| — ]
NOROO =& tNH 2 HAL=Z (MSDS)
(0] Xtge MPOrEBAY HHUE FHO| 2/H L& A0Y)
1. StstRMS0 AN &8 EE
Jb. MIEZY : CERAMIC TOP W-941
Lh. 32 A0 & AI=aol Hist
O HANEE @ Zt2dH THO MEE &E
O AIZ24ol Hsh @ A0 S&2 AIE Hst
Ct. MZEAH/ZBSH/ 2SR 32
O AY @ (F)2DYDE
O Fa @ BASE ZEA Y7 ZE23982 54
O FBM3 ¥ 239t  054-278-0277 J|1=48 XHH
2. 7ol AEH
b Rl /IEL 25
OISt =& 3
SH=4 58 2R24(301)
SHE4 58 RR4(EN)
Ast & &8/E ASH2E RE2
S HEN¥Y)| =422 (18lLE) 223
ST HEN¥FY)| s4sZ(88LE) 222
os eld 221
Ie 2AL/AN=L22 222
Selzold =21
EZ Folld
Lt. XX 21 Z&st 310 HX &5
O Jg=2Xt
O ¢z @ 2
O sl 918 27
H226 elstd Al & =J|
H332 £E25tH RMHE
H319 =0l &St =2 222
H335tH336 SEJIH N3E L2Z == US. E3 L= HIIESE 22Z = US
H373 &JI2t C= et2LE T MM = 2tE, 84, LI, 80|, 89, SZ:AFHU 48 222 =
(118 =X (MSDS)).
H317 2di2014 IR g8 222 = AS
H315 OIS0 =28 222
H304 &AM JIE2 S XNFERY = UAS
HA20 CHO| AESR2 Q=52 Ut =329 242 L 30 RHE
O ogxEx 2
- o
pP210 & - AT - 3tY - NI RH LGN - 249
p223 20t EFoHK LA StAIRL
P240 EJ1 - =EEEHIE EXl - ZAIIIAL.
P41 B YXg M| - &) - =Y - ZHIE AMEGHAIL
p242 ALt3AJF YMBIK = TFE AMSOHAIL.
p243 HMI| LX =XE FOIAIL.
P280 ES&EY - B59 - BotH - tHESPE FHESHAIR
P26l & - 8 - JtA - DIAE - 3D - AXY 012 EYE HIGHAIR
P271 22 L= 2J10t & T= RUME FHSSHAIR.
P264 F= U= =2 EM3I A2A2.
P260 =& - & - JtA - DIAE - BD| - AZY0IE SLGHA OtAIRL.
p272 A BtoZ QAEE =S YHEGHA OHAIL.
- e
P303+P361+P353 IR (L= H2Idte)ol 229H QYEE DE 2A=2 %HU MIHSIAIL. TI8E 22
MNAGHAI2.
P370+P378 St Al 22 NJ| Ao HESH ASIHE AMBoHAIL(58 &X)
P304+P340 SLGHH AlMEE D10t = R22Z FI11D SEGHI| 22 MAZ HEE FHOtAIR
P312 EHES L)IH Q2|2 (2AH S RES BOAL,
P305+P351+P338 =0l 22H E F2t ST = XA N2AIL. IISotH ZEHEHUXE HMAHSIAIZ. A
2.
P337+P313 =0l CHE Xt=01 XISKEH QstAQl XX - FOYE LA,
P314 EHES L)Y 2&tAQl XX - RUE FTHAIL
P302+P352 20l 22H CH&2 S HIFZ AAIL.
P333+P313 IR NH=4 = SPH0l LIEHUE I8t Xol X - FO|8 YWOAIL.
pP321 2RE MXIE GHAIR2.
P3621P364 R E =2 S LAl A8 & MNIEHGIAIR.
P332+P313 IS Xt=0] MI|H QJstHol XA - o5 YOAIL.
P301+P310 AIZICIH ZAl 2AZ I 2 (A ES 2O



P331 &E35tH GHXI

- H&
P403+P235 EHJ1JF & TlE R0l B25t0 M222 KRAXAGHAIL
P403+P233 EJl= 10 & &= R0l &6l LHSHH MESHAIL.
P405 B3 EXIIL Y= MEBHAU MESHAIL.
- HJI
P501 23 SHA(HIISA2IE)0 TAIE W0 O USRS - 212 HIISHAIL.
P502 MIZXH/ZB2XIF HSst HME - THES0 st I2E FXoHAIL.
Ch. Koll. I8d EFII=0 LK 2= JIE Rl 9IEd
NFPAX| ==
s ! o s e
0l &H3H ElEHS 1 0 0
Ay = gs iz g8 Tz g3
o2 E 1 0 0
S1(HHIY) = gs iz g8 Tz g3
At el 2 3 0
n-= & OLMIEIOIE 2 3 0
T2oe 221012 ZL0E OHZ OtME) 1 2 0
Ofl el ® 2 3 0
HIAH= A COIZ22IAIY OlHIZE 2 2 0
Ol &tSH 74 1 0 0
Copper chromite black spinel (C.l. pigment black 028) 1 0 0
=05 2205 1 0 0
P-SSAI0ES 3 2 0
3. PEHE9 EHE L SRS
SistESad 224 CASH S g2 (%)
0l &t3t ElEHS Titanium dioxide 13463-67-7 18~28
pesRes sl R=1l - - 21~31
L2 E Frits, chemicals 65997-18-4 18~28
S1(FHlY) - - 9~19
Al Xy lene 1330-20-7 3~13
-7 OLMIEIOIE n-Buty! acetate 123-86-4 1~10
T2 2202 2-HE 2 0OtA
= A ol G ofe Al Propylene glycol methyl ether acetate 108-65-6 1~10
Ofl & Bl A Ethy |benzene 100-41-4 1~10
HAHE A TCHOI22lAIEY olH 2 2,2-Bis(4'-glycidyloxypheny|)propane 1675-54-3 1~10
Ol &FSE 74 Silicon dioxide 7631-86-9 1~10
Copper chromite black spinel (C.1I. Copper chromite black spinel (C.1I. o1 _
pigment black 028) pigment black 028) 68186-91-4 1~10
=403 22015 Aluminium hydroxide 21645-51-2 1~10
P-S S AU ES 2-Butoxyethanol 111-76-2 0.1~4
4. 82X 2E
Jb. =0 SHUASH
=, S 2, =2 =4S JIE & SHAl SA B0 Jtd 8229 HXE &2 N 58 =2 ¥2 22 N
REt s2= 22 152 0|4 #PARL
Lt D20 ¥ O :
155 0l& CH o HIS2 22 AOUUAIR. SA QAL JES oA U2, S5S JIE & ZHA F20H =
ZE220 CHet MES LOAQ. Q9E IEE MHSID £ BE HISY 22 25| WOA.
Ch. EL%S ™
QAE IS AMYS MASHLD AL2IAIIIAIL. SE0| 2SE Al M4LAE BSotAIL. Jg@aro] e 3l otAIL
e SEARIIINIE MEGIH UBSSES AAl StAI2. 222 S2otAHL SFUS Al ELSEYS AAIGHA OHAIL
ZA M2 HSE YEs N SEGA AS Al UBSES AANGIAR. “ER]C22RH IIctAlD %2 3210t /U= 2
o2 0lSotAL.
ct, YAS W
dF s 229 2| MAEZ S8 £J| NHse FEOIL 259 M SHS0l U8 DHES oHotE. S& et HEs o
SN XX|E MRO92RH 22 2 EE AIIANR. A0l gl 2 REE AJIK 21, FE Ale Helg Y40l
fl2 =0l H S22 gXg 2. otk o2 s MAA0H, 229 HMXE g AH.
Ot. JIEF 2AARSl =9 AtE :
2AX WSHE el HEE N XXE FHE A.
5. B¢ SHAHAI O
b, MEsHY SXHESHASHA
O HES ASH -
AR A 2L AT, AN ASPSEH, LBrXOl I
O 2X8HE AN
22 AstMlzE HEGHA RE.
O e 3 Al
NAES ESPE S AN et A8 E N, 83 SS9 =Y 2 Z< 800M 0l4 O/HE A, HtgtE2 SKD LS
AO| AF} 2
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10 mg/m'
© TWA 10 mg/m3

©TWA -

1) 0l&3 ElEtE
O 2Un3E
O ACGIHAE
O =UnE :

2) dAHY

0l0
&8

HNI=3
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O ACGIHAE

1.5 g/g J2OtEIL (ZHZ)

STEL, 150 ppm (651 mg/m3)

150 ppm
= Methylhippuric acids :
© 200 ppm

150 ppm, STEL
© TWA 50 ppm , STEL 150 ppm

100 ppm, STEL :
© TWA 100 ppm (434 mg/m3),

SN
©OTWA
©TWA

O =2UnRE
O ACGIH++&
O ACGIH#&E
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O d2std 2JI& 1 A8 o

A4
oo

8) oA
O 2UW#& : TWA : 100 ppm, STEL : 125 ppm
O ACGIH7& : TWA, 20 ppm (87 mg/m3)
O ME2s8® CE2J|F : AB = (Mandelic acid 2 Phenylglyoxylic acids® &) : 0.15 g/g3AdIOLEIL (ZEF)

9) HIAHS= A CoIZ22AIE dHZ
O =UnE : Iz 838
O ACGIHAE @ X2 813

O MEstd LE5I|I&E : Ng oS

10) Olatst 74
O Z2UHAFA : TWA : 10 mg/m
O ACGGIHAE : Xz 88

O MEstX™ LEJIZ= : 2 9=

11) Copper chromite black spinel (C.l. pigment black 028)
O Z2UWAA : TWA : 0.5 mg/m’
O ACGGIHAE : Xz 88

O M2std L&5I|IFE : Ns oS

12) $=8t3 220|1s
O 2UHAE WA : 2 mg/m
O ACGIHAE @ X2 S8

O d3std L&8J|I&E 1 Ng 88

13) 2-FSAUES=S
O 2WHRE + TWA : 20 ppm
O ACGIH7#& : TWA, 20 ppm (97 mg/m3)
O M2sd L&EI|E © A8 = Butoxyacetic acid (BAA)(with hydrolysis) : 200 mg/g3IOtEIL! (RS F)

A5t BI19 YHMs ZAAIIANR
HtetE2 SX0 JAEE ot MAUE mE A,
Nz els
ez els
Ct. JHel B33

O 887 B85
SN (20| SHAMGIAL 222 040 tdDd=E HYles RIISHE SEE B57? = 1 0l 8452
e SES ESFE NBSES & 2 SE8 £+ stxdtgerdato 2ds g A

Oz 85 :
OIAE S0l 28 Aot Oiat=s 2R 22Xt BHAS 8 & HYGIEE & 4. ZLE 2 EA0 2H0IHILH]
F(AER) HIX E= NOEHIE EXGHAL. RINENE SEE 257 = 1 04 452 N 5582 E57E
NEES & A

O & &8s
Netet Lststy A2 HEOIAL. XNSEH/AIE & Al T2 0O daZ22 DR2/PVCHIS 250 Bs&2dS
Zgole=s g A

O A 25 ¢
et Lststy 2598 HESIANL. RE0ILI EXE S oIt e R 2 EXE N2/PVCHS BESAXI0E =
E X6, A SEEL MY 25 =58 HE0EE & A

O sed/0e&(C A=zelg
A ED| BEED BEA HA(T) : 117T~235T

. 8¢ £x @ 288

. StE (DM, JIM)(C) @ REAS

ot Qs E= =g HA &5H/otE ¢ 1.4% / 0.7%
Et. B2« U283

ot. o : 18%0I5t

of. BIILE  BIE0 3

Ao HIE 1 1.0~1.5

H. N-SE2/2 2+ @ H=28US

. & : 90~130sec (F#4)
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H2A Qe MY
Ol &3t ElEts
O =24 =4

- &5 @ LD50 >5000 mg/kg Mouse (OECD TG 420) (OECD SIDS)
o Xz 2As8
o

=2 s

- &9 : LC50 >3.43 mg/ £ Rat (OECD TG 403)

O IR BAd = M34 : ENNE 0|28 MRFAL/NILANEZ D, N=6S LIEHX
404) (OECD SIDS)

O 48t = &4 = I=4 : ENE 0SS S=4/NIEANEZ D, U368 LIEHUX
(OECD TG 405, GLP) (OECD SIDS)

§§j| _l}EH/d B }E O-{Q

2 el - JILIIOE 028 IRUULAEZ 0 Tfnelds Ld2I|X &S, (0ECD TG 403) (0ECD SIDS)

HlUII oY 0!

2
ol
Ofo

gk XI===0, (OECD TG

0o
Y
o

POPRI K| A= 1-2,

o)

OO0
T B

DELSRIIA 1 2
IARC : Group 2B
OSHA @ It& el8
ACGIH : A4
NTP @ X2
EU CLP : XtZ 23

O MAME HOIRE @ A2 U DIMES 0128

476), SAHOIAAIE (0ECD TG 473)2Z2 10 UHAIZE K22 2

SI1DS)

O MAISH @ HEES 0|8s MAUNID=SHASEZN, dASA, SRHAB S 0l 22X 2£S. NOAEL= 1000 mg/kg

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

O SEFEHFISH(18 &) : HEES 0/18c SHZASLHANEZ D, MY SN Hatet SAA SIS He0| 2=

S Xl 2&4&S (0ECD TG 425) (OECD SIDS)

fgi{X*XUIE’\*(“’E LE) : HES 08T ZRUSSHAE 2L, AL EUE &0l 2 X ZS. NOAEL=
)

U §Q
0 0o

A& (0ECD TG
4 (0ECD

e - Xz 8lS
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EUCLP : tZ S8
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Tor JimJim 0z

e o 0 2>
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0x |m
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: LD50 > 2000 mg/kg Rat (GLP, ECHA)

© LD50 > 2000 mg/kg Rat (GLP, ECHA)

: LC50 2.2 mg/L/4hr female rat (ECHA)

d T= U240 E)l BIXN=4 (GLP, ECHA)
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02 4T ok o

= &4 E= U340 B =0 8 M2 L2 (GLP, ECHA)
| Held - AE 8ls

A OIUI AEHAM S48 (GLP, ECHA)
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IARC : 2 8i8
OSHA : tZ 8i8
ACGIH @ Xt= Si8
NTP @ XtE S
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golgd @ T2 8sS

>
z
Hl
g
o

o Jm Jm 0z 0z

re 0z 0x Jx J
0 FH B
1
01
~
n
0x
E -
it
I
By
pal
Hu
Q
ol

)
Ow OOOOO

w_
0x 02
SR

1
>
U

I
x =

|
T o oY
-
il
€0 €0 €0
0lo 0lo oo

> e !
ol
A1 O 2 4o 0 O
-
]

O000O0
T = job 0

0

%

[N E=Y

0 12 g

rre
[pa]

0 H

H
0
1
By

IARC : X2
OSHA @ Xt=
ACGIH : Xt& 818
NTP @ K2 8l8

EU CLP @ Xt2 S

O MANE #OI24 : IR 88
O WASH : TR 88
O SEENZIISH (18 =&) : KB 8i8
O SHENZIISH(UZ &5) : U2 &S
CE-UELERPERETE

5) XLw
O 24 =4

- &7 : LD50=3523 mg/kg Rat (EU Method B1) (ECHA)
- I : D50 =1,700mg/kg Rabbit (NIER)
£ : Vapor LC50 = 10 ~ 20 mg/L/4hr (NIER)
O I8 BAY = X34 : E)NE 0|8 TIRX=24 AIEEU Method B.4 21 1XF TR X=2X322 S2F A=24

O Ast & &4 T&= N34 0 SIIEI|ESTEL 100ppm2 mixed xylenell ==& AN & L SEI| N=HE UEIY

O &8J ey + [tz A3
O OT oY : 0tRA SLASTITHAIE 0ECD TG 429 Hlt2lHd (ECHA)
O g4

AMAOKMEAY - X E AS

NELSREIAN [z SAS

|ARC : Group 3

OSHA : Xt& a8

ACGIH : A4

NTP @ XtE Q8

EU CLP : XtZ 23
O MAMI HOIRA @ A2 2HI2I0LE 0188 SHSHBOIAIZ0ECD TG471 210 84, MIUL OtRA SHMEE 0l
25 ASHAIE0EF 474, GLPZ2 U S822 LEIY (ECHA)
O MASH @ 3E 240 MASAHEB=S =&, EPA OPPTS870.3800AI & Z 10t AIEE %10 =S500ppmDEAl AHAL & 2heknt
CHE SHES2 HECX US. NOAECMH A /LY /2D SH>500 ppm HES 0|86 £ SUSHAIE0ECD T6414Z 0 Al A
Tt MBS 2AZ2 BMCLI0Z E=5761 mg/m', DX HMS2AZ2 BMCLI0Z X S 4&=2675mg/ ™ (ECHA)
O SEENAISH(13 &F) : AIZUA S50 2LE, A4ES20AM SXs 24, A&, O &S0/ 20& . ALl
H 100ppmd42 mg/m Ol =EAl = L AIIZ0 48t K= L A2 SFAFA P& (HSDB, IPCS, ECHA)
O SFHAEFIISH(BE =8) : SFAUZAUN L& (NIER), HES 0188 103F L LA AIEEU Method B.32 Z 1t mixed
xyleneE 2 QIst MASH L= LM st Y2 LEILIX 2SS, HES 0188 902 P2 S AIZ0ECD TG408 2
I mixed xylenell ZtEE HE2 HMEE MSLL, AUH2ARAHZE & AE SIGtR2L, ZHRYe|Fe2 2 X o
S .NOAEL=150 mg/kg bw/day (ECHA)
O E0RdM @ &sta, SEHE 0.603 mPa s 25C (KOSHA)

6) n-5 € OLMHIOIE
O 24 =4

=2 3o

- &3 : LD50 12789 mg/kg Rat (calculated, 12.2 mf/kg, based on specific gravity of 0.882) (ECHA)
- A0l : LDb50 > 14112 mg/kg Rabbit (calculated, 16 mé/kg, based on specific gravity of 0.882) (ECHA)
- £¢ : Vapour LC50 > 4.9 mg/ ¢ 4 hr Rat (OECD Guideline 403, ECHA)
O I8 2A4 T= U324 E)E UHACE IERAL/N=24 AIE 20, U242 LIEIWX &S (ECHA)
O dst & &4 = U324 ENE HALZ Ast=4/I24 AIE Z20, =0 X222 Lo3|X LS X4:0.33/4,
EXM K =:0.56/2, Z2LXI+=1/3, ZUEEX4:0.33/4 0ECO TG 405, GLP
O 387 Hely : [tz AS
O 02 H214 @ JIUIIOE 0l=8t Buehler AIE Z1 HI0tBIA O0ECD TG 406
O g4y
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MHOIMEAH - [E YUS
NELSRIAN @+ XtZ 8l
IARC : Xt& U8
OSHA @ Xt= 8l

ACGIH : Xt& g8

NTP @ & A8

EUCLP : XIZ S
O MAHE BHOIFL @ AIEZ W 0422 0/ ZHH2IO=AHSHBO0| AIE 23, HAIZEA |20 2Hel0l 84
OECD Guideline 471 Ml W EX75 NEF 0|A8 A& Z0, 84 0ECD Guideline 474
O MASH @ HESE HACZ 2MU M4 =4 AE 23, 1500ppm~2000ppmUIA M=, MESSIOHE, HOoI8HS 24

NOAELsystemic toxicity, adult rats=750 ppm nominal OECD TG 416, GLP HEE ACZ HIOF €Y =4 AIEZ

28 A ZA, M 30 24 2 s3I0 2FEHYU 2 SH4B0=E SHSH0 2 A2z BHHE
AELmaternal toxicity=2.5 mg/L air nominal, NOAELteratogenicity=10 mg/L air nominal GLP, OECD TG 414
SHENMIISH(13 &8) : MEUHA SFAE Foll, HaS, SEJ1H A=22 Lo, EXNF)| - SF0E, 55D

AL (NITE, 2009)

4o ot

O B ot vt

LE) : <RAZ2Z CAS No. 71-36-3> HES &2 HXF N H=S0HLRSH AIE 21,
v

| 2SAX, 25 Mot S2 SFTAIZH 0lA0 AHIAS 1AI2E OIUZ ISELIS

gstoz 22 1 2 St a2 HEIX &S NOAEL=level 1125 mg/kg bw/day nominal EPA OTS 798.2650, GLP HEE O
ACZ2 90Y EUSH AIE 20, 2 2 I =2 sZ0AM 25 =T Mote 24, ¢ SA0 2EE, IS € oy
FE 24, HZo A48 S5I| A= A0l ZEE NOAEC=500ppm GLP, EPA OTS 798.2450
O EoRdid @ Iz A8
oT2og 22012 2LEHE NHZ OLMEA
O =24 =4

- &5 @ LD50 = 8532 mg/kg Rat (IUCLID)

- 21 : LD50 > 5000 mg/kg Rabbit (IUCLID)

- &2 : Steam LC50 = 28.8 mg/L/4 hr Rat (KOSHA)
O I8 2AH = U324 8l U234 elS (0ECD SIDS)
O &gt & &4 T&= N34 @ sl %48k k=4 (0ECD SI0S)
O 887 oy @ X2 gs
O Ols 24 : JlLlOld/maximization test (GLP): W2!4 @lS (OECD SIDS; I1UCLID)
O ety

AHOIMEBHY X2 Y6S

D2LS20AM 0 X2 g8

IARC : Xt& &l8

OSHA : Xtz els

ACGIH @ Xtz 218

NTP @ XI2 88

EU CLP : Xt& &S

O MAMIE HOIRFA : In vitro - Salmonella typhimurium/TA98, TA100, TA1535, TA1537 (SHSHHOIAIE, GLP): CHAMEZ
HH 222 A280] Negative(24), CHL Cells/SMIOIAMAIE (GLP): CHAIZENH KR A24210] Negative(S4), HE
2EAIE/UDSAIE (GLP): CHAFZEMEH HIZETHAI Negative(S4) (OECD SIDS: IUCLID)

O MA=H @ HE/AF (0, 100, 300, 1000 mg/kg/day for 44D (M) and 41-45D(F)) (GLP): MAlRH0f CHEt SH HEH0|
S HE/EL (500, 2000, 4000 ppm for 210) (GLP): D&M L= CI2 LMEH AS0| 24S. (0ECD SIDS)

O SEENFISH(13 &&) : HE(=AH, &34)/FF (500, 1000, 2000, 4000, 6300, 100000 mg/kg): lethargy(J12H),
piloerection(22), watery eyes(&8t =), anorexia(Al= 2t&|), shallow breathing(2&E) & salivation(SHZ)0| 2
Z& . (0ECD SIDS)
O SHEHEHMIISH(EI2 &) : HE/ZF (0, 100, 300, 1000 mg/kg/day for 44D(M) and 41-55D(F)) (GLP): SA&HE&0|
SHECX %S, WE(SAH, 2)/EL (300, 1000, 3000 ppm for 2W) (GLP): Sk2tol =2+ ALl £AH0] 20I104, T2 A2
ZHEC X 2S. (0ECD SIDS)
O &olwrolld : Utz el2
Ol & i =
O 24 =4
- &3 : LD50 = 3500 mg/kg Rat (ECHA, HSDB)
- Z1 : LD50 = 15400 mg/kg Rabbit (ECHA, ChemlDPlus)
- £¢2 : Vapor LC50 17.8 mg/L 4 hr Rat (conversion value of 4000 ppm) (ECHA, HSDB)
O IR BAM = 24 E)E 0|28 TR U224 AIE 2 SESZ9 I=4 (ECHA)
O Ash &= &4 F= U324 ENNA o =4 AIE Z0 Z20 Z0Is =24, Zuza2 dUS (ECHA)
O 887 o4 : N2 84S
O I® noly : X2 s
O gy
ArHOIMEAHAY - XE SlS
NEBLSRIA 2

|ARC : Group 2B

OSHA @ Xt& S22

ACGIH : A3

NTP @ Xt& A8

EU CLP @ Ktg S8
O MAHMIE B0|24S : 0IA lymphoma L5178Y cel I 0|88t RESHAIE 213 S84, Chinese hamster Ovary;CHOAI
olgst Ml OlAAIE Z0t S4, O0ECD TG476, GLP, OECD TG 473 OIRA ZHAMIEE 0|2t AMAE 2 S4, IRF
2tHIZE 0188t Unscheduled DNA synthesis;UDSAIE Z 0t S84, 0ECD TG474, OECD TG486, GLP (ECHA)
O MASYH  SHES 0|26 2MU ELMASHAIE0ECD TG416, GLP 21t 500ppmItXl MAl L= L) 2eE Rolgs

=l

Hel
L

SHELX EE. PRUNSH0 et NEL2 MSZ 4L, 22 &It S22 216t0 NOEL=100 ppm HEE 0/1E8 S22ES
S AIZE0CD TG414, GLP Z 2t 2000ppmMtAl D& Fete 2Z X ZS. 1000 £= 2000 ppmOI Mol AIMXH HIS2 A0 2AGHA
LIEtE. 2HSEE 1000 & 2000ppmUHIM Ll HS L MSADE 2h4 . NOAELZI DI & &=2000ppm, NOAELZXI/ 2 &< &=500ppm2

2 LIEHE (ECHA)
O SHEHAISH(1E &) : AES20
O SHEHFISH(BE =) : HEE 0 Sl
DH B ¥ FALY 2AE HIK HEE IIE2 NOAEL=75 mg/kg bw/dayOECD TG408, GLP, ECHA OIRAZ 0I2F 13F ¢
BrESSAIEZ D 750ppm3.55 mg/LOIATOIAL 2t 2 ARSI SO0t LIEHQLE O 2 REHEH2AA = e 2

& SNOAEC=1000ppm4 . 74mg/LOECD TG413, ECHA HEE 0|28 52 AIBSAH0ECD TG4242 20150 A5t =

(HSDB)

& =
IESdHAIEZ0 o8 Haeeds LEsE 29 A

S =S

N X8 98 % JIE 132 2o,
2 =)
o o

10

2 10
~
%lH

pal
62
0l
=



800ppm s ¢
200-800ppm2| OHCZE=4!

O EoRoid @ Et3

B EAIZ2I 23 400ppms SOl 0A =2 SA= 80T FSHIAXI 25K ES. 8Fa=02
2 3

2024 4%, 100%= & SIte. LOAEL=200ppm (ECH

AR, UHE HIIH 220 odh S HES Lo &~ AS. STFLE 0.64 mi/s 25 T (KOSHA)

4 o s

9) HIAH= A ColIZ22AE dHZ
O =248 s4

- Z3 : LD50 11,300 mg/kg rat (HSDB)

- ZI : LD50 >23,200 mg/kg Rabbit (IARC, NITE)
- 52 =2 88
O I8 244 £&= =24 OFSHXF=2(500mg, rabbit) (KOSHA), L& X+= (HSNO CCID)
O Agt = &4 T= U324 0 M2 (2ng, 24A12H, rabbit) (NITE)
O 287 H2y : Nz s
O LT M21A : Maximazation test & Buehler test : 2k (NITE)
O g4y
MHAOIMEAY - XE QS
N2LsS20AM 0 2 g8
IARC : Group 3

OSHA @ t& S
ACGIH : X2 8lS
NTP @ K2 8l8
EU CLP @ XtE 28

MANE BOIRY : U2 %S

- &5 1 LD50 = 3160 mg/kg Rat (TOMES: HAZARDTEXT)

- Z1 : LD50 >2000 mg/kg Rabbit (IUCLID)

- £¢ : Dust LC50 >2.2 mg/ ¢ 1 hr Rat (IUCLID)
O LIf 244 T= 324 @ 2 X2 (1UCLID)
O dst & 248 E£= =4 g 88
O &8J ey + 1tz s
O Os ey @ Oe oy gls (SI0S)

O g4

MAKMEAY ¢ T E AS

N22L-SE0A 0 U2 88

IARC : Group 3

OSHA : & el8

O
O
O
O
O

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

O 34 =4

-37 Nz 8ls
- 30 Uz 8ls
- 8% XUz 88
O IR fAL £= U224 Nz S
O det & &4 L= U34 @ Iz s
O &87 meld - Iz 8s
O L= nod @ Iz 8is
O ¢4
AMHOINMEHY - I E AS
DNBLSROAM g 4S8
IARC : XtZ 88
OSHA @ Xt= 8l

ACGIH : X2 &l
NTP @ Xt 88
EUCLP : & S

0o

O MAIME HOIRA + Ng S

O dAasd @ Uz g3

O SZFEdEII=SLH(18 w5) + 1&g 88
O SZEFIIISH (= &5) © U2 S
O soRdtd @ Mg 8is

Z3 : LD50 >2000 mg/kg Rat (female) (OECD TG 423, GLP) (ECHA)
- &30 Iz a3
=92 : Dust LC50 = 1.9 mg/L (conversion value) (LC50 = 7.6 mg/L 1 hr) Rat male (OECD TG 403) (ECHA)
O AlY = U240 2884 0/4, IH=24 S, Rabbit (0ECD TG 404) (IUCLID)
O = U324 0 U324 918, Rabbit, LUEEH(0), EMM(0), 2USE(0.2), ZUSLZE(0), 48AI12F L} =H
5l I (0ECD TG 405 ,GLP) (ECHA)
O Hoe X2 gls
o [u]

tole @ eld 1S, Guinea pig, GLP, =31, JILITIO SCHSH AIE(GMPT): S&F: 50 and 75%, gtS: 0/10

0



=20 o
AU EAHY - g BlS
DELSRIAN - & S

IARC : 2 8i8
OSHA : 2 8i8
ACGIH @ Xt= i8S
NTP @ tE S
EU CLP : Xt& 3

O MANIE HOIEA @ invitro - ZRF MES 0188 SMI 0l& AlE: 24 (lymphocytes:, CHAIZEA E) (0ECD
TG 473)

O da=d @ Tz 838

O SFEFAISH(18 =5) + 7 Mel & £ 14 2o 2& J|2 SoF 2 =9 A& Ys= A3, A8 (e
2 50 220t 2= MM LIEHE. 2tF J|2te] RY 01F0 SAE P4 A= 8l / gels & Mol 22 s
(M= / 220 / 0ECD TG 423 / GLP) &Y 2EE A& ZA2 55 22t LI otRACH. MZE SS82 14 ¢ 22 J|20l &2
< MOHA "2t =4 g0 2 LS8 =8 LEHsE XC2 JI&LULH. HEZ2 S22 8wt Xele s82 H 2Y
Ol O %2 B0 2EZACH. AIE S22 H gY¥ =2 "of2t" SOt £&8 2DE/AXIL HE HI0IH = Ft Al
2 A2 MBS ZACH. F2

O SZEFAISH (s &) @ Z(TY): HES Sof 27 =58 20, L20Is SH0l S LOAELZ 1075 mg
AlCitrate/kg bw/day(100 mg Al/kg bw/day)2l XIS (XY S, §ACtel ¥ Hctel I 20l ol Aol Late 2
JF 2ZE), Rat, OECD TG 426 and OECD TG 452, GLP E(EHDIEts): 17 2= A4 HEZ(AY HMel) SS0M 2=
St 23 B30l et &8 1S MB8, Rat (ECHA)

O solroid : Uz 88

- Z7 : LD50 1414 mg/kg Guinea pig (OECD TG 401, GLP)

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

- £¢ : Vapor LC50 >7.4 mg/ 4 7 hr Rat (ECHA)
O I8 2A4 = U234 @ ENE 0I28 HIRAN=SE AE 2 SEHA= 22 GHS JIE0AMeE HESXl 22U A=40l
Qe Aoz THst)| 528 EU Method B.4 (ECHA)
O At & & = U234 =XAN=gA" 20 2UAXN3X = 2.6, EMHE 0.56, Z2URS 1.82 U=40| Y= A2
LIEHE OECD TG405, GLP (ECHA)
O &8J ey + 1tz gz
O I8 H2HE : JLUIIOE 0l8s IRULILAIE 20 Hl0eld (0ECD TG 406, ECHA)
O g4

MAKMEAY T E AS

DELSRIA 1 2

IARC : Group 3

OSHA @ XtE 28

ACGIH : A3

NTP @ ItE &2

EU CLP : XtZ 23
O MAMIEZ HOIFAH : A2 OIMES 0128 SHSHHOIAISE0ECD T6471, LRF MIEES 0|28t MKl 0l AAIE0ECD
TG473 20 S, MU ZRF SFHEE 0128t ASHAISO0ECD TG474 210 S4 (ECHA)
O MAISH @ 2MU MASHAE(NTP) Z0, SRH 24, MAls SO 822 NOAEL(RL2=4)=720 mg/kg bw/day, AH7I
PH 2A=Z NOAEL(F1, F2)=720 mg/kg bw/day, MAISHN s 2 22X $AS, HEES 0188 LL=LAIE(0ECD
TG414) 20 =4 L I8 &0 2E X %S NOAEL(Z E)=100 mg/kg bw/day, NOAEL(=IJI& & )>200 mg/kg bw/day

(ECHA)
O SZFEHIISH(18 &) : OIRAE 0188 SEJIH N34 AE 2t RDS0 2818 ppm22 A E= 221 X=30[ O
Ll 22O = LIEtE (ECHA)

— A

O SZEHIIISH(E=E 5) : HEE 0128 0 HSZFSHAE 0ECD TG408 2t ZZ HelAAH0A 2, 22t Al
ZEOIA0l 2ELACU Rolsh HE2 2EIX AS. NOAEL £=21<69 mg/kg bw/day, NOAEL 22<82mg/kg bw/day OtRAES
0188t 902 EPt==4AIE 0ECD TG413, GLP 2t EHMSIN HEO=Z NOAEC<31ppm (ECHA)

O sglroid + U2 88

12.

r
OO0, OO0
0¥ 2 1e
B 11 = 1=
I T
U >3 U

w
—

-
000y 000w 000,

P IY 20
L1 1 ™

ol
—

Of. MElsS4
1) 0l&t3 ElEts

& : LC50 >100 mg/L 96 hr Carassius auratus, Oncorhynchus mykiss (ECHA)
222 0 EC50 >100 mg/L 48 hr Daphnia magna, OECD TG 202 (ECHA)

5 1 EC50 >50 mg/L 72 hr Pseudokirchneriella subcapitata (ECHA)
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g MU g0

0o 2 0lo
0lo
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=
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g MU g0
00 %9 0o
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>

Y2
B LTSI ]
3
U >4 U e

: LC50=3.3mg/L 96 hr (NITE)
: LC50 3.6 mg/ £ 24 hr (OECD TG202) (ECHA)
: ErC50 4.06 mg/ ¢ 73 hr (OECD TG201, GLP) (ECHA)

iU



n-S & OLMHIOIE

O OI& : LC50 18 mg/ 4 96 hr Pimephales promelas (OECD TG 203)(ECHA)
O Z2&Z 1 EC50 44 mg/ 4 48 hr Daphnia magna (ECHA)
O x5

Az a8

7) T4 22012 2LHE OHZ OtHMEd
O O{& : LC50 > 100 mg/ £ 96 hr Oryzias latipes (SIDS)
O 2Z2% : ECS0 = 373 mg/ £ 48 hr Daphnia magna (SIDS)
O X2 : EC50 1000 mg/ 4 72 hr Selenastrum capricornutum (SI1DS)
8) oA
O 01F : LC50 5.1 mg/ £ 96 hr (ECHA)
O 223 1 LCh0 1.8 mg/ ¢ ~ 2.4 mg/ ¢ 48 hr Mysidopsis bahia(EC50 48hr >5.2mg/L, EPA 1985, GLP)
O X% : EC50 3.6 mg/ £ 96 hr (EPA 1985, GLP)
9) HIAHE A ClOIZ22IAIY olHZ2
O OI& : LC50 1.5 mg/L 96hr Salmo gairdneri (ECHA)
O &% : EC50 1.7 mg/L 48hr Daphnia magna (ECHA)
O X7 : EC50 9.4 mg/L 72hr Scenedesmus capricornutum, NOEC 4.2 mg/L 72hr (ECHA)
10) Olatg A4
O OI& : LC50 5000 mg/ £ 96 hr (IUCLID)
O &% : LC50 7600 mg/ £ 48 hr (1UCLID)
O X5 : EC50 440 mg/ ¢ 72 hr (IUCLID)
11) Copper chromite black spinel (C.I. pigment black 028)
O oz : iz g
O 225 Uz 48
O =% : Uz g8

S : NOEC > 50 mg/ 4 96 hr Ictalurus punctatus (ECHA)
222 1 NOEC > 22.6 mg/ 4 96 hr (ECHA)
X2 : EC10 0.153 mg/ ¢ 72 hr (OECD TG 201, ECHA)

—_
w
-

2-FEANUES

O O{& : LC50 1474 mg/ 4 96 hr Oncorhynchus mykiss(OECD Guideline 203)
O 223 : EC50 1800 mg/ £ 48 hr Daphnia magna(OECD TG 202)
O =% : EC50 911 mg/ ¢ 72 hr Selenastrum capricornutum(OECD TG 201)
Lt &84 9 24
1) O0l&tst ElEtE
O &84 : Xz el
O 24 : Xz els
2) ¥dHY
O &84 : Xz els
O =od : Uz a2
3) ZelE
O &84 : Xz g3
O =dld : I8 98
4) S1 (¥HHIY)
O &84 : Xz g3
O =dd : Uz a2
5) Xl
O &34 : log Kow=3.16 (NITE)
O =dld : IE 88
6) n-5 € OLMHOIE
O &84 : 2.3 log Kow (25 ° C, OECD TG 117)
O 24 : U8 e
7) Z24 22012 2-0HE OEZ OLHE A
O &F4 : log Kow = 0.43 (1UCLID)
O 2od : Uz a3
8) OlguA
O &84 : log Kow 3.15 (ECHA)
O 2o @ Uz els
9) HIAHE A CIOIZ22IAEY OHZ2
O &84 : log Kow 3.84 (HSDB)
O Zod @ Uz a8

10) Ol&tst A4
&=H 1 log Kow = 0.53

Foid : A8 8lS

OO

11) Copper chromite black spinel (C.l. pigment black 028)
O &84 : Xz 838
O Zolld : Xz i3
12) 2435 22018
O &84 : -0.5304 log Kow (molbase)
O =24 : X2 9=



13) 2-BSAME=2
O &84 : 0.81 log Kow (25 ° C, pH=7, BASF standard method)

O 2did : IUE 83

Ch. MEs=H

1) 0l&3t ElEls
O =54 : Nz 8l
O d2oid : Iz s

&
OO g
0z Of 12

AL M =
2

0x
=

f
M g0
@ 0o
00

=
0x ..
sl

w
—

0z O &
AL i |m
g ox
0x

pal
>
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00y 00w 0O,
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M go

=l

AT A
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0x
£ 0/0
ol

[$,]
—

: BCOF25.9 (ECHA)
90 % 28 day (OECD TG301F, GLP)(ECHA)

0 O e
AL o 2

2 o
o

2
O0s>

0z O 41

& OLAIEIOIE

==

= kS

=
20oil4 : 83% 28 day (OECD TG 301D) (ECHA)

2ci0lZ2 2:HE OEZ Ot E &

X2 gs

= kS

: Biodegradability > 60 (%) 28 day (OECD Screening Information Data Set)

=
[E
0 @

0= 0 Hu

[

S

2 2
T

o)
-

OO0 ¢ OOg OO
0z O nm
AL M r&

0X ;

© BCF 1
: 70-80% 28 day (1SO 14593 C02, GLP)

A

o
St
0x

©
[

0= O |>
AL M &

= A COIZ22AE od=2
& : Log BCF 1.11 &+ 0.75, BCF 31 (0OASIS CATABOL QSAR estimate, ECHA )
A 0 (%) 28 day (NITE)

o
St
0x

=4 : BCF = 3.162

M2ols - U2 AUS

11) Copper chromite black spinel (C.l. pigment black 028)
O s&54 : Xz g3
O M2od @ 2 A2

12) =435 22015
O s=54d : Nz 83
O d=zdd : Uz 8is

O MEZoid : 90.4 % 28 day (0ECD TG 301G)
ct. E20lSH
1) 0l&3 ElEtE

iz g

2) dHY
iz %S

3) Z2lE
4) S1 (2
oA

5) M

6) n-2E OLMEIOE

L]

7) Z2Zd 2202 2L0HE 0HZ OtHME S
[ B=2

8) Ol
log koc= 2.41, measured (ECHA)

9) HIAHE A ToIZ22AE oHZ
iz s

10) Ol &3t A
iz s

11) Copper chromite black spinel (C.l. pigment black 028)
2 s



12) 45 22015
iz s
13) 2-"SANUES

iz s

OF. JIEt =off &
1) 0l&3t ElEts

iz s

2) dAHY
3) Zg|E
4) S1 (2HY)

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

6) n-7 < OLAIHIOIE

iz gie

7) T2ZE 22012 2L:HE HZ OtHE.

Uz els

8) O
NOEC Crustacean, 7d, reproduction = 0.96 mg/L, Algae Selenastrum capricornutum, NOEC 96h=3.4 mg/L EPA 1985, GLP
(ECHA)

9) HAH= A CO0I22IANE OHZ2

iz s

10) Ol &3t FA

Iz gie

=2 s

11) Copper chromite black spinel (C.l. pigment black 028)
12) 43
el

13) 2-®FSAMeS
Flsh Danio rerio: NOEC14d>100 mg/L OECD TG 204, Crustacean Daphnia magna: NOEC21d=100 mg/L OECD TG 211 (ECHA)

13

. HIOLAL =2 ME

Jb. HoIge -
- HolE2E ZHE0I0 225t Hols22Eol Tt s & A
LE HIOIAL F2AAE(28E 8D

- HE AE0 Met Holg R Y H2O0IL A4S NHMEHN =aHSt22 018 38 A.

ol

14. 230 28t 32

OIE, i3, MU, =AE, AtZoH HiLIAl, ZEH, M SHS L WM HH HA4F
= -

OF. sigedeX (g = didigez HI|) @ Hldg

. AASXOF 28 L= 25 =H0l 2Ed] & 220 AL 2eE SEE o i
O SHMAl BIAZEXIS E] @ F-E
O SEA BIAEXSY E] @ S-E
15. 88 AMEE
b, MEOHHEAYO 28t Al "=EIELISE", "ACHYRHEE", "HAYSISTUHLYIHAUKN", "SHAL Y
SR, "ABIELESE", "LALEE"
1) 0l&3 ElEtEs
HMESXEE @ oig 8ls
[ =2

MZSIIIE2E @ oY 88
2Cld=2 0 1% 0ld 2

=R == S =
SAALANYASE : oY oS

CESIEEE SRS E
gHSE ¢ HYE
SHUAYLRHSE : HLAS
TYAHZDN(PINHENNSE : hZaS



2) dAHY

HNESX2E @ g e6S
MZESIOI2E « olg S
el =2 @ g S
JPSISIUY=E @ oY 8l
SALBBAUUY=E : oiE 88
CEJIEEEEE  oig 8lS
SIZJIEEEEE - oY &S
LLHgSE e 8ls
SgaAdUHRH=SE : HEAS
SHAEEBDA(PSMRMEUAEE « i 8ls
3) Zg|E
HNESX2E @ ofld S
HZESIOI2E @ ofle Sis
2elHd=E ;- e 88
JPSISIUY=EE © oY 8iS
S22 ULESE - g S
CEIIEEEEE g 8lS
SIZJI=EdEE « oigels
LLYHEE I WEBS
SgAUHYRHSE  HEASE
SHANME DM PMMENSEE : dHE8ls
4) S1 (Y
HESXSE @ e e6S
HZEGIOIEE @ ole S
2elHd=E e 8l
Sgsdsdid=a ol els
SA2BUYSE - ol S
CEIIELEESE - oilg 8lS
SIZJIEEEEE - oilg 8S
LAHEE Y 88
SgacidRN=E : HEUS
SHANMEB DM (PIMREUNASE : HE 8ls
5) Xrd
HNE=SXNEE : g 8ls
HZ=SIOIEE @ oig 88
ZCIHASE - 1% 0la L
SUSISIUMESE - 1% 014 2
SA2BUHASE - 1% 01 LM
CEIEHEEEE  JAHU(2E OILH)TWA
SIZJIEEEEE - oigels
LAHEE  NWLEUS
SgaciaRiHi=E : HEUS
SHANMBOMPIMREUNAESE « HgE
6) n-=E OLAMIEIOE
HMESXEE @ g |38
MZESIOIEE @ Y 8
2e|Ha=E ¢ 1% 014 LM
SUSIASHULYSE ¢ 1% 014 LM
SAZBAULSE - Y 88
CEIELEEEE [ n-Z4 FETWA
SIBII=E8=E @ oigelsS
LAHEE  HEUS
Sgae|aRAi=E : HEAS
SHAMBOMPMRMEUAESE « HgE
7) Z2dd 22012 2L0E oHZ OtHE.
HMESXEE @ g A8
MZESIIOIEE @ Y |8
24 SE e 8lg
HUBISHUAMERE @ Y i8S
SHALLAUUYEE : HE 8ls
CEIIEZEE=E g a8
ABIELEE=E « HEUS
LAHEE  HELS
SgaeaRAi=E  HEAS
SHEAEE DA (PSR ESHASE - diegd
8) ogwa
HME=SXEE @ oie 8ls
MZGIIIE2 @ oile 8ls
2Cld=2 0 1% 0ld 2
SYEISIUY=E ¢ 1% 014 2O
SHALBBAUY=E - 1% 0la M
CEIIELEESE - 0lE HATWA
SlBIIEEI=E - HY8lS
LAHEE WS
Sgaad=H=E - HEAS
BB DA (PSMRESHAEE - dHegd

100 ppm, STEL : 150 ppm

100 ppm, STEL : 125 ppm



9) HIAHE A CHOIZ22/ AL OlEI2
Az=x2d : 82 es
HESIISE : e oS
HRAGASE : HY oS
RASASHULSE © Y o8
SAAYAWHLSE : Y %S
CEIIFLFYSE WY oS
CESIEE TR
SUNSH : HYUS
SHUAHLRHSE © HYAS
DYAHBDH(PINHBUHASE : HLUS

10) Ol&E R4
HESNSE : 2 92
HESISE : e 92
HRAASE : Y oS
RASASHUASE © 0% 014 20
SAAVATUHASE © 0% 014 2T
CEIFLYSE  MSRA(HZIH A2INZ)TWA 10 mo/m
CESIEPEEE R
gUN2H : HYLUS
SHAAHLRHSE : HYUS
TYAHSDH(PINHBUHASE : oS

11) Copper chromite black spinel (C.I. pigment black 028)
M=E=ZXNSE @ g %S
HMZESOI2E Y a3
Z2|tHA=2E ¢ 1% 014 L
NASASHUHASE @ 1% 014 M
SHALZEUASE @ 1% 0la L
CEINELEFZE  AE(SH)WA - 0.5 mg/m

Ok Jim
0%
e
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x>
el
n
=
é
I
o}
0z
Mo gQ
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12) =¢
d

1% Ol&h 2

MSHE 1% 014 20

1% 014 2

50084 S)WA : 2 mg/m

=
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13) 2-RSANUES
HMESXEE @ g s
MZESIOIEE @ oY 8
2e|Ha=E ¢ 1% 014 &M
SUSISIHULYSE ¢ 1% 014 LM
SAZBAULSE ¢ 1% 0la LM

CEINELEESE  -FSAOESTWA : 20 ppm

Lt. stsrSZ2elHol 28 #H
1) 0l&3 ElEtEs
JIESE - gdE
ARESEZAN S5EE 22 @ Y U8
2=2 g AUS
FHSME - g A
SASE g o
HHEEZTAUNSSE @ g 88
AtDOHHIE2E : dHE 8l

=
o
P
>
o
0z
THo
]

2) dHY

JIESE - g g8
SRS EEM S8 22 @ g gS
R=2 MY AS
FHSHE e AS
SASE g s
HHES AU =E : oid 88
ADTHEIZEZE @ oilE 8iS
3) Z2IE
JIESE e
CRE2EEM S8 22 1 g eSS

=S8 g o

=2
S
FHIME - g SUS



2XE2E Y g8
HHESFEAUHASE @ Y S
AtDCHEIZ2E @ Y SisS

4) S1(QAPHY)
IIEE2E oYy g8
NMREEEM S8E 22 g s
=52 g els
FZ2HE WY eS8
2XNSE Y g8
HHESFEAIUHASE @ Y SlsS
MNIHISE @ g 248

5) Xt
jlx‘:'KI ;HCI»EI
CMRSEHEAM S8E 22 g s
SSS2 : Q4@ [Xylene; 1330-20-7] & OIS 85% Ol4& &Rst &
FSHE - W s
jﬂﬂxl HC} 012
IS ZAICHASE © Xdel(o-,m,p- OILEX S&2) 1
MNIHISE : g 248

6) n-5 & OLMHIOIE
=2 oigE
NASEHEM S5E 28 g els
RSS2 MY es
FZ2He Y g8
SXS8& @ g A3
HHESEAIHASE @ Y s
AMDCHIZE : oilg 2AS

7) —Tzdd 22012 2L0HE OHZ OtHME/
jGC'XI HCI—E
MASEHEN S5E 22 g els
RS2 Mg els
F2Hst - g eds
2XS8& g o3
HHESEAIHASE @ Y s
AMDCHHIZE : oilg oS

8) oiguA
JlE2d odligE
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