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ABSTRACT

Clay pigments are non-water—soluble, and it is possible to collect and reuse the pigments.

In that respect, clay pigments dyeing will be one of the dyeing methods that will decrease

the environmental load. We purchased 57 kinds of clay pigments from Ocres de France. To

identify safety and pigments’ properties, composition of pigments was analyzed by using

XRF. Dangerous materials—such as cadmium, and lead were detected from many pigments.

There are 11 pigments that have non—-harmful compositions such as iron, and magnesium.

Among those 11 pigments, the chief element of ocher and reddish brown pigments was ferric

oxide. Pale yellow and blue and all those pigments have mainly magnesium oxide, silicon diox-

ide and calcium oxide. Very brilliant red and yellow pigments were compounded of calcium

oxide of 90% or more. So it was supposed that brilliant color pigments contain azo dyestuff.
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Table 1 Number and Names of Clay Pigments.

1 Light Yellow Ochre 20 Ultramarine Purple 39 Nicosia Green Earth
2 Cyprus Limonite 21 Lemon Yellow 40 Pistachio Green
3 Dark Yellow Ochre 22 920 Yellow 41 Turquoise Green
4 Yellow India 23 960 Orange 42 Sky Blue

5 Natural Sienna 24 110 Red 43 Lavender Blue

6 Havana Ochre 25 130 Red 44 Pewter Grey

7 Dunkel Ochre 26 140 Red 45 Ivory Black

8 Brown Ochre 27 SF Red 46 Emerald Green

9 Red Ochre 28 Porto Red 47 MC Green

10 Red India 29 Ultramarine Pink 48 GN Green

11 Burnt Sienna 30 Magenta Pink 49 S.O.F Green

12 Burnt Umber 31 Curry Yellow 50 4 FR Green

13 Light Sienna 32 Apricot 54 318 Black

14 Natural Umber 33 Rose Wood 55 Titanium White
15 Black India 34 Zement Red 56 USA Yellow Ochre
16 Ultramarine Blue 35 Brick Red 57 Cyprus Umber
17 Charron Blue 36 Black Currant Red 58 Slate

18 S.O.F Blue 37 Plum 59 Cassel Earth

19 MC Blue 38 Clay Brown 60 Venitian Red

12



BT ACRE A Yt 00 728D O TR O ML 53T

Table 2 Spectrometer conditions used in XRF analysis.

Arizgtlcal elelrfl;nt Crystal  Detector kV mA 1?512%; Countzrsl)g tme
1 Mo-Pr LiF200 Scint. 60 50 9.50-21.00 115.00
2 Zn-Mo  Re-Am  LiF220 Scint. 60 50 27.50-62.00 345.00
3 V-Cu Pr-W LiF220  Duplex 50 60 61.00-126.00 650.00
4 K-V In—-Ce LiF200 Flow 24 125 76.00-146.00 175.00
5 P-Cl Zr-Ru Gelll Flow 24 125 91.00-146.00 22.00
6 Si-Si Rb-Sr PE002 Flow 24 125 100.00-115.00 5.00
7 Al-Al Br-Br PE002 Flow 24 125 130.00-147.04 5.68
8 Na-Mg Zn-Se PX1 Flow 24 125 20.00-30.05 2.68

a) Scintillation Counter, b) Tandem type (Gas Flow and Xe Shield type Proportional Counters), ¢) Gas Flow

type Proportional Counter.

Ty AERHAL, REROERIZL 20> 72,
FL AT # B D AR 2 100 E % 12/ IE, T
TLHEOMNW L EREAZHINL, TEROIELEE
I HE Z PuE Lz MESHOM%Z, Table 2
R %0 ST T B LERHIARREE D S D& Z
DFEFE, WKL LTHW,

TERIC, AMRICET 2 E A ERWES’E
FNTWLEEMEL, AEWEIEEL JIS S
6062 2001 T2 L I ¥ B X U/S A (THEHRL L TPk
L7z AEWHEOILHRIZE, 7 ¥FE(Sh),
L #(As), 8, (Pb), # NI 4 (Cd), 71 A (Cr),
N7 A (Ba), K$(Hg), L > (Se)® 8 i
FiFohb, TOREIEDL, PROEPBRTNWS X
I, FefutRCPIXTE LR E 7 L3 S
HACTE 2RI EE L2 b0 TH2',

B, THROREICEST ML E RS T —
% 3 — b (Technical Documents, YL F7—% ¥ —
M1 BRIhHRELYD RSN TN 2720, 5
W=y DsEL L,

3. BRBLUOEE

3-1 TEEES7REOEKR M E FEVEHE
STRED T ER D ) bAETLE S MAZEhTW
%HDIFAHETH - 72 Fig. 1ITRT LIS,
Bt S LR R D S o201, 71 A
T27HE, RWTRR2HMAH LM Iz,
ZDI3, SRASIARE, N ADNEE, A K3

AN, TUFEUNIMA LR E N,
KRB L L VI S o7z

77U AIZBWTIE, HaitoeTotm Tl
EINTWDA, HEERE%X0.02~0.05% O FHE}
BIEEAETH-T20 L L, RBERO—ERIC
BWTIE5 ~10%B SN2 003H Y, Bk
No. 48IZBWVTIFIN% TH o720 7 1 Akt
FHIFEH S, PO BFE T AMRICH &4 A il 7
OAZRBIEPHONT VWS, 2O LMD,
fkta o HEEOHNIZIE, Mo tsRo HEE S K
LEZEICZULDPEEINTOWAIEENEZ N
72

yellow
VZ772
red-brown ]
s
_g B Arsenic
S . — fE
7 Cadmium
§ P | i
g S N Barium
2 ¥/ Antimony
[-%
green @&3@'
black-white !
N\
Ll L ]
0 2 4 6 8 10
Number of detections

Fig.1 Number of detections of injurious material

in Soil Pigments.
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Table 3 Bulk chemical analysis of Clay pigments detected no injurious material.

No.4 Yellow India

No.21 Lemon Yellow

No.22 920 Yellow

No.32 Apricot

Elements wt. (%) Elements wt. (%) Elements wt. (%) Elements wt. (%)
SiOy 3.70 SiOg 0.18 SiOg 0.08 SiOg 29.5
TiO9 0.24 AlO3 0.13 TiO, 0.03 Al,O3 0.04
AlyO3 10.3 MgO 0.47 AlyO3 0.05 Fes03 4.74

Fey03 85.3 CaO 97.8 Fes03 99.1 MgO 37.8
CaO 0.23 SOz 0.13 MnO 0.06 CaO 27.8
K0 0.04 Cl 0.87 CaO 0.02 SO, 0.01
SO» 0.02 Sr 0.05 SO, 0.60 P20s5 0.04
P»0s5 0.22 I 0.29 Co 0.07 Ni 0.01

Zr 0.01 Sr 0.01
I 0.07
No.10 Red India No.27 SF Red No.33 Rose Wood
Elements wt. (%) Elements wt. (%) Elements wt. (%)
SiO9 4.65 SiO9 0.14 SiO9 32.0

TiOq 0.16 TiOq 0.19 Fes03 4.85
AlyO3 4.47 AlO3 0.04 MgO 38.0

Fes03 90.0 CaO 99.4 CaO 25.0
MnO 0.10 SOq 0.07 P20s5 0.02
MgO 0.26 P»0s 0.02 Sr 0.01
CaO 0.06 Cl 0.10
K20 0.17 Sr 0.04
SOq 0.05
P20s5 0.07

No.16 Ultramarine Blue No.18 S.O.F Blue No.43 Lavender Blue No.44 Pewter Grey

Elements wt. (%) Elements wt. (%) Elements wt. (%) Elements wt. (%)
SiOg 34.6 SiOg 12.3 SiOg 36.0 SiOg 36.7
TiOq 0.05 AlyO3 0.61 TiOy 0.03 Fes04 1.01

Al5O3 22.9 FesO3 0.36 AlyO3 7.27 MnO 0.03
Fe 03 0.20 MnO 0.03 Fes03 0.16 MgO 39.9
CaO 0.11 MgO 40.5 MgO 30.8 CaO 22.2
K20 1.00 Ca0O 45.5 CaO 14.8 S04 0.01
NayO 23.6 K20 0.18 NaO 5.23 P20s 0.04
P20s5 0.06 SOq 0.04 K20 0.33 Ni 0.01
S04 17.5 Cl 0.03 SO, 5.30 Sr 0.01
Ni 0.01 Ni 0.02 P05 0.04 Nb 0.05
Rb 0.01 Cu 0.52 Zr 0.01
Sr 0.01 Sr 0.01 Sr 0.01
Zr 0.03
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Table 4 Compositions of each Soil Pigment on Technical Documents

Soil Pigment Compositions of Soil Pigment Soil Pigment Compositions of Soil Pigment
No.4 Fes03+Si0s + AlyO3 No.27 -
No.10 Fes03 No.32 | SisO;0(OH) ;Mgs+ CosCa+Fes03+FeOOH
No.16 Sodium Aluminoslicate polysulfide No.33 Si4010(OH) sMgs + CozCa + Fes05
No.18 | (Magnesium carbonate, Calcium carbonate) | No.43 Si40;0(0OH) sMgs + CosCa + Al
No.21 - No.44 Sif010(OH) s9Mgs + CosCa + Fes0y
No.22 FeOOH
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