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(B 1-1) I 25 ¥ E5o| Wi

=58 20174 | 20184 | 20194 | 20204 | 20214
=2 (kL) 928,262 | 887,800 | 870,636 | 840,105 | 881,839
otz (E) 143,281 | 127,968 | 124,303 | 122,007 | 135,428

X Z7FEHEE (KOSIS; Korean Statistical Information Service), E4A 2022

Srds FESHH 2017¢ 7€ 2 AS, H9A, 558 T2V AA
A, FHZolle =4 Algo 17|59k A3 ew, 7E8AER 5 58 &=
s

o TFOR T A TRAAVE B4 HFRT Yo,
7129 otE Feh2 Aol wol FRE SRR FHERE ATo|
=

o]
S7tot= & 5 715 A8EEY /MdE &/3tstar ot

HFE= 20219 SEASEEM AE Al B W S5 S0V
A5te] Fo] E9HE 3 71ES 0.06%°1A4 0.009%% 7slstal, RE =7
|2 HFT & J=E ARHEE Idistal 67F A8% 0.1% ol gt
23RO AlS e 5 A5E HRIE 858 BE ki 352 3 gt}
FA5ta e 5 FE7IE0] AR A= Q= FAlolH.

TR A, 84, g, %

b, A7 So% PAE] g Qutdow A2
Sololn e S g L B 5 WS Yol 2E, RS FHL AA
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( =g Y S458E 2MS S8 MSDS JHddot

ojge gk WA SiolA AFgSRe Sl 7000] ol flekEi 50000 &
orlehat 2000] B0 HRE A% thEFOR BT slon, ol
Ejehy, ASH, ASR0)E 5 Rt 4R Tastn

Jet =29 MSDSE AR 23 JYuANFOE BEstn AL
B JRoIt TRF PR AFHL U4 S AT YT BT, A2

A2 WA TR B7|5t= A7 2o 7ol Y=ol A %ot
AFEAREO] Attt A& 9 folAdS dAlsHA 1 & Sl

MAFA 4 (Color Index)+ SDC (Society of Dyers and Colorists, §=
FAAALAE D)) L vl=r2] AATCC (American Association of Fabric Chemists
and Colorists, A-F2FHYYALAAL] oA LPsh= B Ao ojgt
HAZE AIAZR, d7 9 gE 28 =3 4 gkt SFdEE AYsta 9t}
WA= olF 57 AA"E AMSt=tH CIGN (Color Index Generic
Name, A/GAFARE)S &=, A4 D AHRS| o3t AP o #7|5k=
MARGRE & E°] C.I. Pigment Blue 283 -2 ®Ao=z 7|}
CICN (Color Index Constitution Number, MAIR|SZAAHT)S 39 HF0|
w2t 524 e] Mio= A% CI 773463 22 W4lo= #7|3tt

7V A7 He 452 Holth T8 §E ARGk olf= StE, XA

—

W SASAAR BHEAG 098 R URS B owstd oA e
% olth 7K (ARADZ gl 4 andd AL AEEE B
A 235UE AEEELS S40] glon] Jol s AL Fo fAR %S
Uehd 4 gtk AZ3ES §ol4o] gRTh ot A Age] Ao
G md 4 9ol AYH wmdv|ze] AAElo] Utk AmEA FL B
AR o o4 A9 AEHA or] 3 AuHOE o|AsteEEOR

A = Aok ol iRlHEES BEY EFPLTF 50kl 54do] W
Lead chromate, Lead molybdate ¥ 1:12 A 5= Q= EZ2 ATt
Hot= BT e WE7] 8 o8 7H4] §71 2 F7]
Az = Aot
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HASE Hee e =4o] Rohal 47 A YAl HAo] RE/dolgti: #Y
SR HEAlo|ty, FAIYATA (International Agency for Research on
Cancer, IARC)= °oieteE|ERg B89 49 &% Al 2 7Fs4do] = Group
2BE & O]'_T’_ now, FHARZ A7o] 10 m ofskRl olAtstE Eg YAt
4 FH O TFES YA 25522 XA

EQt, EThAE 2o Wol AREEHI AW Fof SEEA dERe O ¢
&7t @ASHA A= o] dA= A AnEA EHF4ASHEA
ot=7F AREEDL QY] E7|9tR (Complex Inorganic Coloured Pigments,
CICPs)= dutzo g2 71.2.0] A35]5} A of ols)] AAELE &3t ZEAGHE 9]
ZAAY o2 UVCB &4oltt. FH3s=2% (FEuropean Chemical Agency,
ECHA)S] 749 REACH (Registration, Evaluation, Authorization and
Restriction of CHemicals) T7+4°] W= CICPs9] A& 9 S 9oto] FQ
FAAAE 9 AALxo| utet U7]o}i UVCB &322 10% o|A9] ==&
ZASIAY Mo dF= F= F 49 HE 2480 st 7|
SHEE Stal Qloy, wul= oF&] 74 :rlxﬂ—q-?l 7tol=gielo] it

ol



| oolee Ul 34nE a2 B9 NSDS A
2. 2

EZA R AR (Material Safety Data Sheet, MSDS)= 3}sHE2-S OFA
SHA| ARgstaL #ejstr] flote] BRI [foi - AR, SFXRARE, HFHH
59 ZEE 7IAg Ar=o|t. AFAPHE A (o]sh ARRHH) A104x8t A
11020 wet MSDS tAEZ S AXHAY FUste= A= AW o MSDSE
2gsto] Fetol| AlEskal, R3St Ao g RREA g seEEo] B
4 TRFS HEE Jdo] AESsHEE Holfl=d, E3o] ZEANA A%
AoE 4oyl SHEE (oot FAlER) ol AY FalEES 4 TRF ol
IR MSDS Aol 48 822 7|Astofof

AP A sk WA AN falEdol= A= —‘é— | FA == |9l
£4 68% @AY 2422 60F =), 37 g fEEE 125,

318712 olst 94 Ul GallA 38%, LE1E AYEA 7175, AU

ol
_\1

=74 dFEA 188%, E3dd dMdEE 168%, Tt RaliEd 173%,
Ed#e 3 38%0] ZHLH

MSDSell 7IAish= 48 &9 B 9 T2 589 (0]9), CAS ¥1S
4 RFOZ B7|5HH, 1% ol ZELS ¥ FHAJsfof gt &3] EFE9)
739 G EA 2 YAAEHO|FPEZLLS 0.1% oY, T&V|ATAHER
(Tt A 82 0.2% O, FASZELL 0.3% °14<1 Aol a5

Shet ol2 FAEER FYT WEA] AR Sh1 AT (F1-2).
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( =g Y S458E 2MS S8 MSDS JHddot

2) | go] FY BAAE A

w7)wRo] MSDS ZHRe-e molstn BAYe] HHsjo] BeshuA} =8
9 2w A4S Edlo] ) wu AE | 4R B4 9 28 #@7E 34ow
g 2ARST

2) W A= AA

24 CPMA (Color Pigment Manufacturers Association, AAQFREA|Z
)9 MAA 4 HolHHo|Ao] TFH oF 6409959 URE HEIT T
S MSDS, ECHA, 42 #M 55 &5t 244 284173, 3548€ (7=
AR RS AR o] T f710EE ALt SF544ES Rt
o

A= F7ItES 77 Fejtmrte AEet & 3o AlE" MSDSe| 3
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4. Nzl 82=24 A Zd} MSDS HIWHE

Dt ANz AT £4

E8 ARS] HEE P4 4F B4oo] SR Sholnst FFS Tl
37] §1tel A OR FEATERAHLFEAY (Inductively Coupled

Plasma-Optical Emission Spectrometry, ICP-OES)E ©]-&5lo] 435}l
AR AEe 23 v 9 JARAA7RREE ZRIsH7] flsto] F7]3e] 9F
oto] DL JAFESHRPEZFEAY (Single Particle ICP-MS, SP-ICP-MS)E
o gsto] RAsioIT

(1) M=ol X4z

7h ICP-OES &£Af

AN=mE A7)13]5t2 (KL-600, Sibata Scientific Technology, Japan)©llA]
400CONA otF A= Axste] F71&E 4 $2& AASt] B4R A2
sttt Ax" BT AR 0.1 gofl gt dAF (70%, Merk) 2 mlE ¥o] ufo]
2ol B3|sk%] (Mars 6, CEM, USA) oA 170T, 2087t 3skA ot
183 FRSE 201 10 w7k HA 34skelH ICP-OES += 0014 100 ppm
7| E2-&NZ RSkl B 0N, 34 T2 ppm (RE AR 1g9
49 TR HASHI

15



( =g Y S458E 2MS S8 MSDS JHddot

Lh) SP-ICP-MS £4

AR F FAEERE WLE YA E4S flstd AlEE 2305
o|-g&sto] FAFSt &= IA5HQIt A 8RS S5 AR Y dAE
S A717] 2ol AMESHA] ottt Bl Auje= FRREZF RAY B2 n3
(peak)7t T == Aoz €011, s|AETIH (histogram)o] BAEA] ALY
AEHA =2 Wi (background)o] TEEH YA L7t UE =7] B2
Eo|=5 sIolth 34 & A4S YoflAl= AlEE 0.2 m BHE o|-&sto] o=t
S5ttt 4B = 2HE EE5H] Yo oA B4 Ato] 9
2k kAol HE FUSHA AAste] £4Z ZPsurt
AFEAS 95t &AL (70%, Sigma Aldrich) Ak :AYE 231 35

oyl AAE HAF (36%, Alfa Aesar), 2AF (48%, Sigma Aldrich)o] &4
FE8Ho =2 FHEst] AUt A= 2F 0.1 g A& 8710 ¥il 589
10 mE 217t gol & 3083t vhgAIZTh Hlo]A2 o] B (MicroSYNTH,
Milestone, Italy)ollA] Ealstct. ¥HSAIZE 302 F= Ad of3 180~200T,
800~1000 W 27L& 1AIZF A& &5ttt £ofiet §H2 25
AREsHe] 50 ml7h HEE 345k H.

> ol

ﬂJ

ofo
[l

(2) BEE

7t ICP-OES &4
H=E4-2 Inorganic VenturesolA] 2t IV-26 standard solutions
ARgsaTt 4T KOSHA Guide, DNIOSH 7302 2 7304, 21SO 11885,
3EPA SW-846 5= Farsto] 7 di#2l s 270 AEsiitt (& M-1).

1) NIOSH (National Institute for Occupational Safety & Health, T}= ZIHFARIALA)
2) 1SO (International Organization for Standardization, ZAEZE3}H7|F)
3) EPA (Environmental Protection Agency, U= IFHTF)

16
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(B I-1) BESHO s ¥ oHy MH
. 5L HESHsE | 2MOIE (1) | 2MIE (2) azmc
B ug/m m nm
1 Ag 100 328.1 338.3 Radial
2 Al 100 308.2 309.3 Radial
3 As 100 193.8 197.2 Radial
4 B 100 249.7 209.0 Radial
5 Ba 100 493.4 553.6 Radial
6 Be 100 313.0 234.9 Radial
7 Ca 100 315.9 317.9 Radial
8 Cd 100 228.8 2144 Radial
9 Co 100 228.6 214.4 Radial
10 Cr 100 267.7 357.9 Radial
11 Cu 100 324.8 327.4 Radial
12 Fe 100 259.9 248.3 Radial
13 K 1,000 766.5 769.9 Radial
14 Mg 100 279.1 285.2 Radial
15 Mn 100 257.6 279.5 Radial
16 Mo 100 202.0 204.6 Radial
17 Na 100 589.0 589.6 Radial
18 Ni 100 231.6 221.6 Radial
19 Pb 100 220.4 283.3 Radial
20 Sb 100 206.8 217.6 Radial
21 Se 100 196.1 204.0 Radial
22 Si 50 251.6 212.4 Radial
23 Ti 100 337.3 365.3 Radial
24 Tl 100 351.9 190.9 Radial
25 Vv 100 292.4 290.9 Radial
26 n 100 213.9 206.2 Radial

17
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Lt) ICP-MS 24
HFEALS YA £ B49] 79 NanoComposix (San Diego, USA)
Al Gold (Au) 30 mm, 50 mm, 100 mm nanoparticles ARESIR AL, ZF Y49
HFEHE EFENOoZE= PerkinElmer Pure Plus Multi-Element
Calibration Standard 3 (Mg, Al, V, Cr, Mn, Mo, Fe, Ni, Cu, Zn, As,
Ba, Be, Pb), 5 (Si, Ti, S), Hg?l 10 ug/m®] EZ-8NL 49 34 AL
AR ARSI

Q) Z4EHl X EHxA

7h ICP-OES 24
N em § 254889 48T B4 fIste] ICP-0OES (7400 duo,
Thermo Scientific, USA)E °©]-&% L& T 5448 AFEY S A
ot B4 7Hs RS EQlstditt. ICPE AAet Fo=g shde ooz
TE i H2 259] 0|25t EAQl FEATNE RS ARSSlo] AlRE

ANaE EA5H7] S 244849 242 =49
(Reflect Power, RF Power)< 1,350 W, 40 AQ %= of=2X 7}A9]
FEFS Y24 7k 12 L/min, B2 7k28F YlESelA kA= 0.5 L/min&
Astelt. A ICP 247 lolE £ 9 42 Qtegra 2.1 (Thermo
Scientific, USA) AZEo]E o|&5lgom AF BEXzxAL 7 [[-29

2.
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(E II-2) ICP-OES 2=

Parameter Conditions
Instrument model Thermo Scientific ICAP-7400 Duo
RF Power 1,360 W
Gas Argon
Coolant gas flow 12 L/min
Auxiliary gas flow 0.5 L/min
Nebulizer gas flow 0.5 L/min
Additional gas flow 0.5 L/min
Nebulizer gas pressure 230 kPa
Peristaltic pump speed 50 rpm
Mode Axial/Radial

Lh) ICP-MS 24

rER F a54E89 B48F0 dedA I7E=E
SP-ICP-MS (NexION 2000B PerkinElmer, USA)E ©0|-&3 =8 & &%
42 ATEA S AL £4 7hs oF-E FlstT. ICP-MS &
A 129 Zetxutof o5t 14 YAZ FAs| BojE T, o] AAR
Etznt 4L Holl f= TS ARESHe] of2t 7hAo AU A IS
AX AFEA 2718 St 71810 Y= HHEY d4asS sHYAR
TFEot] Y9 £E0E HET 4 Sl 94 B4 7Eo|th. £4 I
A Al=ol EAste e o& ¢ 4
Edznt Ao AHgE= ofE ol2o] i 5% M (sobaric
interference) ® W& ZolofA = ZH4do] A yerd 4= ot o]t
e SH LA AY 22 AFS 4= YA o2 9 EApo] 2o 9Jg A o]
7] W&o 7HdY AAZAQ] ¥ESAl (Dynamic reaction cell, DRC) T
KED (Kinetic Energy Discrimination) REE AREsto] A|AT 4 At

o|t BEAoJx= A5 EATGolA LAY sk= Aol gt 7+ (polyatomic

-
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inteference)= A8kl ol 25U X¥E (Kinetic Energy Discrimination,
KED) X0 ofgt B4 uri-& Aeist o, KED EEoA= &4 7 7S
AAsE7] Yol v 7IAR] EF (He)= AHEoldth 4242 & 11-39

LHERH AT

(B 1-3) ICP-MS 2Mx=HA

Parameter Conditions
Instrument model PerkinElmer NexION 2000B
RF Power 1,600W
Gas Flow He, 5 L/min
Plasma gas flow 15 L/min
Nebulizer gas flow 1.02 L/min
Dwell time 100 ms
Integration time 2,000 ms

(1) RMAM (Linearity)

A2 e U #oled s &AM g2 Al /3
= < Q
= T o

TEE Eote EEELS AT 342
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stof SR oA A4S ERlstaitt. 2 AEEE 0.20~10.0 yg/ml 5%
FEO0E o %57} Ha 59 508 = QEE @@9} % 670 FEOA
K

A e 245 AeA FAsH] fstd B#EEE9] 7 sEEF oA
33] &7goto] AtiEEHA} (Relative Standard Deviation, RSD)YE Al4loto]

Q) BESHA (LOD) ¥ HEstA (LOQ)

A (Limit Of Detection)= ARFZAL] EEFHAE 7|27|2 U+
#oll 3= Foto] 4AEstd e, AFeHA (Limit of Quantification) + A%
T4 BFHAE 7|72 U ol 10& Fot A&Estt

V)

Al2e] die 249 Raled ERoFE EUsAT. =52 MSDSe

A A3 71" ARl e 49, AR 7IAl 44 AT 8=

A= BT AlsE MSDSE AE5H

g7d&el wrfle] ZIAEH A=A, sehedT, CAS ¥e 3l Ao}

71AE R (%)°]

d 8 A AR 247t

E‘r%‘f??lxl Zfll%o}oi =R B4 - AE8S Lt &8kE MSDS
A4S At Ad-EE AAskLA sHAT.
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m 2 3

1. E8 ZA}

1) E59 FHAHE

TaE EAO 24T tato] IS W EAY Boe} nje] 75
935k A EH 9] SleAES Wttt TR AR 1A AE] T3
=]o] Ql=t] YRty o= HAIYELS HAA (vehicle), AR U= (pigment)
ot} A= 54| (resin/binder)2t 84 (solvent), k== 12} 9I= (primary),
AlAt= (filler/extender), 2HHA] (colorant)= =™, 7|8 J7H= 43
wlo] Slt. TR+ 84 30-80%, =] 20-60%, <& 2-40%, H7H 0-5%2]
H &2 P, F2 FA9F 8AE f714E80IH A=Y HIHA o £
dEol ZFE] S 4 Aok (I™ M-1).

PAINT
VEHICLE PIGMENT
— o
Resin/ Solvent Primary Filler/ Colourant
Binder Extender
ADDITIVES

(a3 m-1) =22 74 (G.Pfaff, 2017)
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(1) MMK| (Vehicle)

AAA= ARE FDsHA &AL, ANt %iﬂg] o A7 T
Az 2wl =9 ¥ 28ske 7Is= Aqh

7hH #=X| (Resin/Binder)

AL E20) 242 H9FE 1 AT JRo2A Ero] %752
Aot magsel gREe H9WT mRe) R YA AYdte] B
TZA 7= 92 oo Al ERE A6t A9 dHE f548E
Hojsto] Hx 9 =ALHE FHJ

FA= Ao ot AAFAY FEFARE FEHY, HAFA= F=
AlEOlA FEHAY BH|EE Aog FAHIY AL 7 59 kRo] AMEL
PAAL 2% Hetdne s ojstel YR $AFS SYsHe

AOR FARo] FoH ofAdpA|, outdsr], feErA], AFARA] 5o

ﬂl

=

Lh A (Solvent)

BAle @508 &oflohs 4ES 7 EEE SleaR®, dEF oAHER
AR AHZR, & 5°l At F718AIE s4A= @ FAEAEE, B2

/\]-o ofH 45:_Eo]q._
FERE FA7E 3710 2EH AV SEE O SEEE 5 9 A=
TR EY AT #HS AFSHATE 37 S Aba
A7) dvt. 4R e =0 F8E ot=2E Y A2 FAE Eﬁt}o}—t—
A (emulsion)C.& Eo] ZHety 1A= ZA ool o8] &7 &
BT #HS FEA 5] s EAsh: +&F =23 2 ?inl%
sdotel LAY A% HE FAstaL, =HolA EE HTd E20] %—E@

=0 &3=A Y=ot

N
()]



(2) 2t=& (Pigment)

7h 1XRt=Z (Primary)

ARt E= GRHE o2 kol 8 2483 Algshs WA EUely F2
o|itslElEES Wol ARSI 1&9}F4F+E% OF4EIAE (anatase, CAS
No. 1317-70-0)% F€9 (rutile, CAS No. 1317-801-2) ¥ $+A o]Als}
ElEHE (CAS No. 13463-67-7)2& F&& 4= o, 7MY 2880l ¥2
FEHIS 7P wol AREShL Qo A E24 &2 = £550] 100 m o<
olitslElEE YAE FHE A AME AL et Emo|AE ol4tslE EE
Ao g AR AREEZ|E SR F2 AFAdeEE @ol] ARSE

Lh AZlot=2 (Filler/Extender)

) = WS AScHA] o Zure] HAto|u:
2 ARSI AEQtmS] A HEEY HE A E A
(sanding)< © A ©EL FHI J=E Aofgtt. of7]ol= &4
o] XFH. FAA (filler)= E4+2], I, AR = B FEH=
H Qtg9 B4 MASte 8= E AMEEH 7HE o] HA BRI 9
Zo]7] ol AHEE HF TFA (extender)stal 3ttt A AR =
7W]§E FEARE B2 o] Z7Heo] 8 AR E tdY. 3=
, &3 (tale), A87} (silica), SHFAEYO|E (wollastonite), A E,

=
AHZE ,‘1‘?_‘3'6‘@'/\]' S},

N
P
‘O,
Fr
rlr
ol
A‘o
HE
olN

2ol

7

ol &
E

l ) r%
i i
2o

o{

o n&%ﬂrﬂ =
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f) M| (Colorants)

l
Eig HH HPOWQ} 22 F7F Azl s #H (718)0 Pr%‘ﬂ‘ﬂoli Els g
Sfof] &= A= (dye), =A] Yol BAEH Qtg (pigment)2tal & 4= Ut
¥ &= ETAD (Ecological and Toxicological Association of Dyes and
Organic Pigment Manufactures, eI} 540 I35t A5 D F7|t=
SAAD]S] Foo] WEH Y deor F4slo] 7|Hd MiS Fofsh=
A8 A = F8A fUIEdold IAES &9 R/ ke &, &Y
4 7144 §A B ol Ex o 3ok Aol oJsf Aok dAHo=m AF
5 oysh= A8 S 7%73113} (ETAD, 2022).

QHEL CPMAY] Hojo] maw §4, 34, W X P4 nds §7)
EE %] TR QuHow Hwéom BA%0® oo X A
L 7% o5 Beld % spebHoR Pure WA eheth 15S A94
B4 9/EE 90| Aeo] o8] Qe WA QR YHOR o Sof
Az Ex 93, WIE, SehrE B Jle 184 Y29} Zo] 482 919
AeF £ 7)do] BAbETh orai 24 3 Ave] A4 4% EE A%

FZE GA 5t (CPMA, 2022).

A== IA F7ItESY FUIIRE FES 5 AT FTIGERE HEAR]
oF2A| (azo), HolxAl (diazo), lake, TEZAJobd A (phthalocyanine),
A (polycyclic) 5°] o, BF7|tg = v|dF49] Alg=Eo|y 47
84 959 2t (9 1-2).

lo

oL
1 ri&l' r
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Colorants
|
| |
Pigments Dyes
| (organic compounds)
| |

Inorganic Organic
pigments pigments
— White pigments
{ Colored pigments . Colored pigments
— Black pigments — Black pigments
— Special pigments* — Special pigments**
-1 Fillers _ | Fillers

a3 m-2) 2AME el B8 (G.Pfaff, 2017)

FI8EE A AAoz AvkE, #ARE, ¥k, b, A Ee
S 7o of WARlE, SRR, FAIQtR, SRR LA™ Y1E
AEL=7E At 223 278 o] eelghEo] A2olA £4dREE2 55t
% 4" FHO BAFRE A= FEFUIdETE o (3™ 10-3).
AR E HA e 3 AEZS ARGRAT 54 heof EEksoly ofd

02 A=A ALA=} F20] Bos| = AT Fd&d} AR50l
ot B-85to] ARESH7 | Sttt #ARtR = 2EEQl woF WA ANE YE
e Adetzs viRlE 9] 922 diAl = ot

29



( =g Y S458E 2MS S8 MSDS JHddot

o

Inorganic pigments

| TTTTTTTTTTTTTTTTTS
|
White pigments Colored pigments Black pigments ‘ Special pigments ‘ ‘ Fillers ‘

Titanium dioxide pigments ‘ —i Iron oxide pigments Carbon black Effect pigments

Zinc sulfide pigments,
Lithopone

1

Chromium oxide pigments ‘ | Transparent
pigments

1 Mixed metal oxide pigments

Zinc oxide pigments Luminescent

|| pigments

1

Cadmium sulfide / selenide pigments ‘

Magnetic

Chromate and pigments
[ | molybdate pigments

Anticorosive

K pigments
Ultramarine pigments
Iron blue pigments

Bismuth vanadate
| pigments

Cerium sulfide pigments

Oxonitide pigments

(O M-3) 27I1etr9| 258 (G.Pfaff, 2017)

CICPsE= & 7l o]Al9] 3<% AHES 700-1400 T 1204 AAHES

—/ o
(calcination) 38 &9 A EXAFRE ZAEE A X3 (HER
siUe] 24 ASHES SAE 9TS okl HE ASHES SAES AHAAR
A5 SHatE|o] ZAgtHET ARRH 249 S5 9 X2 H o wet okt 24

2ot sletry, MAAE UEhH, WEd, Wad, ek, HeAdol ¢
st Yaew, W &, dxU g E2tag, Algtd] 5 145 39 T8
EAER 5 OUe 852 ARHEEHI ot

CICPs+= 1204 &3 Bt AR E FA5to] folido] B2 Aoz
dHA otk HEEY CICPse= getd o= 5840]7] "ol =70 gith
JEv 4E CICPsE 35, tEE, AR 22 da= A= A3/
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=2—= T

ECHAOAE CICPs: ¥htdo=z 1.29] A3]3}t 3o o5 HAH=
SFEAISES] AR A4z wet FE (rutile)FT 239 (spinel)
o7 BEsity, ECHAOA= Eurocolourﬂ- IP AAA|YD (Inorganic pigments
consortium)& E5t0] 7149l XYL 511 U= SE2AHY EZ4E
AHE HUsH= 2o gigt 7lol=2kele AAEk Uk IP = CICPsol| tigt
EU REACH ¥ CLP (Classification, Labelling and Packing) #4383 &%
WA RS TEoR 50k Ao {1 Adg9 5o 7R F8 Ax
A 4 FAJAE TESRE 25719 AP deH, @A 37719 &
F71t57F 5550 Utk

ojsoA= CICPsS] 49 & =75 9% M2 2]?! DCMA (Dry Color
Manufacturers Association)7} 197990 AgEo] CICPsE FAHLo&E
Aolst 2R3 DCMA &7 mr=® CICPse =2l 3fehs 24
274 Fzo Wt Ul Aok

A
Q] o 7] g;l\q_

(3) M7IH (Additives)

A7 (additive)e =29 52 THAZIAU Mz 54& Fo57]
Ao Ao HtEE HEOE AXA, AXA|, BAA, A, 524,

TRaA), AESPEAIA, BRYAA, FAFA, F0, FAA] Sol ), 1=
5712 5 okt 48T 7158 Qe (u]3171& A, 2020)
HME B44%80] E0l 9 4 otk HIER AR AgsE
Ui Yot FEBHOR AGEE L Aistold, $5A L Y =2
AEHE ofdd So| gtk AxAR A8t Wl FYNSY Ev) 4BL she

&gl Fr1del e, Alvty AxAR ZEE, viavle, E, A&l
.]

AEEH Y9 ARAR A=2Zed @, EREUE IEHE, A=2ded

g 85to] 24t ofel Fo| ASHI k. 13 FAHAZ ARFE A1E
1% st olatstelek, HEEE, gstoldl Sol Ytk
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AME

[=l e

( 27|z 1

(B M-1) =8 HIINIQ FF
7 IS FREE
ElQEIEEPE-”O|E
JIAR 00| O=EA =7 E—= ’
_ FLEL}TH|E0|E
HEE CORMAMA|ZE CHE = ’
| HeSt B I 0| 5
| YA 3 YA ABE2EM S
HELEZRA
EPShS O] MAMOo| =7 ’
HelZ,
ATLH| Axel EHZHO= Qlot 7| W] | ATEHH,
EERS
_ ) ) O J|HIELIO|E
[PAL= o = MEO| XM dH TTolhe ’
- HEHEHESY
OFd} IHO Ors{A4{0| dt 0
77|22 =
oo |dt mo|o| HAlI A m TEs,
=S0IM&2|7t
THEH OlHO| ZEHS ZIA - = ’
) _ CHO| DA}
S=Hd [e) dC=2 = s2l2 d bl
LYK TE SAE FA YK R7IFMeEE S
L2 AX3NEE,
=S| U=0A AL HX] AR =,
cIEREZ 5
_ _ _ _ TRAFSHHIZR QI
= ZSHHILS Eg oro| 75 O,
7|Et pH =&, LM, Y8AN S 45 771 2 271 A
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2) T8 F FE5AAE9 S RA
(1) O|AtSIE|EHE Ol

o]AFS}tElEHE (Titanium Dioxide, TiO2)2 ElEHs Y49 HY ASlE=R
=/do] @1l =5 ggFo| m|u|sit,

[ARCE= olistEeNg 289 49 &Y A] ¥ 7Fs4do] 1= Group 2BZ
B2k ok $HATS F Aol 10 m ©]sIQl oAtsteElERE YAto] Zu| 7}
1% oA aH 2 FH 9 EES WA 253 E AAHATE 20206

o oM,
o
el
rir
@
0
0
o
ha
rr
=
f
jn:
3
N
T !
o,
-
ha
rl
o,
s
ntli;l
o,
i
i
k
ol
9,

= g Sdste] Hol ARAA
1Ho] AZe S e 4 DAk A 0& WE QT (ECHA, 2021).
[IARCOIAE= Group 2BE E551% 0L oJAlSE|Elg W B A= F
oA EudE £ XFE U B AL Eo] WA = AL
webstelth. NIOSHOM A= 100 gm wIREe] Zu|A| o]ilslEBa< ARESE TH
= &Y AF BHofARt 9ol 7RI stity. ECHAC A= Group 2B
EHorgom 202149 HtelAEA, Carc. 2 (FY) 10 m °ldk, 1% ol (w/w)
o7 Aztelct o] 87|« 7MY (National Institute of Technology
and Evaluation, NITE)OIA %= Group 2BZ E55%¥+=d IARC AR2E
ot dZAIGEASIA T 2B A7 5okl

S40] W AAo] REAolnE RS 2

N

o 3

1k o]t whehA
AFRAL Soto] BUEO oldBtelERgol 1% oY TREl ALA
313 27]0) W2 YAEme] 242 Folo] 10 m olste] Yxo e

I ok Ho
o o
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th 22T 10 m ol U WO} ol EHE SE (0F A4kt 1A
329] 10 m o]3h ol AkSFElERE] Shafo] 1% olARIA] AXste] SIS
25H Zo] Wasit

dr o

(2) Nanoform Ol|#

ECHA= 20179 YEde| ARE 9 4o tigh Atz o|1 A=A Sl=
HAEE Asot7] st EUON (European Union Observatory for
Nanomaterials, FHU=EZH&A)E SHsIET. 183 20194 7144
REACH= 749l "Nanoform'?] 71d& =5ttt ol WEd Hlei
AA = Al 249 ¢ FHE AAEHA g2 JHE = SHA B
Folg2A YAZ SRt YA EEAA AR 50% ol/del His skt
o440l 1~100 m =7] ol U= A= Hstal Tt

WA AFT ol4tstE EEE 100 m B|9He] Yie=7]19] FEE 7HAA =W
F5HA #gkeith QA &2 AR 38 ARE T AFle R AT B
EYd BEE o dAY o Aoy AESH JFH AEEES 7] oF4]
3] A=A ol Ut ol4kstEENE WAt ofs) A o2 =
=4 Yeld= F8 7|42 AAZE (Reactive Oxygen Species, ROS)E

5 A = oxE=a TiA} Wsl W 2fAQ] dlore oo 7itt
1 J B UedAe 271, 2384x 9 3848t 5
sksta | 5814 EAJ| wet 34 E2tAth (F. Grande and P. Tucci, 2016).

o)

(3) UVCB Ol

EIE7IQE= UVCB B2 =EA o8] 7HR] a44480] 244X E o|F1L
9ltt. ECHAOA = EurocolourE £5to] REACH #49] = 528 93
CICPs?] 552 {8t B4 Ad¥ W& Qhfstal o}, Ao+ REACH
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SE25 9 CAS 9 EINECS HEE %23 CPMA WS AREslo] &

EHE 71F5to] SESIAARE 5UF CICPs W 7/348%9] 7o = Qs
REACHO| wW& =4 A8y #AHE Ao AHH

CICPst A"8E 9ol M4 9 227 AHEET o 95t CPMA=

E}%} T *é‘:'ﬂr S 7 14719 242 E ERE 77 ks 552

A #Estal 2™, Color Index Internationals &%, AAF 9 A7

a

MEEE £33 92 2 IES 435t Fx dolguelas 295

Sict.
CPMAE 2% 271 M4 %t & Agglol CICPso] 58 & Yt
49 g 24 S8 Utk B 29 AL 23] R FHS

Alolst7] s FIAE AL & 3ol s HE F4S 71 CICPs7t

4 oI5 &4 IDE Wo| SEHUH. CICPsE UVCBE Hato] 749

HSE 38 4 A UVCBe 74, 9AI= 2 Al 349 =9e=

A7) miZo] CICPseh= #®o] gl CICPs7) et d=mel tdet

2004 Axd 4= om UVCBo A8HA g EwE 7lidol 7] HE

ot} mEhA GUEAR AEstAY UVCB & 4H5k= 212 REACH ¥
=4 g0l it oM AE 3835 Fet
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3) g Y 35 E49 A+
(1) E29| gA4fH

59 A -AFEAS AdiA 4 N FEEES 2B ste] H-&sfoF
ottt =29 B4 et A AR SRS FEsHL f7ItEe}
F71%t= $f ofFE ilgstojof gt

59 AR F &Ae VIEE 7IAAEREIY Y -EE0|RIHET]
(Gas Chromatography-Flame Ionization Detector, GC-FID), 7}A3 &
nhE ] - AR (Gas Chromatography-Mass Spectrometry, GC-MS)Z
+40] 7Fssit.

FA= 1B} SRtERE FeoHerd AR g (Fourier Transform Infrared
Spectroscopy, FTIR), €&3f (Pyrolysis), B3t ©4 (Saponification,
SAP), AR T 2utE 1317 (Gel Permeation Chromatography, GPC),
ARFEANL A (Differential Scanning Calorimetry, DSC), &A1
(Thermogravimetry, TG), 2HHE3¥ (Raman spectroscopy)® +-4]0]
7}s 5t

A== FA F7INE, FIRtE, 57 ERERQIA gefstal fr1/4dE
A% 2ol GC-FID, GC-MS=Z #4311 71482 AAAFFRAY
(X-Ray Fluorescence spectrometry, XRF), 2SS 20HEAE (Inductively
Coupled Plasma spectrometry, ICP), FTIR, Raman spectroscopy, At
S50 (Atomic Absorption Spectrometry, AAS) 52 AR&3dlo] B4
gttt 181 AVHlE SRl wet tAdEutEH oY, 1 5HA| =R}
EO3 9 (High Performance Liquid Chromatography, HPLC), A=
ZutE 79 -AFEAH (Liquid Chromatography-Mass Spectrometry,
LC-MS) 522 EA% 4 qlt}. (Valspar, 2022).

10
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Paint Sample
prerer: D

|

|
|

Solvent

I

1

Rheology N

l

i Density
DSC (Tg) (Wt/Gal)

Solvent Solvent EERa o
GS-MS or GS-MS or Dries Surfactant
D L7
. 1
Pyrolysis Pyrolysis Raman UV/HALS Biocides =
. = Spectrosco| NVM %
(PY-GC-MS. PY-GC-MS] oD SCOpY (HPLC/GC) (HPLC)
i

Saponification
(SAP)

i Raman
DSC (Tg)
1 ,

Raman
Spectroscopy

»

J:

2 o
- = =

@ (o]

2

S

-<

(O% -4y =89 EMutt (Valspar, 2022)

71259 B3l £8HE AREE & . ol § 7HFY 8% A
A (IR) ¥ gt ZRe)A (UV) 2 7HAREA (VIS) H919] E-gHo|tt.
7Y AP f7REE RARE] 6 #7588 (NMRZ AE4H
MS)yZ 482 & st E-AA &4 7k AMgHeT s EAY 5
A AXEEA (Differential Thermal Analysis, DTA), EFHFEA
(Thermalgravimetry, TG) % AXEF5FHFEA (Differential Thermal
Gravimetry, DTG)& AHE &= Uth f&/57 o, &1 %, £ ==
e A S 250 Higt AEE & 5 AUtk d4 9 ZFA ke EA4
F71Qt= 0] AR oA F8% A= Tt

T RoflA F548ES S5k Ul 7P Bl ARSEE 71 XA FERAH
(X-ray Fluoroscopy XRF), AAS, ICP & °|t}. ICPE o8] 945 A9
SAT o Jdon nFY =5 5T 5 e AFol o vk
= 5

= . XRFe
A&sha W Ael BASES A



( =g Y S458E 2MS S8 MSDS JHddot

(2) R7|=52 EAMAM ZAt

8 yetolA Fr1es E Qtmo] ottt AE AuEH 1998 ZFot
50 | BUIQMR & 8 £F4 5T E [CP-AES (ICP-Atomic Emission
Spectrometry, -2 EetRUMUAMIEEEH)E 45k MSDSeE H|wE
stR=dl, 770 == AR, AR, B AAolA AT AR 678 MAEE
F9 S50 tisto] 24513t AR 9 SARiEE IEY |, AARIEE
7Vew d, SAQtEE Ho|] FARC|gleH, WAt = 2 HENE StE
ojltt. FMte = FUE H Jxho] wF HEHUCH, 11 9 Hepd g

SEIES R

M
ool
1=
>

U
=
-
ETR!
ML

|
it

o
o
oy
o,
o
: )
re
r

S

19999 484 52 2AFY & A Al AESHe B8 5 FolE2
& T AFolA 3077H9] = i’k GC-MSD &43 MSDSE H|a
HESHEL) o] & 4 FU|tgQl AEAF A (lead chromate) 9 ofdZh
AZYO]E (zinc potassium chromate)’} 4{ E= (8%)oA A=E o] 3
Ao ® UEY A5 F9 k= 78S AASHIH. &8 /71848 5
o2 3t ANE Tgo 3GH &5 0|99 AR 4= At F2 AR E
&S & A (AEE 5, 1999).

20044 oldH 52 EAERY ootEd AT MSDS AF4de &4
ZARE 23 MSDS 9 FBA| 9] AFgo] ul- W2 eEolFal Bk,
A =E AREUA 10714004 ARE F2l 44719] EAE =0 A= FAER
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( =g Y S458E 2MS S8 MSDS JHddot

(B -3) U4 QG 57|12 U QoM
_ | =EINE (mg/m)
a4 =5 CAS H3 CMR
== = ["twa [STEL
1 | F2(EX ¥ 0|AE) | 7440-50-8 1 2 -
2 12(3) 7440-50-8 | 0.1 - -
N UOL1B, MAISHIA
3 | Y Y gEse | 7439-92-1 | 0.05 - Ga)o| e ok
4 OFM|4|0|E 7784-40-9 0.05 - SIOIATA, MAIZSAHTA
5 324 9 7758-97-6 | 0.05 - | HAMIA, MAIEATA
6 HEZllZ o 78-00-2 | 0.075 | - HObA2  Skin
7 HEZHE A 75-74-1 0.075 - gfotM2 . Skin
8 Lz(32) 7440-02-0 | 0.2 - EICIZSYj
0 | UrUIEAsEE) | 7440-02-0 | 0.1 - EICIZSEP
10 H2 7440-02-0 | 02 | - HrOLA 1 A
(EE2427|3HE3) ' °
LHAHTA,
1 OtgfaiL 12035-72-2 | 0.1 - AM|ZHO| A2,
s
SslL|A(S Tl =X 2UIIA,
12 | getUAE % 2%0) | 16812-64-7 1 - AYALM|TEEO| 24492
13 Lzrizey 13463-39-3 | (0.001) | - | ZrMi1A, MAIEAMIB
14 N IE P 1309-48-4 | 10 - -
15 | 97t Y O 273882 | 7439-96-5 1 - -
o7 EA S ZHIE|Of L _ |
16 o Eoproy 12079-65-1 | 0.1 Skin
2-HIEA|IZ 2 HEID .
17 | guszicapoy | 12079-65-1 | 0.2 - Skin
18 AU7HE) 7439-96-5 1 3 -
H= al JI2AM
19 | B2 LAES | J4u0-30-3 | 05 | - -
stelE
20 HELE 27 12604-58-9 1 3 -
LHet2,
21 RtetEiLE 1314-62-1 | 0.05 - ABALN|ZZ 0| A2
MAZM? SN




LEIIE (mg/m)

i =23 CAS Hs = = CMR

22 HZ(7124 &) 7440-06-4 0.5 - -

23 HIES) 7440-06-4 | 0.002 | - -

24 | HIZE 2 1 FEfE | 7440-41-7 | 0.002 | 0.01 2rofM 1A, Skin
25 | HlA ¥ 1 273kgle | 7440-38-2 | 0.01 - AN 1A
26 MZABHA 7784-42-1 | (0.005) | - -

27 | Hdls # O sfetE | 7782-49-2 0.2 - -

28 2235 Ml 7783-79-1 | (0.05) | - -

29 | sSloj=2A MYs | 7783-07-05 | (0.05) | - -

30 | 42 U 2JHE} | 7439-97-6 | 0.025 | - MAI=H1B, Skin
31 | #2(0iskee) | 7439-97-6 | 0.1 - Skin

32 S2(YZeEE) 7439-97-6 | 0.01 0.03

33 st ot & 7646-85-7 1 2 -

34 Oft AH|OF&IA 557-05-1 10 - sS4

35 ALK 22 1314-13-2 2 - SEY

36 A5H0Fee 1314-13-2 5 10 -

37 | QEl@ & 1 SiEtE | 7440-36-0 | 0.5 - -

38 AAtst OtE|R2 1309-64-4 | 0.5 - A2

390 | ¥20IE0IRM 9) | 7429-90-5 2 - -

40 | YROIEESER) | 7429-90-6 10 - -

41 YR0|=(YZ) 7429-90-7 2 - -

42 | LR0E(RF &) | 7429-90-8 5 - -

43 | YR0E(DZMRH) | 7429-90-9 5 - -

44 Atsletzo)E 1344-28-1 10 - -

45 | Q2F 3 QQCE35I=2 | 7553-56-2 | 0.01 | 0.1 ey 2 37|
46 | 20124 siEtE) | 7440-22-4 | 0.01 - -

47 | 234, 24, &) | 7440-22-4 0.1 - -

48 | Qs 2 1 3BtE | 7440-74-6 | 0.01 - =54
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LEIIE (mg/m)

28 =5 CAS Hi5 CMR
== = ["Twa [STEL
AbSl=A Ol
49 HEEES X 7440-31-5 2 - -
Fr\atet=
50 FMEH) 7440-31-5 2 - -
51 | =M(97132) | 7440-31-5 | 0.1 - Skin
52 | XEZ= ¥ 1 3Rit= | 7440-67-7 5 - -
53 NS, 7439-89-6 5 - -
54 MEH(E) 7439-89-6 5 - -
55 | WEpIE2EY H | 13463-40-6 | 01 | 02 -
56 HA(I2A) 7439-89-6 5 - -
LHAHTA,
57 | 7ie8 2 1 st | 7440-43-9 | OO | - | saMEvole),
(0.002) W=D, 554
FLE U 3
58 = = 7440-48-4 | 002 | - o))
—r7|5’—|'cé|"§
59 | TWE s2EY | 10210-68-1 | 0.1 - -
60 HEE 16842-03-8 | 0.1
sl0|c27t2 8y :
61 EEIEES) 7440-47-3 | 0.5 - _
IEEheREEe ol . ror
62 popnlededy 18540-29-9 | 0.01 SHOFAY A
2(R7NElEIE(AS
63 | 2506 Dj*)‘jg(To 18540-29-9 | 0.05 | - 21O 1A
64 I=(27hatetE 7440-47-3 0.5 - -
65 | 3A=(3UhaEE | 7440-47-3 | 05 - _
66 | ARIEHIZM 1189-85-1 - |eo1 oL 1A, Skin
67 | ZAI2M0|E | 13765-19-0 | 0.001 | - -
68 EEN 7758-97-6 | 0.012 | - | WRIMIA MAEAMIA
69 BTN 13530-65-9 | 0.01 - HIOLA A
70 | 3= J1E2(3@EAN | 7440-47-3 0.05 - ZLHAUMHTA
71 ~EEES 7789-06-02 | 0.0005 | - HFOLA A
AZ00|E ' ==e
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EEIIE (mg/nv
28 23y CAS ¥z |—= IZ (ng/m) CMR
TWA | STEL
téol'A'I’lA
72 | 3zw=z=za0|c | 14977-61-8 | (0.025) | - AR 218
73 | HAEI(IRASEIE) | 7440-33-7 1 3 =
St = 5=5M
74 gttt 7440-33-7 5 10 =y
75 O|AMSHE|ENE 13463-67-7 10 - ot

(), ppm; TWA, Time weighted Avergae (A|Zt7I5EL

Exposure Limit (HAIZH=E7|ZE)

2) W A= AA

A AHEE T
640"——4 olRE HEEJIG &

o]
AR

2430% /ﬂﬁﬂ }5%—%

slo] SHER 1757 $HER 2% 5

#-E7|Z&); STEL (Short term

t7 F CPMAS] AAA|4 2 FLEoIL 553560

KOSHA MSDS, ECHA, 3+ A4 5&
, =52
AE= MSDsoﬂ T JES

H=
=

ZF 195 A
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F|=E Y S458E 248 S8 MSDS JHudgot

(B MM-4) A2 MSDS MIE 7IXjLHE ¥ ECHA ZAM HH
HE Y& 27 IR MSDSO| M2 HEFHEE" ECHA H&?
No. 3|2 5|2 E A L F HZ 93 Hkl3) . Lie
=2 Hx *1_?_:“ oo (=] [ e N e ] [= ] — 1315
8= (W8] 823  (CASNe (o) % sta¥ 8 5 8 CBivenoy) | TIE gy
[ron oxide black 12227-89-3| 1-b Not Classified - -
Zinc 7440-66-6 |10-20 0 Not Classified - -
Quartz 14808-60-710-20 0l0|0 Not classified - -
Mica—-group minerals |12001-26-2| 1-5 (ORORNG! Not classified - -
Feldspar-group | 50196 95 5| 1-5 ololo Not classified - -
minerals
Kaolin 1332-58-7 | 1-5 ol |olo|o [harmonised CAL] - -
L Skin Irrit. 2
1 Inorganic Zinc | 1.5- —
Shop Primer | 1.9 | Sulfur, precipitated, | o) ) o | 45 Not classified - -
sublimed or colloidal
Aluminum diydrogen | 14039 o5 g1 15 ol |ololo Eye Init. 2 - -
triphosphate
Phosphorus 7723-14-0 | 1-5 Not classified - -
Zinc oxide 1314-13-2 | 1-5 0] 0|00 Not Classified - 0]
Titanium dioxide | 13463-67-7| 1-5 0 [Harmonised CAL - 0
Carc 2
Manganese 7439-96-5 | 1-5 0|0 Eye Irrit. 2 - -
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HE ¥= 27| AR MSDSO| D2 #Hximrpe” ECHA Hu?
Bl E= [ | L P = PSE
(=3 HI= AMEH oo = || — LOITF o
ST & o= 2 e (%) YW M| X &2 (C&L inventory)
Spe”e's’b:gjv‘n“ta”'“m 68187-02-0 | 1-10 Not Classified
AE3{ PVDF
oS} ) .
(oigtagUel| V| STOTe PO ggre6-00-3) 1-10 pove ! °X'(§°La'f )4;1
xT2) o . itanate cute Tox.(inhal.
HRIE :
Titanium dioxide | 13463-67-7 | 7-14 [Harmg’;';eg call
oIX|R UVHiA | X2 Zinc sulfide 1314-98-3 | 1-b Not Classified
(E8%8) s Talc 14807-96-6 [20-30 Not classified
Manganese ferrite | o106 47 1-19 Not Classified
black spinel
BUAIR| 2 . Talc 14807-96-6| 1-10 Not classified
LHed ol —
Eé”ﬁ;‘?’v 1.35 | Mica-group minerals |12001-26-2 1200 Not classified
Magnesium carbonate | 546-93-0 | 1-10 Not Classified
Zinc 7440-66-6 | 1-10 Not Classified
0= REA
(KISRILHSEIE/ | 0.88- | Iron cobalt chromite omnlna Skin Sens. 1,
HENE), 0.96 black spinel 68186-97-0/0.1-3 Resp. Sens. 1

24 HRIE




F|=E Y S458E 248 S8 MSDS JHudgot

HE He 07 MR MSDSU| M2 HEFx5E ECHA X2
No. sl |2 5| EIE H | 5 AL BP N Lhe
(=] Hx *"-E-':“ oo [=] [ e T e T = | — L°.1T o I?_iﬂ
8= |fe] =8 (SN ) xjta 8 8 a5 8 CBlivenoy) | TE gy
Copper chromite black| ga106 91-4| 1-6 ol |ololo Not Classified - -
spinel
QBkme 2AEE| 1.1- o o PV [Harmonised C&L] _
6 Asg 13 Titanium dioxide 13463-67-7| 7-14 0] 0] 0] Carc 2 0]
Chrome antimony Conal 1 Acute Tox.(oral) 4, _
titanium buff rutile 68186-90-3| 16 0 010/0 Acute Tox.(inhal.) 4 0
S|||§|c acid, alumm'um 101357-30- 1-10 0 olo Not Classified ~ ~
sodium salt, sulfurized 6
A/P
7 | KSKHEMES | 0.93-1 g dioxide | 7631-81-9 | 1-10 ol o Not classified - -
H2HE), 0.97
FAMRIE
Skin Sens. 1, Eye Irit.
Dichromium trioxide | 1308-38-9 | 0.1-3 0 2, Acute Tox. 4(oral), - 0
Repr. 1B
Cobalt chromite blue .
A3 PVDF areen spinel 68187-11-1| 1-10 Not Classified 0]
O] ) :
g |(znis w2 | 18 Tianum doxde | 13463-67-1) 1-10 ol |o| |o [Ha"“°"'seg Call - 0
ol Tpag) 1.24 Carc
7 HRIE Copper chromite black| ga106 14| 1-10 Not Classified - -
spinel
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HE He | & arsh b ECHA &2
sl2f = [ | L P = PSE .
2 HI= “—E—"' 0o = = o mollc I?_iﬂl‘
ST & o= (%) X2 & 2| (C&L inventory) Tz
Cobalt titanite areen Carc. 1A, STOT RE. 1,|- Restriction
soinel 9 1-10 Skin Sens. 1, Resp. |(Nickel and its
P Sens. 1 compounds)
Zinc ferrite brown 1-10 Skin Imit. 2, Eye Imit. 2, ~
PRe(YR0lE | 1.12- .
M52 2 mug) | 118 | Titanium dioxide 1-10 [Harmg"'sed Call -
QMIOIE arc 2
Carbon black 1-10 Not classified -
- SVHC
Lead sulfochromate [Harmonised C&L] |- Authorisation list
ellow 16-23 STOT RE. 2, Carc. 1B,|- Restriction (Lead
Y Repr. 1A and its compound)
- Seveso
2018 e M| NE
) Talc 22-29 Not classified -
- SVHC
Lead chromate [Harmonised C&L] |- Authorisation list
0.1-1 Repr. 1A, Carc. 1B, |- Restriction (Lead

molybdate sulfate red

STOT RE. 2

and its compound)
- Seveso




F|=E Y S458E 248 S8 MSDS JHudgot

HE ¥E 07 MR MSDSO| D2 #Hximrpe” ECHA H&?
No. 25| EZH L5 HLYSEHP . LHe
(=] |:| = A‘IF,'_III oo [=] [ e T e T B = | — L°.1T o x —1§|,
8= |8 9=8 [ OASNo. () m|otalg 552 8| CBLinenoy) | TS gy
Cobalt chromite green| go1a7 495 |10-17 o| |ololo|o| skin Sens. 1 - -
spinel
Quartz 14808-60-7 | 4-11 (ORORNG! Not classified - -
Cristobalite 14464-46-1| 4-11 0|00 Not classified - -
Skin Sens. 1, Eye Imit.
Chromium oxide 1308-38-9 | 1-8 0 0l0|0 2, Acute Tox. 4(oral), - 0
Repr. 1B
QT4 13- | Chrome antimony onal 1 Acute Tox.(oral) 4, _
1 Slh{i=int=] 1.5 | titanium buff rutile 08186-90-3) 1-8 0 01010 Acute Tox.(inhal.) 4 0
Celite (HXE) 68855-54-9| 1-6 0l0|0 Not classified - -
Tale 14807-96-6| 1-6 0|00 Not classified - -
Eye Imit. 2, STOT RE 1,
Iron oxide 1309-37-1 | 1-6 0 0|00 STOT SE 3, Skin Irrit. - 0]
2
Cobalt titanite areen Carc. 1A, STOT RE. 1,|-Restriction
i g 68186-85-6|0.1-1 O | O| Skin Sens. 1, Resp. |(Nickel and its -
spinel
Sens. 1 compounds)
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III.
HE 3 27| T4 MSDSO| IE Hx7R5E" ECHA H&?
No. sl |2 5| EIE H | 5 AL BP N Lhe
(=] Hx *"-E-':“ oo [=] [ e T e T B = | — L°.1T o IT_1§P
8= |fe] =8 (SN ) xjta 8 8 a5 8 CBlivenoy) | TE gy
Pigment Yellow 151 |31837-42-0| 1-6 Not classified - 0
Chrome antimony Conal 1 Acute Tox.(oral) 4, _
1 OM HRIE | 1.0- | titanium buff rutile 68186-90-3) 1-5 0 01010 Acute Tox.(inhal.) 4 0
U RUED | 1.4 [Titanium zi i
(BE158 e Titanium zinc antimony| geeas 7. ¢ 1-4 o/ |olo|o Not Classified - -
stannate
Titanium dioxide | 13463-67-7| 1-8 0 0 0 - -
13 HEl=2 01'9532_ Aluminum 7429-90-5 | 5-15 0|0|0 Not classified - -
- SVHC
[Harmonised C&L] |~ Authorisation list
Lead sulfochromate | 451, 575 11020 0/0|0|0| 0| [STOTRE 2, Carc. 18, Hestriction -
) yellow (Lead and its
Ut AZ=O| = 0.97- Repr. 1A compound)
14 2 Huj9 4= 1' 03 - Seveso
ode ' Limestone 1317-65-3 | 0-5 o|0|o0 Not classified - -
Kaolin, calcined  |{92704-41-1| 0-5 0]0|0 Not classified - -
Bentonite 1302-78-9 | 0-1 0 Not classified - -
- SVHC_ o
LIEZMEZ QA 102- | Lead sulfoch [Harmonised C&L] |~ Authorisation list
15| ceQuEe | gad sultochromate | 13,379 110-20 00| 0|0| 0| |[STOTRE. 2, Carc. 18, R%S”'Cé'?? -
erpie)/ )| 0 yellow Repr. 1A eac and 1S
(ERRIS/HIE pr. compound)
- Seveso

51
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=
ms

=

k=]
|_E

S5t MSDS 7Adu0t

HE 27| FHNE MSDSOl| M2 HagHEE" ECHA Hg?
No. sl |2 5| EIE H | 5 AL BP N Lhe
(=] |:| == -LE'D:' oo [=] [ e T e T B = | — LOITF o x ?_15}
2= |HE 8 | CASNo ) |xista e 8 dE g Calimentoy) | RS gm
oMEz Copper, phthalocyanine| 147-14-8 1(_) 0 Not classified - 0
16 [xioizay oftey, | 927
oy e | 0% | 2-Ethyihexandic acid | )oyer o0 01013
zirconium salt
- SVHC
. Famonse o | A0
T O . _ _ _ _
17 XotiEs! ojui| 1.07 Lead chromate 7758-97-6 |10-20 O0|0|0|0O|O0O STOT F;I:pf, ﬁa&rc. 1B, (Lead and its
) compound)
- Seveso
Eye Imit. 2, STOT RE 1,
Z3°E, Diiron trioxide 1309-37-1 |30-40 0 O| O| O| |[STOT SE 3, Skin Irrit. - 0
g | AEsER | 137- 2
489 22 | 1.4 :
d=8 Limestone 1317-65-3 | ) o|o|o Not classified - -
Aluminum hydroxide |21645-51-2| 1-5 Eye Imt..2, STOT SE3, - 0
232|E, Skin Irrit. 2
AHESERZ | 1.32-
19 =20 9= | 136 Limestone 1317-65-3 |20-30 0|0|0 Not classified - -
d=8 i
Titanium dioxide | 13463-67-7| 1-5 ol |o] |o [Harmgz'rieg call - 0
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HE N4 27| TN MSDSO| IE Hx7R5E" ECHA Hg?
No. sl |2 5| EIE H | 5 AL BP N Lhe
(=] Hx *"-E-':“ \ oo [=] [ e T e T B = | — L°.1T o I?_EP
8= |fe] =8 (SN ) xjta 8 8 a5 8 CBlivenoy) | TE gy
Kaolin, calcined 92704-41-1] 1-5 (ORNORNG! Not classified - -
Kieselgur 61790-53-2| 1-5 (ORORNG! Not classified - -
1) 2AI SA2%, oi7F 7Y EE, e A2 MRHEE, EY: SEHU2EE, 55 MUSEST UY RNQUAL, AR EaATRIC e
FMQIAL, =& =E7|FHEFEE, o8& o187I& Olot |A| i RolQIXt

287t gl 820= ECHA ZI0|X| Brief profileO|N Z3|==
o
o
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Aol E0 e v T ARl SE5F0] e A= Y] SR
=273 wedt 23 AA| 30F § #71EZ0l 2F, F7IEEo] 2850t
4 FYEE ol 9YEE/UVCB 2405E AR 43 gddE4do
25%, UVCB &3&0] 5%t . Addze 54 75, BH 55, 24 2%
=4 4%, A 3F, A 3T :rlﬁ—ﬂ&’i U% i Adtm ==

ol telE ek, Alolotd, At IH|s:

= S8 MSDS JhMeot

(B II-5) AE & 28 42
Color ind =3
No. °°,(lo'f‘ 1 cAs No. ECHA 2y Sl =5
1 | Gl pigment | 1533 g5 4 Carbon black C Mono
Black 6
2 C.glapéilgnﬁnt 12227-89-3 Iron oxide black Fes04 Mono
C.l. pigment Ao Spinels, iron titanium AlyOs, Fez0s,
3 Black 12 68187-02-0 brown MnQ, or ZnO UVCB
4 | Gl opigment | 4314 og 3 Zinc sulfide SZn Mono
Black 17
C.l. pigment _aa_- |Manganese ferrite black
5 Black 26 68186-94-7 spinel (Fe,Mn)30g Mono
C.I. pigment e I[ron cobalt chromite
6 Black 27 68186-97-0 black spinel CoCryFes30s Mono
v C.l. pigment 63186-91-4 Copper chr_omite black CuCry0s Mono
Black 28 spinel
Cl piament 29H,31Hphthalocyanina
8 | “Ein jex | 147-14-8 | 10(2N29,N30,N3T,N32 | CazHicCuNs | Mono
copper
C.I. pigment Al Cobalt aluminate blue | Co(x)Al(3-x)O4
9 Blue 28 1345-16-0 spinel 1<x<15 uves
C.l. pigment | 101357-30- | Silicic acid, aluminum .
10 Blue 29 6 sodium salt, sulfurized Al2NasOgSsSi - | UVCB
11 C.I. pigment 63187-11-1 Cobalt chromite blue Co(ALCP,0s | Mono
Blue 36 green spinel
12 C.Iéll?(iegrgzent 14808-60-7 Quartz (Si0y) SiO2 Mono
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Color ind =%
No.| “7 "7 | CAS No. ECHA 2% S o
13 | Gl pigment | ga1gg go-g | Chrome antimony 1 01 nig ospoTi, | UVCB

Brown 24 titanium buff rutile 18055113
14 C.l. pigment 68187-51-9 | Zinc ferrite brown spinel ZnFey04 Mono

Brown 31
15 C.I. pigment 1344-37-7 Lead sulfochromate Pb(Cr.S)O. Mono

Green 15 yellow
16 Cé.repéi%nﬁnt 1308-38-9 | Chromium (IIl) oxide Cr,03 Mono
17 C.I. pigment 63187-49-5 Cobalt chrc_)mite green CoCr,0u Mono

Green 26 spinel

C.I. pigment or. Cobalt titanite green :
18 Green 50 68186-85-6 spinel (C0),TiO4 Mono
19 C'I'q'ez'g{gf”t 1309-37-1 Diiron trioxide Fes0s Mono
20 C.II:%ezig{T(w)gnt 7758-97-6 Lead chromate CrO4Pb Mono

C.I. pigment o Lead chromate
21 Red 104 12656-85-8 molybdate sulfate red CrMoOraPbsS | Mono
20 | Gy pigment | 4314-13-2 Zinc oxide 0zn Mono
23 C"Wﬁi'femg”t 13463-67-7 | Titanium dioxide TiO, Mono
24 Cv'\}hi?eigngt 546-93-0 | Magnesium carbonate CH203.Mg Mono
25 | i PIITENt | 12001-26-2 Mica AlK.OsSi | Mono
26 | iy PIOTEN | 14807-96-6 | Tale (MgsHaASI09) | MgsHa(SIOs) | Mono
27 | i Pi9ment | 7631-86-9 Silicon dioxide 05i Mono
28 C.I. pigment 1344-37-2 Lead sulfochromate Pb (Cr.S) Os | Mono

Yellow 34 yellow

2[[1[[(2,3dihydro2ox01H

C.l. pigment _ 1.~ |benzimidazol5yl)amino]c

29 Yellow 151* 31837-42-0 arbonyl]2oxopropyl]azo] C1gH15N50s Mono
benzoic acid

C.l. pigment _on_o | Titanium zinc antimony .

30 Vellow 216 85536-73-8 stannate (Sn,Zn,Ti)O, |UVCB

*

. organic substance
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3. M=z9 24 Zi

D W Nz AAZF £4928%

71 ICP-OES 2AM2Z1t
=4 [V-269] 2548 35 2 (Ag), HlA (As), 54 (B), HIZ2F (Be),
(K), 2288 (Mo), Al (So), BB (T)E BE A4 A2
AY AZ8A njgtolqict A7 & 39 F445) dkS % -6 2
I-7¢1 "}E}WS’J\E} 7V ®ol det 422 EFvlE (AD, & (Fe), Z€ (Ca),
HEE (Na) 5ol

=
L

m\u

I
1=
'E‘
ey

t

(B I1-6) Al2 5 24420 &2

2| Weight %)

Element S1 S2 S3 S4 S5 S6 S7 S8 S9 S10
Ag ND" ND ND ND ND ND ND ND ND ND
Al 027 006 ND 458 ND 0.13 032 0.14 0.08 0.11
As ND ND ND ND ND ND ND ND ND ND
B ND ND ND ND ND ND ND ND ND ND
Ba ND ND ND ND ND ND ND 0.14 033 0.91
Be ND ND ND ND ND ND ND ND ND ND
Ca 027 ND 008 0.3 ND ND ND 0.08 ND 0.97
Cd ND ND ND ND ND ND ND ND ND ND
Co ND ND ND ND ND ND ND 034 ND ND
Cr ND ND ND ND ND 0.18 ND 0.07 ND ND
Cu ND ND ND ND ND 0.19 007 011 ND ND
Fe 2 013 ND 1055 ND 0.05 035 ND 032 0.3
K ND ND ND 0.78 ND ND ND ND ND ND
Mg ND ND 0.89 099 ND ND ND ND ND 276
Mn 0.09 ND ND 348 ND 016 ND 007 ND ND
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Element S1 S2 S3 S4 S5 S6 S7 S8 S9 S10
Mo ND ND ND ND ND ND ND ND ND ND
Na ND ND ND 046 ND ND 05 ND ND ND
Ni ND ND ND ND ND ND ND 0.63 ND ND
Pb ND ND ND ND ND ND ND ND ND ND
Sb ND ND ND ND ND ND ND ND ND ND
Se ND ND ND ND ND ND ND ND ND ND
Si 0.03 ND ND 0.05 ND ND 0.04 ND ND ND
Ti 0.09 0.04 ND ND ND ND ND 035 ND ND
Tl ND ND ND ND ND ND ND ND ND ND
\Y ND ND ND ND ND ND ND ND ND ND
Zn 72 01 049 712 ND ND ND 035 021 ND

Ag, Silver; Al, Aluminum; As, Arsenic; B, Boron, Ba, Barium; Be, Beryllium; Ca,
Calcium; Cd, Cadmium; Co, Cobalt; Cr, Chrome; Cu, Copper; Fe, Iron; K, Potassium;
Mg, Magnesium; Mn, Manganese; Mo, Molybdenum; Na, Sodium; Ni, Nickel, Pb,
Lead; Sb; Antimony; Se, Selenium; Si, Silicon; Ti, Titanium; TI, Thallium; V, Vanadium

/n, Zinc

‘ND : None Detection

(E I-7) N2 & 34480 &y
(9] : Weight %)
Element S11 S12 | S13 | S14 | S15 | S16 | S17 | S18 | S19 | S20
Ag ND" ND ND ND ND ND ND ND ND ND
Al 0.12 | 0.11 [ 1086 | 0.07 | 0.06 ND 0.05 ND 0.16 0.1
As ND ND ND ND ND ND ND ND ND ND
B ND ND ND ND ND ND ND ND ND ND
Ba ND 0.23 ND 0.19 | 1.18 ND 1.39 ND ND ND
Be ND ND ND ND ND ND ND ND ND ND
Ca ND 0.05 ND 3.22 ND 0.07 | 0.37 | 4.21 | .92 | 7.71
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Element | S11 | S12 | S13 | S14 | S16 | S16 | S17 | S18 | S19 | S20
Cd ND ND ND ND ND ND ND ND ND ND
Co 0.04 | ND | 0.03 | ND ND | 0.03 | ND ND ND ND
Cr 0.09 | ND ND ND | 0.83 | ND ND ND ND ND
Cu ND ND ND ND ND | 0.5 | 0.18 | ND ND ND
Fe 0.83 | 0.08 | 0.08 | ND ND ND | 0.28 | 1.69 | ND | 1.39
K ND ND ND ND ND ND ND ND ND ND
Mg 0.25 | ND ND | 0.06 | ND ND ND | 0.1 | 0.19 | 0.17
Mn ND ND ND ND ND ND ND ND ND ND
Mo ND ND ND ND ND ND ND ND ND ND
Na 0.05 | ND ND ND ND ND ND | 0.21 | ND ND
Ni ND ND ND ND ND ND ND ND ND ND
Pb ND ND ND ND | 3.27 | ND ND ND ND ND
Sb ND ND ND ND | 0.03 | ND ND ND ND ND
Se ND ND ND ND ND ND ND ND ND ND
Si ND | 0.02 | ND ND ND ND | 0.04 | ND ND ND
Ti ND | 0.07 | ND ND ND ND ND ND ND | 0.16
Tl ND ND ND ND ND ND ND ND ND ND
\Y ND | 0.03 | ND ND ND ND ND ND ND | 0.95
Zn 0.06 | 0.15 | ND ND ND ND ND ND ND ND

Ag, Silver; Al, Aluminum; As, Arsenic; B, Boron, Ba, Barium; Be, Beryllium: Ca,
Calcium; Cd, Cadmium; Co, Cobalt; Cr, Chrome; Cu, Copper; Fe, Iron; K, Potassium;
Mg, Magnesium; Mn, Manganese; Mo, Molybdenum; Na, Sodium: Ni, Nickel; Pb,
Lead; Sb; Antimony; Se, Selenium; Si, Silicon; Ti, Titanium; TI, Thallium; V, Vanadium
/n, Zinc

'ND : None Detection
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LH) ICP-MS £4Z1}
ICP-MSE ©]-&3t €7 A=l £8 55/4E2] &F< £ -8 L&t
= ICP-OFS 423} v po|7} AT HE AlZoA ¥4 (As)
go] %= 0.001 ~ 0.01 % HA= HEHAUL, 11 9] 7=F (Cd), = =d
(Mo), & (Pb), 2EE% (Sr), ¥ith& (V) 5°] vIF A=A +=2 (Hg)>
LR AlZOJAMRE mFF HEH AT

(HQ] : Weight %)

No. | S1 S2 S4 S6 S8 | S12 | S13 | S15 | S16 | S18 | S19

Al | 0.56 | 0.01 | 2.05 | 0.04 | 0.14 | 0.04 | 2.00 | 0.02 | 0.00 | 0.00 | 0.13
As | 0.00 | 0.01 | 0.01 | 0.00 | 0.01 | 0.00 | 0.01 | 0.01 | 0.00 | 0.01 | 0.01
Ba | 0.00 | 0.00 | 0.01 | ND" | 0.05 | 0.12 | 0.00 | 0.71 | 0.00 | 0.00 | 0.00
Be | 0.00 | 0.00 | 0.00 | ND | ND | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
Cd | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
Co | 0.00 | 0.00 | 0.00 | ND | 0.32 | ND | 0.01 | 0.00 | 0.01 | 0.00 | 0.00
Cr | 0.00 | 0.08 | 0.00 | 0.25 | 0.32 | 0.00 | 0.00 | 0.44 | 0.00 | 0.00 | 0.00
Cu | 0.00 | 0.00 | 0.00 | 0.77 | 0.13 | 0.00 | 0.00 | 0.00 | 0.32 | 0.00 | 0.00
Fe | 1.24 | 0.26 | 280 | 0.02 | ND | 0.12 | 0.05 | 0.00 | 0.00 | 0.39 | 0.03
Mg || 0.00 | ND | 1.12 | ND | ND | ND | ND | 0.00 | 0.00 | 0.02 | 0.23
Mn || 0.06 | ND | 0.81 | 0.14 | 0.09 | ND | 0.01 | 0.00 | 0.01 | 0.00 | 0.00
Mo | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
Ni | 0.00 | ND | 0.00 | 0.00 | 0.30 | ND | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
Pb | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 2.59 | 0.00 | 0.00 | 0.00
Sb | 0.00 | 0.23 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.01 | 0.00 | 0.00 | 0.00
Sn | 0.00 | 0.00 | 0.00 | ND | ND | 0.31 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
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No. | S1 S2 S4 S6 S8 | S12 | S13 | S15 | S16 | S18 | S19
Sr | 0.00 | 0.01 | 0.00 | 0.00 | 0.00 | 0.00 | ND | 0.00 | 0.00 | 0.00 | 0.00
Ti | 0.05 (331|005 004|363 ]| 0.23] 0.00]| 0.00|0.00|0.00 | 1.60
vV | 0.01 | 0.01 | 0.01 | 0.00 | 0.01 | 0.02 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01
Zn | 4226| 0.14 | 497 | ND | 0.27 | 0.41 | 0.00 | 0.00 | ND | 0.00 | 0.01
Hg | 0.00 | 0.00 | 0.00 | ND | ND | ND | 0.00 | ND | ND | ND | ND

Al, Aluminum; As, Arsenic, Ba, Barium; Be, Beryllium; Cd, Cadmium; Co, Cobalt;
Cr, Chrome; Cu, Copper; Fe, Iron; Mg, Magnesium; Mn, Maganese; Mo, Molybdenum;
Ni, Nickel; Pb, Lead; Sb; Antimony; Sn, Tin; Sr, Strontium; Ti, Titanium; V, Vanadium
Zn, Zinc; Hg, Mercury
'ND : None Detection

2) E8o A7 B
AR T R
7Fedt AR 23S
1,190 m € 1,115 m& mlo]Z&2ng 37] ExE Yehflch (I II-1,
¥ 1I-9)

GFAER)
1517] 95t SP-ICP-MSS o]&5fo] B4
EA43%E 23 A g (Ca) AECIL

o 7]

T

Frequency
=

=3

o o

1167

1667

Diameter (nm)

2167

2667

Frequency

EEE P o

>
3

Diameter (nm)

1667

2167
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(B [MI-9) £4=39 UXEE Y FI|2E
Sample #18 #19
Analyte Ca Ca
Most Frequent Size (nm) 1017 1017
Mean Size (mm) 1190.2232 1115.1507
No. of Peaks 1483 292
Mean Intensity (counts) 486.97977 345.71575
Particle Concentration (parts/mQ) 8948.7512 1761.9928
Dissolved Intensity (counts) 33.645935 39.281728
Dissolved Concentration (ppb) 1534.7432 1792.0437
4. BxMuo| 95N SOl Za
1) ICP-OES &4
ARZFA ABAFE ol-8st] SR WollA A=AS Adsta A48
gelet 23 A2 A<+ 0. 999801* o L& 435It (& MI-10). HE
SHAl= 0.1430~2.4018 ug/ml, BFTAI= 1.4300~24.0175 ug/ml)°] ATt
(B M-10) AEZM &Y
24 - HESH | HEsHA
No. agAs | 187 W | BE -
o| yu | FBAT | VBN | YH R () | g/
1 Ag 0.9999 991.42 42.07 66.86 0.2023 2.0232
2 Al 0.9998 83.51 -7.27 ©.86 0.2465 2.4648
3 As 0.9999 46.85 1.31 2.49 0.1592 1.5923
4 B 0.9999 289.40 14.05 19.24 0.1994 1.9945
5 Ba 0.9998 22735.05 | 1036.93 1716.17 0.2265 2.2646
6 Be 0.9998 34237.87 | 1559.46 2619.96 0.2296 2.2957
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o

No. | E | zmas | sien | vam | mmen %f/%“ %ﬁ%‘“
7 Ca 0.9999 448.43 38.38 29.15 0.1950 1.9501

Cd 0.9999 907.16 49.68 49.07 0.1623 1.6227

Co 0.9999 411.31 28.42 24.07 0.1756 1.7558

10 Cr 0.9999 751.03 36.63 53.69 0.2145 2.1447
11 Cu 0.9999 976.95 4717 64.91 0.1993 1.9932
12 Fe 0.9998 781.46 62.62 60.12 0.2308 2.3080
13 K 0.9998 312.27 207.03 250.00 2.4018 24.0175
14 Mg 0.9998 20820.00 | 1482.66 1652.64 0.2381 2.3813
15 Mn 0.9998 4589.22 288.11 369.97 0.2419 2.4185
16 Mo 0.9999 216.79 6.84 10.53 0.1457 1.4567
17 Na 0.9998 911.74 187.76 72.29 0.2379 2.3787
18 Ni 0.9999 271.60 17.18 15.27 0.1686 1.6863
19 Pb 0.9999 95.02 5.70 5.68 0.1792 1.7920
20 Sb 0.9999 49.82 2.41 2.66 0.1604 1.6042
21 Se 0.9999 44 .90 1.21 2.21 0.1477 1.4769
22 Si 0.9998 263.42 0.83 12.25 0.1395 1.3945
23 Ti 0.9999 2280.87 83.29 157.40 0.2070 2.0702
24 Tl 0.9999 30.46 0.90 2.00 0.1973 1.9733
25 \Y, 0.9999 874.81 37.69 58.95 0.2022 2.0217
26 Zn 0.9999 1028.66 42 .66 49.03 0.1430 1.4300
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2) ICP-MS &4
AT FBAFE ol85t] SHRY WollA AFAE ZHdstar A4
< g%t AAASL 0.9980014 02 BT F55H9ch AESIAL=
0.0001~2.4018 ug/ml, FFSHAI= 1.4300~24.0175 ug/me)°1Ach (F MM-11).
(B I-11) A™EZM R84
N i Al o s
1 Al 0.9980 0.151 0.0524 0.1730
2 As 0.9990 0.010 0.0023 0.0075
3 Ba 0.9990 0.007 0.0000 0.0013
4 Be 0.9990 0.002 0.0004 0.0010
5 Cd 0.9990 0.003 0.0001 0.0000
6 Co 0.9990 0.002 0.0004 0.0013
7 Cr 0.9990 0.020 0.0440 1.4604
8 Cu 0.9990 0.021 0.0040 0.0123
9 Fe 0.9990 0.883 0.0600 0.1967
10 Mg 0.9990 1.430 0.0680 0.2252
11 Mn 0.9990 0.025 0.0007 0.0025
12 Mo 0.9990 0.007 0.0006 0.0021
13 Ni 0.9990 0.002 0.0020 0.0053
14 Pb 0.9990 0.001 0.0003 0.0115
15 Sb 0.9990 0.026 0.0004 0.0014
16 Sn 0.9990 0.011 0.0010 0.0033
17 Sr 0.9990 0.003 0.0005 0.0017
18 Ti 0.9990 0.013 0.0030 0.0105
19 V 0.9990 0.006 0.0020 0.0056
20 Zn 0.9990 0.485 0.0210 0.0686
21 Hg 0.9980 0.550 0.0110 0.0383
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5. MSDS &Ed T7F & HY Bt etk

» =20 MSDSO| 7IAlE irEe Ao 2451Y] o fRR =R
TR0l WE TRt 4SS AdEste] SRR Yrishke Ao
Z sttt

" ERoe FUIMR, AV & wdR 25420 °
Aenz JNEEAET ofit ERERAY Filde

= FUI¢RY foide FERETde OE
Hr 2 griE|ojok st MSDS ZHAgol: |

= AR B Alee B9t 2dYeR HiAsky 7]%Ho}74ur EE
TAERZ R FEde 71Ashks Aol BrEASi.

" U, ERVIRER 59 SHRE MSDS A& It #AIARl Zlel=eel
A7gel B85ttt

o| u}
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w3 YBeHE o vlojsieh 44 BBY FYE 2FH0] 100 m 014
OJBHElERs YAZE BT AFBEIT et ERAAE ol st e

T
WA o2 AMAZ ARRE7| T SHA|TE =2 A AQtRE Wol AREHH ECHA
= = 9J4=4 Group

um ©]5k1 AR

o

Eloll

1A

=

1o

ot

i3

o

>3:1)9] oJArstE|ElE2 Carc. 1B EE 1AR £§7
AAY B7HE P sfoF bt

g A= 5 HeE FHO 548582 TRt AR 19% 5 1350190
olilslElENE W YAE RS Almrt 7H Beko, 71er Alslotdd, Ak,
ALY Fre|ZEEAlobd | AKSIEE |5 Manganese ferrite black spinel,
Chrome antimony titanium buff rutile, Cobalt chromite blue green
spinel, C.I. Pigment Yellow 151 A&0] YlEo 2 AL} SP-ICP-MS
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A4 ToA = FAYHY S SAERT 24]0] 7Hssto] siE A2
& E7Fs35kiH.
= UVCB =424 93] 7HA] 5480l 247%2E o1
=t Y A=Y 5498 F UVCB B4 /st A&7 19% F Spinels,
iron titanium brown, Cobalt aluminate blue spinel, Silicic acid,
aluminum sodium salt, sulfurized, Chrome antimony titanium buff
rutile, Titanium zinc antimony stannate2 5%©°] AAtt. 1Y o=
ECHA ®R77|E2 = Ao ddEd Fue stAAT 714g £4= UVCB
4= FF0to] 55 =4 55 Al 9¥EE E= UVCB B4 251971
fiZoltt. 18y UVCB &42 #4844 945/, 342= g9strlo 2&
st7loll AgdstA] ehtt. 1A FZols ¥k ® CICPsE 24, 94, 24T%,

=
AE9] 44 CICPse Ee 8 74 425 18ste] 24 7% % #42=
=] b~ 4 tﬂ

o P
M= g Aol AEHAUAT UVCB =29 FF2

27hsstsct
=29 WA PHE HYFAE o] Bast Tu Yol Yy
AP lo] ARl oleieg AL ol glom Yt el % FFRAo

ot} TS IS EEO Ae AEH7E ok E AR T ol A
wAsEoF Tt 2 Ao e AR FAol U AL AAE Aok
G B3=A g A7 3lol A ofEtZe] Bkt T A=RE AF
AR Este] A FA7|= A Y] F4leletet ERAHE A2 & AA e
235tz o] oiled =2 H4 o] &l $T/do] Adote] 4
sjst wp2jo] AAstr]ol &2t

L
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gletx /A2 REACH ©& 4 A8 7MY 8561t 3548 E40=
XRF € ICP o] e AgHt) etx4 ooz XAdRAY (X-ray
Diffraction analysis, XRD), F@AXAv|HH (Transmission Electron
Microscopy, TEM)Z &3t 24+ mete uf$ Fasitt. 18 YAte]
A7EELE @9lst7] Yot SP-ICP-MS, FARAAAUZW  (Scanning
Electron Microscopy, SEM)°|4 TEM< ©]-&3dl= A% 118 & & Ut

ot AFoN= = A5 §4 4 B4 A E 4 &Y 4
=A% 7heste] gt ARFoly JAe] A7) EA 0 B2 Aol AU
wEba £71E250] EAols &4 d87F 24, dAY 27 #4=
S TFAA AESHol ooty ke
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A& (Se), EE*% (Th2 2= Al=olA AEEA AUAY HEA vlto] ME}
7V Eol a3 A2 ¢Fulw (AD, E (Fe), &% (Ca), HEE (Na) 5°
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Abstract

A Study on the Improvement of MSDS
through Analysis Metal Components in

Inorganic Paint

Objectives : In accordance with the Occupational Safety and Health
Acts, hazardous chemicals must be listed as components on the MSDS
(Material Safety Dasa Sheet). Among chemical products, paint is a
material used in all industries and contains various types of chemicals.
It is necessary to improve the MSDS development through a survey on
the MSDS status of paint and analysis of metal components. By
analyzing the inorganic metal components of various paints and checking
whether they contain hazardous substances under the Acts, it is
intended to contribute to strengthening the management of hazardous
substances by identifying the actual conditions of MSDS and suggesting

improvement measures.

Method : In this study, The metal components of 26 metal compounds
managed by the Occupational Safety and Health Acts were selected as
harzadous substances, and 19 paints were selected by investigating
products containing 243 inorganic pigments currently in use. The target
sample was 2 types of organic substances and 28 types of inorganic

substances, and 25 types of single substances and 5 types of UVCB
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substances.

Results : As a result of analysis the samples were 2 types of organic
substances and 28 types of inorganic substances, and 25 types of single

substances and 5 types of UVCB substances.

Conclusion : In this study, The results can be helpful in determining
whether the paint contains hazardous metal components enough to
affect the classification, and it can be a guideline for MSDS improvement
through comparative review and reasonability with the manufacturer's
MSDS. Therefore, it will be possible to contribute to the management
of chemical substances in the workplace through the proper MSDS

development of inorganic paint.

Key words: Complex Inorganic Color Pigments (CICPs), Inorganic
Pigment, MSDS (Material Safety Data Sheet (MSDS), Paint, UVCB
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Color 'Ic'l>'7|/$' %-xEI
. CAS No. 0y =Xt =
index No. I3 KA 728 | v
gi(lj.cfi%ment 13007-86-8 | Benzenamine, oxidized 8%%4?&\]“1&6% Organic | UVCB
Cil._pigment | 1333-86-4 | Carbon black c Inorganic | Mono
C.I. pigment _an_ Silicic acid, aluminum . ’
Biack & 1335-30-4 salt Al209Si3 Inorganic | UVCB
Gl pigment | 1333-86-4 | Carbon black C Inorganic | Mono
Gl pigment | 1339-82-8 | Coke black Inorganic | Mono
Gl pigment | 021-99-6 | Charcoal, bone CHa Organic | UVCB
Gl piament | 7782-42-5 | Graphite c Inorganic | Mono
Gl piament | 19227-89-3 | Iron oxide black Fe304 Inorganic | Mono
C.I. pigment Ao Spenels, iron titanium Al203, Fe203, !
Biack 12 68187-02-0 brown MnO. ‘or ZnO Inorganic | UVCB
Gl piament | 1307-96-6 | Cobalt oxide Co0 Inorganic | Mono
Gl piament | 4313-13-9 | Manganese dioxide MnO2 Inorganic | Mono
Gl pigment | 1314-98-3 | Zinc sulfide SZn Inorganic | Mono
gi;'clfi%r%”eéﬁ( 12737-27-8 | Chromium iron oxide CrFe03 Inorganic | UVCB
C.I. pigment 90 Hematite, chromium )
Black 17 Blk 68909-79-5 green black Cr203 Inorganic | Mono
Sl piament | 12001-98-8 | C.I. pigment Black 18 Inorganic | Mono
C.I. pigment _ Hydrated Aluminum ’
B P99 Silicete Inorganic | Mono
(B:i;'cl?%g]em 55353-02-1 Eé%q;%r;il(;gn copper diiron | ¢c,Fe04CICuFe04 Inorganic | Mono

_ _ _ Sn(2xy)Sb(x)V(y)04

C.I. pigment _EA_ Tin antimony grey i
Black 23 68187-54-2 cassiterite 823?6%850 Inorganic | UVCB
C.I. pigment AR Titanium Vanadium .
Black 24 68187-00-8 Antimony Gray Rutile Inorganic | UVCB
C.I. pigment a0 Cobalt nickel gray ’
Biack 75 68186-89-0 periclase Inorganic | Mono
gig.cf%rgent 68186-94-7 IS\/Ipa;leanese ferrite black (Fe.Mn)308 Inorganic | Mono
C.I. pigment e Iron cobalt chromite .
Black 27 68186-97-0 | pjack spinel CoCr2fe3308 Inorganic | Mono
giflj.cfl%g]ent 68186-91-4 ggipr)]pexlar chromite black CuCr204 Inorganic | Mono
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Color s71/2 | 8d
. oH XA c
index No. | CAS No. 12 =X 7 g2 | 98
gi;'cfi%g]em 68187-50-8 Iron cobalt black spinel CoFe204 Inorganic | UVCB
C.I. pigment T Nickel iron chromite ’ .
Biack 30 71631-15-7 black spinel (Ni,Fe)(Fe,Cr)204 Inorganic | Mono
Cl. p R R N
1. pigment a7 ,1,9def:6,5, e'f'ldiiso .
Biack 31 67075-37-0 quinoline1.3.8,10(2H.9H)t C40H26N204 Organic Mono
etrone
Cl. p o e LSy
.I. pigment T thra[2,1,9def:6,5,10d'e -
Biack 32 83524-75-8 iisoguinoline1,3.8,10(2H.9 C40H26N206 Organic Mono
H)tetrone
gi;'clf'%g]em 75864-23-2 | Iron manganese oxide (Fe,Mn)203 Inorganic | UVCB
Sl pigment | 6g186-94-7 S’f/g)?r?gﬁ”ese ferrite black | (¢ Mn)308 Inorganic | Mono
gi;-cf'%ri‘em 56780-54-2 | Molybdenum disulphide MoS2 Inorganic | Mono
Gl pigment | 51745-87-0 | Titanium oxide 02Ti Inorganic | Mono
_ Con Diiron magnesium Mg(x)Fe(3x)04 )
12068-86-9 tetraoxide 0.5<x<1 4 Inorganic | UVCB
_ ECH# titanium, iron, aluminium | x(Al, Fe)2TiO5 * .
947-825-0 | oxide VTi02 Inorganic | UVCB
Ethanaminium,
I’}l[[il([[élédilethylagqino)ﬁhhenly
. ethylamino)1naphthale
gibep%gment 1325-87-7 nyllmethylene]2,5cyclohex ?;%HWOMONQO] Organic UvCB
adienlylidene]Nethyl,
molybdatetungstatephosp
hate
Ethanaminium,
Clo Il]l[[il([[éll’(]dilethylagqino)ﬁhhenly
.I. pigment e ethylamino)1naphthale -
Blue 1:2 69980-72-9 nyllmethylene]2,5cyclohex C33H40N3+ Organic
adienlylidene]Nethyl,
molybdatesilicate
Methanaminium,
N[4[[4(dimethylamino)phe
Cl. p AL A R
.I. pigment s alenylmethylene]2,5¢cyc -
Blue 2 1325-94-6 olhexadiemylidene]Nmeth C33H32N3 Organic
yl,
molybdatetungstatephosp
hate
Methanaminium,
N[4[(2chlorophenyl)[4(dim
Cl. pigment ethylamino)phenyllmethyl
Biu'epgg 1325-74-2 enel2,5cyclohexadienlylid | C23H24CIN2+ Organic
ene]Nmethyl,
molybdatetungstatephosp
hate
gibep%%mem 1325-93-5 | C.I. Pigment Blue 10 C29H32N3+ Organic
Methanaminium,
o N[ll]l&ét(dikr]‘n?athylarﬂino)%hﬁ
I. pigment 70— ny ethylamino)Tnapht :
Blue 11 71798-70-4 alenyllmethylene]2,5cyclo C29H32CIN3 Organic
hexadien1ylidene]Nmethyl
, tungstatephosphate
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Color s71/2 | 8d
. AS No. o N =
index No. | CAS No 12 =X e
Gl pigment | 4325-77-5 | Pigment Blue 12 C25H27CI2N2+ Organic
C.l. pigment e Thydroxy4(ptoluidino)anthr .
Bive 13 81-48-1 aquinone C21H15NO3 Organic Mono
Ethanaminium,
Clo N[4|[]bis[4édi|eth;ilgrr51ino)lpn
.. pigment _aa_ enyllmethylene]2,5cyclo -
Blue 14 1325-88-8 exadienlylidene]Nethyl, C3THA3NS Organic
molybdatetungstatephosp
hate
. 29H,31Hphthalocyaninato(
C.l pigment | 147 14-g8 | 2)N39,N30,N31,N32 C32H16CuN8 Organic | Mono
Blue 15 copper
C.I. pigment a7 Copper .
Bive 15:1 12239-87-1 chlorophthalocyanine C32H15CICuN8 Organic UVCB
C.l. pigment o Copper :
Bive 15:2 12239-87-1 chlorophthalocyanine C32H15CICuN8 Organic UVCB
: 29H,31Hphthalocyaninato(
Gl plgment | 147-14-g | 2)N29,N30,N31,N32 C32H16CuN8 Organic | Mono
Blue 15:3 copper
: 29H,31Hphthalocyaninato(
C.I. pigment 147-14-8 2)N29,N30,N31,N32 C32H16CuN8 Organic | Mono
Blue 15:4 copper
. 29H,31Hphthalocyaninato(
Gl pigment | 147 14-g | 2)N29,N30,N31,N32 C32H16CUN8 Organic | Mono
Biue 15:6 coppor
Cil- plament | 574-93-6 | Phthalocyanine C32H18N Organic
Gil-_piament | 71799-04-7 | C.I. Pigment Blue 17:1 | C32H16CuNBOBS | Organic
C [Barium I C CuN806S
.I. pigment A1 29H,31Hphthalocyaninedi 32H14CuN806S2.B .
Bive 17:1 67340-41-4 | Sliphonato(@)N29.N3O.N3 | a Organic
1,N32]cuprate(2)
[[4[[4(phenylimino)2,5cycl
Cl. pigment ohexadienlylidene][4[(sulp
Bile 18 1324-77-2 | hophenyl)amino]phenyllm | C37H29N306S2 Organic
ethyllphenyllamino]benze
nesulphonic acid
c [[|4[(4ar‘£1inolmgolyl)2[4(8hen
.I. pigment _9a_ ylimino)cyclohexa2,5dien1 .
Bl 68560-23-6 | Vil i hermllami | C37H28N3Na0BS2 | Organic
nolbenzenesulphonic acid
C.1. pigment Y Trichloro6, 15dihydroanthra .
Bive 21 1324-26-1 2ine5.9. 14, 18tetrone C28H11CI3N204 Organic
C.I. pigment _o7_ Chloro6, 15dihydroanthrazi .
Biue 22 1324-27-2 ne5.9.14,18tetrone C28H13CIN204 Organic
Dihydrogen
(ethyl)[4%[4[ethy|(3suIphon
Cl. pigment atobenzyl)aminolphenyl](2
Bite o 6548-12-5 | sulphonatophenyl)methyle | C37H38N209S3 Organic
nelcyclohexa2,5dien1ylide
ne](Bsulphonatobenzyl)am
monium, barium salt
o LS pen
.. pigment _(a_ enyl]4,4'diyl)bis(azo)]bis -
Bive 75 10127-03-4 3hydroxyNphenylnaphthal C48H36N606 Organic

ene2carboxamide]
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Color f71/%7 | 23
. AS No. o N =
index No. | CAS No 12 =X 7 g2 | 98
4.4'((3,3'dimethoxy[1,1'bi
C.l pigment henyl]4,4'diyl)bis(azo)]bis
Biu’engfs 5437-88-7 | 3hydroxyN(2methoxyphen | C50H40N60 Organic
éI)TaphthaIeneZCarboxami
e
Cil: plgment | 12240-15-2 | C.I. Pigment Blue 27 C6Fe2KNG Inorganic | Mono
Cil- plgment | 14038-43-8 | Prussian blue C18Fe7N18 Inorganic | Mono
C.l. pigment | Hgggggp-5 | Ammonium iron(3+) C6FeNG.Fe.HAN Inorganic | Mono
Blue 27 hexakis(cyanoC)ferrate(4) e 9
C.l. pigment (- Ammonium iron(3+) -
Bive 27:1 25869-00-5 hexakis(cyanoC)ferrate(4) C6FeN6.Fe.HAN Inorganic | Mono
C.I. pigment e Cobalt aluminate blue Co(x)Al(3x)04 )
Bive 28 1345-16-0 spinel T<x<15 Inorganic | UVCB
C.I. pigment A C.l. Pigment Blue ’ ’
Bive 29 57455-37-5 29/Ultramarine Blue Al6Na8024S3Si6 Inorganic | Mono
C.I. pigment _an. Silicic acid, aluminum ; h
Bive 29 101357-30-6 sodium salt, sulfurized AlI2Na406S3Si Inorganic | UVCB
gillj.eplzggment 1317-97-1 | Lazurite NabAI4Si654020 Inorganic | Mono
C.l. pigment o Copper(ll)- hydroxide . .
Bive 30 166733-69-3 | Zrbonate CuCO3-Cu(OH)2 Inorganic | Mono
Cil- pigment | 10279-g0-4 | Salclum. Copper Silicate | c5cusi4010 Inorganic | Mono
gibepégzment 69458-70-4 C.I. Pigment Blue 32 Inorganic | Mono
gitepis%ment 8046-59-1 C.l. Pigment Blue 33 Inorganic | Mono
gibepé%mem 1317-40-4 Copper sulphide CuS Inorganic | Mono
C.l. pigment _aa_ Dialuminium cobalt . .
Bive 34 1333-88-6 tetraoxide Co0O-AI203 Inorganic | Mono
(éillj.epég\%ment 68187-05-3 Spinels, cobalt tin grey Co2Sn04 Inorganic M\%%/
gibepé%ment 1345-19-3 Cobalt tin trioxide CoSn0O3 Inorganic | Mono
Cil- pigment | 3712-59-8 | C.I. Pigment Blue 35 Inorganic | Mono
C.I. pigment PP Cobalt chromite blue ’
Bive 36 68187-11-1 green spinel Co(Al,Cr)204 Inorganic | Mono
. Spinels, aluminum
gibepé%ﬂem 74665-01-3 kc)lhromium cobalt zinc Inorganic | UVCB
ue
2methyl4[[4[[4[(3tolyh)ami
Cl. pigment nolphenyl][4[(3tolylimino]2
Bite 58 6417-46-5 | ,bcyclohexadienlylidene] | C40H35N303S Organic
methyl]phenyllamino]benz
enesulphonic acid
Benzenesulfonic acid,
o 3m‘|3)thy|4[[il[[ﬁ[(2rlr]w[it[?%/lph
.I. pigment _aa_ enyl)amino]pheny me -
Blue 57 5905-38-4 thylphenyl)imino]2,5cycloh C40H35N3038 Organic

exadienlylidene]methyllp
henyllamino]
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Color oy/2 | =2
H = 1 ad/a ==
o No. | CAS No. ol HRHAl g
C.l. pigment AR 1,4bis(ethylamino)anthraq -
Bive 59 6994-46-3 Uinone C18H18N202 Organic
C.I. pigment a7 6,15dihydroanthrazineb,9, .
Biue 60 81-77-6 14.18tetrone C28H14N204 Organic Mono
[[4[[4(an|l|no)phenyl][4(phe
C.l oigment nylimino)2,5cyclohexadien
Bidep691 1324-76-1 1ylidenelmethyllphenyl]a C37H29N303S Organic Mono
mlr&o]benzenesulphonlc
aci
C.I. pigment e Sulfonated derivative of .
Bive 61:1 1324-76-1 Triphenylmethane C37H29N303S Organic
B|s|[[2([[4E]d||ethy|ar;qmo)%hﬁ
ethylamino)1napht
C.I. pigment A yﬁ/methylene Joyclohexa2,5 .
Blue 62 82338-76-9 dienlylidene]diethylammo C33H40N3 Organic Mono
nium]) dlcopper(1+g
hexa(cyanoC)ferrate(4)
Ethanaminium,
l]l[[44([[4rgd|lethylagr11|no)ﬁhﬁn|y
) ethylamino)1naphthale
SivePmoM | s7485-08-0 | DYImeenal Sovelohex Organic
copper(1+)
(0C61 1)he><ak|s(cyano;<C)f
errate(4) (2:2:1)
Aluminium,
cl. pigment | 16501-35-3 | a0 gdllhgdrﬁ%?ﬁugozg.H' H10AIN208S2 i i
Bive 63 ol2ylidene) ihydro3o | C16H10 08S Organic Multi
xoTHindolebsulfonic acid
complex
C.l. pigment 90 7,16dichloro6,15dihydroan :
Bive 64 130-20-1 thrazineb.9.14, 18tetrone C28H12CI2N204 Organic Mono
Cil- pigment | 416-71-2 | Violanthrene5, 10dione C34H1602 Organic | Mono
Cl. piament | 4e9.g9-3 | i e Seaskingol | C16H10N202 Organic | M
Bive 65 gcl)n%ne ihydro3Hindo rganic ono
%ibepé%mem - Phthalocyanine Organic
Gl pigment | gg1g6-95-g | Zirconium vanadium blue | (7, v)sio4 Inorganic | Mono
(BZiL.ep|7g2ment 68186-87-8 gﬁt;alép%rg aluminate (C)c%(é)irl%x)AIZOA Inorganic | UVCB
gibep;ggment 68187-40-6 8&2”6’ cobalt silicate Co204Si Inorganic | Mono
gibep%ment 68412-74-8 Sﬁgggtcﬁgc silicate blue 6n7(2<><>)<C<o1(><)S|04 Inorganic | UVCB
C.I. pigment a7 [29H,31Hphthalocyaninato .
Bive 75 3317-67-7 N29.N30,N31.N32]cobalt C32H16CoN8 Organic Mono
Cop
C.I. pigment _pa_ [29H 31H phthalocyaninato .
Biue 76 68987-63-3 | (5)N39 N30.N31 N32]. Organic
chlorinated
. Chloro[29H,31Hphthalocya
C.l. pigment | 14154-42-8 | ninato(2)N29,N30,N31,N3 | C32H16AICINS Organic | Mono/
Blue 79 2]aluminium UVvCB
gibep's%mem 391663-82-4 | C.I. Pigment Blue 80 Organic
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Color s71/2 | 8d
. AS No. o N =
index No. | CAS No 12 =X 7 g2 | 98
C.I. pigment _no— Spinels, aluminum cobalt .
Bive 81 68608-09-3 tin Inorganic | UVCB
Cil: pigment | 14808-60-7 | Quartz (Si02) Si02 Inorganic | Mono
C.l. pigment _ Organic/ | Compl
Bive 84 MayaPure Blue B 8000F Inorganic | ex
C.l. pigment | 4739909-45-4 | fHtrium Indium Inorganic | Mono
Blue 86 Manganese Oxide 9
%illj.epagzrgent - Cooled Lava Rock Inorganic | Mono
i o T,
.. pigment A0_ ,bdimethoxyphenyl)3hy: .
Brown 1 6410-40-8 roxynaphthalene2carboxa C25H19CI2N304 Organic
mide
gi'ldvx?rllggmm 52357-70-7 Iron oxide brown Fe203+FeQ)-nH20 Inorganic | Mono
g.rlo.v\i)r;ggnent 1345-27-3 Natural iron oxide Inorganic | Mono
g-r'dwf’r'lgg‘em 12713-03-0 | Umber Fe203 Inorganic | UVCB
(é.rldv\?rj.génent 1313-13-9 Manganese dioxide MnO2 Inorganic | Mono
g‘rlo'v\f)r']gg]em 1317-35-7 Manganese (I1,11) oxide Mn304 Inorganic | Mono
. _ar_ C.I. Pigment Brown
g‘rlo'v\f)r']gg]em 80238'1 ?153%13 9/Dicopper C6Cu2FeN6 Inorganic | Mono
hexacyanoferrate
g}gv\?r']g%em 12013-69-3 Dicalcium lead tetraoxide | Ca204Pb2 Inorganic | Mono
(é.rlciv\?rj'ganoent 12774-29-7 Calcium plumbate CaO3Pb Inorganic | Mono
g‘rlo'\,\%g?]]em 64294-89-9 C.I. Pigment Brown 11 MgO + Fe203 Inorganic | Mono
Gl plomont | 68131-04-04 | Humic acid sodium salt | COH8Na204 Organic
. N,N'bis(2,4dinitrophenyl)3,
G piament | 29308-96-7 | 3'dimethoxyl1,1biphenyll4 | C26H20N6010 Organic
4'diamine
o lgl.,l\[l;l([Z(éclhlﬁroLzAphen%Ienel))
.. pigment e is chloro2nitropheny .
Brown 23 35869-64-8 azo]3hydroxynaphthalene? C40H23CI3N80O8 Organic Mono
carboxamide]
C.I. pigment _on— Chrome antimony ’ . ’
Brown 24 68186-90-3 titanium buff rutile CrMnNiO18Sb5Ti3 Inorganic | UVCB
i o de e
.. pigment 11 ,3dihydro2oxo1Hbenzimi .
Brown 25 6992-11-6 dazolByl)3hydroxynaphthal C24H15CI2N503 Organic Mono
ene2carboxamide
C.I. pigment _ana_ Perylene3,4:9,10tetracarb .
Brown 26 81-33-4 oxydiimide C24H10N204 Organic Mono
. 2(1oxonaphtho[2,1b]thien
G piament | 3089-75-1 | 2(1H)ylidene)naphthol2,1b | C24H120252 Organic
Ithiophen1(2H)one
o OO T
.. pigment _oo_ 05,10,15,17tetraoxo5Hdin .
Brown 28 131-92-0 aphtho(2,3a:2",3"l|carbazol C42H23N306 Organic Mono
e4,9diyl)bis(benzamide)
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Color s71/2 | 8d
. oH XA s
index No. | CAS No. 12 =X 7 g2 | 98
Gl pigment | 12737-27-8 | Chromium iron oxide gfégéc;(%ﬁ)% Inorganic | UVCB
cl o Nkifkel" iron a}ndd |
.. pigment _ chromium mixed meta .
Brown 30 complex in a Spinel Inorganic | UVCB
structure
g'rlo'v\?r:gg]]em 68187-51-9 Zinc ferrite brown spinel | ZnFe204 Inorganic | Mono
CI pioment | 6g186-88-9 ?p‘}rﬁeilro” chromite brown |7, Fo)(Fe,Cr)204 Inorganic | Mono
G pioment | 6g187-10-0 g‘gicr‘jeel' ferrite brown Inorganic | UVCB
CI. pioment | 6g1g7-09-7 gggefhrom“e brown Inorganic | UVCB
C.I. pigment _MO_ Manganese niobium .
Brown 37 70248-09-8 titanium brown rutile Inorganic | UVCB
C.I. pigment _an_ Spinels, chromium :
Brown 39 71750-83-9 manganese zinc brown Inorganic | UVCB
. Rutile, antimony
(é.rlciv\/p)rj'gznoent 69991-68-0 chromium manganese Inorganic | UVCB
brown
C.l. pi y[,gg%phgrmenﬁ 1'5|c§iylbf>>[
.. pigment e ,3dichlorophenyl)azo .
Brown 41 68516-75-6 hydroxynaphthalene2carbo C44H26CIAN60O4 Organic Mono
xamide]
1,4-Benzenedicarboxylic
acid,
C 2,2—|(2,5)E)dimethyl—164—pl?
.. pigment _Fa_ enylene)bisiminocarbony! ’
Brown. 42 80648-58-4 2-hydroxy-3,1-naphthale C58H56N6012 Organic
nediyl)azobis—,
tetrakis(1-methylethyl)
ester
%.rlo.v\i)r;gzéent 12062-81-6 Iron manganese trioxide FeMnO3 Inorganic | Mono
C.I. pigment AT Cobalt titanium tungsten . .
Brown. 44 144437-67-2 oxide (Co.Ti.W)02) CoH20Tiw Inorganic | Mono
: Manganese titanium
C.l. pigment | 444437-66-1 | tungsten oxide H2MnOTiW Inorganic | Mono
Brown 45 ((MH,TI,W)OZ)
C.l. pigment —NA_ Spinels, chromium iron (Mn, Fe)(Mn, Fe, .| Mono/
Brown 46 68555-06-6 manganese brown Cr)204 Inorganic UVCB
C.l. pigment e [ron titanium FexTiOy 1.2<x<2.1 .
Brown 48 1310-39-0 pseudobrookite y=3/2x+2 Inorganic | UVCB
g‘rlo'v\%gzgem 12789-64-9 [ron titanium oxide Fe205Ti Inorganic | Mono
N . . Zn, Ti, Cr, Fe)304
EC# titanium, chromium, iron, é( N !
- 947-826-6 zinc oxide yTiO2 * z(Fe, Cr, Inorganic | UVCB
Zn, Ti)305
Hightemperature
calcination products of
- 1353091-50-5 gggppgg‘axs'd;“g;‘d (Si02)(Fe203) Inorganic | UVCB
resulting in a glassy
silica matrix
C.l. pigment | 4375 753 | Ethanaminium, C27H34N2 Organic
Green 1 N[4[[4(diethylamino)pheny 9
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Color s71/2 | 8d
. AS No. o N =
index No. | CAS No 12 =X 7 g2 | 98
[lphenylmethylene]2,5cycl
ohexadienlylidene]Nethyl,
molybdatetungstatephosp
hate
Ethanaminium,
N[4[[4(diethylamino)pheny
C.l. pigment | 1325-75-3+12 | llphenylmethylene]2,5cycl Organic
Green 2 213-69-3 ohexadien1ylidene]Nethyl,
molybdatetungstatephosp
hate
Methanaminium,
N[ﬁ[[ﬁ(dirrlwethﬂalmin?)nge
. nyllphenylmethylene]2,5¢ .
&I pigment | 61725-50-6 | yclohexadienlylidene]Nm | $23HZONZ.xUnspect | grganic
ethyl,
molybdatetungstatephosp
hate
C.l. pi %%?—?%?H hthal i C32HxBryClzCuN8
I. pigment _1a_ , phthalocyaninato xBryClzCu .
Green 7 68512-13-0 | (9)N39.N30,N31,N32], xty+z=16 Organic | UVCB
brominated chlorinated
i Sodium
C.l. pigment | 16143-80-9/1 ; . .
i tris(1,2naphthoquinone C30H18FeN306.Na Organic Mono
Green 8 5635-53-7 1oximatoO,0")ferrate(1)
- Bis[3[(4chlorophenylazo]
C.l. pigment | £1931-46-5 | winoline2,4(1H,3H)dionato] | C30H18CI2NENIO4 | Organic
Green 10 nickel
g.rle.epr)]ig%ent 148092-61-9 | C.I. Pigment Green 13 Organic
8‘r|ée%'gmem 1306-23-6 Cadmium sulphide CdS Inorganic | Mono
C.l. pigment _a9_ Chrome yellow and .
Green 15 12224-92-9 Prussian blue Inorganic | Mono
8}26?1!9{‘%8!1’[ 1344-37-2 bgﬁgwsulfochromate Pb (Cr,S) 04 Inorganic | Mono
C.l. pigment AN Ammonium iron(3+) .
Green 15 25869-00-5 hexakis(cyanoC)ferrate(4) C6FeN6.Fe.H4AN Inorganic | Mono
&l pigment | 17769-96-9 | Sodium aluminosilicate | sgNa602458si6 Inorganic | Mono
&Léerr)]lg]r%ent 65505-26-2 C.I. Pigment Green 16 Inorganic | Mono
&I pigment | 1308-38-9 | Chromium (Ill) oxide Cr203 Inorganic | Mono
C.I. pigment 70 Hematite, chromium Cr203/Cr(x) Fe .| Mono/
Green 17 68909-79-5 green black 2xy)Mn (y) O Inorganic UVvCB
C.l. pigment Hematite, chromium Cr203/Cr(x) Fe | Mono/
Slrkeen 17 68909-79-5 green black @xy)Mn () O Inorganic UVCB
&Iéerr)]ig]rgent 12001-99-9 Chromoxidhydrat Cr203 Inorganic | Mono
8.rlée%|g1rgent 8011-87-8 Cobalt zinc oxide green Inorganic | Mono
C.l. pigment _0a_ Acetic acid, copper(2+) -
Green 20 6046-93-1 salt, monohydrate C4H8Cu05 Organic
8'r|ée%'g2n11€m 12002-03-8 | Copper acetoarsenite C2H3AsCuO4 Organic
g'rle'e%'gzrgem 1345-20-6 C.l. Pigment Green 22 AsCuHO3 Inorganic | Mono
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Color s71/2 | 8d
. oH XA =
index No, | CAS No- 12 =X e
&I pigment | 1344-98-5 | C.I. Pigment Green 23 Inorganic | UVCB
&I piament | 57455-37-5 | C.I. Pigment Blue 29 AlBNa8024535i6 Inorganic | Mono
C.l. pigment a0 Silicic acid, aluminum ! ’
Green 24 101357-30-6 sodium salt, sulfurized AlI2Na406S3Si Inorganic | UVCB
Grochiomaent | es187-49-5 | Sopalt chromite green | cocro0s Inorganic | Mono
[1,3,8,16,18,24hexabromo
C.I. pigment 2,4,9,10,11,15,17,22,23,2 _
Green 36 14302-13-7 5decachloro29H,31Hphtha | C32Br6CIT10CUN8 Organic UvCB
locyaninato(2)N29,N30,N3
1,N32]copper
[1,3,8,16,18,24hexabromo
C.l pigment 2,4,9,10,11,15,17,22,23,2 .
Gi'ée% 938 14302-13-7 5decachloro29H,31Hphtha | C32Br6CI10CUN8 Organic UvCB
locyaninato(2)N29,N30,N3
1,N32]copper
. Copper(ll)
g.rléepr)]lggrgent 12069-69-1 carbonatecopper(ll) C03.Cu.CuH202 Inorganic | Mono
hydroxide (1:1)
[1,3,8,16,18,24hexabromo
C.l. pigment 2,4,9,10,11,15,17,22,23,2 .
G}éeFr)w 941 14302-13-7 | bdecachloro29H,31Hphtha | C32Br6CI10CuN8 Organic UvCB
locyaninato(2)N29,N30,N3
1,N32]copper
C.l. pigment T Polychloro copper -
Green 42 85256-45-7 phthalocyanine C32CuN8 Organic UVCB
C.I. pigment _ Triphenylmethane Copper Organic/ | Compl
Green 45 ferrocyanide Inorganic | ex
g'rle'ealggéem - PY34+PG7+PB15 Egggj;‘PbSOél Inorganic | Mono
Sroeoioment | gg186-85-6 | Sopalt tanite green (Co2TiOA Inorganic | Mono
8'r|ée%'ggqem 68553-01-5 Victoria green garnet Inorganic | Mono
. Polysulfide of sodium,
8.rlée%|gg%ent - potassium, lithium or Inorganic | Mono
silver alumino-silicate
C.I. pigment Yy Nickel Silicate Green ’
Green 56 68515-84-5 Olivine Inorganic | Mono
. 2[(4methoxy2nitrophenyl)a
8-r'én%'grqe”t 6371-96-6 | zo|3oxoN(otolylbutyramid | C18H18N405 Organic
e
C.l. pigment _no_ 1[(2nitrophenyl)azo]2napht .
Orange 2 6410-09-9 hol C16H11N303 Organic
. 2Naphthalenol,
Sl pigment | 6410-15-7 | T[2(2methylnitrophenyl)di | C17H13N303 Organic
9 azenyl]
C.I. pigment _pal 1[(2,4dinitrophenyl)azo]2n -
Orange 5 3468-63-1 aphthol C16H10N405 Organic Mono
cl o 4,%'5(32%';1iSQIO(rOH),]Ebi Zh?l
1. pigment _9o_ nyl|4,4 diyl)bis(azo)|bis|2Z, .
Orange 13 3520-72-7 dihydroBmethyl2phenyl3H C32H24CI2N802 Organic Mono
pyrazol3one]
. 2,2'[(3,3'dimethoxy[1,1'bi
8-r'éng'§”1‘gm 6505-28-8 | henylld Acyhbisazollbis] | C34H32N606 Organic | Mono

3oxoNphenylbutyramide]
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Color s71/2 | 8d
. AS No. oy =XFA =
index No, | CAS No 12 =X e
C.I. pigment Barium C16H12N204S.1/28 .
O'rénpg 17 15782-04-4 | bis[4[(2hydroxy1naphthyl) a : Organic
9 azo]benzenesulphonateil
. Tris[4-[(2-hydroxy=1-nap
8'r|énp|§rq%r-]1t 15876-51-4 hthyl)azo]benzenesulfonat | C16H12N204S Organic
9 ) olaluminum
C.I. pigment e Cadmium sulfoselenide ’
Orange 20 12656-57-4 orange Inorganic | Mono
C.l. pigment _ Cadmium Selenosulphide .
Orange 20:1 + Barium Sulfide Inorganic | Mono
8-r'éng'§rg?”t 1344-38-3 | Basic lead (1) ~chromate Inorganic | Mono
8.rlén%igr2(1sr:w1t 59519-55-0 gilﬁ Pigment Orange Inorganic | Mono
Grarbgment | 6358-48-1 | - C25H19CI2N303 | Organic
(C).rlén%igﬁ%%nt 1345-09-1 Cadmium mercury sulfide | CdHgS2 Inorganic | Mono
Concentrated Cadmium
C.I. pigment _ Sulfide + Mercuric ’
Orange 23:1 Sulfide co—precipitated Inorganic | Mono
with Barium Sulfate
L. pi . 4,%'%%%'&88]0{0[1),]1b'bi ZhZ
.I. pigmen a_ nyll4,4'diyl)bis(azo)]bis|2, .
Orange 34 15793-73-4 dihydrobmethyl2(ptoly3H C34H28CI2N802 Organic Mono
pyrazol3one]
. s
.. pigment Ao ,3dihydro2oxo1Hbenzi -
Orange 36 12236-62-3 midazol5yl)3oxobutyramid C17H13CIN6OS Organic Mono
e
C {\l[(ll(acetylargino)| 2he}?lyl]ﬂf[
.I. pigment Iy 5(aminocarbonyl)2chlorop .
Orange 38 12236-64-5 henyllazo]3hydroxynaphth C26H20CIN504 Organic Mono
alene2carboxamide
8-r'éng‘§ﬂ%”t 128-70-1 | Pyranthrene8, 16dione C30H1402 Organic
8'r|én%i§”ﬁm 128-70-1 Pyranthrene8,16dione C30H1402 Organic
C.I. pigment Bisbenzimidazo[2,1b:2',1'] .
Orange 43 4424-06-0 benzo[lmn][3,8]phenanthr | C26H12N402 Organic Mono
oline8,17dione
8r|én%|gr?1%m 1344-38-3 CB)?asA;elead chromate Inorganic | Mono
C.I. pi E.ar[igr?ﬂ 4ethyl2[(2hyd C18H15CIN204S.1/2
.I. pigment N1 is[bchloro4ethy ydro . -
Orange 46 67801-01-8 xy1naphthyl)azolbenzenes | Ba Organic Mono
ulphonate]
8'F|én%|gr2$nt 71819-73-3 C.I. Pigment Orange 47 Organic
8‘r|én%|gr2§m 71819-74-4 C.I. Pigment Orange 48 ﬁlgggg)%fNZOZ/CZOH Organic
8-r'éng'§rﬁg”t 71819-75-5 | C.I. Pigment Orange 49 Organic
8-r'éng'§rg?”t 61512-61-6 | C.I. Pigment Orange 51 | C30H12CI202 Organic
g-r'én%ig”ggm 61512-62-7 | C.I. Pigment Orange 51 Organic
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Color s71/2 | 8d
. AS No. o N =
index No. | CAS No 12 =X 7 g2 | 98
8.rlén%ign%%nt - Pyranthrone Organic
C.l. pigment _ Organic synthetic Organic/ | Compl
Orange 59 monoazo hickle complex C1TH13N304 Inorganic | ex
c )2[LZchlﬁrOS?I\rll(f%ugcrjok?wgth%I
.. pigment _00_ phenyl]azo ihydro .
Orange 60 68399-99-5 oxo1Hbenzimidazolbyl)3ox C18H13CIF3NS03 Organic
obutyramide
4.5,6,7tetrachloro3[[3met
C1. oiament hyI4[[4[(4 5,6, 7tetrachloro
o'rénp g 5] 40716-47-0 | ToxoTHisoindol3yDamino] | C29H12CISN6O2 Organic
g phenyl]azo]phenyl]lamino]1
Hisoindol1one
. N(2,3dihydro2oxo1Hbenzi
8.r|.nplgrggnt 52846-56-7 m|dazo|5y|)2[(4n|tropheny| C17H14N605 Organic Mono
ange )azo]3oxobutyramide
Cl. pigment 5[(2,3dihydro6methyl2oxo
o'rénpg B2 72102-84-2 | 1Hbenzimidazol5yl)azolbar | C12H10N604 Organic | Mono
9 bituric acid
. [[1,1'[1,2phenylenebis(nitri
8-r'-np'9'“g‘gm 20437-10-9 Iomethylldyne\{bs [2napht | C28H18N2NiO2 Organic
ange holato]](2)N,N',0,0'nickel
(C)'rlén%igr%%m 68808-69-5 Diketo—pyrrolo—pyrrole C26H13CI4AN502 Organic
. 3[(4chloro2nitrophenyl)azo
(C)'rlénplgr%%m 74336-59-7 | 12methylpyrazolo[5,1b]lqui | C17H11CIN6O3 Organic Mono
9 nazolin9(1H)one
o [, 13d|h\r/1dgo|5) 6b|sk£[(|2hy(]jro
I pigment _0a_ xyTnaphthyl)methylenela : :
Orange 68 42844-93-9 minol2Hbenzimidazol2ona C29H18N4NiIO3 Organic Mono
to(2)N5,N6,05,06]nickel
N(pchlorophenyl)2cyano2[
Cl. pigment 2,3dihydro3[tetrahydro2,4,
O'rénpg 69 85959-60-0 6tr|ox01ptolylpyrlm|d|n5(2 C28H18CIN504 Organic
9 H)ylidene] 1Hisoindol1ylide
nelacetamide
C.l E%néoglmlg hydro3,6di
.. pigment _EA_ 5,6tetrahydro i .
Orange 71 84632-50-8 oXOpYTolol3, 40]pyrro|e1 1 C20H10N402 Organic Mono
diyl)bis
¢ 2 R e
.. pigment iy ny iylbis(azo))bis .
Orange 72 78245-94-0 3dihydro2oxol Hbenzimid C34H26CI2N1006 Organic
azolbyl) 3oxobutanamide)
Sa b T ohloropheny)
) isl4[[1 chlorophenyl)a
8‘r|énplgn;%nt 71832-85-4 | mino]carbonyl]2oxopropyl] 8;6H13C|N407S'1/Z Organic Mono
9 azo]3nitrobenzenesulphon
ate]
A mixture of:
N(4chlorophenyl)4(2,5dichl
orod(dimethylsulfamoyl)ph
C.I. pigment enylazo)3hydro><y2naphtha
o‘ranE,S Ly, 85776-14-3 | lenecarboxamide; C25H19CIBN404S Organic | Multi

N(4ch|oropheny|)4(2 5dichl
orod(methylsulfamoyl)phe
nylazo)3hydroxy2naphthal
enecarboxamide
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Color s71/2 | 8d
. AS No. o N =
index No. | CAS No 12 =X e
8‘r|én%ign;%m 12014-93-6 Dicerium trisulphide Ce2S3 Inorganic | Mono
C.l. pigment a4 Dibromodibenzo[b,deflchr .
Orange 77 1324-11-4 ysene7, 14dione C24H10Br202 Organic Mono
8‘r|én%|gn;§m 12014-93-6 Dicerium trisulphide Ce2S3 Inorganic | Mono
8-r'éng'§”;§”t 12031-49-1 | Dilanthanum trisulphide | La2S3 Inorganic | Mono
C.l. pi E[ez%%icdaddb lfolnaph
. pigment _na_ ydroxy6sultolnapht :
Orange 79 250640-08-5 halenyl)diazenyl], Organic Mono
strontium salt (2:1)
8'r|én%|gr%%m - thiazine indigo Organic
8.rlén%|grgt1ant - Diketo—pyrrolo—pyrrole Organic
(C)'rlénglgr‘%(;m 923954-49-8 | Tin-titanium-zinc oxide Inorganic | Mono
. Mayan Blue with a ;
C.I. pigment _ . Organic/ | Compl
Orange 84 fg?{?cuee nano crystal Inorganic | ex
C.I. pigment _ Bismuth Oxyhalide ’
Orange 85 Orange Inorganic | Mono
8.rlén%|grg%nt - Bismuth vanadate Inorganic | Mono
%éld ﬂ'gme”t 6410-10-2 | 1(pnitrophenylazo)2naphthol | C16H11N303 Organic
C.L pigment 4[(2,5dichlorophenyl)azo]3
Red ng 6041-94-7 hydroxyNphenylnaphthale | C23H15CI2N302 Organic Mono
ne2carboxamide
C.l. pigment Cor_ 1(4methyl2nitrophenylazo) .
Red 3 2425-85-6 2naphthol C17H13N303 Organic Mono
C.l. pigment g 1[(2chloro4nitrophenyl)azo .
Red 4 2814-77-9 12naphthol C16H10CIN303 Organic Mono
N(5chloro2,4dimethoxyph
Cl. pigment eny)4[[5[(diethylamino)sul
Red p5g 6410-41-9 phonyl]2methoxyphenyllaz | C30H31CIN4O7S Organic Mono
ol3hydroxynaphthalene2ca
rboxamide
C.1. pigment 12l 1[(4chloro2nitrophenyl)azo -
Red 6 6410-13-5 12naphthol C16H10CIN303 Organic
%éld %gme”t 6471-51-8 | Monoazo Naphthol AS C25H19CI2N302 Organic
Clo Zl[(échlorﬁrfgenyl)fiﬁydrgxy
.. pigment a0 methyl5nitrophenyl)az -
Rod '8 6410-30-6 g]naphthalenekarboxami C24H17CIN40O4 Organic Mono
e
Cl. oigment 4[(2,5dichlorophenyl)azo]3
Fog 00 6410-38-4 | hydroxyN(2methoxyphenyl) | C24H17CI2N303 Organic | Mono
naphthalene2carboxamide
. 4[(2,5dichlorophenyl)azo]3
%eld p1|8ment 6410-35-1 hydroxyN(4methylpheny)n Organic
aphthalene2carboxamide
. 3hydroxy4[(2methyl4nitro
G pigment | 6410-32-8 | phenyDazolN(otolyDnaphth | C25H20N404 Organic | Mono

alene2carboxamide
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Color s71/2 | 8d
. oH XA =
index No. | CAS No. 12 =X 7 g2 | 98
. 3hydroxy4[(4methyl2nitro
%-e'a ﬂ'gmem 6535-47-3 | phenylazo]N(otoly)naphth | C26H20N404 Organic
alene2carboxamide
C.l oigment 4[(4chloro2nitrophenyl)azo]
Foy RS 6471-50-7 | 3hydroxyN(2methylphenyl) | C24H17CIN4O4 Organic | Mono
naphthalene2carboxamide
L o ]4?%4?Ioro’%l?étropmenyl)%zo
.I. pigment a0 ydroxyN(2methoxyphe -
Red 1B 6410-39-5 _r:jyl)naphthaleneanrboxam C24H17CIN4O5 Organic Mono
ide
. 3hydroxy4[(2methyl5nitro
%eld p{gment 6655-84-1 phenyl)azo]N(otolyl)naphth | C25H20N404 Organic
alene2carboxamide
%éld p{gme”t 6410-33-9 | Azomethine C25H20N405 Organic
C.l pigment 4[(2chlorophenyl)azo]3hyd
Fog 27 6410-26-0 | roxyNphenylnaphthalene2 | C23H16CIN302 Organic
carboxamide
Cl. pigment 3hydroxy4[(2methyl5nitro
Fog 23 6448-95-9 | phenyl)azo|Nphenylnaphth | C24H18N404 Organic | Mono
alene2carboxamide
. 3hydroxy4[(2methoxy5nitr
%éld %gme”t 6471-49-4 | ophenylazo]N@nitrophenyl | C24H17N507 Organic | Mono
)naphthalene2carboxamide
L o 4[[5(inilinl(]))caﬁg%n\éIZme&l?
I. pigment _0A_ oxyphenyljazo|3hydroxy .
Red 31 6448-96-0 3nitrophenyl)naphthalene? C31H23N506 Organic Mono
carboxamide
o 4[[5(?]ni|inlt]))caﬁgck)]n\éIZme&h
. pigment _90_ oxyphenyljazo|snydroxyNp :
Red 32 6410-29-3 henylnaphthalene2carboxa C31H24N404 Organic
mide
Diethy!
Cl. oigment 4,4'[(3,‘3'dich|oro[1,1'bi he
Red %g 6358-87-8 nyll4,4'diy)bis(azo)lbis[4,5 | C36H28CI2N8O6 Organic Mono
dihydro5oxo1phenyl1Hpyr
azole3carboxylate]
%eld %igment 1303-32-8 Arsenic disulfide As2S2 Inorganic | Mono
C.. pigment | 160828-79-5 | Fast Orange FR Organic
. 4[(5chloro4methyl2sulpho
%éla B{gmem 16013-44-8 | phenylazol3hydroxy2naph | C18H13CIN206S Organic
thoic acid
C.l B[a(rium hyl2sulph
.I. pigment A1— 4[(5¢chloro4methyl2sulpho .
Red 48:1 7585-41-3 natophenyl)azo]3hydroxy2 C18H13CIN206S.Ba | Organic Mono
naphthoate
C.l. pi El:[a(l‘E?ILFJwT 4 hyl2sulph
.I. pigment _Aq_ chloro4methyl2sulpho -
Red 48:2 7023-61-2 natophenylazo]3hydroxy2 C18H13CIN206S.Ca | Organic Mono
naphthoate
C.l. pi éslf(rgnftwilumél hyl2sulph
.I. pigment e chloro4methyl2sulpho -
Red 483 15782-05-5 natophenylazo]3hydroxy2 C18H13CIN206S.Sr Organic Mono

naphthoate (1:1)
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Manganese,
Cl. pigment 4[(5¢chloro4methyl2sulfoph
Fog 180 5280-66-0 | enyl)azo]3hydroxy2naphth | C18H11CIMnN206S | Organic | Mono
) alenecarboxylic acid
complex
; Sodium
Gl pigment | 1248-18-6 | 2[(2hydroxynaphthylazoln | C20H15N2Na04S Organic
aphthalenesulphonate
. Barium
%éla Fjl'gf?e'“ 1103-38-4 | bis[2[(2hydroxynaphthylaz | CA0H26BaN408S2 | Organic | Mono
) olnaphthalenesulphonate]
; Calcium
%eld B{g?ge”t 1103-39-5 bis[2[(2hydroxynaphthyl)az 520H14N204S'1/2C Organic Mono
) olnaphthalenesulphonate]
calcium, (4E)-4-[(4~chloro
C.l pigment -5-methyl-2-sulfonatoph
Fog B30 17852-99-2 | enyhhydrazinylidene]-3-0 | C18H11CaCIN206S | Organic
’ xonaphthalene-2-carboxyl
ate
Manganese,
Cl. pigment 4[(4chlorobmethyl2sulfoph
Foy %8.2 12238-31-2 | enyl)azo]3hydroxy2naphth | C18H11CIMNN206S | Organic | Mono
) alenecarboxylic acid
complex
Strontium
C.l. pigment a0 bis[2chlorob[(2hydroxyina | C17H13CIN204S.1/2 .
Red 53 73263-40-8 phthyl)azo]toluene4sulpho | Sr Organic Mono
nate
%eld pBi%r?ent 5160-02-1 Monoazo; Barium base Organic
Disodium
C.l. pigment a1 3hydroxy4[(4methyl2sulph .
Red 57 5858-81-1 onatophenyl)azo]2naphtho C18H14N206S.2Na Organic Mono
ate
Calcium
C.l. pigment e 3hydroxy4[(4methyl2sulph . Mono/
Red 57:1 5281-04-9 onatophenyl)azo]2naphtho C18H12CaN2065 Organic UvCB
ate
Barium
C.l. pigment oo 3hydroxy4[(4methyl2sulph . Mono/
Red 57:2 17852-98-1 onatophenyl)azo]2naphtho C18H14N206S.Ba Organic UvCB
ate
C.l. pigment M?Egﬁnesg' fophenyl)
.I. pigmen Y chloro3sulfophenyl)azo -
Red 53:4 52233-00-8 13hydroxy2naphthalenecar C17H9CIMnN206S Organic
boxylic acid complex
. Trisodium
%éld %‘8”‘6’“ 1836-22-2 | 2[(2hydroxy3,6disulphonat | C17HIN2Na309S2 | Organic
o1 naphthyKazo]benzoate
- Barium(2+) hydrogen
%éla %‘g??em 1325-16-2 | 2[(2hydroxy3,6disulphonat | C17H14BaN209S2 | Organic
: o1 naphthyﬁazo]benzoate
2,7-Naphthalenedisulfonic
iczif'j’[( henylmethylene)bi
; 4'~[(phenylmethylene)bi
G plament | 1395-0-7 | sf(2.5-dimethyl-4,1-phen | {#3H30NA0T4S4.28 | oganic
ylene)-2,1-diazenediyl]]bi
?1[32—)hydro><y—, barium salt
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Color s71/2 | 8d
. oH XA =
index No. | CAS No. 12 =X 7 g2 | 98
%eld %i%ment 109823-18-9 | Monoazo Barium salt Organic
C.l. pigment e Azo dye on precipitated .
Red 63 21416-46-6 | 775 Alumina base C21H14N206S Organic
L o 2—_lc\jlaphthalenecarboxylic
I. pigment _1a_ acid, .
Red 63 1825-13-9 | 374 droxy-4-[(1-sulfo-2- Organic
naphthalenyl)azo]-, lake
; Calcium
%-e'a %‘%Eﬁ‘em 6417-83-0 | 3hydroxy4[(1sulphonato2n | C21H12N206S.Ca Organic | Mono
) aphthyl)azo]2naphthoate
. Calcium
Gl pigment | 6371-76-2 | bisl3hydroxy4(phenylazo)2 | C34H22CaN406 Organic
) naphthoate]
C.l. pi g.al[czium di%([)(%iﬁngj 1 C34H18CaCl2N4Na2
.I. pigment o is[2chloro ydroxyTna a a .
Red 68 5850-80-6 phthyl)azol4sulphonatoben | 01252 Organic
zoate]
Gl pigment | 5850-90-8 | Monoazo; Disazo Lake | C17H12CIN2NaO4S | Organic
Xanthylium,
C.l. pi %Zégf[h(oxxclarbqny;)zpr;gnyl C28H31N203.xU
. pigment _oa_ ,bbis(ethylamino)2,/7dim Xunsp :
Red 81 12224-98-5 othyl, ocified Organic Mono
molybdatetungstatephosp
hate
C.l. pigment _oa_ Silicotungsto—molybdic .
Red 81:1 12224-98-8 acid salt of Rhodamine Organic
Gl pament | 75607-12-2 | - C27H30N203 Organic
C.I. pigment A7 _ C135H145MoN1002 .
Red 81:3 68310-07-6 3p Organic
Xanthylium,
3,6-bis(ethylamino)-9-[2-
(methoxycarbonyl)phenyl]
-2,7-dimethyl-,
C.l oigment molybdatetungstatephosp
Fod 870 85959-61-1 | hateXanthylium, C31H38N203 Organic
: 3,6-bis(ethylamino)-9-[2-
(methoxycarbonyl)phenyl]
-2,7-dimethyl-,
molybdatetungstatephosp
hate
%eld %%ment 79-48-0 ;,Zdlhydroxyanthraqumon C14H804 Organic Mono
: 9,10Anthracenedione,
G pigment | 104074-25-1 | 1:2dihydroxy, calcium salt | C14H8Ca04 Organic
’ 1:1)
%éld %%%ent - Alizarin Crimson [LK] Organic
%eld pSi%ment 6370-96-3 Anthraguinone Organic
Ly A e
.. pigment A xobenzolb]thien ylide .
Red 88 14295-43-3 neJbenzolblthiophene3(2H C16H4CI40252 Organic
Jone
. N-(9,10-dihydro—-4-hydro
%éla pg'gmem 6409-74-1 | xy-9,10-dioxo-1-anthryl) | C21H13NO4 Organic

benzamide
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Color f71/%7 | 23
. oH XA =
index No. | CAS No. 12 =X 7 g2 | 98
C.l. pigment YR 2'.4'5', 7' Tetrabromofluore -
Red 90 51868-24~7 scein lead salt Organic
L B -t
.. pigment _R0 tris[2-(2,4,5,7-tetrabromo .
Red '90:1 16876-39-8 | gl ido-3-oxoxanthen— C20H8Br405 Organic
9-yl)benzoate]
G, pigment | 1309-37-1 | Diron trioxide Fe203 Inorganic | Mono
C.l. pigment _ Aluminium silicate and .
Red 101:1 Ferric oxide Inorganic | Mono
%éla p{gg‘e”t 1332-25-8 | Cl 77015 Inorganic | Mono
G pigment | 1309-37-1 | Diron trioxide Fe203 Inorganic | Mono
%eld p1i%5nent 7758-97-6 Lead chromate CrO4Pb Inorganic | Mono
C.I. pigment o Lead chromate .
Red 104 12656-85-8 molybdate sulfate red CrMoO12Pb3S Inorganic | Mono
C.I. pigment a1 Molybdated Lead ’
Red 104 12213-61-5 Chromate Inorganic | Mono
%eld p1|8g1ent 1314-41-6 Orange lead 04Pb3 Inorganic | Mono
%eld pai%%nent 1344-48-5 Mercury(ll) sulfide HgS Inorganic | Mono
%eld p1i891ent 1315-04-4 Diantimony pentasulphide | S5Sb2 Organic
%éld p1i8g1ent 53339-34-7 %addmium sulfoselenide Inorganic | Mono
C.l. pigment _ Cadmium Barium ’
Red 108:1 Selenosuphite Inorganic | Mono
%éld p1|8316nt 1345-24-0 Gold stannate purple Inorganic | Mono
Cl. pigment 3hydroxyN(otolyD4[(2,4,5tr
o 199 6535-46-2 | ichlorophenyl)azolnaphthal | C24H16CI3N302 Organic | Mono
ene2carboxamide
%éld p1|%]r3nent 1345-09-1 Cadmium mercury sulfide Inorganic | Mono
C.l. pi Cal?.rgium i Ifid
.. pigment _ sulfide-mercuric sulfide .
Red 113:1 co—precipitated on Inorganic | Mono
Barium Sulfate
. 3hydroxy4[(2methyl5nitro
%eld pal%]znent 6358-47-0 phenyl)azo]N(3nitrophenyl) | C24H17N506 Organic
naphthalene2carboxamide
C.I. pigment 4([ [3[{2hgdro><y3[[(2metho .
Red 119 72066-77-4 | xyphenyl)amino]carbonyl]1 | C33H27N308S Organic
naphthyllazo]l4methylphen
yllsulphonylloxylbenzoate
; Monoazo;
C.l. piament | 61968-80-7 | 3-hydroxy-2-Naphthanilid Organic
e Naphthol
G pigment | 57485-96-8 | C.I. Pigment Red 120 C26H22N404 Organic
%eld p1i%r1‘nent 12125-42-7 C.I. Pigment Red 121 Inorganic | Mono
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Color s71/2 | 8d
. AS No. ol ERHA :
index No. | CAS No 12 =X 7 g2 | 98
) Quino
%éld p{g?e”t 16043-40-6 | [2,3blacridine714dione,5,1 | C22H16N202 Organic
2dihydro3,10dimethyl
Cl. p S Ser e b
1. pigment _Q0_ alZ,1,9aert1:0,0, e 11SO .
Red 123 24108-89-2 | ,incline1.3.810(2H,9H)te | C4OH26N206 Organic
trone
%eld %i%gwent 12262-44-21 | Disazo condensation Organic
Clpi DSl S chiotaphenson
1. pigment _Ta_ IS ,odichloropnenyl)az :
Red 144 5280-78-4 ol3hydroxynaphthalene2ca C40H23CI5N604 Organic Mono
rboxamide]
N(4chloro2,5dimethoxyphe
Cl. oiament ny)3hydroxy4[[2methoxy5|
R'edp1?16 5280-68-2 (phenylamino)carbonyllphe | C33H27CIN4O6 Organic Mono
nyllazo]lnaphthalene2carbo
xamide
N(5chloro2methylphenyl)3
Cl. pigment hydroxy4[[2methoxy5([(phe _
Rédp1?17 68227-78-1 nylamino)carbonyllphenylla | C32H25CIN404 Organic Mono
zo]naphthalene2carboxami
de
4~[(2,4-dichlorophenyl)azo
Cl. pigment 1-3-hydroxy—N-(2-methyl
Réap1918 94276-08-1 | phenyhnaphthalene-2-car | C24H17CI2N302 Organic
boxamide
CBNumber:CB5876626
Cl. p Sl S L beruR
.I. pigment e nthra[2,1,9def:6,5,10d'e -
Red 149 4948-15-6 diisoquinoline1,3,8,10(2H; C40H26N204 Organic Mono
9H)tetrone
cl o 4—[[E—(anigno)cl]arbo]mg—%—
I pigment 10— methoxyphenyllazo|-3-hy -
Red 150 56396-10-2 droxynaphthalene-2-carbo C25H20N404 Organic
xamide
(Rjéld %i(gsgwent - Naphthol Carbamide Organic
. dN',l\rl]'lphenKIen?;,4kii§k[14[52,5
.I. pigment e ichlorophenyl)azo]3hydrox -
Red 166 3905-19-9 y?aphthaleneZCarboxamid C40H24CIAN60O4 Organic Mono
e
C.I. pigment Rl 4,10dibromodibenzo[def,m .
Red 168 4378-61-4 nolchrysene6, 12dione C22H8Br202 Organic Mono
Ferrate(4),
C.l. pi ;F&akiﬁ(lcyanogé( Eth limi C62H58Cu3FeN100
I, pigment _Rra_ ethylamino)3(ethylimin u3ke .
Red 169 12237-63-7 | )2 7dimethyl3Hxanthendy | 6 Organic | Mono
[loenzoate copper(2+)
salts
Cl. pi 4[[15(“&‘18in%carbohnyl)pl)haehnyé]
.I. pigment a_ azo]N(2ethoxyphenyl)3hydr -
Red 170 2786-76-7 gxynaphthaleneanrboxami C26H22N404 Organic Mono
e
C.l. pigment 2786-76-7 4[[4(aminocarbonyl)phenyl] | C26H22N404 Organic Mono
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Color s71/2 | 8d
. oH XA c
index No. | CAS No. 12 =X 7 g2 | 98
azo]N(2ethoxyphenyl)3hydr
Red 170:1 gxynaphthaleneanrboxami
e
o e
.I. pigment _OoE_ midazol5yl)3hydroxy4[(2m -
Red 171 6985-95-1 ethoxy4nitrophenyl)azo]na C25H18N606 Organic
phthalene2carboxamide
. 2(3,6dihydroxy2,4,5, 7tetrai
G pigment | 19227-78-0 | odoxanthendyljbenzoic C20H8I405.2/3A13 | Organic | Multi
acid, aluminium salt
Cl. oigment 9(2carboxyphenyl)3,6bis(di
Fod 193 12227-77-9 | ethylamino)xanthylium C84HQ0AICI3NBO9 | Organic
chloride , aluminium salt
C.l. pi Dial[%r(‘gizi%n} b 6 C20H4Br4Cl405.2/3
. pigment _Fa_ tris 4,9, 7tetrabromoto r . : :
Red 174 156876-58-1 xido3oxoxanthen9yl)3,4,5, | Al Organic Multi
6tetrachlorobenzoate]
Methyl
C1. oigment 2[[3[[(2,3dihydro2ox01Hbe
Red %%5 6985-92-8 nzimidazol5yl)amino]carbo | C26H19N505 Organic
nyll2hydroxy1naphthyllazo]
benzoate
N(2,3dihydro2oxo1Hbenzi
C.l pigment midazolbyl)3hydroxy4([[2m
Réd%% 12225-06-8 ethoxy5[{pheny|amino)carb C32H24N605 Organic | Mono
onyllphenyllazolnaphthalen
e2carboxamide
C.l. pigment _aa_ 4,4'diamino[1,1'bianthrace -
Red 177 4051-63-2 ne]9.9'.10,10%tetraone C28H16N204 Organic Mono
- z.obldhenyizoen]
.I. pigment e anthra[2,1,9def:6,5,10d'e -
Red 178 3049-71-6 Jdiisoquinoline1.3.8,10(2H, CA8H26N604 Organic Mono
9H)tetrone
Cl. pigment 2,9dimethylanthra[2,1,9def
Fog 190 5521-31-3 | :6,5,10d'e f]diisoquinolinel | C26H14N204 Organic | Mono
,3,8,10(2H,9H)tetrone
Gl pigment | 12769-00-5 | C.I. pigment Red 180 C30H14CI8N4AO4 Organic
L o GCQIoro2[(g]cﬂloro2%nl_le)thl}al3o
.I. pigment e xobenzol[b]thien ylide -
Red 181 2379-74-0 ne)amethylbenzo[b]thioph C18H10CI202S52 Organic Mono
ene3(2H)one
Cl oi 4[(%&?53?§hm%th%xyp}}e£gl)
.I. pigment a1 azo]N(2,3dihydro2oxo1Hbe -
Red 183 51920-11-7 nzimidazol5yl)3hydroxynap C25H18CIN504 Organic
hthalene2carboxamide
Reaction mass of
N(4chloro2,5dimethoxyphe
ny)3hydroxy4[[2methoxy5[(
c plf]weny]lamigoh)clarbo;yl];:E)hen
.. pigment _an_ yllazo]naphthaleneZcarboxa : .
Red 184 99402-80-9 ideand C65H52CI2N8010 Organic Multi

N(5chloro2methylphenyl)3h
ydroxy4[[2methoxy5[(phen
lamino)carbonyl]phenyllazo
naphthalene2carboxamide
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Color s71/2 | 8d
. AS No. o N =
index No. | CAS No 12 =X 7 g2 | 98
N(2,3dihydro2oxo1Hbenzi
Cl. pigment midazol5yl)3hydroxy4[[5m
Foy 195 61951-98-2 | ethoxy2methyld[(methyla | C27H24N606S Organic | Mono
mino)sulphonyl]lphenyllazo
Inaphthalene2carboxamide
4[[5[[[4(aminocarbonyl)phe
Cl. oigment nyllamino]carbonyl]2meth
Foy %37 59487-23-9 | oxyphenyllazo]N(5chloro2, | C34H28CIN507 Organic
4dimethoxyphenyl)3hydro
xynaphthalene2carboxamide
Methyl
cl o 4][[(Z,Edicf?]lg[r[ozp%h%nyl)ag“?
.I. pigment a_ olcarbony ydroxy -
Red 188 61847-48-1 2methoxyphenyl)amino]ca C33H24CI2N406 Organic Mono
rbonyl] 1naphthyllazo]benz
oate
. 2,9bis(panisyl)anthra[2,1,9
%éla p{gg‘em 6424-77-7 | def:6,5,10d'e'f|diisoquinoli | C38H22N206 Organic
ne1,3,8,10(2H,9H)tetrone
%éld p{gg‘e”t 61968-81-8 | C.I. Pigment Red 192 Organic
C.l. pi érlwurgimurx['m Ifolnaphth
. pigment Ao ydroxy: sultolnapht :
Red 193 12227-62-2 alenyl)azo]2, 7naphthalene C20H14AIN2010S3 Organic Mono
disulfonic acid complex
Cl. pigment Bisbenzimidazo[2,1b:1',21]
Fog 181 4216-02-8 | benzollmn][3,8]phenanthr | C26H12N402 Organic | Mono
oline6,9dione
C.l. pigment _ Polycarbocyclic .
Red 197 Anthraguinone Organic
C.l. pi E1:[a](|é(L:iijern5hl2 Iph
.I. pigment _(E_ chlorobethyl2sulphona -
Red 200 58067-05-3 tophenylazo]3hydroxy2na C19H13CaCIN206S Organic
phthoate
C.l. pigment e 2,9dichlorob, 12dihydroqui .
Red 202 3089-17-6 no[2.3blacridine7, 14dione C20H10CI2N202 Organic Mono
%éld %8z1ent - Polycyclic compound Organic
C.l. pigment | 1503-48-6/71 | Quino[2,3bJacridine6,7,13, -
Red 206 819-76-6 | 14(5H,12H)tetrone C20H10N204 Organic | Mono
Gl pgment | 71819-77-7 | C.I. Pigment Red 207 Organic
Butyl
Cl. pigment 2[[3[[(2,3dihydro2oxo1Hbe
Red p288 31778-10-6 | nzimidazol5yl)amino]carbo | C29H25N505 Organic Mono
nyll2hydroxy1naphthyllazo
lbenzoate
- Quino[2,3bJacridine7,14di
%-e'a %gg‘em 3573-01-1 | one, C20H10CI2N202 Organic
3,10dichloro5,12dihydro
Reaction mass of
4[[4(aminocarbonyl)phenyl
Jazo]N(2ethoxyphenyl)3hy
C.I pigment droxynaphthalene2carboxa
Fog 290 61932-63-6 | mide and C51H42N808 Organic | Multi

4[[4(aminocarbonyl)phenyl
lazo]3hydroxyN(2methoxy
phenyl)naphthalene2carbo
xamide
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Color ®0/7 | 2
. oH XA =
index No. | CAS No. 12 =X 7 g2 | 98
Benzenesulfonic acid,
Lo 4ch||2ro2[2h[2hy|(§roxy3[][(2
.I. pigment P methoxyphenyl)amino]car -
Red 211 107397-16-0 | )50\ ]1naphthalenylldiaze Organic
nyll5methyl, calcium salt
(2:1)
c 4[[5(ini|inlt]))caﬁgc%n\éIZme&lk(w
.I. pigment _0A_ oxyphenyl]azo]3hydroxy .
Red 212 6448-96-0 3nitrophenyl)naphthalene? C31H23N506 Organic Mono
carboxamide
%éla Fg%g‘em 56390-10-2 | C.I. pigment Red 213 C25H20N404 Organic
2Naphthalenecarboxamide
C.l. pigment | gy543-43-4 | N,N'(2,5dichlorol,4phenyl | C40H22CIBN6O4 Organi
Red 214 .N'(2,5dichloro1,4pheny 6N6 rganic
ene)bis[4[2(2,5dichlorophe
nyldiazenyl]3hydroxy
Cl. p a3 oy
.I. pigment a1 ene)bis ,bdichlorophen -
Red 214 40618-31-3 yDazol3hydroxynaphthalen C40H22CIeN604 Organic Mono
e2carboxamide]
C.l. pigment e Tribromopyranthrene8,16d .
Red 216 1324-33-0 ione C30H11Br302 Organic
Gl pament | 71g38-93-2 | C.I. Pigment Red 216 C30H11Br302 Organic
Bis(2chloroethyl)
Cl. pigment 3,3'[(2,5dimethylpphenyle
Foy ngo 68259-05-2 | ne)bisliminocarbonyl(2hyd | C50H42CI2N608 Organic | Mono
roxy1,3naphthylene)azo]]di
ptoluate
Benzoic acid,
3,3'[(2,5dichloro1,4phenyl
Cl. pigment ene)bis[iminocarbonyl(2hy
Red pz% 61815-09-6 droxy3, Tnaphthalenediyl)2 Organic
,1diazenediyl]]bis[4methyl,
1,1'bis(1methylethyl)
ester
Diisopropyl
Cl. oigment 3,3'[(2,5dichloro1,4phenyl
Rod 291 71666-54-6 | ene)bis[iminocarbonyl(2hy | C50H42CI2N608 Organic | Mono
droxy3, Tnaphthylene)azo]]
bis[4methylbenzoate)
%éld %gg‘e”t 82784-96-1 | C.I. pigment Red 223 C34H20CI4N403 Organic
C.l. pigment _rO_ Perylene3,4:9,10tetracarb .
Red 254 128-69-8 oxylic dianhydride C24H806 Organic Mono
C.l. pigment 01 Polycarbocyclic .
Red 226 72828-01-4 Anthraquinone Organic
C.I. pigment o7 Chrome alumina pink ’
Red 230 68187-27-9 corundum Inorganic | Mono
C.l. pigment _o0o_ Manganese alumina pink | Mn(x)AI(2x)03 .
Red 231 68186-99-2 | orundum 0,01<x<0,25 Inorganic | UVCB
C.l. plgment | 6g412-79-3 | Zrconium iron pink Fe207Sizr Inorganic | Mono
(F§e|d pzlggnent 68187-12-2 Chrome tin pink sphene CaCr208SiSn Inorganic | UVCB
C.l. pigment CAE_ Chrome alumina pink ’
Red 235 68201-65-0 spinel Inorganic | Mono
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Color s71/2 | 8d
. AS No. ol XA :
index No. | CAS No 12 =X 7 g2 | 98
C.l. pigment _Ea_ Chrome tin orchid .
Red 236 68187-53-1 cassiterite CrO2Sn Inorganic | UVCB
Gl plament | 140114-63-2 | C.I. Pigment Red 238 Organic | Mono
%eld %%g]ent - Monoazo Organic
N,N'(2,5dichloro1,4phenyl
Cl. pigment ene)bis[4[[2chloro5(trifluor
Foy 29 52238-92-3 | omethyl)phenyllazo]3hydr | C42H22CI4F6N604 | Organic | Mono
oxynaphthalene2carboxam
ide]
E'ar[ig% 4[[2hydroxy3[(2
- is[6chloro ydroxy
%eld %%ﬂent 50326-33-5 methoxyphenyl)carbamoy! ggOHSSBaCIZNBOQ Organic
11naphthyllazo]toluene3sul
phonate]
Cl oi ﬁ[[5((|:]arba]r?r)1hoyé)2me’\5hﬁxyp
.I. pigment —(E_ enyllazo]3hydroxyNphen -
Red 245 68016-05-7 ylnaphthalene2carboxamid C25H20N404 Organic
e
c 1[(5h7(jléchloro1,9di|h drog]
.. pigment AN methyl9oxopyrazolo[5,1 .
Red 251 74336-60-0 quinazolin3yl)azo]anthraqui C25H13CI2N503 Organic
none
%eld %gg]ent - Monoazo compound Organic
. 1(2,5dichloro4(Nmethylsul
C.. plament | g5776-13-2 | famoyhphenylazo)hydrox | C25H20CI2N404S | Organic
yN(2tolyl)3naphthamide
G pigment | 122390-08-1 | pigment red 254 C18H10CI2N202 Organic
. aminoketone
G plgment | g4632-63-5 Dikctopyrrolo pyrrole Organic
C.I. pigment _on_ 3,6Diphenyl2,5dihydropyrr :
Rod 255 120500-90-5 olol3.4clpyrrole 1 Adione C18H12N202 Organic
%éla %gg‘em - Azo C26H22CI2N405S Organic
C.l. plament | 117989-29-4 | Pigment red 257 C8H3CI4N30 Organic
. Bis(8amino4,5,6, 7tetrachl
C.l. plgment | 70833-37-3 | orofHiscindolone C16HACIBNBNIO2 | Organic
oximatoN2,01)nickel
Gl plament | 57031-22-1 | Monoazo Organic
Gl pigment | 12769-96-9 | Sodium aluminosilicate | A6Na602458si6 Inorganic | Mono
al2,3dihydro3(tetrahydro2,
Cl. pigment 4 6trioxo5(2H)pyrimidinylid
Fog 280 71652-60-8 | ene)1HisoindolTylidenel1, | C22H12N604 Organic
4dihydro4oxoquinazoline2
acetonitrile
%éld %gg‘e”t 211502-19-1 | C.I. pigment Red 262 C43H23CI2F6N704 | Organic
L o Pyrrolo[3,4c]pyrrole1,4dio
.I. pigment _nal ne, -
Rod 284 88949-33-1 3.6bis([1,1'biphenyll4y)2, C30H20N202 Organic Mono

5dihydro
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LHE 2MS S8 MSDS 7HMH0t
Color s71/2 | 8d
. AS No. o N =
index No. | CAS No 12 =X 7 g2 | 98
Gl pigment | 12014-96-6 | C.I. pigment Red 272 Inorganic | Mono
L o ]41[[45?\lrpzin0ﬁarborﬁyl)pfﬂ)gﬂyl
1. pigment A azo ethoxypheny Y -
Red 266 2786-76-7 droxynaphthalene2carboxa C26H22N404 Organic Mono
mide
C.l. pigment e 4[(5carbamoylotolyl)azo]3h .
Red 268 16403-84-2 ydroxynaphth2anilide C25H20N403 Organic Mono
N(5chloro2methoxyphenyl
Cl. pigment )3hydroxy4[[2methoxy5[2€) .
Red ngg 67990-05-0 | henylamino)carbonyllphen | C32H25CIN40O5 Organic Mono
yllazo]naphthalene2carbox
amide
%éld p2|%nent - Diketo—pyrrolo pyrrole Organic
Gl pigment | g5058-80-1 | C.I. pigment Red 271 C19H15N503 Organic
G, ploment | 350249-32-0 | C.I. pigment Red 272 C20H16N202 Organic
Gl poment | 6g583-95-9 | C.I. pigment Red 273 C18H16AIN208S2 | Organic
C.l. pi érlnurgmiurg['(zt Ifolnaphth
.I. pigment A ydroxy8[(4sulfolnapht -
Red 274 12227-64-4 alenylazo]1,3naphthalene C20H11AIN2010S3 Organic
disulfonic acid complex
%éld %%nent 12014-93-6 Dicerium trisulphide Ce2S3 Inorganic | Mono
(F%eld pzi%nent _ Az0 Organic
Gl pigment | g00g3-40-5 | Thiazine-indigo GBAHOAMONBOTISI | 3rganic
G plament | 938065-79-3 | C.I. Pigment Red 282 Organic
. Mayan Blue with a .
C.l. pigment _ . Organic/ | Compl
unique nano crystal /
Red 286 lattice Inorganic | ex
: Mayan Blue with a .
C.l. pigment _ X Organic/ | Compl
Red 287 IL;?{?C%Q nano crystal Inorganic | ex
. Mayan Blue with a :
C.l. pigment _ - Organic/ | Compl
Red 288 Il;art]{?cuee nano crystal Inorganic | ex
Silicic acid,
ggﬁomum Silicic acid, zirconium
cadmium 102184-95-2 | salt, cadmium ZrSi0O4Cd(S,Se) Inorganic | Mono
pigment-enc pigmentencapsulated
apsulated
é?znth%ium' henyl)3,6bis(di
- carboxyphenyl)3,6bis(di
\C/i.(lj.le;il%ment 1326-03-0 ethylaminog), '(3?\1/\}2H127M0N8023 Organic Mono
molybdatetungstatephosp
hate
. Rhodamine
\C/Zi.(lj.lert)l%rgent - Phosphotungsto—molybdic Organic
i acid salt
Gl piament | 1326-03-0 | C.I. Pigment Violet 1 §112H128MoN8O23 | organic
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Color s71/2 | 8d
. AS No. o N =
index No. | CAS No 12 =X 7 g2 | 98
3 Bbildothyiamino)ol2(
- is(diethylamino et
\C/Zi.cl).lert)l%ment 1326-04-1 hoxycarbonyl)phenyl], g\}\%OHM1MON8OZ3 Organic uvCB
molybdatetungstatephosp
hate
3,6-Bis(diethylamino)-9—(
Cl. pigment 2-(methoxycarbonyl)phen
Vid eFt’ 92.2 103443-41-0 | ylxanthylium C29H34N203 Organic
’ molybdatetungstatephosp
hate
. 4[(4Aminophenyl)(4methy!
\Si.l.l E[)lgament 1325-82-2 iminocyclohexa2,bdientyli | C24H27N3 Organic
ole dene)methyl]aniline
Benzenamine,
C.l oigment 4[(4am|nophenyl)(4|m|n02
Vi'o'lept)gfﬂ 68647-35-8 5cyclohexadienlylidene)m | C24H31MoN30Q7Si Organic Mono
: ethyll, NMe derivatives,
molybdatesilicates
Ténwnﬁ i?mpds with
. methylate
\C/i'(lj'le?'%%em 68308-41-8 | 4[(4aminophenyl)(4imino2, Organic
: 5cyclohexadienlylidene)m
ethyllbenzenamine
C.l. pi Sc¥ggfﬂ dro1,4dihydroxy9
.I. pigment _9n_ ,10dihydro1,4dihydroxy9, -
Violet 5 22297-70-7 10dioxoanthracene2sulpho C14HONaO7S Organic
nate
c Aluaninium,
.|. pigment Ny 9,10dihydro1,4dihydroxy9, .
Violet b:1 1328-04-7 10dioxo2anthracenesulfoni C14H807S Organic
¢ acid complex
&, pigment - Anthraquinone C14H6Na2010S2 Organic
Gl pigment | 1328-06-9 | C.I. Pigment Violet 7:1 Organic
Gl pigment | 51968-82-9 | C.I. Pigment Violet 13 | C32H26N4O5 Organic
. Phosphoric acid
Gl pigment 1 10101-56-1 cobalt(2+) salt (2:3), Inorganic | Mono
ydrate
C.l. pigment _0A_ Sodium aluminosilicate .
Violet 15 12769-96-9 violet AI6Na6024S8Si6 Inorganic | Mono
. Ammonium
Gl pigment | 10101-66-3 | manganese(3+) MnNH4P207 Inorganic | Mono
diphosphate
C.I. pigment _ _ i
Violet 17 C25H19N505 Organic
C.I. pigment _ Sodium Aluminum ’
Violet 18 Sulfosilicate Inorganic | Mono
C.l. pigment e 5,12dihydroquino[2,3b]acri .
Violet 19 1047-16-1 dine7.14dione C20H12N202 Organic Mono
2,20dichloro13,31diethyl4,
22dioxa13,18,31,36tetraaz
Cl. p R 0 07 12003 0%
.I. pigment _OE_ ,17.06,14.07,12.023,25. -
Violet 23 215247-95-3 024.32.025.30]hexatriacon C34H22CI2N402 Organic Mono

ta1(36),2,5,7,9,11,14,16,1
8,20,23,25,27,29,32,34he
xadecaene
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Color s71/2 | 8d
. AS No. o N =
index No. | CAS No 12 =X 7 g2 | 98
Cl o 4[L4(benﬁoylaﬁnin<])%2h,5§im
.I. pigment e ethoxyphenyl]azo]3hydrox .
Violet 25 6358-46-9 yNphenylnaphthalene2car C32H26N405 Organic
boxamide
Ferrate(4),
hexa;]kils(cygnoC),
. methylate
\Si'cl)'leE[Nng?em 12237-62-6 | 4[(4aminophenyl)(dimino2, | C45H27CuFeN12 Organic Mono
5cyclohexadienlylidene)m
ethyllbenzenamine
copper(2+) salts
C.I. pigment _ana_ Perylene3,4:9,10tetracarb .
Violet 29 81-33-4 oxydiimide C24H10N204 Organic Mono
: Dichlorobenzol[rst]phenant
Gl pigment | 1324-55-6 hrol10.1 Zcdelpentaphene | C34H14C1202 Organic
ione
N(2,3dihydro2oxo1Hbenzi
C.l pigment mldazol5y|)3hydro><y4[[2 5
Vi'o'le? %2 12225-08-0 | dimethoxy4[(methylamino) | C27H24N607S Organic Mono
sulphonyli/ henyllazo]naph
thalene2carboxamide
Gl pigment | 5462-29-3 | Thioindigoid C18H10C120252 Organic
\C,i-(')-leg'%@‘e”t 57971-98-9 | Pigment Violett 37 C40H38N608 Organic
h/l{etfgan{argjmmmh | |
. 4|bis[4(dimethylamino)p
\C/i‘cl)'le?'%g]em 64070-98-0 henyl]methylene{ 2,5¢yclo g125H15OMON15O8 Organic
hexadlemylldene]NmethyI
, molybdatephosphate
Cl pigment | 457_63- | P:P.P tris(dimethylamino)t | cogyi3qn30 Organic | Mono
Violet 39 rityl alcohol
Methanaminium,
N[4[bis[4(dimeth lamino)p
henyl]methylene{ 2,5¢cyclo
C.l. pigment hexadienylidene]Nmethyl,
Vi'o'IeFt) 939 67953-39-3 tetracosauoxododecaoxo[ | C76H94N9+3 Organic
u12[phosphato(3)0:0:0:0
:0:0"0"0"0"0".0":0"
](]do;iecamolybdate(i%)
N imetmiomino)
’ IS imethylamino)p
\C/i.(lj.legl%r‘gent 68477-21-4 henyl]methylene{ 2,bcyclo Organic
hexadien1ylidene]Nmethyl
methanaminium
\C/ic')-leﬁ'%g‘em 71819-79-9 | C.I. Pigment Violet 42 Organic
Gl pigment | g7209-55-0 | C.I. Pigment Violet 44 Organic
C.l. pigment _qa_ Cobalt lithium violet -
Violet 47 68610-13-9 phosphate Inorganic | Mono
C.I. pigment _on Cobalt magnesium A
Violet 48 68608-93-5 redblue borate Inorganic | Mono
C.l. pigment Pre Ammonium cobalt ’
Violet 49 14590-13-7 phosphate CoH4NO4P Inorganic | Mono
C1. oiament 4[[4(benzoylamino)2metho
Violh' %0 76233-81-3 | xybmethylphenyllazol3hyd | C32H26N404 Organic
roxyNphenylnaphthalene?2
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Color 1?‘7|/$ %-xEI
] o1 N 5
index No. | CAS No- 13 M 28| s
carboxamide
\%]e?'%@em 1126076-86-5 | C.I. Pigment Violet 55 C42H26CI2N406 Organic | Multi
C.I. pigment _ . Organic/ | Compl
Violer 58 Mayan violet Inorganic | ex
\C/fé'legl%?sm - Azoic Plum Violet Organic
C.l. pigment _an_ [No public or meaningful .
White 1 1344-36-1 name is available] C2H208Pb3 Inorganic | Mono
- Lead oxide sulfate
\(/:\'llﬁitglgzmem 12397-06-7 | (Pb403(S04)), 3PbO-PbS0O4-H20 Inorganic | Mono
monohydrate
Sk piament | 7446-14-2 | Lead sulphate H204S.Pb Inorganic | Mono
S piament | 1314-13-2 | Zinc oxide 0Zn Inorganic | Mono
Sihpioment | 91315-44-5 | C.I. Pigment White 4 Zn0 Inorganic | Mono
Tl Il e e e R D
\(/:\./Ih.itglgénent 13463-67-7 | Titanium dioxide TiO2 Inorganic | Mono
Svkitréigg1ent 13463-67-7 | Titanium dioxide Tio2 Inorganic | Mono
S piament | 1314-98-3 | Zinc sulphide SZn Inorganic | Mono
\9\'/|h'itgi98mem 1314-96-1 Strontium sulphide SSr Inorganic | Mono
S plament | 513-77-9 | Barium carbonate CH203.Ba Inorganic | Mono
Sk pioment | 1309-64-4 | Diantimony trioxide 035b2 Inorganic | Mono
Sk pioment | 1314-23-4 | Zirconium dioxide 02zr Inorganic | Mono
- Barium wolframate not
\Svkitg'91”§ent 7787-42-0 | of a kind used as a BaO4W Inorganic | Mono
luminophore
S plament | 7787-69-9 | Bismuth chloride oxide | BICIO Inorganic | Mono
Sk poment | 1g282-10-5 | Tin dioxide 02Sn Inorganic | Mono
Sk pioment | 10099-76-0 | Lead(2+) silicate 03PbSi Inorganic | Mono
\(/:\_/Ih.itgg{r;ent 1304-85-4 CB))ﬁégUth hydroxide nitrate BiSHIN40?22 Inorganic | Mono
\S\I/l%itzlgréem 471-34-1 Calcium carbonate CH203.Ca Inorganic | Mono
C.I. pigment no_ Calcium magnesium )
Wi ggen 7000-29-5 dicarbonato C2CaMgO6 Inorganic | Mono
\9\'/|h'itglg1n8]§?t 546-93-0 Magnesium carbonate CH203.Mg Inorganic | Mono
Sk pioment | g047-76-5 | C.I. Pigment White 19 Inorganic | Mono
\(/:\_/Ih.itgig%ent 12001-26-2 | Mica AI2K2068Si Inorganic | Mono
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Color f71/%7 | 23
. AS No. o N =
index No. | CAS No 12 =X e
S piament | 7727-43-7 | Barium sulfate Ba.H204S Inorganic | Mono
\(/:\./lh.itglggeﬂt 7727-43-7 Barium sulfate Ba.H204S Inorganic | Mono
Svkitg'ggem 8049-83-0 | C.I. Pigment White 23 Inorganic | Mono
Sikpiament | 21645-51-2 | Aluminium  hydroxide AIH303 Inorganic | Mono
Sk piament | 91315-45-6 | C.I. Pigment White 25 Inorganic | Mono
o piament | 14807-96-6 | Tale (Mg3H2(SI03)4) Mg3H2(Si03)4 Inorganic | Mono
Sihpgment | 7631-86-9 | Silicon dioxide 02Si Inorganic | Mono
Sk piament | 10101-30-0 | Calcium silicate CaH403Si Inorganic | Mono
C.l. pigment a1 Sulfuric acid, calcium .
White 28 10101-41-4 salt, hydrate (1:1:2) CaH406S Inorganic | Mono
Sk piament | 13397-24-5 | Gypsum CaH205S Inorganic | Mono
C.I. pigment AR Plaster of Paris .
White 28 26499-65-0 (Ca(S04).1/2H20) Ca2H209S2 Inorganic | Mono
Sihpigment | 777g-18-9 | Calcium sulfate Ca04S Inorganic | Mono
SVI’iitZIQngem 9056-30-8 | Hydrated calcium silicate | CaO3Si Inorganic | Mono
C.l. pigment r Trilead ;
White 30 7446-27-7 bis(orthophosphate) 0O8P2Pb3 Inorganic | Mono
C.l. pigment _on_ Trizinc .
White 32 7779-90-0 bis(orthophosphate) H304P.3/2Zn Inorganic | Mono
. Aluminum calcium oxide
\gvlr%itglgargem 11070-82-9 (S,&Jlg%tSGOG(SOAfB) Inorganic. | Mono
hydrate (1:?) ,
C.l. pigment _"0_ 2[(4methyl2nitrophenyl)az -
Yellow 1 2512-29-0 oJ30xoNphenylbutyramide C17H16N404 Organic Mono
C.l. pigment Aol 2[(4methyl2nitrophenyl)az .
Yellow 1:1 12240-03-8 oJ30xoNphenylbutyramide C17H16N404 Organic Mono
. 2[(4chloro2nitrophenyl)azo
\C(:‘ell'lo?/\l/gg]em 6486-26-6 | IN(2,4dimethylphenyl)3ox | C18H17CIN40O4 Organic
obutyramide
. 2[(4chloro2nitrophenyl)azo
C.I. pigment 6486-23-3 | IN(2chlorophenyl)3oxobuty | C16H12CI2N404 Organic | Mono
Yellow 3 ramide
C.l. pigment 1Al 2[(pnitrophenyl)azo]acetoa -
Yellow 4 1657-16-5 cetanilide C16H14N404 Organic
C.l. pigment e 2[(onitrophenyl)azolacetoa .
Yellow 5 4106-67-6 cetanilide C16H14N404 Organic
C.l. pigment A 2[(4chloro2nitrophenyl)azo .
Yellow 6 4106-76-7 ]3oxoNphenylbutyramide C16H13CIN40O4 Organic
C.l. pigment ys 2[(4methyl2nitrophenyl)az -
Yellow 9 6486-24-4 oJoxoN(otolyl)butyramide C18H18N404 Organic
C.l oigment 4[(2,5dichlorophenyl)azo]2
Y’el’lo@vgm 6407-75-6 | ,4dihydrobmethyl2phenyl3 | C16H12CI2N40 Organic

Hpyrazol3one
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Color s71/2 | 8d
. AS No. o N =
index No. | CAS No 12 =X 7 g2 | 98
C.I. pigment 2,2'[(3,3'dichloro[1,1'biphe _
Yeilow 12 6358-85-6 nyll4,4'diyl)bis(azo)]bis[3ox | C32H26CI2N604 Organic Mono
oNphenylbutyramide]
Co 2, %]%%%dllgglo(ro“)fbblf) e
.I. pigment o ny iyDbis(azo)]bis[N .
Yellow 13 5102-83-0 4d|methy|pheny|)3oxobut C36H34CI2N604 Organic Mono
yramlde]
c 2, %}%a%dlgglo(roﬁ)fbblia e
.. pigment e ny iyl)bis(azo)]bis[N .
Yellow 14 5468-75-7 methylphenyl)3oxobutyra C34H30CI2N604 Organic Mono
mide]
C.I o Nl(giglw)%thfé 2214%' hl
.. pigment _na_ enyl] iyl)bis ic .
Yellow 16 5979-28-2 orophenyl)azo]3oxobutyra C34H28CIANGO4 Organic
mide
o 2, %]%i%dlﬁglo(m“)fbb'f) e
I. pigment 10 ny iyl)bis(azo)]bis[N .
Yellow 17 4531-49-1 methoxyphenyl)3oxobutyr C34H30CI2N606 Organic Mono
amide]
$£9||'|0F\)/\|,gg]1ent - C.I. Pigment Yellow 21 Organic
- Benzo[h]benz[5,6]acridinol
$-e'|-|05'vgg‘fm 475-71-8 2,1,9,8kimnalacridine8, 16 | C28H12N202 Organic
dione
C.I. pigment _ Lead Oxide + Sodium ’
Yeilow 30 Chloride Inorganic | Mono
\C(.ell.loi\)/\l/g%nfm 10294-40-3 Barium chromate Ba.CrH204 Inorganic | Mono
$g|'|OF\)/\i,gg]zent 7789-06-2 Strontium chromate CrH204.Sr Inorganic | Mono
$g|'|08\i/g?38m 8012-75-7 Basic Calcium Chromate Inorganic | Mono
$‘e||'|05\i/gg]fnt 1344-37-2 bgﬁgwsulfochromate Pb (Cr,S) 04 Inorganic | Mono
ol pigmont | 1344-37-2 bgﬁ‘gwsu'fo"hromate Pb (Cr,S) 04 Inorganic | Mono
\C(é||'|o?,\i,gg]§nt 8048-07-5 \ngxvium zinc sulfide CdS2Zn Inorganic | Mono
C.I. pigment _a0_ Cadmium zinc lithopone ’
Yellow 351 90604-89-0 yellow Inorganic | Mono
C.I. pigment _oa_ zinc chromates including .
Yellow 36 37300-23-5 zinc potassium chromate Cro4Zn Inorganic | Mono
. zinc chromate
\C(é||'|o?,'vg%n§?t - hydroxide;Zinc Inorganic | Mono
) Tetroxychromate
\C(é||'|05'vggn7em 68859-25-6 | C.I. Pigment Yellow 37 | CdS-ZnS, CdS Inorganic | Mono
C.I. pigment _oN— Cadmium lithopone ’
Yellow 37-1 90604-90-3 yellow Inorganic | Mono
$'e||'|08\'/g?8€m 1314-95-0 Tin sulphide SSn Inorganic | Mono
Ci pioment | 1315-01-1 | Tin disulphide S25n Inorganic | Mono
i pigment | 1303-33-9 | Arsenic sulfide As2S3 Inorganic | Mono
C.I. pigment A1 Tripotassium .
Yellow 40 13782-01-9 hexanitritocobaltate CoK3N6012 Inorganic | Mono
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Color s71/2 | 8d
. AS No. o N =
index No. | CAS No 12 =X 7 g2 | 98
C.l. pigment _0N— Pyrochlore, antimony lead !
Yellow 41 8012-00-8 vellow 07Pb2Sb2 Inorganic | UVCB
C.I. pigment AN Iron hydroxide oxide .
Yellow 42 51274-00-1 vellow Fe(OH)O Inorganic | Mono
C.I. pigment o1 [No public or meaningful ) :
Yellow 43 64294-91-3 name is available aFe203-H20 Inorganic | Mono
C.l. pigment _ Basic Cadmium ’
Yellow 44 Chromate Inorganic | Mono
$'e||'|08\|/gr$§m 1328-64-9 Basi ferric chromate Inorganic | Mono
$‘e||'|o§)/\'/gz]§nt 1317-36-8 Lead monoxide Opb Inorganic | Mono
Sl pigment | 12060-00-3 | Lead titanium trioxide 03PbLTi Inorganic | Mono
\C(éll'lo?/\l/gzn;m 592-05-2 Lead dicyanide C2N2Pb Inorganic | Mono
g.ell.lop\)/\i/ngent 20837-86-9 Lead cyanamidate CN2Pb Inorganic | Mono
C.I. pigment _1a. Antimony nickel titanium . . .
Yeilow 53 8007-18-9 oxide yellow (Ti, Sb, Ni) 02 Inorganic | UVCB
Lo 2,%]'%%%'dilgg_lo(ro[1),]1t;biﬁ@(e4
I. pigment a7 nyll4,4 diyl)bis(azo)|bis ’
Yellow 55 6358-37-8 methylphenyl)3oxobutyra C34H30CI2N604 Organic
mide]
C gal[%ium 4[[20x01[(phenyl | C16H14N407S.1/2C
.. pigment _AE_ is[3nitro4[[20x01[(pheny . .
Yellow 61 12286-65-6 amino)carbonyl]propyllazo] | a Organic Mono
benzenesulphonate]
bt TliGmethyipheny)
. is methylphenyl)a
$'||'| ;\)/\I/grénzent 12286-66-7 mino]carbonyl]2oxopropyl] g17H16N407S'1/ZC Organic Mono
ello azo]3nitrobenzenesulphon
ate]
$éll.|o§)/j/gg12e:r11t - Monoazo Organic
cl 2,2”'[(3%'dilgglo(ro[1),]1t;biﬁ{‘1(e2
.. pigment _EA_ nyll4,4'diyl)bis(azo)]bis .
Vailcame 14569-54-1 _th|?rophenyl)3oxobutyram C32H24CI4N604 Organic
ide
. 2[(dmethoxy2nitrophenyl)a
$-'|-| p'gg‘gnt 6528-34-3 | zo]N(2methoxyphenyl)3ox | C18H18N406 Organic | Mono
ellow obutyramide
. 2[(4chloro2nitrophenyl)azo
$‘||'| Sbg%ent 13515-40-7 | IN(2methoxyphenyl)3oxob | C17H15CIN4O5 Organic
ello utyramide
. 2[(2methoxy4nitrophenyl)a
Sl pigment | 6358-31-2 | zo]N(2methoxyphenyD3ox | C18H18N4O6 Organic | Mono
obutyramide
. 2[(4chloro2nitrophenyl)azo
C.IL. pigment | 59370-66-8 | IN(4ethoxyphenyl)3oxobut | C18H17CINAOS Organic | Mono
Yellow 75 yramide
S pigment | 5905-17-9 | Disazo Condensation C36H34CI2N6O4 Organic
C.l. pigment 22094-93-5 | 2,2'[(2,2',5,5'etrachloro[1, | C36H32CI4N60O4 Organic Mono
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Color s71/2 | 8d
. AS No. o N =
index No. | CAS No 12 =X 7 g2 | 98
1'biphenyl]4,4'diyl)bis(azo)]
Yellow 81 bis[N(2,4dimethylphenyl)3
oxobutyramide]
_ 2,2'[(3,3'_dich_|oro[1,1'biFhe
Clipiament | 5567-15-7 Q%IL‘ﬁcf‘zdéﬁ??AZiiﬁi)iﬁ'ﬁeﬁ(yﬁ‘ C36H32CIANGOS Organic | Mono
)3oxobutyramide]
$éll.|o§)/:/gré17ent 15110-86-6 Disazo Organic
_ 3,3'[(2chloro5methylpphen
Cli piament | 55g0-57-4 gft’;]ey)lgfe[')rgz'gﬁgigffgg'lgfg C43H35CI5N806 Organic | Mono
N(3chlorootolyl)benzamide]
. 3,3'[(2,5dichloropphenylen
Cli Plament | 55g0-58-5 ﬁ)ykl’ésn[gg;&(ﬂ)?g[ejgﬁ%oﬁ(t5 C42H32CI6NS06 Organic | Mono
chlorootolyl)benzamide]
_ 3,31(2,5dimethylpphenyle
Cdicioment | 5280-80-8 | felbisming(lacetylaox0® | C44H3BCUNBOS | Organic | Mono
5chlorootolyl)benzamide]
c N(Af)gl[(fﬁozfdimﬁthoﬂm
.. pigment 10 eny ,odimethoxy4[(p .
Yellow 97 12225-18-2 enylamino)sulphonyh/phen C26H27CIN40O8S Organic Mono
yllazo]3oxobutyramide
- 2[(4chloro2nitrophenyl)azo
C.IL. pigment | 39435 45-4 | IN(4chlorootolyl)3oxobutyr | C17H14CI2N404 Organic
Yellow 98 amide
Aluminium,
C1. oiament 4,5dihydro5ox01(4sulfoph
AT 12225-21-7 enyl)4f/(4su|fophenyl)azo]1 C48H33AIN12027S6 | Organic | Multi
Hpyrazole3carboxylic acid
complex
L o %hly(/jdrl’c])xgj/naphthalenemar
I pigment el aldehyde -
Yellow 101 2387-03-3 [(2hydroxy1naphthy)meth C22H16N202 Organic Mono
ylene]hydrazone
. 2[(4chloro2nitrophenyl)azo
C.l. pigment | 39435_45-4 | IN(4chlorootoly)3oxobutyr | C17H14CI2N404 Organic
Yellow 102 amide
_ Aluminium,
i piament | 15790-07-5 fg]yzdnrggﬂéﬁ‘gﬁ'efggl?g%')a C16HIAIN207S2 Organic | Multi
acid complex
$-e'|-|05'vgq‘oegt 12236-75-8 | C.I. Pigment Yellow 105 | C21H19CIN4O4 Organic
- N(9,10dihydro9,10dioxoan
$é||'|o§),\l,gq]oegm 4216-01-7 thracenlyl)7oxo7Hbenzole | C30H15N304 Organic
lperimidine4carboxamide
. 3,3'[(2methyl1,3phenylene)
S pigment | 5045-40-9 | diiminolbis[4,5.6,7tetrachl | C23H8CIBN4O2 Organic
oro1Hisoindol1one]
Benzoic acid,
C.l. pi 2’3'ﬁ'5ftetracmor060‘y n | conaciano2.ceren
I pigment _an_ methyl ester, reaction . -
Yellow 110 106276-80-6 products with 2.CH40.Na Organic uves

pphenylenediamine and
sodium methoxide
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Color s71/2 | 8d
. oH XA c
index No. | CAS No. 12 =X 7 g2 | 98
Cl. oigment 3,3'(1,4phenylenediimino)
AR 5590-18-1 | bis[4,5,6,7tetrachloroTHis | C22H6CIBN4O2 Organic | Mono
oindolTone]
. N(5chloro2methoxyphenyl
Coli pigment | 15993-42-7 | )2[(2methoxy4nitrophenyl) | C18H17CIN406 Organic | Mono
azo]3oxobutyramide
Coi Dioment | 82061-32-9 | Naphthol: Anthraquinone: Organic
Coi pioment | 14350-20-7 | Disazo C34H26CIBN6O4 Organic
C.l. pigment iy ACID YELLOW 3 .
Yellow 115 68814-04-0 ALUMINUM LAKE C22H21FEN604S Organic
. 4'acetamido2[(5carbamoy!
$g|.|08:/gr1711eé1t 30191-02-7 20hI(%_rgphenyl)azo]acetoac C19H18CIN504 Organic
etanilide
C.I. pigment a1 Azomethine copper .
Yellow 117 21405-81-2 complex C19H15N0O2 Organic
$‘e||'|o§)/\'/gq]1e§t - Chromium Titan Yellow Inorganic | Mono
$.e||.|0[i)/\i/gr1n1e€;1t 68187-51-9 | Zinc ferrite brown spinel | ZnFe204 Inorganic | Mono
Dimethyl
C.l pigment 5[[1[[(2,3dihydro2ox01Hbe
Y'eI'IoF\)/vg120 29920-31-8 | nzimidazol5yl)amino]carbo | C21H19N507 Organic Mono
nyl]2oxopropyllazoterepht
halate
Butanamide,
C.l oigment 2,21(3,3'dichloro[1, 1'biphe
Voilom 156" | 90268-23-8 | nyll4,4diyhbis(azo)lbis[3ox | C99H84CIBN18015 | Organic | Multi
o, N,N'bis(panisyl and
Ph) derivs.
Butanamide,
C.l. pigment 2,2'[(3,‘3'dich|oro[1,1'bi he
Y'eI'IoF\)/vg127 68610-86-6 | nyll4,4'diyl)bis(azo)]bis[3ox | C105H96CIBN18015 | Organic Mono
o, N,N'bis(oanisyl and
2.4xylyl) derivs.
C.l. pigment
Yellow - Disazo Organic
127:1
3,3'[(2chlorobmethylpphen
cl o yler;}e)lbis[i)minﬁ(t]_a&et%/ll%x
.. pigment _ar_ oethylene)azo]]bis[4chloro -
Yellow 128 79953-85-8 N[2(4chlorophenoxy)5(trifl C55H37CI5F6N808 Organic Mono
uoromethyl)phenyllbenza
mide]
. [1[[(2hydroxyphenyl)imino]
C.L piament | 15680-42-9 | methyl2naphtholato@N, - | C17H11CUNO2 Organic | Mono
0,0']copper
Coli Pigment | 23739-66-4 | Monoazo C17H15CIN4OS Organic
i o Eelnzeg[%?glfon%c[( aﬁid, I
1. pigment _09_ nitro oxoT{(phenylam :
Yellow 133 132821-92-2 ino)carbonyllpropylldiazen C16H14N407S Organic
yl], strontium salt (2:1)
Coi pioment | 31775-20-9 | Disazo C36H34CI2N606 Organic
$g|'|OBLQTgegt - Disazo Organic
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Color s71/2 | 8d
. AS No. o =X =
index No. | CAS No 12 H 7 g2 | 98
C.l. pigment _ Quinophthalone; .
Yellow 137 Isoindoline Organic
Lo 2,471,5,6teﬂ'|achl20r3%NrE284,51,
.I. pigment En ,7tetrachloro2,3dihydro1, .
Yellow 138 30125-47-4 3dioxo1Hinden2yl)8quinol C26HECIBN204 Organic Mono
yllphthalimide
C.l. pigment _0o_ 5,5'(1Hisoindole1,3(2H)diyl .
Yellow 139 36888-99-0 idene)dibarbituric acid C16HINSO6 Organic Mono
. 1,1'[(6phenyl1,3,5triazine2
\C(é||'|o?/'vgqnf7m 4118-16-5 | ,4diyl)diimino]bisanthraqui | C37H21N504 Organic | Mono
none
C.l. pigment A 1,1'[6(pyren2yl)1,3,5triazin .
Veilow 148 | 205727376 | o jaiilbis(2naphthol) C39H23N302 Organic
Cl NiCkel'b 2,4,6(1H,3H,5H)
.|I. pigment e 5,56'azobis2,4,6(1H,3H,5 .
Yellow 150 68511-62-6 pyrimidinetrione C8HBNBOG Organic
complexes
. 2,4,6(1H,3H,5H)Pyrimidin
$‘e||'|o§)/\'/gq]5e§t 25157-64-6 etrione, o C8HBEN606 Organic Mono
5,5'(1,2diazenediyl)bis
L o 2[[1[[82,3cfgnﬁﬁoZ_ox]o1Htl§)e
.. pigment e nzimidazol5yl)amino]carbo .
Yellow 151 31837-42-0 ny]ljZoxopropyl]azo]benzoic C18H15N505 Organic Mono
aci
o 2T
.I. pigment 90 nyll4,4'diyl)bis(azo)]bis .
Yellow 152 31775-20-9 ethoxyphenyl)3oxobutyra C36H34CI2N606 Organic Mono
mide]
C.l pigment Bis[2,3bis(hydroxyimino)N
A PIg 29204-84-0 phenylbutyramidatoN2,N3] | C20H20N6NiO6 Organic
Yellow 153 nickel
C N%,3di|hy(|j)ré)20><20[1[5|(befrlwzi
.. pigment _no_ midazolbyl)3oxo trifluo .
Yellow 154 68134-22-5 romethylphenyllazolbutyr C18H14F3N503 Organic Mono
amide
C.l. pi ;eztlrﬁnletr?yl lenebis[imi
.I. pigment Ca_ ,2'[1,4phenylenebis[imin .
Yellow 155 68516-73-4 o(1acetyl2oxoethane1,2diy C34H32NEO12 Organic Mono
lazo]]bisterephthalate
1,4Benzenedicarboxylic
C.l. pi gcg'j[’wh lenebis[imi
.I. pigment re ,2'[1,4phenylenebis[imin .
Yellow 155 77465-46-4 o(1acetyl20x02,1ethanediy C34H32N6O12 Organic
1)2,1diazenediyl]]bis,
1,14, 4'tetramethyl ester
gé'[b@%“?? 63661-26-7 | Benzimidazolone C17H13CI2N503 Organic
C.I. pigment Yy Nickel barium titanium .
Yellow 157 68610-24-2 primrose priderite Inorganic | UVCB
C.I. pigment 02 Tin vanadium yellow :
Yellow 158 68186-93-6 cassiterite Inorganic | UVCB
C.I. pigment 1B Zirconium praseodymium . ’
Yellow 159 68187-15-5 vellow zircon O9Pr3SiZr Inorganic | UVCB
C.l. pigment 01 Vanadium zirconium .
Yellow 160 68187-01-9 vellow baddeleyite o7v27Zr Inorganic | UVCB
C.I. pigment A Nickel niobium titanium .
Yellow 161 68611-43-8 vellow rutile Inorganic | UVCB
C.I. pigment 68611-42-7 Chrome niobium titanium Inorganic | UVCB
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Color s71/2 | 8d
. AS No. o =X =
index No. | CAS No 13 i R
Yellow 162 buff rutile
C.1. pigment 09— Chrome tungsten Cr(2x/3)W(x/3)Ti(1x) .
Yeilow 163 | 6818679275 | iianium buff rutile 02 0,06<x<0,25 | Inorganic | UVCB
C.I. pigment _na_ Manganese antimony . ’
Yellow 164 68412-38-4 titanium  buff rutile (Ti, Sb, Mn) 02 Inorganic | Mono
$‘e||'|o§)/\'/gq]§5m - Monoazo C16H12CI2N40O Organic
Benzamide,
o S,S'g(t)Z,E[)dimet(qyl1,4plgeny|
.I. pigment an_ ene)bis[imino(1acetyl2oxo -
Yellow 166 76233-82-4 2,1ethanediyl)2, 1diazenedi C42H32CIEN8O6 Organic
yllIbis[4chloroN(2,5dichlor
ophenyl)
. 2[(2,3dihydro1,3dioxoTHis
\C(-e'l-lo@'vgqﬂg;t 38489-24-6 | oindolbyl)azoIN(2,4dimeth | C20H18N404 Organic
ylphenyl)3oxobutanamide
Sa i ehioropheny)
- is chlorophenyl)a
\C(:‘ell'lo?/\l/gq]ggt 71832-85-4 | mino]carbonyl]2oxopropyl] 8;6H13C|N407S'1/Z Organic Mono
azo]3nitrobenzenesulphon
ate]
belall[4methoxypheny)
. IS methoxypheny
$g|'|08\'/gq1§§t 73385-03-2 | amino]carbonyl]2oxopropyl g§2H24CaCI2N8014 Organic
lazo]3nitrobenzenesulphon
ate]
o R
1. pigment _1A_ nylj4,4 diyl)bis(azo)]ois ;
Vallcarmes B1776-16-3 | 1 oy 3xabutyy | C34H30CI2N606 Organic
amide]
\C(-e'l-lo@'vgqﬂ%m 53815-04-6 | - C34H28CI4N604 Organic
Butanamide,
Cl. pigment 2,2'[(3,3'dichloro[1,1'biphe
Voilom 75" | 76233-80-2 114 ddiybis(azoflbis|N(5 | C34H28CI4NGO Organic
chloro2methoxyphenyl)3o
X0
S Dioment | 96352-23-7 | Pigment yellow 173 C22H12CI2N402 Organic
2[[3#‘3'?i(|':]h|or(|))4'[[_1 [[(]2,4%]
- methylphenyl)amino]carbo
$-e'|-|05'vgq‘7ejt 78952-72-4 | nyl]2oxopropyllazol[1,1'bip | C35H32CI2N60O4 Organic
henyll4yllazo]3oxoN(otolyl
)butyramide
2[[3,;3'?i<r:]h|or<l))4'[[.1 [[(]2,4%]
- methylphenyl)amino]carbo
$g|'|08:/gr{]7‘3gt 35636-63-6 | nyl]2oxopropyllazo][1,1'bip | C21HT19N507 Organic
henyl]l4yllazo]3oxoN(otolyl
)butyramide
5uzt'é[i(r§a§?édeﬁ| [1.1'biph
: e O PIPNS L C36H34CI2NG604 //
C.l. pigment s nyl]4,4'diyl)bis(azo)]bis[3oxo, . .
Yellow 176 | 9026872479 | NN'bis(dchloro2 5dimetho | S30H33CIBNGOE // | Organic | Mult
xyphenyl and 2,4xylyl)
derivs.
- Bis[3(1Hbenzimidazol2yla
Coli Pigment | 63287-28-5 mino)THisoindollonatolco | C30H18CoNS02 Organic | oMP
alt
C.l. pigment a1 2,2'[ethylenebis(oxyphenyl .
Yellow 180 77804-81-0 2'1eneazo)lbisIN(,3dihydr C36H32N1008 Organic Mono
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Color s71/2 | 8d
. AS No. ol ERHA :
index No. | CAS No 12 =X 7 g2 | 98
020x01Hbenzimidazol5yl)3
oxobutyramide
N[4(aminocarbonyl)phenyl]
C.l pigment 4[[1[[(2,3dihydro2oxo1Hbe
Y'eI'IoF\)/vg181 74441-05-7 | nzimidazol5yl)amino]carbo | C25H21N705 Organic Mono
nyl]2oxopropyllazolbenza
mide
Dimethyl
C.l oigment 2[[2[(2methoxyphenyl)ami
Voilom 785"t | 67906-31-4 | nol20xo1(1,4,5,6tetrahydr | C22H20N608 Organic
04,6dioxo1,3,btriazin2yl)et
hyllazolterephthalate
chakilgi‘um 2([4,5dihydro3
, ,bdichloro2[[4,5dihydro
\C('ell'loe\'/gq]ge;t 65212-77-3 methyl50x01(3sulphonato 8;6H126|2N407SZ‘ Organic Mono
phenyl)1Hpyrazoldyllazo]b
enzenesulphonate
C.IL. pigment | 4,059-33-7 | Bismuth vanadium BI04V Inorganic | Mono
Yellow 184 tetraoxide 9
i e gy
1. pigment _on_ ydro2,4,6trioxo pyri -
Yellow 185 76199-85-4 midinylidene)1Hisoindol 1yl C16H1IN504 Organic Mono
idene]Nmethylacetamide
o 2[[%3'Dicf|1)loro4'[[1l(]phe?zkl)
.I. pigment _Aa_ carbamoyl)acetonyllazo -
Yellow 188 23792-68-9 iphenylyllazo]2',4'acetoace C34H30CIZNEO4 Organic
toxylidide
; Nickel icosatitanium
$g|'|08\'/gq1§§t 69011-05-8 pentatriacontaoxide NiO43Ti20W2+9 Inorganic | Mono
diwolframate
Sl pigment | 141489-68-1 | Monoazo C16H10CI4N407S2 | Organic
Calcium
C.l pigment 4chloro2(5hydroxy3methyl
Y'eI'IoF\)/vg191 129423-54-7 | 1(3sulfonatophenyl)pyrazol | C17H13CaCIN4Q7S2 | Organic Mono
4ylazo)5methylbenzenesul
fonate
Calcium
Cl. pigment 4chloro2(5hydroxy3methyl
Voilom T | 124923-54-7 | 1(Bsulfonatophenyl)pyrazol | C17H13CaCINAO7S2 | Organic | Mono
: 4ylazo)smethylbenzenesul
fonate
\C(é||'|05'vgqn§2m 56279-27-7 | Heterocyclic C19H10N402 Organic
- N,N'bis(9,10dihydro9,10di
Cl. pigment | 70371-14-1 | oxolanthryl)terephthaldia | C36H20N206 Organic
Yellow 193 mide
. N(2,3dihydro2oxo1Hbenzi
ol pigment | g2199-12-0 | midazoloyl)2[(methoxyph | C18H17N504 Organic | Mono
enyl)azo]3oxobutyramide
C.l. pigment _ )
Yellow 200 Azo Organic
Sl pigment - Arylide C18H18N405 Organic
\C('ell'loF\)/\l/gEngEt - Monoazo Organic
géll.loﬁ\)/\l/gg]o%m - Complex inorganic Inorganic | Mono

115



( 27|z2 U 24

LHE 2MS S8 MSDS 7HMH0t

Color f71/%7 | 23
. AS No. oy =XFA =
index No. | CAS No 12 =X e
C pioment | 220198-21-0 | C.I. Pigment Yellow 213 | C23H21N509 Organic
C.I. pigment 85536-73-8 Titanium zinc antimony Inoraanic | UVCB
Yellow 216 stannate 9
\C(.ell.lop\)/\i/g%eé\t - Hostaperm Yellow H7G Organic
C.l. pigment _ MayaCrom Yellow Organic/ | Compl
Yellow 223 Y2351RS Inorganic | ex
C.I. pigment _ MayaCrom Yellow Organic/ | Compl
Yellow 224 Y2300F Inorganic | ex
C.l. pigment _ MayaCrom® Yellow Organic/ | Compl
Yellow 226 Y7300 Inorganic | ex
Coli Plament | 1374645-21-2 | Niobium Sulfur Tin Zinc Inorganic | Mono
- 72968-34-4 Zircon, cadmium yellow ZrSi04+xCdS Inorganic M\%%/
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