFNEE) « HY gl
EU ESX2(HF2RZ) : Y 8
EU ERFL(E2R) @ WY e
EU ERXL2(E27) @ Y e8
6) 1,2-HIFCIO|IIS AN, {1,2-CIOIHE OAH
IU(ERYE RI| 2HsEAY)
Heelis
=AM
D222 H2(0SHA #E) : Y oS
DI=2 221 F 2 (CERCLA #&) : 2267.995 kg 5000
DI=22/ 82 (EPCRA 302 #&) @ Y gig
02221 Z 2 (EPCRA 304 &) @ Y Qs
02221 Z 2 (EPCRA 313 RE) @ g =
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DI222IZ 2 (EPCRA 313 &) : Y oS
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DI2AIFE(2EISATJANER) © Y s
EU S22 (HFERA) WY A2
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(TR ]I QESE2RY)
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D222 M2 (CERCLA #H) @ g e
DI222I H 2 (EPCRA 302 &) : Y gis
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EU S22 (HFERAD) « HY AS
EU ERX2(E23R) @ Y S
EU 2R (gd237) @ Y 2Us
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(TR ]I QESE2EY)
Heels
=2 7H
DI222/HE2(0SHA #E) : Y eisS
D222 M2 (CERCLA #H) @ g 2=
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Jt.

=ze 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.nlm.nih.gov/
- EPA; https://pubchem.ncbi.nlm.nih.gov/
- SIDS: https://hpvchemicals.oecd.org/ui/Search.aspx
- SIS SAYPAIALY, 2ESA SR (http://ncis.nier.go.kr)
- ECOTOX Database, EPA(http://cfpub.epa.gov/ecotox)
- International Chemical Safety Cards(ICSC)(http://www.nihs.go.jp/ICSC)
FSESHBHCIAIALY, LAHUTWA (http://hazmat .nema.go.kr)
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