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ABSTRACT

In the hard oxidizing fire iron red glaze which colorated red exposed magnesioferrite and whitlockite-type crystals. And whitlockite-
type crystals has formed before magnesioferrite forming in the step of sintering. This study tries to identify the coloration mechanism
of hard oxidizing fire iron red glaze by the experiment of substitution of whitlockite-like crystals and to confirm such substitution be
able to form magnesioferrite. As the results of experiment, magnesioferrite was appeared during substitution of two kinds of
whitlockite-type. It can be considered that the magnesioferrite colors the iron glaze to red with covering the glaze surface.
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(PO,);E SCMPE EA| g, CIp SCMP
CagFe(POy);  CagNaMg(POy),
Table 1. Starting Materials Used Throughout This Study System Rhombohedral  Rhombohedral
Starting material Note Space group R3c(161) R3c(161)
Calcium phosphate Sam-jo Co., Korea, a(Ad) 10.3382(2) 10.3423(1)
Cacium carbonate  Yakuri Chemical Co., Japan, First grade Unit-cell c(A) 37,125(1) 37.1374(9)
Natrium carbonate Kanto Chemical Co., Japan, First grade parameters C 3.5911 3.5808
Magnesium oxide Taisho Chemical Co., Japan, First grade Z 6 6
Ferric oxide Duksan Chemical Co., Korea, First grade Colour
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Fig. 1. X-ray diffraction patterns of synthetic whitlockite-type crystals.
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Fig, 2, X-ray diffraction patterns of whitlockite-type crystals at various calcination temperature; (a) CIP and (b) SCMP.
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Table 3. Colour Analysis of Calcinating Compounds

Colour difference

Sample ) (VY(©) L* a* b* — =
CIp L7YR 6.2/2.1 63.64 7.16 8.45 SCMP1 2337
CIP-122 29YR 4.5/43 46.87 14.86 19.03 ’ 13.24
CIP-1 47YR 5.4/6.3 55.61 17.55 31.80 : 3.64
CIP-2 5.0YR 5.4/6.6 55.90 18.14 34.20 : 6.07
SCMP 1.6Y 9.1/1.0 91.77 0.9 751 / 44.70
SCMP-1/2 4.1YR 5.4/58 56.13 17.11 2822 : 0.00
SCMP-1 22YR 47146 48.39 1621 1947 y 1.72
SCMP-2 7.9R 3.9/2.7 4038 1241 8.00 ’ 26.06
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Fig. 3. The a* and b* values of samples; a:CIP, b:CIP-1/2,
c¢:CIP-1, d:CIP-2, e:SCMP, f:SCMP-1/2, g:SCMP-1,
h:SCMP-2.
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Fig. 4. X-ray powder diffraction patterns of substitution compounds of whitlockite-type crystals; (a) CIP and (b} SCMP.
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