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Analysis of blue-colored pigment used for ceramics existed in Okinawa prefecture

Yasuhiro HAYAKAWA, Ken SONOHARA, Kazuyuki HOKAMA, Yasuyuki UEZU

Abstract

The materials of twenty-two ceramics works existed in Okinawa prefecture were analyzed by X-ray
fluorescence spectrometry. It can be found the blue-colored pigments which including mainly cobalt
and arsenic from the ten ceramics works. Both elements are constituent of the blue-colored pigment
called 'smalt'. Smalt is the colorant originating from the mineral of smaltite((Co,Ni)Ass;x) which is
mainly mined in central Asia. Smalt was found from the ceramics made in the Yuan Dynasty in
China, however there is no record that it was used for the ceramics made in Okinawa. Recently, it is
reported that smalt had been used for several Japanese paintings drawn in 18-19 century.

In the present analysis, it can be detected a small amount of manganese, iron, nickel, copper, zinc and
a trace amount of bismuth together with cobalt and arsenic from blue-colored parts of ten ceramics
works. These are the distinctive elements included in smalt. From the analytical results, the intensity
ratio of arsenic/cobalt obtained from the ten ceramics works was to classify in the 3 types; (Darsenic/
cobalt<1, @arsenic/cobalt=1~5 and @arsenic/cobalt>5. The classification is likely to be derived from
the difference of the minerals. There is a possibility that cobaltite(CoAsS)or Erythrite(Cos(AsQa)2+8H,0)
which has a different ratio of arsenic/cobalt from smaltite had been used. It may be shown that the
differences of the intensity ratio of arsenic/cobalt indicate the time of imported the pigment or produced

the works.
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M1 RERILKTFEE (HBRIZIBYE - SIEER)

(cps)

K Ca Ti Mn Fe Co Ni Cu /n As

Rb Sr

7r

14.0 [40.8 1.7 12.1 148.2 |20.5 1.8 2.6 3.4 78.9

82.7

15.7

2RARIIKTFRIF (HRRILIEYEE - XIWER) OFBEHD OAIER

SRFARIIKZEA (PRIEIIGYE - KMEER)

(cps)

K Ca Ti Cr Mn Fe Co Ni Cu 7n As

Sr 7r

Pb

Bi

2.2 1262 |29 |03 [635 |75.6 [169 |[1.9 |3.1 2.7 129.1

16.4

3.7

5.0

M4 JERIKRE (PRELEYEE - XWER) OFBIHIOIMTER

|

SRRz A CHBIRIZIEYIEE - KMTEER)

(cps)

K Ca Ti Cr Mn Fe Co Ni Cu 7n As

Sr 7r

Pb

Bi

24 162.6 |2.2 1.0 |24 [543 |11.9 |[2.0 |34 |26 |25.6

15.8

4.9

2.2
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(cps)

K

Ca

Ti

Cr

Mn

Fe

Co

Ni

Cu

/n

As

Rb

Sr

7r

Pb

Bi

8.0

38.7

2.4

1.1

2.4

108.0

104.2

8.7

3.2

2.9

98.7

11.8 | 75.6

27.9

33.7

4.0
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OB T FASF CHBEILIBYIE - KMEER)

(cps)

K Ca Ti Cr Mn Fe Co Ni Cu 7n As Rb Sr 7r Pb Bi
3.2 33.6 | 1.7 0.3 16.3 [47.1 |33.6 | 4.5 5.0 3.1 84.5 (7.4 93.4 | 14.0 | 5.0 2.1
R1O0TEHETFRUF (HBREILIBYE - ZINER) OFEIHADAHESR
Pl
In
. x - i Co
S, _ ‘ —e K L &
R 17 RXI (HBE IS - ETER) k1
" (cps)
K Ca |Ti Cr Mn Fe Co Ni Cu |Zn As Rb Sr 7r Pb Bi
2.5 10.9 0.8 0.5 13.5 |79.7 | 2.4 0.8 |358.4 | 16.6 | 0.6 24.6 |4.6 477.6 | 13.5
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13RAERALFISCEE (hi8% 5 BEMERE)

(cps)

K Ca Ti Cr Mn | Fe Co Ni Cu /n As Rb Sr 7r Pb Bi
7.2 1107.4 |4.1 0.8 12.9 | 84.5 |20.3 |3.0 [4.3 |3.6 16.0 | 14.7 | 262.0 | 23.2 | 5.1 0.9
148 BRI FHCEE (higk s EMEE) OBFEI2 0 riER
H15%EFHAE (EAR) By ]
) (cps)
K Ca Ti Cr Mn Fe Co Ni Cu 7n As Rb | Sr 7r Pb Bi
0.3 1.3 0.4 0.6 26.0 [30.8 | 2.6 2.6 0.7 103.0 4.0 4.7 1988.0 | 56.3
K16 EFMH2E (AAR) OBFEIIOATHER
Pb
K175 B{ATESE (K) (BEAR) N e
m (cps)
K Ca Ti Cr Mn | Fe Co Ni Cu 7n As Rb Sr 7r Pb Bi
14 |1.3 |1.1 1.6 (27222739 |28 |1.6 [162.9 [0.0 3.0 2.3 1481.9 | 43.3
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M19%RLfEas (LHRIR) (BEAR)

K
Ca

Pb

Fe

0
i A
MNdu

1

b
Lo KARShZr oy,

(cps)

K Ca
2.2 7.9

Ti

Cr Mn | Fe

Co Ni

Cu

/n | As Rb Sr 7r Pb Bi

6.2

0.6

47.8

591.4

19.0 | 14.3

7.9

49 |1

98.8 |5.3 14.1 | 13.4 | 1437.3 | 50.8

H20%E(LfEss (LEBXRIB) (BAR) OFEEBDDATHER

K Cu 1
E?M‘Zn L ST Zr oy

As

FeNi
Co b

(cps)
Ca Fe Co Ni Cu 7n As Sr Pb
8.8 65.7 |53.7 |79.6 |9.8 1.3 634.3 6.2 25.8

M21EXBICRIES hictRic (FERSFR) OXHEBEDEBED DGR

Co Iy

Ni
K Cu Bi
ca Mrihfﬂ lmsr o

As

(cps)

Ca

Ti

Fe

Co

Ni

Cu

/n

As

Pb Bi

1.7 1.9

33.5

29.0

23.7

18.7

7.0

369.9

17.2 |14.5
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As

Sr Zr

(cps)

K Ca

Fe

Co

Ni

Cu

/n

As

Pb

Bi

0.1 12.9

52.5

46.9

10.8

56.3

3.2

82.1

10.7

H23BFENLER (RREMAZRFEELDFEMTERRER) DIKEBERD D ATHER

T "'ﬂlcﬁnw Lt

As

Bi

(cps)

K Ca

Mn

Fe

Co

Ni

Cu

n

As

Bi

21.2 | 2.6

3.3

136.3

175.3

96.4

25.2

3.9

1357.2

169.7 | 111.0
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