=2 DS)
NOROO SOt B HXZ (MS
(0] Xtge MPgorEEAY H10XE RO 2 S 2HY)
MSDSB1 S @ AA01367-1000018079
1. StStRME A0 &8 EE
Jb, HIZY : QAEZ P2I200 BC 0126 GRAY(AS0ILI2)
O 828 : 84 HQUE
Lh. MZ2 21 822 AtE49 Hist
O #NES
O AtE49 Mgt : A1 2&2 AIE Hst
Ch. MZEAH/SSX/ RSN H2
O MY @ (F)RHQE
O F=4 @ BT CHEAl EFQF—T‘ g2 351
O FEM2 ¥ 2129t @ 031-467-6114 S HT/SE AE A
2. 7ol AFH
. 2o AL 28
OIS M (flammable liquids) & 3
24 =4 (acute toxicity) S FE24(ZJ1) (ATEMIX :15.086<= 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 RE2
=4S4 (acute toxicity) Z7 &5 (ATEMIX :3797.941<= 5000)
SH =4 (acute toxicity) ZI FE5 (ATEMIX :3176.959<= 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 IR0 =22 Lo
H304 &HA JIE2 KU XYY £ US
HA11 ZOIE A0l Qo) MU0 KRS8
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| YX =XE FGIAIL.
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.
P02 LE ot GIYXEX 27E A0 OldHotdl HMole FZ36HA OHAIL.
P64 Fz Fllle & L HE 25 EMSl WAL
P260 2& - & - JtA - DIAE - )| - AZY 0I5 ELYUGHK 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



P32 E2EsEs LH E\EJ\%(E\M)EI TNES YOA.
P308+P313 = &&IJILE &= LA QSHOI XX - ZAUSE FOIAIL.
P305+P351+P338 = Ofl ‘:'004 Z B2t E2 ZHMHM A2AR. JIsotH ZEEHXE HAHGIAIZ. HZ A2
AN2.
P337+P313 =0l Xt=0] XHEH: o&Nol XX| - ZAS FotAIL.
P304+P340 EotH AlESH SI1Jt U= R2Z2 £I11D SEGH| A2 MAZ HEE FotAIL
P314 SHES L)IH Q&8N0 IX|/XTAHS AGHAIL.
P302+P352 I 20 S22HH: &2 20 HISE AAIL
P321 2RE XMXIE GHAIR2.
P332+P313 IS Xt=01 LIEFLIEH: Q&AM Ol X - FOE ZOAIQ
P362tP364 RS Q2= ) LAl A2 & NIEGHAIL.
P3014+P310 AFZCIH: S Al Q2|2 (2JANS ESS LOAL.
P331 E6tAH SHAl OFAIL.
P91 SE2E Z2A2.
— X.Ié}
P403+P235 ED|Jt & &= R0l 225t M222 |RXIGHAIL.
P405 S EXIE ot MESIAIR.
P403+P233 2tD|JF & Zl= R0l B&GHAI2. 8J18 S5l LHGHAIL
- H2I
P501 HIDIE2 23 Yol Tt W2 - 8II8 HIISHAIL
O |dl. AHd 2[INE0 ZSEX 2= JIE Kol AL
FPAXI %=
. NFPARIZ ooy 3 B
peshes sl p=ll Uz el8 Uz els iz 8
Ol &3t ElEtS TWA : 10 mg/m’ Az RS Nz S
TWA : 50 ppm,
=l s =S
STEL : 150 ppm } }
Methy| methacrylate, ethyl acrylate, 2-hydroxyethyl methacrylate T2 gs 2o TS
copo | ymer
TZ2Zd 2ct0I8 2L0E OHZ OtAIES Uz elg Az RS Az S
TWA : 100 ppm,
el a9 sS =358
A STEL : 150 ppm } A
P-FSAI0ES TWA : 20 ppm Az RS Az S
garE 2E UEZE 80 (8R) Uz elg zAS zS
1,2-BIECHOI IS4l A, 1,2-CHOINIE OIAH TWA @ 5 mg/m zAsS Az S
OOl A~ E STEL : C 5 ppm|] X2AS Az S
garE =2 UIZE 80 (8R) Uz el8 nzAsS Az S
Copper chromite black spinel (C.I. pigment black 028) TW/;J ((;ir)ng/ =els MEes
TWA : 100 ppm,
ERsR] Zel2 Zels
ol STEL : 125 ppm A [
U-GHO| ES Al-4-DH E-2-HE2 TWA : 50 ppm nzdsS =S
TWA : 2 mg/m
Cobalt aluminate blue spinel (BZE LZ0IUI0IE HM HEA) (€R0158_012| [Hzg™S =Rt =
A g)
THHEO ¥Y Y BRY
S22y 22H(01H) CAS® 5 & (%)
psResalR=1] - - 15~25
0l &t ElEHS Titanium dioxide 13463-67-7 13~23
SZ Toluene 108-88-3 10~20
Methy| methacrylate, ethyl acrylate, [Methyl methacrylate, ethyl acrylate, 57012-37-9 10~20
2-hydroxyethy| methacrylate copolymer [2-hydroxyethy| methacrylate copolymer
T2Z2 22012 2=0E 2 0tk
Ei 012 ==HS HEHZ OFM Propylene glycol methyl ether acetate 108-65-6 6~16
X+l Xy lene 1330-20-7 5~15
P-S S AOES P-Butoxyethanol 111-76-2 4~14
WEE 2N UZE 80 (49) polvent naphtha (petroleun). fiont 64742-05-6 1~10
1,2-HIFECIOI oS Al AF, 1,2-CIOIOIE Ol |1,2-Benzenedicarboxylic acid, dimethyl
131-11-3 1~10
A H ester
otolAEE | sophorone 78-59-1 1~10
YHE SH UDE 20 (59) polvent naphtha (petroleun). heavy 64742-94-5 1~10
Copper chromite black spinel (C.1. Copper chromite black spinel (C.I. o1 _
pigment black 028) pigment black 028) 68186-91-4 1~10
Ofl £ Bl & Ethy|benzene 100-41-4 1~10
~GtOIESAI-4-0IE-2-HE2 DI ACETONE ALCOHOL 123-42-2 0.1~4
Cobalt aluminate blue spinel (2ZE [Cobalt aluminate blue spinel (C.I. Can _
LZ0IHIOIE HM HHA) pigment blue 028) 1345-16-0 0.1~4
22xXx ¥
Jb. =0 SHUASM -
LEE 52 %S L2 MHRE s2= 22 152 04 #HRAL.
U=, ST 2, =2 243 JIEL & LA SA S0 JtM d222 HXIE g A
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A 5t0 SI12 ZHS ZAAIIANL
s SX0 ASE ot HAUE mIIg A

O EY:
SEE 22 U2 229012 HiE0IU A28 Jisst B4 T RUAFHLISE 22 28 U2 SIIAL.
E+HNE AESHH HEs EJ10 =HGHAIL
O =5
E+HE AESHH HEE EI10 =HHAIL.
& 222 JIH ZHIE M6t =AHGAIL.

Ch. 83t £= MH 2d
O 48 58 Al :
CtE2 HIDIHE SES MECIH EAIIANRL.
ES

] =
2 =
T2 S22 M2S Al

!
ikl
o
e
010
S|
2
10
S|
>
to

230l 2 22 % RAE XHES HelotH =US 2XotAIL.
IIEZ 014 HHE Al SLEE, XLXXSHO HE LSS SXotAIL.
7. 32 £ HESH
o otEF 3™
FESOHALIYPES A Ot HE. NS 2 A
&I g™ SXNE /st HX S &AM A
2SI LMS XL5E = AT BIIsS LHE A
F3A 2AH0] Y BIIEX SE ol8g A
3 & BNl WAL
EEZ2XNSE Y EFS LIGIAIL
DE O™ FO2 9D Olshatdl &ole F36HK DHAIL
A2t &= H=2FHOZ2 EJ|E SYUSHA AR
g, 22, 3t = J|E H3EY EES TIctAIR
MNAL HOZ QAUE O=2Z BHESIA OIAIL
ME0 20iA= &2, =X S Jteid S22 ) 22 Al AL 2ch 3 /IS0l Y222 HOLEXI OFAID 20|
g2 £20| A= 294 /0 Z0t HIIGHAAIL
Lb. otMst M& 2 (Tmolior & XAHS Egts)
+2 S U QEeM 22 JAo0=Z2 )= 22X LHHAM BI10F E2 SUUA 228 2.
e B2 Ale AAZds Ig A
22 Y 2% : 535C
2SR, A HEE TIGHAIR.
2ele A0 Wet ol B2 HE2E2 ME, 2YF9|, D2H F9.
22 3y 25 5415 T
22 3y 25 0 15~25 T
22 Y 25 0 25~35 T
NS5t AX6tH 201 & De= E20 MEGHAIR
& RS FIHo=z HAGIAL
sa gHn L A 26t0 MESHAIL
2eHel /012 B&BIAIL
FEIIE EXot) S 2= S2SHK OAIL
LUHEIIO 0t =H5IAIL
A U GHEZ0HAN DOHE ZA0H MESIAIR
8. LY Y HMAESH
Ob. etz & JIE, M28td E)|IE S
1) Sy
O ZUnRrE : Iz A2
O ACGIHAE @ Xtg 8lg
O M2st™ LE2J|= : U2 98
2) Ol&t3 ElEts
O ZURE @ H=28S
O ACGIHAAE : TWA 0.2 mg/m3 (Nanoscale particles), 2.5 mg/m3 (Finescale particles)
O M2s™ &5IIF : Nz 8lsS
3) 2
O ZURE @ U=28s
O ACGIH7& : TWA 20 ppm (75 mg/m3)
O MEBstd LEJ|& : €% = Toluene : 0.02 mg/L(FZE XES&YA), A8 = Toluene : 0.03 mg/L(EEZ), A8 =
(with hydrolysis) o-Cresol : 0.3 mg/g ZaIOIEIL (&HS)

4) Methyl| methacrylate, ethyl acrylate, 2-hydroxyethyl| methacrylate copolymer
O 2URE @ g3
O AGGIHRE @ Ntz 88

O dsstd =2l + Mg o

alo

5) ZzZg 2202 2L0HE 0HZ OtHME S

O M2ty S2)|& © Xz 88
6) Xl
O =URrE : IH=8l3
O ACGIHTAE : TWA 20 ppm
O MEs® LE2J|F : AB = Methylhippuric acids : 1.5 g/g IOEIL (X S)



: TWA, 20 ppm (97 mg/m3)
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= Butoxyacetic acid (BAA)(with hydrolysis)
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: Ceiling, 5 ppm (28 mg/m3)

: TWA, 5 mg/m3
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pigment black 028)

(C.1I.
: 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),

12) Copper chromite black spinel
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15) Cobalt aluminate blue spinel
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: LD50 >5000 mg/kg Mouse (OECD TG 420) (OECD SIDS)

HDN]

2) Ol&3 ElEts
O 34 =4
-3
- 21

0o

n

: Aerosol LC50 5.09 mg/L 4h Rat No death, Not classified (ECHA)
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404) (OECD SIDS)
O Mt & &4 T= 24 ENS 0SEASHES /N2 LHAE 2D, N2H2 LEHWR ¥8. ZUUET L= 1-2,
(OECD TG 405, GLP) (OECD SIDS)
O S8J| WY : DIRAE 0|88 AIE Z0 SE)| WSS TX| 2S. (ECHA)
O I® P4 : JUIDIE 0|88 ISUSASEZY ISULES 22I|X £, (0ECD TG 403) (0ECD SIDS)
O gy
AHOIREAY @ T2 S
DELSSDAl @ LA 2

IARC : Group 2B
OSHA @ Xt& 88
ACGIH : A3

NTP @ Xt& 8
EU CLP : Xt2 8lS

O MAINZ BHOIA @ AIEZ U DIMES 0|88 ZXSHBOIAIZ0EC TG 471, ZSRMNE SIS HB0IAIE (0ECD TG
476), SATOIAHAIE (0ECD TG 473) 210 HAIZHA R 2HHU0l SA, A W SAXOIMAIE, AMAIEZYL S4 (0ECD
%DZMEQ UEE 0|2 MALUSHASEZY, YA4SY, SHBSE S IS0 DX LS. NOAEL= 1000 mg/kg
bw/day, (OECD TG 210) (OECD SIDS)

O SEHEEFIISH(15 £5) 1 HEES 0|2 SHIRSHAIEZY, ALUD SN B2 RAA SHE g0l 22
Xl 22 (0ECD TG 425) (OECD SIDS)

O SEEIFII=SH(BE £5) : AHES

0
24,000 mg/kg bw/day (OECD TG 407) (OECD SIDS

O sgRold : Utz gz
=l
O 24 =4
- &7 : LD50 5580 mg/kg Rat (EU Method B.1) (ECHA)
- 21 : LD50 > 5000 mg/kg Rabbit (ECHA)
- £¢ : Vapor LC50 28.1 mg/L 4 hr Rat (OECD TG 403) (ECHA)
O IR 2AH = U224 E)E HACE IR RAH/N2H AE 210 UH=42 (EU Method B.4, GLP) (ECHA)
O &t & &4 = U234 @ ENE ez & &44/U=24 AIE 20 &2 =42, 22X ZE (ECHA)
O &8J ey + 1tz gz
O g 224 : JILIIOE a2 Of o4 A" Z1 g2l (U Method B.6, GLP) (ECHA)
O g4
MAKMEAY ¢ T E AS
N22LSE0A 0 U2 88
IARC : Group 3
OSHA @ ItZ 88
ACGIH : A4
NTP @ ItZ el8
EU CLP : XtZ U3
O MAME HOIRA @ Invitro ZRF HHAHNEE 028 SAXNSHHOIAE Z2 WAL S 2380l 84
(OECD TG 476), In vivo HES UHACZEZ B4 NERASN 24 Z 54 (ECHA)
O MASH @ HEE (AR MASH AE 20 X & 242 NOAEC 600 ppm (ECHA)
O SEFENFISH(13] &&) : AIZUA SZTANZHN =&, T2, &5, &IIZ, SSJHU =2, 2, 2E, 55
AZA M, HAEE, B 0l S8 222, &, B, S0 A28 222, AESS0HAM OHFHEES 222, (HSDB)
O SEERFISH(Bs &5) : SFAZA, 2+, 2, JF L H S0l €2 & (NIER)
O E9RdA @ &4HAM JIEZ2 2L JEHYD = AS (NIER)

Methyl methacrylate, ethyl acrylate, 2-hydroxyethyl methacrylate copolymer

O 34 =4

-37 1 Nz 88
- 30 Iz 8ls
- 8% XUz 8lsS
O I8 AL = U324 Nz S
O det & &4 L= N34 Uz s
O &89 meld : Uz s
O L= n2d @ NIz 83
O g4
AMHOIMEHAY - T AS
DNBLSRIAN g 84S

IARC : Xt& U8

OSHA : Xtz S

ACGIH : Xt& 8lS

NTP @ Xt 88

EUCLP : & S

HOIRE @ U= 88

£l

O MAKE &

O MASH @ T2 S

O SEENIIISH(1E &&) : N2 S

O SHENFIISH(HE &) : IB oS

O 2ARHY : N2 oS

D2 2202 2-HE NEI2 OLMEN
O 24 =4

: LD50 8532 mg/kg Rat (IUCLID)

: LD50 > 5000 mg/kg Rabbit (1UCLID)

1 LCO > 2000ppm 3hr (1732ppm 4hr) Rat No death Not classified (ECHA)

O I8 2A4 T= U=24 : E)IE 0188 NIERAL/U=4 A" Z0 HIX=2LY (EEH
(OECD TG 404, GLP) (ECHA)

O Ast & & T= U324 0 ENE 0|88 Ast=as/U=24 AIE 20 N34 (YRS 0/4, EX
0/2, 294X%=: 1.2/3, 22 X%=:0.2/4) (0ECD TG 405, GLP) (ECHA)

O 387 Hely : [tz AS

O T8 W2ld @ JILT D/maximization test (GLP): W2lA S (OECD SIDS; IUCLID)

|
Tor 0 oY
© =4

1

1 0/4, 28X 0/4)

=

Klz=:

AT o



=20

MM EAY ¢ XE S
N8LsS20AM @ g A48
IARC : XtZ 88

O0SHA @ Xt= 8l

3
()
@D
T
>
f
oo &
oo

CHALZ

O MAMI HOI24 © In vitro - Salmonel la typhimurium/TA98, TA100, TA1535, TA1537 (SHSHHOIAIE, GLP):
A24210l Negative(S4), HE

HH Pt &4280] Negative(S4), CHL Cel Is/SMHMOIMAIE (GLP): LHAIZENH S22
ZEAIEZ/UDSAIE (GLP): CHAEA A BIETHAI Negative(S4) (0ECD SIDS; IUCLID)
O MalsHd @ HE/ZF (0, 100, 300, 1000 mg/kg/day for 44D (M) and 41-45D(F)) (GLP): MAlBH =0l CHEH S& L0
AS HE/ES (500, 2000, 4000 ppm for 210) (GLP): JIEL M L= CIE LM=H H&0| 2AS. (0ECD SIDS)
O SZFEFHIISH(18 =5) : HE(S2, 22)/3+F (500, 1000, 2000, 4000, 6300, 100000 mg/kg): lethargy(I18),

piloerection(2 %), watery eyes(58 =), anorexia(&= 2+§|), shallow breathing(8&&) ¥ salivation(2Z=)0] &
Z& . (0ECD SIDS)
O SEXENIIISH(E= &) ¢ HE/ZF (0, 100, 300, 1000 mg/kg/day for 44D(M) and 41-55D(F)) (GLP): S& &0l
ZHECX 2SS, HE($21, 22H)/EL (300, 1000, 3000 ppm for 2W) (GLP): <2t9] Z=2F ALl =40 20|10, TIE sS4
&S X 2S. (0ECD SIDS)
O EoRdd @ U2 A2

6) Xl
O 24 =4

: LD50=3523 mg/kg Rat (EU Method B1) (ECHA)

: D50 =1,700mg/kg Rabbit (NIER)

: Vapor LC50 = 10 ~ 20 mg/L/4hr (NIER)

AN T= I=4 0 E)NE 0188 IIRXH=4 AIEEU Method B.4 Z1t 1Xt DIRX=X322 &2+ =4

|
Tor 0 oY
© =4

O
=]
Rl
Rl

(ECHA)
O det &= &8 £= U334 1 SHICSSIIESTEL 100ppm2 mixed xylenell ==& AN &= & &I AH=9& UEE
(ECHA)
O &8J ey + [tz g3
O LT oY : 0IRA SASTHAIE 0ECD TG 429 HIW2IA (ECHA)
O g4

AAHOIMEHY g A

NB2LSRIA 0 A8 A8

IARC : Group 3

OSHA @ Xt& 88

ACGIH : A4

NTP @ Xt& A8

EU CLP : Xt& 8lS
O MAMIE HOIFA @ A2t 2HI2I0LE 0188 SHSAHHOIAIZ0ECD TG471 21 S4, MHIU 0tRA S=HMEE 0l
25 ASHAIE0EF 474, GLPR W S4H22 LIEIE (ECHA)
O MASH @ SHE N0 MASHSULtS =, EPA OPPTS870.3800AI & Z 0t A& E % 1D =5500ppm)t Xl AHAL S 2HEk )}
HEE SHAEE2 AEHCX LS. NOAECMA /UL /2R=EH>500 ppm HEE 0/EsSH L SUASHAIE0ECD TG4142Z 0 Al
T MBS 242 BMCLIOE E=5761 mg/m', 2H ME2AZ BMCLIOZ XIS 4=2675mg/m (ECHA)
O SHENFISH(13 ©&) : AIZUA 81501 B0NE, AES20UA SXe 24, JNE, O &S0l 208 . AL
H 100ppmd42 mg/m Ol =EAl = L AIIE0 248 =2 L 42t SFAAFA P&k (HSDB, IPCS, ECHA)
O SHEIEYIISH(=E =8) : SFAUZAU L& (NIER), HES 0188 103F L LS AIEEU Method B.32 Z 1t mixed
xyleneS 0 Z Qs MASH L= 240 s 2 UHEILX 28, HEES 0188 902 BFEI=SSSAIE0ECD TG408 2
I mixed xylenell ZtHAE H&E MEtE MSZ A, AU2ASAH2E L AE SIOGHASLE, ZEHe | Ide2 2FEX &

EC

S .NOAEL=150 mg/kg bw/day (
O EURMNY : B34, SHEAE 0.603 mPa s 25°C (KOSHA)
7) 2-HSANUHE=2
O 24 =4
- A3 @ LD50 1414 mg/kg Guinea pig (OECD TG 401, GLP) EU Harmonised Category 4 (ECHA)
- ZT : LD50 > 2000 mg/kg Guinea pig (ECHA)

- &2 : vapor 10 mg/L < LD50 < 20 mg/L EU Harmonised Category 4 (ECHA)
O LT A4 = U324 E)) 4820 20 N=242 & (ECHA)
O Ast & &4 T U324 @ E)) A2 =0 As U= Lo (ECHA)
O 387 Moy [tz gs
O I8 maly @ JLIIE 0I8s II2U2UMAIE 20 802l Ad (0ECD TG 406, ECHA)
O g4y

MHAOIMEAY  XtE SlS

NE2LSE0A 0 ged 2

IARC : Group 3

OSHA : Xtz 8

ACGIH : A3

NTP @ K2 88
EU CLP : X2 A8
O HANE HOIFE @ Alg2U DIEEE 0188 SHSHHOIAIZ0EC T6471, ZFF MEE
TG473 Z0 84, YHU EZRF SHMHEES 0138 AMAIZ0ECD T6474 210 &4 (ECHA)
O HAISH @ 2M0 MASHAEE(NTP) 20, S2H 24, dAls 59 JS2Z NOAEL(R
P 242 NOAEL(F1, F2)=720 mg/kg bw/day, & g =
TG414) 2 L2E=4 2 I8 FE0| 2EX LS NOAEL(EL)=1

(=}
i

|28 HAF| 04 AlEOECD

]

Jn
>

& )=720 mg/kg bw/day, AHJI
0|28t 2 =4 A& (0ECD
|8 4)>200 mg/kg bw/day

(ECHA)

O SEERIISH(18 &&) © Uz g3

O SEEHFISH(BIE &&) 1 HEE 0128 902 SIS PASHAIE 0ECD TG408 Z 0t R& HelAHANAM 2+, 22kol Al
LEO|AO HELUCLE Folist Fste2 HEC X £S. NOAEL £31<69 mg/kg bw/day, NOAEL 221<82mg/kg bw/day OIRAS
0|88t 902 EULt=E=HAIE 0ECD TG413, GLP 20t EHSIN A5 O 2 NOAEC<31ppm (ECHA)

O goRdid @ Iz A2



8) WEE AW LIIZE 8M (HK)
O =24 =4

: LD50 = 8400 mg/kg Rat (RTECS)
: LD50 > 2000 mg/kg Rabbit (1UCLID)
: Vapor LC50 > 5.61 mg/L 4 hr Rat (Read-across: 86290-81-5) No death (ECHA)

|
v oY oY
© E 4

O IR BAAN £= U324 : 28X =2(rabbit) (1UCLID)
O M8t & &4 C= U234 0 25X = (rabbit) (RTECS)
O 887 oIy @ 2 gls
O I® W24 @ Y U214 (Guinea Pig) (IUCLID)
O gy

ALHOIREAY IR S

DELESEDA @ 2 gs

IARC : Xt& 88

OSHA : XIZ 8iS

ACGIH : XI& 8iS

NTP @ Xtg S8

EU CLP : Carc. 1B (Note P)

O MAKE HOIRY : EU CLP: 18 (Y 2HO| S UISZ 0.1% DIt MMS ZaslD Us S 2 222 HBoA
1=}
6:@3’4%’3 CAE 88
O SZEHEFIISH(18 &) + Ug s
O SZEHFIISH(BE &) : UE 8s
O EURMY : EAAl | 224 (IUCLID), <1 mm2/sec (37.8° C) (CONCAWE Product Dossier 1992)
9) 1,2-HACIOIStS AL, 1,2-T+HOIHE OIAE
O 24 =4
- &7 : LD50 2400 mg/kg Rat (CERI Hazard Data, 1999)
- &I : LD50 > 4800 mg/kg Rat (CERI Hazard Data, 1999)
- 8% : Xz 88
O IR A8 T= N34 @ &) & MM BIR=40l 2108, (NITE)
O &8t = &8 T= U340 DS =0l o8 H=40l 210&. (NITE)
O 287 oy @ Uz 8ls
O I% 2y : U2 g8
O getd
AAAMEAHY - N2 IS
DELSRDA ¢ KNE A
IARC @ X2 Bl
OSHA : 2 S
ACGIH @ Xtz 818
NTP @ XtE 218
EU CLP : Xt 88
O HANE HOIEY @ QXA AIE - S4 3 & 0IRA HEFE 0/28 43 AIE - 4 (NITE)
O dasd : EFE 0188 S IFFH AMSHUA THMUHSSUA LESL0l LEtL SHHEANA 454 01 &
Ct 208, (NITE)
O SZEHFIISHE(13 =5) : AIZIA 37 S0 Al SFAFAH Moot 222 + AS (NITE)
O SEExmIISH(Bts &) : IR 88
O s2Rdd : Uz &S

10) otolA=E2
O 34 =4

- &3 1 LD50 = 1500 mg/kg Rat (ECHA, HSDB)

20l : LD50 = 1265 mg/kg rabbit, LD50 1200 mg/kg Guinea pig (ECHA)

- &9 : Perosol LC50 =7 mg/ 4 4 hr Rat (ECHA)
O I8 2A4 £= U224 E)E 018 NERAL/U=24 A2 =400 LAZX 2S. (0ECO Guideline 404)
(ECHA)
O dst & &4 = U234 @ ENE 0188 Astzaa/ =4 AEZY BS9 240 2=E. (SX2X2:26, 2
K==:0.9, EMX=: 0.07, 2= 2.06 ZLE2S X+ 1.06) (ECHA)
O 387 H2UH : Nz 8ls
O 8 224 : JUI(Y)S 0lss TIIRU2S AIEZ0 WUoI80] LAHAZX 2E. (0ECD Guideline 406)(ECHA)
O gy

AHOIMEHY © XtZ s

NEL-STEOA @ g2y 2

IARC @ Nt& 2

OSHA @ Xt& S22

ACGIH : A3

NTP @ Xt2 A8

EU CLP : Carc.2
O MAMIE BHOIYA : ANEZ W XZRF SENSHHOIAE 20 (HAIEEH 2101 4. (0ECD TG 476) AIEZ U X2 S
ZHHIZE 0188 £&I| DNAE S (UDS)AIE 21 CHAFEFEH Q01 S4. Ml W XZ2F MZRE 0/8s AAIE@Z2DL S
A . (OECD TG 474)(ECHA)
O MASH @ HE(L/4)E 0128 MASH AIEZ =10 20 X2, HUA S8 &, AAS EHOHN & SEL0|
X 28, (NOAEL 2 873 mg/m® air) DIRAES 0ISst LES4/2II8H A2 MELL, €2, EHOHUIUS 2282 2
Ze X ZS. (NOAEL maternal toxicity =289 mg/m® air, NOAEL teratogenicity>= 664 mg/m® air)(ECHA)
O SHENFISH(18 &) © =4 JUSHAEZL €8, S4H, IS S5, D20 &8, =4 RASLHAEZ
I A0 ZHI2 BIt, EA3E &, AEE, HIIS, 2E0ILL £€, HIEEUH 24 SLSLHAEZY 290 =3,
SE2SY, SHUPE, ES(R2)24Y 2422 J| 2FRH0 A2 2 H=20A 2F/0 =E=26HK 2ES (ECHA)
O SHENFISH(EE &) @ A (Y/2)S 0188 28 ARASHAIE(0L)Z20 MESOt0l 24 2 OE g2
EO0IXl &£S. NOAEL male = 102.5 mg/kg bw/day, NOAEL female>= 311.8 mg/kg bw/day3! = (2/£)E 0|28 ot SUSAA
S8 )ZW =0 20 X2, H =, HE 25, NOAEC< 1 436 mg/m®* air (ECHA)
O gelrdid : Nz 88

1) ¢4ss S22 UZE S0 (8R)

O 24 =4



|
o 0% oY
© =4

: LD50 >5000 mg/kg Rat (Read-across 68333-23-3) (OECD TG 420, GLP) (ECHA)
: LD50 > 2000 mg/kg Rabbit (RTECS)

O IR 2AY L= U234 : E) ANE 2 U242 (Read-across 8008-20-6) (ECHA)
O Ast & &4 = A=24  E)NE UHaez = U248 AIg 20 8IXA=4¢Y (EPA 0TS 798.4500, GLP) (ECHA)
O 87 H2H : Nz els
O Hg 224 : JUIIE a2 HIF Hod A" 21 52l (Read-across 68333-23-3) (OECD TG 406, GLP)
(ECHA)
O gy
AHOIMEHY  I2 gS
N22LS20A 0 A2 88
IARC : Xt& 88
OSHA : XtZ 8gls
ACGIH @ XtZ els
NTP @ X2 A8
EU CLP @ Ktz S8
O MAMIZ HOIRE © invitro, invivo HOIRS AIE2Z210 84 (IUCLID)
O MAZSH @ HEE HACZ (MU MasSy AR ZF MBHNOl MAl S40| 2EE X 2S (Read-across 8008-20-6)

(0ECD TG 415, GLP) (ECHA)

O SEHEHAISH(1E &) : E8 &= SIIE2 222 £ AS (ECHA)

O SEEXNAISH(BIE F) © HEE UHACZ UI=EHIEN A8 20 NYH &
mg/kg bw/day (OECD TG 408, GLP) (ECHA)

O E2KRME @ A4HAM JIE2 SUTHE XIBHY £ AS. (EU Harmonized Cat. 1) (ECHA)

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

@)
U
X
fl
X

-&33 A 1S
- &0 Az UsS
=1 BN I = =
O LR 24d = I=34 U=z S
O &t & & £= U344 1 N8 8lsS
O &80 neld : U= s
O I% #2d : Iz s
O ggd
MRHHMEAY  IZ BlS
NELSRIAN @ g AS

IARC : Xt& S

OSHA : 2 8is

ACGIH : A4

NTP @ tE S

EU CLP : Xt& 23

HANE H012d @ T2 S
=4 Xz 9=

§

0000
Tov Jim Jim 0%

e oxd 04 Jx

- A3 : LD50 3500 mg/kg Rat (ECHA)
- Al : 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 L= U234 E) AE 21 LR0 52 359 U324, 2FEX %S (ECHA)
O Ast s &4 = U224 0 BN AE 20 =0 242t =24, 28X ZS (ECHA)
O 287 H2y : Nz oS
O I8 nay @ Xz s
O gad
MAOIMEAY  tE QS
NELSENA @ &gy 2

IARC : Group 2B
OSHA @ Xt& 88
ACGIH : A3

NTP @ Xt& A8
EU CLP : Xt2 8lS

O dANE HOIFE @ Invitro ZRF HLANEE 0S8 SENSHHOIAE 20 HAZEH |R22 2
(OECD TG 476, GLP), In vivo DIRAS (a2 ZRF M Ast HAL 20 S4 (0ECD TG 474, GLP) (ECHA)
O dA=d @ HEE 22 240 MASEAIE 21 5000pmIHAl 4] = 2 2HE [l 2E2
SDFEAUSHN HE MSZL, 22H SIF S22 216+ NOEL 100 ppm (OECD TG 416, GLP) (ECHA)

O SHEFRFIISH(18 £5) : 48 SS0AM SI18n 22 AZAH 28 2 I [H3S 222 (HB

O SFEFAISH (P2 &) @« 2 &= g=s o FI(F2 Il 42 o2 =

Cat. 2) (ECHA)

O SoRdld @ 84HM JIE2 RYH XS = AS. SHX 0.641 mf/s 40 T (ECHA)

14) 4-GtOISSA-4-HE-2-HES

- &7 : LD50 3002 mg/kg Rat (ECHA)
- A0l : LD50 > 1875 mg/kg Rabbit (ECHA)
£ : Vapour LC50 = 7.6 mg/ ¢ 4 hr Rat (No death, ECHA)

O IR 2Ad = U334 : ENE 0|28 IRRAL/NILANEZ L, OlF A2 =4
BFXI2==0.16) (OECD TG 404)(ECHA)

e = 24 = U3E 0 ENE N2 Me=d/NIEAEZ L, =488 LIE
=1.7/3, M X=1/2, 2UARLEX|==1.7/4) (0ECD TG 405)(ECHA)

: Vapor >5.28 mg/L 4 hr Rat No death Not classified (Read-across 8008-20-6) (OECD TG 403, GLP) (ECHA)



8 e dEE 5 NF S ozs n=nuaAE 20 BB (EHA)
O wery

MOIHEAY N2 oS

DBLESTA C U2 oS

IARC : A& 8IS

OSHA : Xt& 8isS

ACGIH : Xt& 8

NTP @ XtE Sl8

EU CLP : XtE 8iS
O MAME HOIYY : Xz esS
O MASM @ HCE ACZ BISSE0SY Y Ma/gd Het =4 A32lY A" ZDH, PO AICHSl 300-1000mg/kg =&
OlA K2R 2= Mo, ACIS HO2M K20 et 8t2 Hat, 2t & A, DA BIF, 2 HIHS, Mal2igENE
28 £ 24 S0 2EE / FIAN 1000mg/kg SEZ0A X SAtE , SO0l 2+&E ( NOAEL
PO=100 mg/kg bw/day (actual dose received), NOAEL PO=300 mg/kg bw/da dose received) MAE Xol, NOAEL
F1=300 mg/kg bw/day (actual dose received)) (OECD TG 422) SHE (/% =
1000mg/kg sE22 DE EHONME CYst 22 220 HIZ23, 228 33,
O SHEHAISH(1Z ©&) : AIZUA JIE U2 L OHFE2Y HES, 835 ZISF00AM 2t& 0lA0] 20E.

S 4
>
0
o
w0
v
N
n
o

o
o=
i

0
N @

glggﬁﬁgjlg’g(‘ﬂi LE): HEE HAOZ BISSEMHEL(SI)S4H:28/142 AIE 20, Holgsg 24, & o
WA S& 24 S0 ZEE/USH =2 HMS 2t L AE 20 B0t & 22 AE W S48 |Reld L0 22 1
2iLt Ol QIMl 2120 2= 202t 2t=S X 2S (NOAEC=4 685 mg/m® air (analytical), NOEC=1 041 mg/m*® air
(analytical)) (GLP, OECD TG 412)

O goRolld : Itz els

15) Cobalt aluminate blue spinel (ZZE ZFT0OHO0E HM HAEA
O =24 =4

- &5 : LD50 >10000 mg/kg Rat (OECD Guideline 401) (ECHA)

- &0l : Xz gs

=2 eSS

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

O I8 BA4 = U224 0 ENE 0|26 IIRSAY/I24 AIE 20 244 1S (0ECD Guideline 404)(ECHA)
O Agt & &4 TE= U324 @ U2 %48
O 87 #2UH : Nz els
O HT oY : DIRA(LAH)E Aoz I2nd AIE Z210 U2d48S LIEHWX 23 (0ECD Guideline 429 (Skin
Sensitisation: Local Lymph Node Assay),GLP)(ECHA)
O ga4d

AHOIMEBAY X2 9°S

DRS8N 1 2 8s

IARC : Group 2B

OSHA : Xtz els

ACGIH : A3

NTP @ XtZ &

EU CLP : Xt2 23
O MAIMZIE BHOIYAE : invitro DIMESS 0188 SAHSHHOIAIE 24 (0ECD Guideline 471 (Bacterial Reverse
Mutation Assay)) (GLP)(ECHA)

O MASYH : XIB 88

=2

=
5]
BA

Z & (0ECD Guideline 436, G )
O SEEXNAIISH (s &) @ Nz 838
O &olwrolld : Utz 82

12. &30 0ixle g

It ME=4
1) 2H Y

O 0& : Uz g8
O 225 : X2 g3
O =5 Iz g
2) Ol&t3 ElEts
O O0{& : LC’0 >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 Z& : ErlLh0 > 100 mg/ £ 72 hr Pseudokirchneriella subcapitata, growth rate, static, (72h-EyL50 >100 mg/L static,
OECD TG 201) (ECHA)
3) =2
O & : LC50 5.5 mg/L 96 hr, NOEC 1.39 mg/L 40 d Oncorhynchus kistutch (ECHA)
O 22& : EC50 3.78mg/L 48hr, NOEC 0.74 mg/L 7 d Ceriodaphnia dubia (ECHA)
O X&8 : EC50 134 mg/L 3 hr Chlorella vulgaris and Chlamydomonas angulosa (ECHA)
4) Methyl| methacrylate, ethyl acrylate, 2-hydroxyethyl| methacrylate copolymer
O 0% : Uz 98
O 225 . X2 s
O X% Xz 83
5) TZZal 2202 2L0ME OlHZ OLHER
O O{& : LC50 100 ~ 180 mg/L 96hr Oncorhynchus mykiss (ECHA)
O &2 : EC50 408mg/L 48nhr Daphnia magna (OECD Guideline 202) (ECHA)
O X% : EC50 >1000mg/L 72hr Pseudokirchneriella subcapitata (OECD Guideline 201) (ECHA)
6) Xl
O 01F : LC50=3.3mg/L 96 hr (NITE)
O 2% . LC50 3.6 mg/ £ 24 hr (OECD TG202) (ECHA)
O X2 : ErC50 4.06 mg/ ¢ 73 hr (OECD TG201, GLP) (ECHA)



7) 2-HSANUHE2
: LC50 1474 mg/ £ 96 hr Oncorhynchus mykiss(OECD Guideline 203) (ECHA)
: EC50 1800 mg/ £ 48 hr Daphnia magna(OECD TG 202) (ECHA)

O
@)
O : EC50 911 mg/ ¢ 72 hr Selenastrum capricornutum(OECD TG 201) (ECHA)

P2
e L[N 1]
Ju

[e°]
—

00O 4

HE UZE 20 (2R)

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

: EC50 = 6.14 mg/ ¢ 48 hr Daphnia magna (I1UCLID)

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

NEE="
n

30 JE A g

©
=
m O~
o
£

y
B 11 s ]
U

NS
3

HCioIot=EAlM, 1,2-ClOINE oiAH
© LC50 29 mg/ ¢ 96 hr (NITE) LC50 39 mg/ £ 96 hr Pimephales promelas(Flow-through, EPA-660/3-75-009, GLP)

: EC50 45.9 mg/ 4 48 hr LC50 >52 mg/ £ 48 hr Daphnia magna(Static, US EPA, 1975, GLP) (ECHA)
: EC50 44 mg/ ¢ 72 hr EC50 259.76 mg/ ¢ 72 hr Scenedesmus subspicatus(Static, DIN 38412 L9) (ECHA)

OO

=
B O

OO0~
Moy 2
Ny
- ]

2
=]
b

g

: LC50 140 mg/ ¢ 96 hr LC50 228 mg/ 4 96 hr Pimephales promelas (ECHA)

: LC50 12.9 mg/ £ 96 hr Mysid shrimp (NITE: SIDS, 2005) LC50 120 mg/ ¢ 48 hr Daphnia magna (ECHA)
EbC50 475 mg/ 4 72 hr Scenedesmus subspicatus (ECHA)

& UIZE 0 (8R)
: LL50 2 ~ 5 mg/L 96 hr Oncorhynchus mykiss (OECD TG 203, GLP) (ECHA)
: EC50 0.95 mg/ £ 48 hr Daphnia magna (I1UCLID)
: EL50 1~3 mg/L 72 hr Raphidocelis subcapitata (OECD TG 201, GLP) (ECHA)
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12) Copper chromite black spinel (C.I. pigment black 028)
L xE es

= kS

PN

e ge

= kS

000
M2

e TS ]
. ]

—_
w

OO0~
2
v}
Z
&

© LC50 5.1 mg/L 96 hr Menidia menidia (ECHA)
S EC50 1.8~2.4 mg/L 48 hr Daphnia magna, NOEC 0.96 mg/L 7 d Ceriodaphnia dubia (ECHA)
© EC50 3.6 mg/L 96 hr, NOEC 3.4 mg/L 96 hr Raphidocelis subcapitata (ECHA)

MY
TS ]

14

—

4-GlOIES A-4-HE-2-BE2

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=F : EC50 > 1000 mg/ £ 72 hr Other (Pseudokirchnerella subcapitata, Static, OECD TG 201, GLP) (ECHA)
15) Cobalt aluminate blue spinel (ZYZE ZLZ0|UO0E HM HAAM)
O o0& : Xz g8
O 225 Xz 83
O =5 : 1tz g8
Lt &4 9 24
1) Sdd
O &84 : Xz s
O =dd : Uz a2
2) Ol&t3 ElEtES
O &84 : Xz g3
O =d : Uz el2
3) =2
O ™84 @ log Pow 2.73 (20 ° C) (ECHA)
O =3ld : Uz es
4) Methyl methacrylate, ethyl acrylate, 2-hydroxyethyl methacrylate copolymer
O &zY U2 A2
O =234 : 18 sls
5) T4 22012 2L-0HE MEZ OLHE A
O &F4 : log Kow 0.43 (IUCLID)
O =3ld : Uz es
6) Xl
O 24 : log Kow=3.16 (NITE)
O =3ld : Uz elg
7) 2-HSANUES
O &84 : log Kow 0.81 (25° C, pH 7, BASF standard method) (ECHA)
O =Zdd : Xz s
8) wax HEA UIZE S (81)
O &84 : log Kow = 2.1 ~ 6 (Estimate) (IUCLID)
O 2ol : BOD5/COD = 0.43
9) 1,2-HIFCIOIDI=S &4, 1,2-C}0I0IE OIAH
O X8A : log Kow 1.54 (25° C) (ECHA)
O 2olld : BOD5/COD = 0.66

10) olOlAXZZ2

O &84 : log Kow 1.67 (ECHA)
O 284 : 1z 8is
11) &= =2 UIZE 220 (89)



O &84 : log Kow 2.9 ~ 6.1 (IUCLID)
O Zolld : Xz Sl3

12) Copper chromite black spinel (C.I. pigment black 028)
O &XEY 2 A*2
O =2did : Xz o

oo o

13) ol s
O ®24 : log Pow 3.6 (20 ° C) (ECHA)

O 24 : Iz 98

14) 4-8l0IE 2 A-4-M L -2-HE R
O ®2A : |og Kow 3.84 (at 20.2° C)(ECHA)
O

2old - Nz S

15) Cobalt aluminate blue spinel (ZZE ZLZ0IHIOIE HM HAA
O &8d @ Itz els

O =24 : Xz o
O MEs=sY4
1) gy
O =54 : Xz els
O M=dd : Xz 8ls
2) Ol 3 ElEts
O s54 : Xz eis
O M2dH : Xz els
3) s
O s=4 : BCF 90 (ECHA)
O M=2olid : 69 %5 d, Readily biodegradable (ECHA)
4) Methyl methacrylate, ethyl acrylate, 2-hydroxyethyl methacrylate copolymer
O =54 : Xz s
O M2Iod @ 2 A8
5) T2 & 22012 2LHE OEHEHZ OLHME A
O =54 : Xz els
O M=Zolld : 83% 28day, Readily biodegradable (0OECD TG 301 F, GLP) (ECHA)
6) Xl
O =54 : BCF25.9 (ECHA)
O M=2oid : 90 % 28 day (OECD TG301F, GLP)(ECHA)
7) 2-FSANUES
O s&54 : Xz el
O M=20i4 : 90.4 % 28 day (0OECD TG 301G) (ECHA)
8) ¢a=x JAA UZE 220 (4%)
O s54 : Xz els
O M2oid @ 2 A3
9) 1,2-HIACIOIIIS &4, 1,2-CIHOIIE OIAH
O =4 : BCF 21 ~ 57 (16°C, Lepomis macrochirus(Fish, fresh water), 8.74ug/|) BCF 57 (ECHA)
O M=ol : 93 % (NITE) 91 %, 10 day (OECD Guideline 301 E)) (ECHA)
10) OIOIAE=
O ==4 : BCF 1.8 (NITE: Existing Chemicals Safety Check Data) BCF 7 (HSDB)
O M=E0olle : Biodegradability = 95 (%) 28 day (readily biodegradable) (SIDS)

1) ¢4&s 2 UZE 0 (8R)
O =s=4 : BCF 130 ~ 159 (IUCLID)
O M=2dld : 39 %28 d (Aerobic, Activated Sludge, Domestic wastewater, Not readily biodegradable) (IUCLID)

12) Copper chromite black spinel (C.l. pigment black 028)
=x4 : 2 g

= eSS

OO0
0l

O ==4 : BCF 1 (ECHA)
O M=20oi4 : 70~ 80 % 28 d, Readily biodegradable (ECHA)

14) 4-GtOIESAI-4-HE-2-HE2

O ==4 : BOF 0.5 (HSDB)
O M=2oil4d : 98.51 %, 28 day (OECD TG 301A) (ECHA)
15) Cobalt aluminate blue spinel (2ZE 2I0IHI0IE HM HIA)
O s&54 : X2 g8
O M=2old @ Xtz i3



4) Methyl methacrylate, ethyl acrylate, 2-hydroxyethyl methacrylate copolymer
Uz A8

5) ZZZd 22012 2LMHE NEHZ OtHEL

iz s

6) Xl
log Kow = 3.12 (measured) (ortho), 3.2 (measured) (meta), 3.15 (measurements) (p) (5)

7) 2-REANMES
iz s
8) #a= ZA UZE M (4R)
9) 1,2-#IFCIOIIIS AL, 1,2-TH0IHE olAH
10) OIOIAEE

1) 98= S UDZE S0 (4R)
H=2

12) Copper chromite black spinel (C.I. pigment black 028)
=

£
0o

13) oA

14) 4-GtOISSA-4-HE-2-HES

U]
=
]
0x
Jx

15) Cobalt aluminate blue spinel (2ZE 2=20/UHI0E
iz s

OF. JIEH ol F&
1) gH g
Xz gs

=2 s

2) Oldtst ElEtE
3) =R
4) Methyl methacrylate, ethyl acrylate, 2-hydroxyethyl methacrylate copolymer

iz 6s

5) Zzdd 22012 2LHE MHZ OtMEL
[ E=3

6) Xl
Fish NOEC 56d>1.3mg/L Daphnia magna (US EPA 600/4-91-003) NOEC=1.17 mg/L(ECHA)

7) 2-SHSANUES
Flsh Danio rerio: NOEC14d>100 mg/L OECD TG 204, Crustacean Daphnia magna: NOEC21d=100 mg/L OECD TG 211 (ECHA)

8) wa=x A LIZE 0 (A%

J2-HIEICHOI DS Al A, 1,2-CHOITIE 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)

10) OlOIAXEZ
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)

1) &
At

fu 0

= F2 UZE i (4%)
[ =2

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

s 8ls

13) olgua
iz %S

14) 4-5l0IES AN-4-HE-2-HE2
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)

15) Cobalt aluminate blue spinel (ZZE 2I0IUI0IE HM HFA)
x}E H=

= BeS

13. HIIIAl =2 Arg

b, HoIgy
- HIlZ22 ZHE)

22t Jtsd X2 fe2a

e
HT
=
ol

D HOISZelgol et AAsHel g2 A,
LdHOZ ME XMelg A
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1% Ol &k
1% Ol&h
SAITWA : 50 ppm, STEL : 150 ppm
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4) Methyl methacrylate, ethyl acrylate, 2-hydroxyethyl methacrylate copolymer

HNESXEE @ g AS

MZESIIOIEE @ Y 8

2eHYEE e 8ls

HUBISHUAMERE @ Y S

SHALLAUUYEE : dHE 8ls

CEIIEEE=E g 88

ABIELE=E « HEUS

SgaHARHSE  HEUS

SHEAHE DM (P RMEUHMEE « HEBUS
5) ZzZg 2202 2L0HE WHZ OtHMES

HMESXNEE @ oie 8ls

MZSIIIE2E @ oile 8ls

eI =E @ e e6S

U SZULEE @ oile 8ls

SALBAUUM=SE @ g S

CEIIEEEEE g 8lsS

SIBIIELE=E  oiEBlE

SgaHad=H=SE : HEAS

SHFAEE DA (PSMRSHAESE « dHegd

=)
=]
fe

2l



HE2X2E : old s
HZsit2d @ olg s
Z2ICHAIZE 1% O] AF L
ASAZHHASE @ 1% 0la L
SRHULTUHASE @ 1% 0la L
CEIFEYESE  CIHEHH(2E OIMXM)TWA © 100 ppm, STEL
SEIELEHSE @ LS
SgEAIUHARMHSE @ HLAS
SHUAMBIOMPSMHMEUHAZE © digeE
7) 2-HSANUHE=2
HESX2E : e oS
HZ6iot2d @ ole oS
ZLIHASE © 1% 014 L
SOSASZIUASE @ 1% 014 2
SaAZXUHASE 1% 0l4& L
CEIEEHEE  2-2SAI0ESTWA © 20 ppm
SEIELEHSE @ g3
SgEAIUHARMHSE @ HLAS
SHUMEBINM(PSMHEUNASE @ HgelsS
8) W= HA UIZE 2 (8R))
HMESXSE : g 284S
HZsot2d @ ole s
2LIHASE @ Y oS
SYSIASTHULEE @ Y AS
SxAZZrUASE - dig A2
LEIEEEEE g els
SEIEEHSE @ g3
sSgaeliidRisd @ ddels
SHUAHMEDNM(PSMMESUHASE @ dHgE
9) 1,2-HIACIOIIIS A&, 1,2-CtHOIHIE OIAH
HME=SXNSE : oy els
HZ=BIII22 - oy els
22T @ e oS
SOSAZZIUASE @ g U=
SHLLTUASE @ Y AS
CEIESEHEY  LHEZZHO0IETWA : 5 mg/m
SEIEEHEE « HgAS
sSga2iadRHs8E  ddelsS
SHUHEEDNMPSMMEUHASE : HLAS
10) OIOIAES2
HMESXNSE : g elsS
HZBIIS2 - g els
2222 @ Y S
SOSASTIUASE @ g 6=
SxA2ZAUHASE Y AS
CEIIELE2E ¢ O|AXZESTEL @ C 5 ppm
SIEIELEEEE @ HLAS
SgaAHARHSE @ A2
SHUHEEDMPSMMESUHASE : HLAS
1) ¢4&s 2 UZE 0 (8R)
HM=SXNS2 : g els
MZ=BOI22 - e els
2eltasZE @ g odS
AASAZFHUHASE - Y elsS
SEHAZIUASE @ Y eAS
LEIELEEHEE Y US
SIBIELEEEE @ HLAS
SgAUHARMHSE © HEAS
SHAMEBIN(PMHEUHASE @ HLAS
12) Copper chromite black spinel (C.l. pigment black 028)
ME=SX2& : g es
MZEGIIHEE @ g elg
Ze|tHasSd 0 1% 0l& L
ASAZTHHASE @ 1% 0la L
SEHULTNUHASE @ 1% 0la L
CEI=ZEHEE  AE(SH)TWA - 0.5 mg/m (25)
SIZIIEHEZE | dHges
SgAUHARMHSE @ HLAS
SHUAMBIMPSMMESHAZSE @ HgAS
13) Olgu A
HM=SXS2 : g elsS
MZBIOI22 - oile els
ZeltHasa 0 1% ola L
SASAZHHASE @ 1% 0la L
SEHULTUASE @ 1% 0la L
CEIELEFZSE 0 ol HWHETWA : 100 ppm, STEL : 125 ppm
SIgJIEEESE | HEUs

150 ppm



SEAAWLRHED : HLAUS

ZHOHLE DN P HEHLEE : HLE
14) 4-310I S=A-4-Hi 2 -2-B et

MESNET : HY oS

MEGIHIEE : Y 28

BRAWLEE : HY 2

TUBASWONB WY oS

SLAVTVAEE WY %S

=EJIZLFEY : CIONIE LRETHA : 50 pom

CEREEEEFIE R

SHAWLRHER : HLUS

THONEDIN(PMUEHASE © e

U

15) Cobalt aluminate blue spinel (2ZZE ZF0HO0E HM HAEA

S PSR
HNESX=E @ g 88
MZESIIEE - oieg 88
2CIHa=SE - 1% 0la L
SPSI=IUY=E 1% 014 2
SALSULY=E @ 1% 0le &M
CEIELEESE  2R0Is0IEY S)WA © 2 mg/m (LR0IE_IHE2H &)
SIZJI=£4d8E2 « oigdE
SgAUHARHSE : HEASE
SHANHE DM PMMENSEE : HE8ls
Lt. stsrSZ2elol 28 M - "HEZIAULSE"
1) SdHY
IESZE e 8l
MRESEZAN S5E 22 @ g 88
S2s2 e AS
FHSME - g AS
sX22 @ g s
HHESZAIHYSE : diE 88
MIHIZE : e S
2) Ol&tst ElEts
JIZESE @ olgdE
MRESEZAN S5&E 22 @ g 88
=== [ olg S
FSHE - ole eHS
S22 g S
HHESZAIHYSE : e 88
MIMHISE : ole §HS
3) sz
JIZESE @ olgdE
MRESEZAN S5E 22 : g 88
2=2 @ £2%[Toluene;108-88-3] ¥ OIS 85% 0|4 &Rt E&2 97-1-298 85
FSHE e eHS
SA2E g e6S

BHESEZAASE : S22 1
ANDUBISE : S200(108-88-3)

0

! 0| 85% 014 ERet &&= 8

M

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

JIESE g

RN S5 22 0 g 88
2=2 g S

FHSME - g s

SASE g U8

5) Zzdd 22012 2L0HE MHZ OtHME L

JIESE - gdE
ARESEZAN S5EE 22 @ Y U8
=2=2 g A°S
FHSHE e AS
SASE g g8
HHESZAIHASE : e 8lg
AtDOHHIZ2E : dHE 8l
6) Xrdl

JIESE @ gE
SRS EEM S8 22 @ g 8S
2SE : &8 [Xylene; 1330-20-7] & OIS 85% Ol& &SR8t E&S 97-1-275 85
FHSME - g 8ls

e esS

EPAE- I
HH = & AHCH
AtDCHEIE 2

L0

22 : t2d(o-,m-,p- OI8EH E&2) 1
0|

7) 2-REANUES

JIES2E e
SRS EEM S8 22 1 e eSS

RES MY AS



FHeHMEt - ofl"g s
=2XEE : ig 8¢S
IS ZAIHASE @ oilg els
AMDHIZSE @ oY 2S

8) W= HA UIZE S0 (2R)
=22 : silge
MRESEEM S8E 22 g els
|SE2 MY gs
FSME WY 8ls
2XS2E Y g8
HHESFEAIUHASE @ Y eSS
AMDOHIZSE : Y oS

9) 1,2-HIFECIOIII=S AL, 1,2-CHOIMIE
=22 : slige
CMRSEEAM S5E 22 g s
KR=2 MY eS8
FZHst g A8
SN2 : g g8
HHESFEAIHASE @ Y eSS
AMDOHIZE : Y oS

10) OIOIAEE
=2 : ollgE
tRESEEM S8E 22 @ Y A8
RE2 MY g8
FZ2He Y g8
2XSE WY g8
HHESZAIHASE : oig els
AMDOHIZSZE : oile oS

1) 485 2 UZE 0 (84R)
JIESE : oige
MASEHEN S5E 22 g els
RE2 Y s
FZHE - e oS
2X22 g Az
HHESEAIHASE @ Y s
AMDOHISZE : e 2SS

12) Copper chromite black spinel (C.
=8 - igd
NASEHEZAN SEE 22 g els
fRE2 Y ¢S
FZHE - e oS
=2X2& g s
IS AMUA2E - 98 & 1 &2 0.1
MIOHISZE @ Y AS

13) Ol
JIEsZ ¢ ollgdE
MASEEM S8E 22 @ Y 28
SE2 e ¢S
FZHE - e s
2X2& g as
HHESFZAICHASE @ OIEeiE 0.1
MIDHISZE @ Y 2SS

14) 4-5t0IESA-4-HE-2-HE 2
JlEgZ ¢ allgdE
MHSEEM S8E 22 @ Y 8
REE2 Y 83
FZHE - e gl
2X2& g s
HHESZAIHASE : aig els
AMIOOEIZ2E @ g %S

15) Cobalt aluminate blue spinel (ZZE
JlES2E g
MHSEEM S8E 22 @ Y s
SE2 MY ¢S
FZHE - e gls
=sX2& g SS
HHESEZAIUASE @ DYE 2 1 =
ADCHHISE @ olile elS

Ct. fAgSotd 2ol 28 A HM4F M2

1) Sy
g g

2) Ol&t3 ElEtEs
g etg

3) E2a
M4z MRS (HI+24)

Ol AH

|. pigment black 028)

=
=T

oldiolE 34 33

AN

=



4) Methyl methacrylate, ethyl acrylate, 2-hydroxyethyl methacrylate copolymer
e els

5) T2 Zd 22012 2LMHE EHZ OtNE.
H4Z HeAR=F(Hl+=84)

6) Xrd
H4Z HeAR=F(Hl+=84)

7) 2-RSEAME

M4s H24

—~

10
m
n
0
0x

8) #a= ZA UZE M (AR)
9) 1,2-#IACIOIIIS AL, 1,2-TH0IHE olAH
M4z HBARZF(H+=84)

10) OIOIAEE
H4F M3HSF(HI=2

0x

)

1) g&= 2 UZE S0 (4R)
e els

12) Copper chromite black spinel (C.I. pigment black 028)
g A8

13) ogwA
M4s MIAsF(H=384)

15) Cobalt aluminate blue spinel (ZZE ZLZ0|UIO0E HM HAXN
g s
ch. HolSZelgo o8t 7H =
O, JIEF =W & 2A=0l 28 7A

SR & NLAXSH RE¥S =+ A

1) gHg
:‘LH( A4RY ]I 2EsF2LlY)
e 8lg
=AM
DI=222/ZZ(0SHA &) @ e 8l
DI=22/82(CERCLA #E) g 8ls
D=2t/ 82 (EPCRA 302 &) @ dHE 8l
=~ Cl

b
DI=22l &2 (EPCRA 304
DI=22/ &2 (EPCRA 313

o

3 g 83
D=222BE2(Z2HZ2g8A2E) « g s
DI=22RBE(ASESEASE) « i elS
D=22eBE(2ERSAdZNEE) « W el
EU ERZE(HEERZN) @ g eis

EU ERZ2(ABEFR) « g eis

EU ERZ2(HHEFR) @ g S

2) Ol&ts ElEts
FU(ERYE ]I 2EsE2alY)

sHetelis h

=2AH
D222 HB(0SHA #E) @ Y gls
DI=222/B2(CERCLA 7E) - Y gis
DI=222/H 2 (EPCRA 302 #A) @ Y gig

DI222I Z 2 (EPCRA 304 ) @ Y oS

DI222IF 2 (EPCRA 313 &) @ Y oS
DI2AIFE (LEHS2UYHASE) @ HY 22
DI2AIFE(ASESHASE) @ HY 22

|Z2AH L (2ERIZAFNER) : HY 22
EU S22 (HFERA) © HY A2
EU ERX2(AE23R) @ Y S
EU ERXF2(0237) @ Y S

3) =20
(TR ]I QESE2RY)
Heels
27 -

DI222/HE(0SHA &) : Y 2US
01=22| 82 (CERCLA 7#&) : 453.599 kg 1000 Ib
DI222I M2 (EPCRA 302 &) @ Y gis
DI222I M2 (EPCRA 304 &) @ diY gig
0| =222| X2 (EPCRA 313 #E) : L=

D222 B(RHELEASE) @ HY o2
DI2MURFE(AESSHASE) @ HY 22
DI2AURFE(2ERISATANEE) © Y s
EU ERFL(HFERAD) @ HY AS
EU ERX2(827) @ Y 2s
EU ERFL(AM2T) @ HY 22



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

IUH(TFRE RI 2Es2alY)

Hees

22ARH
D= S(0SHA PE) @ WY %S
01222 M (CERCLA 7E) @ oY 8is
012202/ % 2 (EPCRA 302 R ) : oY 28
01220213 2 (EPCRA 304 1) : oY 28
DI=22I % 2 (EPCRA 313 ) : oY 28
DI=VRIZSB(ZEHSLEAST) @ HY 818
NI=VRIZB(ASSSEAST) @ Y 818
DIZZREE (SESARNER) © oY oS
B SRS (HFERZD) © H2 §S
U 2RE2(AE27) : Y %S
U 2RE2(AFST) : Y %S

5) TREM 224012 2EHE HHZ OKEH

2N (BRY || 2gsEY)
Hees

22ARH
D=2 (0SHA RE) © WP &S
D122 Y S (CERCLA 7T) @ Y 8IS
DI= 22T 2 (EPCRA 302 7E) © BT 8iS
RIS W ats

(
(
( e
(EPCRA 304 &
DI=22/8 2 (EPCRA 313 =3
( °

(
(

3 =
022 YL(ZEHSLEAST) : HY 268
I2YR(ASSSHASE) : HY 268
DI222WRB(REASABASE) © HY AS
Bl ERE2(SYERZD) © HY 48
Bl EREE(FE2T) : Y o8
Bl EREE(SE2T) : Y o8

6) Xrdl

IW(EHFY R 2HSEBRY)
deets

=2AAH
0222 F2(0SHA #E) @ Y oS

Dl=2t2|Z 2 (CERCLA 7#8) : 45.3599 kg 100 Ib

(
(
DI=22/H 2 (EPCRA 302 #A) @ Y gig
DI222I1F 2 (EPCRA 304 ) : Y oS
02221 Z 2 (EPCRA 313 #E) : g =
DI2AIFE(FH22LEASE) @ HY 28
D222 (ASESHASE) : HY 28
DI2ACIFE(2ECISATVANER) @ Y U8
U ERIB(HEEFZN) @ g els
EU ERX2(AE2R) @ Y e
EU ERXL2(E237) @ Y 28
7) 2-SSANUES
2N (FY R QA= 2A2Y)
6Hl:|»0—|%
=27 Al
D222/ ZB(0SHA #E) @ Y oS
D222 H 2 (CERCLA #H) @ g es
DI=22/Z 2 (EPCRA 302 #A) @ Y gis
DI222IZ 2 (EPCRA 304 &) @ diY oS
DI=222/H 2 (EPCRA 313 7A) & Y gis
DI2AIFE (LEHS2UEASE) @ HY 22
D222 (ASESEAST) @ Y 248
DI2AIFE(2ERISATPANER) @ Y s
EU S22 (HFERA) © WY A2
EU ERX2(AE23R) @ Y es
EU ERXF2(0E237) @ Y 1S
8) &arxs HA UIZE S0 (A4%)
ZU(ERY QI 2asEY)
sHetelis
EEIE]
D222/ HZ(0SHA #E) : Y 2Us
DI222I M2 (CERCLA #H) @ Y 28
DI222| H 2 (EPCRA 302 &) @ Y gis
DI222I M2 (EPCRA 304 &) @ Y gls
DI222| M2 (EPCRA 313 &) @ Y gis
DI2AFE (FH22U4HASE) @ HY 22
DI2AURFE(ASSSHASE) @ HY 22
DI22RBE(RERISAFNEE) © HY gis
EU S22 (HFERAD) @ HY AS
EU ERX2(AE27) @ Y S
EU ERFL2(gd27) @ Y s
9) 1,2-HIFCIOIIIS A A, 1,2-TH0IHE OlAH
(TR ]I QIESE22Y)

o
I
£
alo



2ARH
DIRAZL(0SHA 7E) : AN oS

Ol=2 22l 32 (CERCLA 7&) @ 2267.995 kg 5000 Ib
Ol=222l 82 (EPCRA 302 #&) @ oY el
Ol=222l 82 (EPCRA 304 #E) @ dle el
Dl=22/Z 2 (EPCRA 313 =#&) @ aiga

D=2 (ZH=GEASE) @ g S
D222 E(ASESEHASE) @ diY AS

D=22eYE(2ECSATZNER e s

EU 2REE(HEERZY) @ dig aAS

EU 2REE2(AE27) @ g S

EU ERFE(AEEF) @ W &8

10) OlOIAEE
2UH(FRYE R sz 2AY)
HEAS
=27H

D=222/82(0SHA &) @ die S

Dl=22| 82 (CERCLA 7#&) : 2267.995 kg 5000 Ib

D=2t/ 82 (EPCRA 302 &) @ dHE 8l

DI=22/8 2 (EPCRA 304 =#d) : g 8lg

DI=22/8 2 (EPCRA 313 #d) : g 8lg

D=22ZE(ZHEEEASE) @ Y A3
D222 (ASESSEASE) « e 8lS

D=22eBE(2ERSAENSE) g 8l

Bl ERZL(HEERZY) « g 8ls

EU ERE2(REEF) @ Y A3

EU EREL(LH2F) « e 8ls

1) &= 2 UZE 20 (4R)
[U(EFRE ]I 2Ee2elY)
HE|lsS
=AM
DIZBRAFDOSHA ) : WY o°US

=]
 J
i)
o
5 0
T
(@)
m
pue)
(@)
—
g
il
o
%
s}
)
00

(
(

2 ( #&) g A
0|=222| M2 (EPCRA 304 &) : Y eis
0|=222| M2 (EPCRA 313 #&) : Y Sis
=232 (2HEZLEASE) @ g 23
D=2 B(ASEEEHASE) @ Y 23
D=2 (2ERSATBMSE) « g 2S
U ERIB(HEEFRZY) @ g els
EU EREFE(RE2F) @ dig g3
EU ESFE(HE2F) @ dlg g3

12) Copper chromite black spinel (C.|. pigment black 028)
ZUU(MFE |I| LESE2A2IY)
eSS
227H :

DI=222/ZZ(0SHA &) : die el
DI=222/82(CERCLA 7E) g els
Ol=22/ 82 (EPCRA 302 =&
0l=2t2l 8 2 (EPCRA 304 &
0l=2t2l 82 (EPCRA 313 &
|$DFE|K1§(EH|ECI- Ot%
2

HA2E) 1 5 =
DIZ22RBE(ASESHASE) : HY S
DI2AIFE(2EISATJANER) @ Y U8
EU S22 (HFESRA) « WY A2
EU ERX2(AE23R) @ Y s
EU ERX2(0E237) @ Y 1S

13) I A
(TR ]I QESE2EY)
Hetelis
27 -
D222/ M2 (0SHA #E) @ Y gis

Ol=22l 32 (CERCLA &) @ 453.599 kg 1000 Ib
0l=2el 8 2 (EPCRA 302 Coie 8lg

n3)
OI=222/3 2 (EPCRA 304 E) @ oY 8lg
Ol=22l 32 (EPCRA 313 &) @ diEE
D222 (ZHELEASE) @ g AS
D222/ E(ASESEASE) @ dig eAS
D22eYE(2ECSAZNSE) @ g el
EU ERZ2(2EERZY) @ dig S
EU ERZ2(AE2F) @ g s
EU 2RTZ(AHIF) @ oY AS
14) 4-GtOIESAI-4-HE-2-H &2

2UH(RFRYE R 2gsE2A2Y)
WSS

=27l

DI=222/Z2(0SHA #E) @ e el
OI=2 2232 (CERCLA 7E) @ Y S



O3 22|82 (EPCRA 302 & g ets
Ol=2te| 2 (EPCRA 304 & ofd 8ls
DI=222/Z 2 (EPCRA 313 &) @ Y el
D=2 (ZH=gEASE) @ Y AS
D=222YE(ASESEHASE) @ Y S
D=22eYE(2ECSATMEE) @ g el
EU 2REE(H#EERZY) @ dig oS

EU ERFE(EEF) : e 88

EU ERFE(AHEEBH) @ W 88

15) Cobalt aluminate blue spinel (ZZE ZLZ0IHIOIE HM HAA
IIY(FEA 2| QESEBY) -

TS o=22

HEe|lsS

=AM
0222/ H2(0SHA #&) : o el
DI=222l8 2 (CERCLA &) @ g el
DI=22/Z 2 (EPCRA 302 =&) @ g el
DI=22/Z 2 (EPCRA 304 #&) @ g el
DI=222/Z 2 (EPCRA 313 &) @ g el
DIR2CIZE(ZHEGEASE) @ g &8
DRI E(ASESEASE) : g 88
D=2eBE(2ECSAENSE) g 8l
EU ERZE(HEERZY) « g &S
EU EREL(ABE2F) « e 8ls
EU EREL(LH2F) @ e 8ls

16. JIEL S DAE

ot g9 &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.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/I1CSC)
- ASESHBACIANAE, AYUBTHAE (http://hazmat .nema.go.kr)
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