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_ (0l HBE AANMSAY 10X AHO O XME Q)
MSDSEt S : AA10001-1000001172
1. SStRAISH A0 28 3L
Jb. MEZ : PTFGYOOIN (SY VINA)
O xR : 74 HE
Lt RIZS 2D 89 AHSAS HME
O HNEE @ Zt2E T 48 &2
O Atgato Hiet @ #10 52 ME M&
Ch. RIEA/ZSU/RELT B
O 3ANY @ (F)=23L3E
O F4 : FASE TA 27 ZS230912 54
O F2NS ¢ 2AUSHARN © 054-278-0277 JI=1€ olE
2. 7ol Agd
S0l RIEL 2R
E’é%’éﬁ(aoute toxicity) 7 =24 (ATEMIX :1762.309<= 2000)
Z4=4d(acute toxicity) ZI FE4 (ATEMIX :1365.696<= 2000)
grok M (carcinogenicity) R&E2
EX HM¥A)| SH2Z(13/==)(specific target organ toxicity single exposure) &3 (E&J| =)
OISt M (flammable |iquids) & 4
Lh. GIZXX 272 Z8s Z0 HA 85
O 182X
O dsH &1
O Rl 218 27
H302 &218 [oHE
H312 IR FE5tH Role
H351 22 222 A2 uE
H335+H336 SEJIH K= 222 = US. £8 L= IS5 222 = US
He27 Dt ol
O gxx 27
- og
P64 g Bl & % FF RS EM3 A2AR.
P270 Ol MIZS A2 Mols =L, OFAIHU SSGHA DHAIL.
P80 ESEY - 2529 - 2ot - QHESFAE FHESAL.
P201 AI2 & Fg € NE HECHAR.
P202 2= 2t OIYEX 22E 2410 OlcHot)] H0ls HS6HA DHAIL.
P61 28 - & - JtA - OIAE - B - AZ019 EYE TWotAIL.
P271 22 E= B0t B EE RUAL FHIGAIL.
P210 €, D=9 HY, A3, 38 ¥ 1 5o A2 RH ZlotA. =¢
- s
P301+P312 &ZACIE: EEES LW A2 (AL &S LA,
P330 Y= MOAHUAIL
P302+P352 IR0l 228: L& S HISE A2AIR
P312 EEES LI S2II2(AAHS TES BOAILR
P321 228 MXIE StAI2.
P362+P364 LHE °F= ﬁﬂ CHAl At & MEGHAIZ.
P308+P313 =& L =50] RHAEH: °|§”—H.O_| XXl - XS FOIAIL
P304+P340 SotH A._"S&* S0t A= R2Z2 £I11) S&6)| #2 MANZ AFEE HoIAIL
P370+P378 St Al: == 11J| <IdH 5’(3._ ASHHIE MESHAI2(58 &X)
- MY
P405 ZZEXIE ot0 MESHAIZ.
P403tP233 DIt & El= R0l ERAGIAIR. EJI5 BEH6|l LHGHAIL
P403 ED10 B Sl= R0l BAGIAIL.
- HOI
PSO1 HIDIZ2 2t HE et WES - 12 HIIGHAIR
Ch. 2ol 9184 EFIIE0 ZBLX o= JIE 2ol 2184
NFPAX] ==
oo N 22 U CIESES
OOl AEE STEL : C 5 ppm| XE8LS A=2es
EELIE Mg S NS = s
Copper chromite black spinel (C.|. pigment black 028) TW/{%HJ:((;E;TQ/ nzels nzels
0l &3t ElEHS TWA : 10 mg/m| X288 MESs
-HE-2-T2E A, Y 2-Z2HAL HE 2-HE-2-T2H Mo &
%l[HI -oz Mg >-Z2EA&Y HE 2-HE-2-Z2 M = Te gis nags Tnaos
1,2-HIFMCIOI S Al A, 1,2-CHOIBIE Ol A TWA : 5mg/m| Xt=8ls MESE
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EXIALE
?IEoHAl g2 FRYU +ES XUHote ZXE FHg A
M SIS 2010 Ao 22 £ A
SIIAS LS0tAT JIet HEE ES57/E250/EsHUS 2HE6tD MY A
Ml_‘?’_@ig ﬂl%l— A
== og A

C
ot
oY
1o
H
fon
_O'j

Jl 2loh 228 EXIAE

O ool
A0t BI1Q YHsS ZAAIIANR
HietE SXId JASEE ot HXUE Ilg A,

O E
=8 S2S 22 S390/2 HS0IL Hel=8 Jisd E4 £= ZAHFHUE A2 g8 U2 SIIA.
E+HME MESHH HEsh J10 =HGHAIL

O =5 :
E=HE ASotH HE s EJ/0 =HTHAIL.
=& S22 JlH ZHIE MEGIH =HHTHAIL.

Ct. &3t £= M ¢

O 28 55 A
Do L= OE HIOIgd SES AMESIH EADIAIL.
SEE 229 MES /oM ZE S 2I10 SIIAML

O &g & Al
2l 2 H2E %D A NYsS ALIotH SLS SXGHAIL.
JIES 014 HHE Al SLEL, NEUXSHO HE HES SXGHAIL.

b, SHNFZY
FESHMLIES AU et MNE. Fz & A
&I YA SXNE /st X S AAME A
2B LME XLSE = UAEE IISS LHE A
FHSA =AH01 L SOIEX S8 082" A
Lb. otMst M& 2 (Tmolior & X2AS Egts)
2 ZY 2 LM 22D Aoz )l 28ol LHGA &0 E2 SUUIN 228 2.
S2 B Ale s I A
22 Y 2% : 535C
2SR, A HEE TIGHAIR.
2elE A0 Wet orel B2 HE2E2 ME, 2Yx9, W2 =9
LEYXN L IHAESH
Ob. stet2Zlo] L& JIE, M2sid LEI|IE S
1) OtOlAXEE
O JUnRE @ H=2els
O ACGIH7#& : Ceiling, 5 ppm (28 mg/m3)
O M2sd &5IIF : Nz eSS
2) ¥dHY
O 2UHRE @ Xz AS
O ACGIHAE @ g 88
O M2s™ LE2J|= : U2 98

3) Copper chromite black spinel (C.l. pigment black 028)
O 2URY : 1238
O ACGIH7& : 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),

O dE8sd L2J|1&E Nz 88

4) Ol&3 ElEts
O ZURE @ U=28S
O ACGIH7A : TWA 0.2 mg/m3 (Nanoscale particles), 2.5 mg/m3 (Finescale particles)

O dE8sd L2J|1&E Nz 88

6) 1,2-HIFCIoIIS AN, 1,2-CIOIHE olAH
IURE  A=28US
ACGIH& : TWA, 5 mg/m3
MEstN LEIE 0 U2 UAS

7) 2-RSANOES, OLAIHIOIE

OO0~ OO0 OO0

=URE : U283
ACGIHA&E : TWA, 20 pm (131 mg/m3)
dESSt E2IIE 0 U8 88

8) 4-otOIESA-4-HE-2-HE
=URE @ U=8S
ACGIHA & : TWA, 50 ppm (238 mg/m3)
dESHH LE2IE A2 8US



9) AOIZSZE a2
O =UrRrE : 2SS

O ACGIH7=& : TWA, 20 ppm (80 mg/m3) STEL, 50 ppm (200 mg/m3) Skin

O M2s™ LEJ|& : A = 1,2-Cyclohexanediol (with hydrolysis) : 80 mg/L(&&%), A¥ = Cyclohexanol (with
hydrolysis) : 8 mg/L(=x %)
Lt MEsh Istx 22|
A=5t0f BI12 YMS ZAAIIAL
I2e XD JAE= 6l MXUE mg A,
e g8
iz gls
Ch. JHel 853
O s8I B35
SEZ E57E SI2MYMBHAITHO ANS TE 2.
SEA 0| SotEGtHU 22X 0I4L-S0] flaZle HHlle RIIEHE SES B57 T 1 0149 452
Hdl SEE BS7E MEES & A
O & 88 :
FINEME SE8 E357 L= O 0l s M SEE EsTHE MEES 8 A
SAE JIHE A0 2HOIMSHI| R (AE=s) HIXI = MOAHIE AXISHAIR
OIAE SOl 28t oot A se B2 22X BEHES =82 5 JUGIES & A,
O & &8s
NEH/HINH && Al T2 Z0HOF GIAZ2Z2 D2/PVCHIL 2SS0 BEsHEAS 208 & A
NEet UWstste &8 HEGHAL
OR/H B8
SE0IL 2XE SO Aot U R 2 EUM D2/PVCHC 2SARDIE HE SHAUGILD, LAl SEEY AU
25 58 #8558 & A.
Hsst Uatstd 2592 HR2OHAIL.
9. 2¢l - 3&d 54
b 2&(S2l™ MH, M 5) 1 S5Y A
Lb. A SHIYM
Ct. YM 49X @ AHEe3
et. pH @ NHEe38
0. ==8/0=8(C) « haAS
gh. =J| =& ZE 8€(C) : 210C~220TC
Ab. QIStE(T) : 84
Ot B¢ &% : 1I28s
. olstd (2, JIM) @ =88
Xt Qg T ZY HRol ASt/6Het 1 3.8% / 0.8%
ot 201 - MEete
Et. 2dlE : 1%0lat
o B014dE - SII80 2
ot. HI=E : 1.0~1.5
H. N-=ZSES/2 2HIHS - U238
H. Xrogst 2&(C) @ 480C
H. 2o 2=(TC) : H=es
2. B& : 110~155sec (F#4)
0. Xz @ H=AS
10. 9+ A Y U3 4H
Jh. ofsd otE e 2 Ko BtE2 JtsH
iz g8
L. Tofiorgt =2 (&I ¢A, &4, &s S)
g, A3, 22, JlE 3N 52 LotAIL
O, 2@E S TIGHAIR
Ch. Tofiorg 22
AEHHL, 2%, JtdY 22
ct. oAl MET= RlSE
JEHMES(EL S)
1. sS40 28 E2E
b, JIs40] =2 == F20| 28 38
O 28J1& S8t 8¢ : HOlY, sE=2=, M2, RE-
O g2 S8 g7 RE, A, 98, 273 A%Ys-
O I8 &= : X=2, s, dZ014--
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Lt 22 Koild 8=
1) otolAEE

O

m O

0O00=0

=24 =4

- &3 : LD50 = 1500 mg/kg Rat (ECHA, HSDB)

- A : LD50 = 1265 mg/kg rabbit, LD50 1200 mg/kg Guinea pig (ECHA)

- £¢ : Aerosol LC50 =7 mg/ £ 4 hr Rat (ECHA)

o2 2A4 T U324 @ ENE 0188 LRRAL/NI24 AEZ0 U240 LAHEX £S. (0ECD Guideline 404)
CHA)

ASH = &4 T U324 0 E)IESE 0186 Astsd4a/ U224 ANEZ20 B89 U240 2&2E. (BN3XN:26, 2
#: 0.9, EXXI%=: 0.07, 22UX#: 2.06 ZUESX|2: 1.06)(ECHA)

SEJ WYY 2 AHS

O Ho4 - JIUI(Y)S o|=st TIRWod A2 woig0] SALKX 2S. (0ECD Guideline 406) (ECHA)
gty

MHAOIMEAY  XE QS

DI2LSEDA - g2y 2

IARC : Xt& 88

OSHA @ Xt& 88

ACGIH : A3

NTP @ Xt& 8
EU CLP : Carc.2

O MAME HOIYY : ANEZ W ZRF SENSHHOIAE 20 HAIZSEH 2101 4. (0ECD TG 476) AMIEZ U ZRF
ZHHIEZS 0188 28I ONAEES (DS)AIE 21 THAFEEEH 20l S4. Ml W RS MBS 0188 AMAEZW S
4. (OECD TG 474)(ECHA)
O MASH @ SHE(2/3)E 0|8 MASH AEZ2N =0 20 =, HOA S &, AAST B0 & F&L0l
Xl 248, (NOAEL< 2 873 mg/m® air) DIRAS 0188 LESH/ZIIE@H AEZD MS2L, €2, BHOHNIE 2282 &
ZC X 28, (NOAEL maternal toxicity =289 mg/m® air, NOAEL teratogenicity>= 664 mg/m® air)(ECHA)
O SHENMISH(1E L&) : 34 JUSHASEZL 20, SS4H, A S5, D20 £, 348 BIASHAER
It KAAEM =2HI2 B, EREE S5, A5E, HIIS, B30/L £E, HIZEH =4 SUSHAEZ D 290 X=,
SEZS, SHHEE, ES(R2)24 2402 J| 28H0 ALS2 2 S50AM 250 H=26HK 2 (ECHA)
O SEEAEFIISH(BIE &) © AE(Y/)E 0188 U ARSHAIE(0L)2 D MESOt0l 24 2 CheE g
SO0IXl &£3. NOAEL male = 102.5 mg/kg bw/day, NOAEL female>= 311.8 mg/kg bw/day3t=(2/)E 0I&8t ot8 SUSHA
S(181g)Z20 =10 20 X2, H =&, HE 23, NOAEC< 1 436 mg/m* air (ECHA)
O EoRdid @ Iz A8
2) dedHlY
O 24 =4
-3d37 . U2 8s
- dI : U2 8ls
- 5Y . U2 8s
O IR 2AY L= U224 0 U2 A4S
O Alst & 24 = U324 @ X2 9848
O 87 H2H : Nz ¢S
O Is oy : Xz els
O gad
AHOIME Y - X2 S
DRS8N - U2 8
IARC : Xt& &3
OSHA : Xtz els
ACGIH @ Xt& els
NTP @ UtZE Q8
EU CLP : Xt& S
O MAMIZ #HOl2Y @ XE 93
O AMAIE=E AN X}E gj\g
O SEEXRFIISH(1E &) © U2 g3
O SEEXNAISH (=S &) © Nz 238
O &olwrold : Uz 82
3) Copper chromite black spinel (C.|. pigment black 028)
O 24 =4
-3d3 Az A2
- &30 Az A2
- 8¢ Nz g8
O IR 2AY L= U324 U2 oS
O dst &= &4 = N34 N2 els
O 87 H2H : Nz 8ls
O Hg o4 : Xz 28
O gy
ArHOIMEAY - g S
NELSREDA - AZ S
IARC @ Nt& A2
OSHA @ Xt& 2
ACGIH : A4

O000O0

I
Z
k=]

NTP @ NtE 8l
EUCLP : t& S

MAKNE BHOIRY K2 8IS

MASH KB %S
SHERBIISH(1E &2) : U2 %S
SHENZIISH(BE B : NE S
SRS : N2 oS

&3 ElEHS



- 33 : LD50 >5000 mg/kg Mouse (OECD TG 420) (OECD SIDS)

- &1 - =z els

- £¢ : Aerosol LC50 5.09 mg/L 4h Rat No death, Not classified (ECHA)
O I 2AM T N34 : ENE 0188 LIRRAY/NSLHAEZL, U24S LIEIWX £S5, &8HX2=0, (0ECD TG
404) (0ECD SIDS)
O &gtz &4 T= U324 ENE 0ISsAsts=A /IS 8AE 2N, UH24828 LEIUWR 28, ZY9EEX|4= 1-2

(OECD TG 405, GLP) (OECD SIDS)

O 2871 oM : OILAS 0128 NE 2D 58| JUKES ©X 2S. (ECH)
O W% Bolg : JUTIIE 0128 ILNLILAHZD IRHISS LOIIX &S, (0ECD TG 403) (0ECD SI0S)
O wers

NYNHLAY : NE %S

DE=SVDA el 2

IARC : Group 2B

OSHA : Xt& elg

ACGIH : A3

NTP @ Xt2 A8

EU CLP : Xt& 23
O MAMI HOI2AH @ Alg2 W O1M (=3
476), SAHOIAAIE (0ECD TG 473)2 10 HAIZS K22 2
SIDS)

O dalsd @ HEES 0188 YALESHASZ 0, 4SS, SN S S0l 2F X ZS. NOAEL= 1000 mg/kg

1o
mjo
o

bw/day, (OECD TG 210) (OECD SIDS)
O SEENABISH(13 L&) : HEE 0/Sc SHIASHANSEZL, MURAD SH B2t SAHAl SOSH gHo| 242
EI Xl %S (0ECD TG 425) (OECD SIDS)
O SEENAIISH(PE LE) © HEE 0|8S ZREESSHAIEZ D, A SOE J80| 2ETX LS. NOAEL=
24,000 mg/kg bw/day (OECD TG 407) (OECD SIDS)

[e]

SolRdld @ Nz S

O
5) 2-MiEg2-2-Z2®4, (2 2-Z2HEAD HE 2-HE-2-Z2B M S
O

[=2]
—

7)

-&33 Az s
- 20 U= 8l
- 8¢ U= 8ls
O I8 RAL £= U234 N 9S8
O d8 = &4 = N34 Iz s
O 287 #2d : Nz s
O I% #2d : Iz g3
O g4
MHOIMEHH - [E S
NEBLSRDIAM @ g AS
IARC : XtZ 88

OSHA : 2 8is
ACGIH @ Xt= Si8
NTP @ tE S
EU CLP : Xt& 23

O MAINE BHORS @ X2 gis
O MA=SH : II2 gis
O SEHEEAISH(1E =5) : 12 248
O SHEIHFISH (= =) : U2 88
O BREHA : X2 U3
1,2-BIHECIOIIt= A M, 1,2-CHOIIE Ol AE
O 24 =4
- Z3 : LD50 2400 mg/kg Rat (CER| Hazard Data, 1999)
- I : LD50 > 4800 mg/kg Rat (CERI Hazard Data, 1999)
-9 : I8 9=
O IR BAY = U324 ) L AMBOA HIX=40l 20E. (NITE)
O AEt & &4 = 24 E)Q =0 &8 NH2400 210, (NITE)
O 87 o8 @ X2 88
O I® 1oy : X2 g8
O gy
ALOIREAY 1 T2 U
DELSEDA @ 12 gs
IARC : K2 g2
OSHA @ Xt2 gig
ACGIH : X2 gig
NTP @ X2 g2
EUCLP : XI2 &S
O MANI HOIRY @ QXA AIE - 84 S5 L 0IRA HEJE 0|8 28 A - 84 (NITE)
O MASYH : EFE 0|28 S RSN AEHUA HHSS0H LEISAH0l LEIY SSHANA MASH J&0| 2
Cto 2208, (NITE)
O SHEEFISH(E &) 1 AFZNH B S0 Al SAFH MG 222 £ AS (NITE)
O SHEXEFIISH (8= £8) : U2 28
O RS : X2 28
2-FSAUES, OLAHIHIOIE

O 24 =4
- 25 @ LD50 1180 mg/kg Rat (ECHA)

- &Il : Lb50 1500 mg/kg rabbit (ECHA, HSDB)
£¢ : LCO >400 ppm 4 hr Rat (conversion: LCO >2.66mg/L, 4H, ECHA)

2 2Ad T= =4 @ ENE 028 LRN=SE Mg 210 SEE4=XE 12 UEE2L 72 0l 25 =S8

O I

=]



|88 =X=4AIE(0ECD TG405) Z2 1 HIN=E2Z UEHE (ECHA)
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0x
HN
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(@)

O 287 #2d : Nz s
O ms 22y @ JIUIdE 088 m2neld Al EU Method A.6 22t HIHQIA (ECHA)
O gg4d

MMM EAHYH - [E S

NELSTRIA &2y 2

IARC : Xt& U8

O0SHA @ Xt= 8l

ACGIH : A3

NTP @ Xt glg
EUCLP : I3 g2
O MAINZ HO|A : SAF2ZE 2-butoxyethanolCAS No. 111-76-25 0|28+ AIE 2L SHHIZIOLE 0I2& 2HSHHOIAIE
OECD TG471, ERE HAUR OlAAIBO0ECD TG473 21 S4, MU ZRT0IRA SHHNES 0|28 A AIE0ECD TG474 2
ot S4 (ECHA)
Al

O MASH : RAI2ZE 2-butoxyethanol (CAS No. 111-76-2)E 0|8t OIRA 2HITH MASAH AIE ZUH(NTP) SHHE0 &
2t5HH LIEF S2F(1340 & 2050 mg/kg bw/day) Ol A2 SEF0| 2HE S0 NOAEL=720 mg/kg bw/day. Ol EZ0AE MI 2H
2ZAJF LIEHGEOLE 2MICHOIA BHEEX LUASDZ K08t HSOZ 2HESHA LS (ECHA)
O SHENMISH(1E &) : U2 A*AS
O SHENIIISH(Es &) : SAIZ2E 2-butoxyethanolCAS No. 111-76-25 0|28t HE 90 Er=A R SMAIE0ECD
TG408 2t 2= 25 HASEO 2 ZRYe| AANN EEE 28 NMEHE HF0 2HE. O 2 Rolga=s 22X &2
S, NOAEL==21<69 mg/kg bw/day, NOAELZ3i<82 mg/kg bw/day (ECHA)
O EoRdid @ Iz A8
8) 4-otOIE S A-4-HE-2-HES

O 24 =4

- &5 : LD50 3002 mg/kg Rat (ECHA)

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

- £¢ : Vapour LC50 = 7.6 mg/ 4 4 hr Rat (No death, ECHA)
O I8 RAH = U224 E)E 0188 NRRAL/USLAEZ N, 0tF 22 U248 LEUWNH 239X 28 (8
HHX14==0.16) (OECD TG 404)(ECHA)
O &st & &4 = U234 @ ENE Az ASt=£4/NILHAIE 2L, N2HES UEY (Z2YX4=2.3/3, 2=
=1.7/3, EMXI#==1/2, Z22L2EXI+=1.7/4) (0ECD TG 405) (ECHA)
O &8I #2UH : Nz els
O L8 oA : JILIIOE 0|88 TSNS AIE Z0 HIHelS (ECHA)
O gad

AHOIMEB Y - X2 S

DBLsSRIDA - X2 8s

IARC : Xt& &l8

OSHA : Xt& 8els

ACGIH @ Xtz 248

NTP @ KtE 28

EU CLP : Xt& S

O BANE HOIRY : X2
O MASH | HEES (UOZ USSHSH U M4

MM TR 2= Hal, A21E WORM N30 Ciet g
§4F & 24 SOl REE / FIMD 1000m0/kg SEZNA FA
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E4hg, ME B 24 S0
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) SHE(L/£)Z2 0/ S 24 MASHASEZ D
1000mg/kg s==2 ZE EHOMHAME Cidst 223 220 U238, 2828 335,
O SEXENIISH(1E &) : AZ0UA JIE U2 L OIS HEBSY, 85 FI2S00A 2E 0140 20E.
(NITE)
O SHEHFISH(BIE &5) © HEE HACRE BIEENEY(SI)S4:28/142 AIE 21, HoI8HS 24, X ©
A =T 24 S0l HEIAOH = WM 2 L AF 2N S 2 2 ME U &89 Rel& g0 2EE 1
2Lt Ol QIAl 220 2= 202t 2H=E X %S (NOAEC=4 685 mg/m® air (analytical), NOEC=1 041 mg/m® air

(analytical)) (GLP, OECD TG 412)

O sglraid : U2 88

9) MoI2RAMR
O 234 =4

2o =

- &3 : LD50 1890 mg/kg Rat (ECHA)

- Z1 : LD50 947 mg/kg Rabbit (NITE)

- £¢ : Vapor LC50 >6.2 mg/ 4 4 hr Rat EU harmonized Cat.4 (ECHA)
O I8 2AH T= U244 E)E 0188 IR 2AL/IN24 AIE 20 =40 2&2& &8 @ 1.7, F : 0.3 (0ECD
TG, GLP) (ECHA)
O Alst & &4 = U324 0 AIg2 U Hets 0188 At & =4/I34 Alg 20 =2 U=40] 2&E (ECHA)
O 387 H2H : Nz 8ls
O HT 224 : JUIIE A2 maximisation test AIE Z 2FEX 2SS (ECHA)
O gy

ArHOIMEAY - g S

NBBLSRIA 0 224 2

IARC : Group 3

OSHA @ Xt& 2

ACGIH : A3

NTP @ Xtg &

EUCLP : t& S

O MAMI HOI2A © Invitro DNA &4 & =372, AE2 W Z2F MEZ2 WX 2S ONA 84 AIE 20 HAES
H 220 2HA0l S4 (0ECD TG 482), In vivo ERF M2 AsH AAL AIE 2 S4 (0ECD TG 474, GLP) (ECHA)

O MASH @ HEE HAOZ 2M0 MA S4 AR A0 XYXOl FS0| 2EEX A4S (0ECD TG 416, GLP) (ECHA)

O SXEIEYISH(1E L&) : S8 N2 L2 £ US (ECHA)

O SHENFISH(Es &) ¢ HEE 016 H=2FRASH AIE 20 Roist Y801 2K LS. NOAEL 143 mg/kg
bw/day (OECD TG 408, GLP) (ECHA), OI2tS BI=EU=4(SJ], 90, vt= MAE =) NOAEL 100 ppm (rat-2+), NOAEL
250 ppm (rat—4&1Z), NOAEL 625ppm Ol4&l (DFRA) (AMUUHMBAARR GLP SH AIE, 2017)



O &oRod : Uz 8s
12. &30l Oxles &
b, Mes4d

1) OtOlAEE

O O{& : LC50 140 mg/ £ 96 hr LC50 228 mg/ £ 96 hr Pimephales promelas (ECHA)
O 223 @ LC50 12.9 mg/ £ 96 hr Mysid shrimp (NITE: SIDS, 2005) LC50 120 mg/ ¢ 48 hr Daphnia magna (ECHA)
O X2 : EbCs0 475 mg/ 4 72 hr Scenedesmus subspicatus (ECHA)
2) ddHY
O 0% : Uz g8
O 427 : Xz es
O =8 : Uz g8
3) Copper chromite black spinel (C.l. pigment black 028)
O 0% : Uz g8
O 225 U2 A+
O %28 : N2 %S
4) Ol&t3 ElEts
O O{& : LC50 >100 mg/L 96 hr Carassius auratus, Oncorhynchus mykiss (ECHA)
O 22& : EC50 >100 mg/L 48 hr Daphnia magna, OECD TG 202 (ECHA)
O X5 : ErL50 > 100 mg/ £ 72 hr Pseudokirchneriella subcapitata, growth rate, static, (72h-EyL50 >100 mg/L static,
OECD TG 201) (ECHA)
5) 2-HIEZ-2-T2HA, QY 2-Z2H MDY HE 2-HE-2-Z2H AN SEA
O o0& : 1z 48
O 2245 1z 48
O x5 1z 48
6) 1,2-HIACIOIIIS A&, 1,2-CHOIHIE OIAH
O O{& : LC50 29 mg/ 4 96 hr (NITE) LC50 39 mg/ £ 96 hr Pimephales promelas(Flow-through, EPA-660/3-75-009, GLP)
(ECHA)
O 22AF : EC50 45.9 mg/ £ 48 hr LC50 >52 mg/ f 48 hr Daphnia magna(Static, US EPA, 1975, GLP) (ECHA)
O =8 : EC50 44 mg/ 4 72 hr EC50 259.76 mg/ £ 72 hr Scenedesmus subspicatus(Static, DIN 38412 L9) (ECHA)
7) 2-FSANOUEZS, OLHEIOIE
O O{& : LC50 28 mg/ ¢ 96 hr (OECD Guideline 203)(ECHA, OECD SIDS)
O 22F : LC50 37 mg/ 4 24 hr Daphnia magna (ECHA)
O X% : ErC50 1570 mg/ £ 72 hr Other (ECHA)
8) 4-GlOIESAl-4-0HE-2-HE2
O O{& : LC50 > 100 mg/ 4 96 hr Oryzias latipes (Semi-static, OECD TG 203, GLP) (ECHA)
O 22& : EC50 > 1000 mg/ £ 48 hr Daphnia magna (Semi-static, OECD TG 202, GLP) (ECHA)
O Z& : EC50 > 1000 mg/ £ 72 hr Other (Pseudokirchnerella subcapitata, Static, OECD TG 201, GLP) (ECHA)
9) AOIS2 M2
O O{& : LC50 527 ~ 732 mg/ £ 96 hr Pimephales promelas (ECHA)
O &2&® : EC50 >100 mg/L 48 hr Daphnia magna (ECHA)
O Z=& : NOEC >= 100 mg/ ¢ 72 hr, EC50 >100 mg/L 72 hr Desmodesmus subspicatus (ECHA)
Lt &84 9 24
1) OLOIAXEE
O &Z4 : log Kow 1.67 (ECHA)
O 24 : U2 98
2) ¥dHY
O &84 : Xz els
O =dd : Uz a2
3) Copper chromite black spinel (C.l. pigment black 028)
O &84 : X2 es
O 24 : U8 s
4) Ol&t3 ElEtE
O &84 : X2 g8
O 2y : U8 98
5) 2-HIg-2-T2HE A, OIE 2-Z2H M) HE 2-0Eg-2-Z2 AN =&
O &&54 (No applicable)
O 2od @ Uz a8
6) 1,2-HIRCIOIII=S A A, 1,2-CHOIDIE OIAE
O 24 : log Kow 1.54 (25° C) (ECHA)
O 20olld : BOD5/COD = 0.66
7) 2-FSANOUEZ, OLMHEHEIOIE
O &84 : I}E A3
O Zolld : Xz i3
8) 4-5lO0IESA-4-HE-2-HES
O XF4 : log Kow 3.84 (at 20.2° C)(ECHA)
O Zolld : Xz 3
9) AOIZ23 M2
O &R4 @ log Pow 0.86 (0ECD Guideline 107) (ECHA)



O ==4 : BCF 1.8 (NITE: Existing Chemicals Safety Check Data) BCF 7 (HSDB)
O M=20oi4 : Biodegradability = 95 (%) 28 day (readily biodegradable) (SIDS)
2) 9HY
O =54 : 12 g8
O M2olld @ 12 AS
3) Copper chromite black spinel (C.l. pigment black 028)

O =54 : 12 g8
O 4254 @ U2 23
4) Ol&t3 ElEts
O =54 : U2 948
O M2olld @ 12 AS
5) 2-HIZ-2-T2HIAH, OIS 2-T2H AN HE 2-HE-2-Z2H MO S
O =54 : 12 g8
O M2old @ 12 AS
6) 1,2-HIACIOIIISAM, 1,2-TCi0IHE OlAH
O ==4 : BCF 21 ~ 57 (16C, Lepomis macrochirus(Fish, fresh water), 8.74ug/|) BCF 57 (ECHA)
O M=oid : 93 % (NITE) 91 %, 10 day (OECD Guideline 301 E)) (ECHA)
7) 2-FSAOUEZS, OLAHEIOIE
O s=4 : 4 (estimated)(HSDB)
O M2olld : Biodegradability = 88 (%) 28 day (Aerobic, other bacteria: Belebtschlamm, kommunal)
8) 4-GlOIESA-4-ME-2-HES
O =54 : BCF 0.5 (HSDB)
O M=2olild @ 98.51 %, 28 day (OECD TG 301A) (ECHA)
9) AOIS2H M2
O =54 : 1.37 ~ 9.23 (Average: 4.26, median: 3.16) (EPA Comptox)
O M=2oid : 90~100 % 28 d (0ECD Guideline 301 F) (ECHA)
ct. E0ISY
1) OtOlAXEE2
iz s

2) dHY

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

4) Ol&3 ElEtE

5) 2-HIEZ-2-Z2H A, (I 2-Z2HEAD HE 2-HE-2-T2HMNC S
6) 1,2-“&&305}%%‘&, 1,2-CHOIIE Ol AEl

7) 2-RSANOUES, OLMEOE

8) 4-GlOIESAI-4-DE-2-HE2

9) AlOIZSZ2& a2
&l

Ot. JIEH =off F&

1) OIOIAXEE
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) 9dHY
A=z a2
3) Copper chromite black spinel (C.l. pigment black 028)
Az A8
4) Ol&tst ElEts
Uz A8
5) 2-HE-2-Z2HA, E 2-Z2HAN HE 2-HE-2-T2H AN =

2 g

= S

o

Al

6) 1,2-HIFCIOIDIS &4, 1,2-CI0IIE OIAH
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-FSAOUEZ, OLMHEIOIE
Not classified according to the result of chronic toxicity test(Daphnia magna EC10 30.4 mg/L, 7 day) (ECHA)



8) 4-5l0IESA-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) AOIZSZE M2

iz s

13. HIJIAl F=2/AtE
Jb, HOIZY
- HOI22 YHSII0 26t HolS22Hol Oet /el & 2.
Lt HIDJIAl FMS (e )] L ZTHO HI| HHs E&s)
- 2 HEOILL A2 UHAMEIHON Roiot22 018 28 2.
Mg A O Holg A
14. 230 28 FE
Jb. SIS (IMDG CODE/IATA DGR) : 1263
L, |d MY AXNY @ HOE (HQUE, HH, LI, ML, AtmH HiLIAl, ZEH, A S82 L A HH HMF
ZE) £= HOE 2 23 (HQUE s8N L= S2HM 28
Ch. 230AM 288 S3 3
ct. EJ1S=3(IMDG CODE/IATA DGR) : IlI
OF. g2 (alg L= Hlalgez ZI|) : dlalg
Hi. AFEXE 88 = 235 00 23l & 2RIt UHL ZRsh SEsh ot ™
N 25 Al figsord2e|go s
DOT & JIEt #&EM XA Z& & 25
O 3HMHAl HI&ZEXIS BF @ F-E
O SEA HIAZEXIS BF @ S
15. 8§& RHs
b, AHAOFMEAHH 2E A#HM @ "SEIELEEE", "2elHLRMHSE", "AISHISTULKHAX", "SA2SHHA
FOoHQIX", "YALH2E", 'SHFAHMEDANESHASE"
1) OtOlAXEE2
HMZEZXNESE @ g 23
HMZSOIE22 @ g a8
Ze|tasd - dlg oS
SUSIAEZIULEE @ Y AS
SxA2ZAHASE - Y AS
LEINELEFYSE ¢ O|AXEESTEL @ C 5 ppm
JEIEHEY2E @ HYgusS
SgeARMASE @ HEAS
SHUHEEDMPSMMESUHASE : HLAS
2) ¥dHY
HNZESXNEE @ WY AS
HZESIIEE @ g AS
2e|tHasd 0 e AS
SUSIAZZHULEE @ Y AS
SA2ZAUASE Y AS
LEIELEEE L Y s
SIBIIELEEEE Y US
SgaiadRHSE @ HEeUS
SHUHEMEBDMPMMESHAZSE @ g 2

3) Copper chromit
HME=SXSH

e black spinel

Cofe 8lg
MZ=30I22
2SR -

6HC.|’ [ B=2

S BATD

1% Ol&f

(C.I1. pigment black 028)

SASBISIUASE ¢ 1% 018 2
SHALSEUUHLSE ¢ 1% 0la 2

CEIELEYEE  AS(SH)WA - 0.5 mg/m (S=X)

CESIEZEE SRS E

S
SEBHARHSE @ HLs
THOMEDN(PIMENLSE : LS

4) 0183 ElEts
MESNESE : #e oS
MESIISE @ Y oS
ZRAANESE 1% 01y
TUSASHUASE @ 1% 014 20

1ZAVUHNSE - WY o#S
|ESFSA : O|ASHEIEHSTWA © 10 mg/m
= -
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HZsit2d @ ole S
22IHA2E @ Y oS
AASAZHASE oY 8lsS
SEHUTTUHASE @ oY oS
CEIEETSE oY gs
SEIELEESE @ g3
SgEAIUHARMHSE @ HLAS
SHUAMBIOMPSMMESUAZE @ digdS
6) 1,2-HIFCIOIII=S &L, 1,2-CHOIIE OIAH
HESX2E : ole oS
HZsiot2d @ ole oS
ZeIHASE - e 28
AASAZHHAEE Y 8ls
SaAZZr0AasE - dig A3
CEI=EYESE C CIHEZZHO0IETWA : 5 mg/m
SEIELEHSE @ g3
SgEAIHARMHSE @ HLAS
SHUMEDNM(PMHEUNASE @ HLelsS
7) 2-FSAOEZ, OLAHIEIOIE
HESXSE : e oS
HZsoI2Z @ ole 9SS
ZLIHASE @ 1% 014 L
SOSASZIUASE @ 1% 014 2
SR UHASE 1% 0l4& L
CEIZEESE  HEHUAZ2A222LUHZ OMEIOIETWA : 20 ppm
SIEIEEHSE @ g3
sSgaeliidRisd @ ddels
SHUAEEDM(PSMMEUHASE  HLEAS
8) 4-GlOIESA-4-HE-2-HES
HME=SXNSE : olg s
HMZSIIEE @ g s
2LIASZE @ Y oS
SOSAZZIUASE @ g s
SHLHTTUHASE @ Y AS
CEIESEHEE  LIOME L2STWA © 50 ppm
SEIEEHEE @ eSS
Sga22iadRHS8E  HdelsS
SHUHEMEDMPSMMESUHASE @ dHgE
9) AOIS2H M2
HMZESXNSE : g els
HZ=BII22 - iy els
Ze|CHASE 1% 0la L
AASAZHUHASE @ 1% 0la L
SFHLLTUHASE - 1% 0la L
CEIESEHEE - NEZ2SA=TWA © 25 ppm, STEL : 50 ppm
SIEIELEEE  HEE
SgaAARHSE - A2
SHUMMEDMPSMMESUHASE @ dHgE
L. ststSz2e|Hol st AH : "HESTAIUHASE"
1) OLOIAXEE
JIESZ ¢ ollgdE
MRSEEM S8E 22 @ Y 98
fSE2 e ¢S
FZHE - e el
2X2Z g s
HHESZAIHASE - o els
MIOHISZE @ Y AS
2) 9dHY
Jl=g2d g els
MHSEEM S8E 22 @ Y s
REE2 Y els
FHZHMst - g s
2X2Z @ g s
HHEZZAIHASE : oig els
ADCHHISE : olile els
3) Copper chromite black spinel (C.l. pigment black 028)
JIE2Z ¢ olgdE
MHSEEM SEE 22 @ oY g8
SE2 MY gs
FZHE - M gls
2X2E Y g8
BEFIAUHAEE 0 I8 L 1 &2 0.1
ADCHEIZSE @ olile elS
4) Ol&tst ElEts
JIE24 ¢ oligE
CMREEEM S8E 22 g s



|SE2 MY ¢S
FZ2HE Y eS8
2XE2E Y g8
HH"EkEMEHA 23 e s
MIDOHISE : HE &S
5) 2-HIZ-2-T2HA, Y 2-Z2HAMD HE 2-HE-2-ZT2 H A
JIESE : dgE
MHSE2M SEE 22 WY s
SE2 e ¢S
FZ2Hs WY eS8
SX22 : e g8
HHESFEAIUHASE @ Y s
MIUHISE @ dig A3
6) 1,2-HIFCIOIII=S &L, 1,2-CHOIIE OIAH
JIESE | digE
MHSE2M SEE 22 ¢ WY g8
SE2 g oS
FZHst g A8
SXSE @ g A3
HISZZAIHASE : oy els
AMDOHISE : e oS
7) 2-FHSAOUEZS, OLAHEIOIE
=2 ofigE
MASEHEM S5E 28 g els
Ss2 e AS
FZHst g A8
IXNESE ;WY 9=
HHESZAIHASE : oig els
AMDCHIZE @ oilg oS
8) 4-GlOISSA-4-0HE-2-HE2
JIESE | oaige
MASEHEAN S5E 28 g els
R=E2 e s
FZHE - e oS
2X28Z : e s
HHESZAIHASE - oig els
AMDCHHI2E : oilg oS
9) AOIZ22a M2
JIES2Z : ollgeE
MHsSEEM S8E 22 @ Y 98
2s2 oY A28
FZHE - e S
=2X28Z e gs
HHESSZAIHASE : oig els
ANDCHIZE @ g oS
Ct. I%*%C&F&% ol o8t A H4TR MIER I H+E4
1) OlOl A
4= HIS’%*‘%%(W#%@)
2) ¥HY
g 12
3) Copper chromite black spinel (C.l. pigment black 028)
g 12
4) Ol&3 ElEts
g 12
5) 2-HIE-2-Z2HIA, OIE 2-Z2HADN HE 2-UHE-2-Z2H A
g 62
6) 1,2-BIECIOIII=S A A, 1,2-CHOIDIE OIAH
M48 M3ERFI(HI+S4H)
7) 2-FSAUEZ, OLMHIEHEIOIE
g 213
8) 4-5l0IESA-4-0HE-2-HES2
H48 H2HRsg(+84)
9) AIOIZ2Z A2
M4T H2dRF(HI+S4)
ch. HolS2elgo 28 7A@ SLER L NLUXHH REs &8 A.
O, JIEF =W & A=l st 7A
1) OlOIAXEE2
ZAW(RFY R QIS ALY)
Hees
=22 7M
0l=22|H2(0SHA #E) @ oY g8
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0l=22l 8 2 (CERCLA 7&)

0= 22l 82 (EPCRA 302 #&
0= 22l 82 (EPCRA 304 #H
Ol=22| 82 (EPCRA 313 77

o

1 2267.995 kg 5000

Cole 8ls

. OHCr g

3
D=2 (ZH=g8ASE) @ g AS
D222 E(ASESEHASE) @ diY AS
D=22eYE(2ECSATMSE) @ g el
EU 2SEE(HEERZY) @ g aAS
EU ERFE(/EEF) : e 88
EU ERFE(AEEF) @ W 88
2) dAHiY
2U(FYE R 2gszaeY)
e 8ls
=AM
DI=222/82(0SHA &) @ die S
O3 22l 32 (CERCLA 7E) @ dilg s
DI=22/Z 2 (EPCRA 302 &) @ g el
=222l 2 (EPCRA 304 =#E) @ Y AS
D=2t/ 82 (EPCRA 313 &) @ dHE 8l
D=2 BE(ZHEEEASE) @ Y As
D222 (ASESEHASE) « e 8lS
D=22eBE(2ECSAENSE) e 8ls
Bl ERZE(HEERZY) « e 8ls
EU EREL(ABE2F) « e &S
EU ERFL(LH2F) « e 8ls

3) Copper chromite b
ZU(EFE |I| 2Esz2Y)

HEels
=AM -

DI=22/Z2(0SHA &) @ e 8l
22| H 2 (CERCLA #E) : e 8iS
DI=22/H 2 (EPCRA 302 =#d) « g 8ls
DI=22/8 2 (EPCRA 304 =#d) & g 8ls
DI=22/82(EPCRA 313 =#d) : g 8lg

D=2 (Z2HZ2g8A2E) « g 8ls
DI=22RBE(ASESEASE) « e 8ls
[22cIHE(2ERISATMEE) « e 8lS
EU ERZE(HEERZY) « i 8ls
EU ERZ2(ABEFR) : e 8ls
EU ERZF2(AHEFR) « g 8lS
4) Ol&t3 ElEtS

FU(ERYE ]I 2Es22elY)
HE|tS

=AM
DI=222/ZE(0SHA &) : die 8l
D=2/ Z 2 (CERCLA 7E) @ oilY s
DI=22/Z2(EPCRA 302 =#d) @ g 8ls
DI=222/Z 2 (EPCRA 304 =#d) @ Y 8ls
DI=222/Z2(EPCRA 313 =#d) & g 8ls
D222 (ZHZgEAS2E) « g S
D222 (ASESEASE) « g &S
D=22eBE(2ECSAZNEE) « g els
EU ERZE(HEERZY) @ g s
EU ERZ2(AEEFR) @ g eis
EU ERE2(¢HEFR) @ g S

5) 2-0IE-2-T2®A, O 2-Z2 @ADL HE
2U(ERYE RI 2Es2alY)
HES
=AM
OI=2elZ2(0SHA 7E) -
OI=222/Z 2 (CERCLA ) @ Y s

e 8lg

=]

Ib

2-ne-2-

OI=222lZ 2 (EPCRA 302 &) @ oY 8lg
OI=222/3 2 (EPCRA 304 &) @ oY 8lg
OI=222/3 2 (EPCRA 313 &) @ oY 8lg
D222 (ZHEGEASE) @ g S
D222 E(ASESEASE) @ dig eAS
D222YE(2ECSAZNSE) @ g el
EU ERZ2(HEERZY) @ dig S
EU ERZ2(AE2F) @ g s
EU 2ERTB(AHEF) @ Y AS
6) 1, 2-HIFCIOIIS AN, 1,2-CIHOIHE olAH
SUH(ERYE RI 2Esd2alY)
WSS
=27l
DI=222/Z2(0SHA #E) : e el
D222/ 82 (CERCLA &) @ 2267.995 kg 5000 Ib
OI=222lY 2 (EPCRA 302 #E) @ oY &l
D=2 2232 (EPCRA 304 #E) @ oY 8l

1]

lack spinel (C.I. pigment black 028)

S
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[
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0I2212|F 2 (EPCRA 313 7E) : HIE
D=2 IR (ZHSEHAEY) © oS o8
NI22AYR(ASSSHASE) © Y 848
DI2RAR(SEUSAZNEE) : HY oS
B ERI2(HIERZD) ¢ Y oS
B ERI2(RESD) Y 88
U ERIR(AHSD) Y 818
7) -2 SAOIES, OHAIEIOIE
AW(RFY BRI 2YSIBLIY)
Heets
R
DIZRRAFR(0SHA 7E) © HY &S
DI2R2IF B (CERCLA ) : T oS
Ol=222l 82 (EPCRA 302 #&) @ ofe el
Ol=222l 82 (EPCRA 304 #E) @ ofe el
DI2 221 T2 (EPCRA 313 7E) © HY oS
DI22AYR(ZEHSLHASE)  HY 88
NI22AYR(ASESSHASE) © Y 818
DIRBRANB(2EUSARHEE) ¢ oL oS
USRS (HIERZD) @ Y #S
U 2RI2(AESD)  HY 88
U SRR (ASD) Y 818
8) 4-GHOIESA-4-H2-2-BE S
AN(RBY B 2YBIBLY)
Hees
2R
D222 (0SHA ) © HY 818
DIZ 2212 (CERCLA 7 T) : ol oS
DI= 21212 (EPCRA 302 7E) © oY &S
DI2212I 2 (EPCRA 304 7B) © oY &S
DI= 2212 (EPCRA 313 7E) © oY &S
DIZ2AB(ZEHSLHASE) WY 818
DI22AYB(ASESHASE)  HY 818
DIZ2AYR(SEASAZHEE) : oL oAS
USRS (HISRZD) © Y oS
U 2232 (FES?)  #Y 88
USRS (AFSD) Y 818

=AM :
DI=222/ZE(0SHA &) @ o 8lg
DI=2t2| 82 (CERCLA &) @ 2267.995 kg 5000

B ==t

S BAD

b

=
&) ol gls

mlmaﬂELéﬁ§§§4 gd) s olg els

D=22eBE(2ERSAZNEE) @« g el

EU ERZE(HEERZ) « g eis

EU ERZ2(AEEFR) « g &S

EU ERZ2(HHEFR) « g S

16. JIEF EAE

b 29 &H
— 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
- SISt EAIAL, 2R SFYUSA(http://ncis.nier.go.kr)
- ECOTOX Database, EPA(http://cfpub.epa.gov/ecotox)
- International Chemical Safety Cards(ICSC)(http://www.nihs.go.jp/1CSC)
- ASESHDHACIAAE, AYBTHA (http://hazmat .nema.go . kr)
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