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ABSTRACT

The cobalt blue spinel stains (main composition; CoQ:AlLOs;=1:1) in CoQ-Ni0-AlyQ; and CoO-AlC3-Cra0s
system were prepared by the calcination of each component oxides to be adequate for the faclory.
The color development, ihe change 7c7)f the lattice constant of the spinel and its applicalion to colored glazes were
studied.
The resulis were summarized as follows.
1) In CoD-AlQ; spinel, the excess addition of each component hardly made any variation in lattice constant
and alumina-tich spinel specimens caused the brilliant blue color fade,
2) An increase of Ni*? in CoO-NiO-Al:Q; system, made the laitice constant of the CoO-AlO3 spinel smaller,
and an increase of Cr'3 in CoO-AlLQO3Cre0y, larger.

3} Glazed stains under lead glaze were colored nearly same dark blue color fade.
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Table. 1 Composition of the Samples. (mole ratio)

ﬁpi< CoO | AlQ; | NiO | CrQs
1 1 1
2 1 2.5
3 25 1
4 1 1 0.01
5 1 1 0.05
6 1 1 0.1
7 1 25 | 0.01
8 1 2.5 | 0.05
9 1 25 | 01
10 25 | 1 0. 01
1 25 | 1 0. 05
12 2.5 | 1 0.1
13 1 1 0.01
14 1 1 0.05
15 1 1 0.1
16 1 2.5 0.01
17 1 2.5 0.05
18 1 2.5 0.1
19 25 | 1 0.01
20 25 | 1 0.05
21 2.5 | 1 0.1
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Table.2 Composition of Glaze.

RO 7 R203 RO2
0.128 Na,O 0. 005 FeaOs 0. 244 ByOg
0. 008 K0 0. 087 AlsOq 1.610 Si0:
0. 454 FbO
0. 005 MgO
0.410 CaQ

Table. 2 Spinel Solid Solution in NiQO-CoC-AlOs—
Cry0g-System

No Composition Colaor I\/Iineral;v
1:CA greyish blue S A
2| CAss blue S.A.
3| CosA dark blue ‘ 5.

4} CANI o dirty grey blue S.
5 CANiu_o5 " S.
6 | CANIp,1 " 5,
7 | CAgsNig brilliant blue S A
8 CAZ. 5Ni0. 5] " 5. A,
9 CAZ 5Ni0_ 1 " S A.

10 | Cao,5ANig,m areenish dark blue 5

11 | Co sANig g5 #” S.

12 | Cz5ANIg " S.

13 | CACrn blue 5

14 | CACrg 05 ” 8

15 | CACr " S,

16 | CAssCronr brilliant blue, S.A,

17 C‘Ag_ ECI:O,DS o S5 A
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‘ 18 | CAg «Cros " S A
19 | Gy 5ACTa bluish black S
20 | Co.sACro 05 ” g
21 | C2.5ACm ” )

*Sispinel Atalumina

Table.4 Lattice Constant of the Samples.

Sample
No. Composition, Lattice const. (A)
1 CA. 8112
2 CAs s &.111
3 CasA 8,101
4 CANig.n1 8.108 (8.097)
5 CANig, g5 8.108 {8.097)
6 CANy.1 8.099 (8.083)
13 CACry o 8.104 (8.121)
14 CACrg g5 8.115 (8.129}
15 CACry 4 8.112 (8.166)
108
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Fig. 1 Reflectance spectra of CA, CAas and CysA
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Fig. 2 Reflectance spectra of CA containing NiQ
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Fig. 4 Reflectance spectra of CzsA containing NiQ
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Fig. 5 Reflectance spectra of CA containing Cra0s
wor
—— C Azs
I}
- we-— C A2 sCro.ol i
<3 —— CAz.5Cro
@
[+
=
o
T
»
T
o
J
o ) \ : .
34 40 €0 Ta

B
wavelengh ( x 100 A

Fig. 6 Reflectance spectra of CAg s containing CrzOs
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Fig. 7 Reflectance spectra of CzsA contining CriQy
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Fig. 8 Reflectance spectra of CA and glazed CA.
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Fig. 9 Reflectance spectra of CAp s and glazed CAgs
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