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Correlation Between Glaze Color and Crystallization Process of Fe;O; in Glaze Melt

HUANG Xuchun', ZHAN Hongquan', LIU Quan', SONG Yihui', HE Shenchao', LI Fu', WANG Changan®, XIE Zhipeng®
(1. Department of Material Science and Engineering, Jingdezhen Ceramic University, Jingdezhen 333403, Jiangxi, China;
2. School of Material Science and Engineering, Tsinghua University, Beijing 100084, China)

Abstract: The coloration mechanism of different glazes in Na,0—MgO—-Ca0O—-Al,0;—Si0,—P,05 multi-element glaze system was
revealed via investigation of the microstructure and crystallization behavior of glaze melts with different iron oxide contents. The
results show that the phase separation in glaze is improved by calcium phosphate, which plays an important role in glaze color.
Fe* ions exist at a lower iron oxide content. The chemical color of Fe'* ions results in a dark-green glaze. The phase separation
effect of glaze layer increases and the phase interface becomes larger with the increase of iron oxide content. Due to multiple
scattering and consumption by massive phase interfaces, the incident light is absorbed and a black glaze appears at an excessive
iron oxide content. a-Fe,0; nanocrystals can be precipitated from silicate glaze, and glaze surface appears red color. A needle-like
array structure can be formed in the growth of a-Fe,0; nanocrystals, interfering with an incident light and resulting in silver—gray
glaze. It is indicated that the interaction of chemical color and structural color induces different color rendering effects of glaze
with the change of iron oxide content.
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Table 1 Chemical composition of raw materials for experiment glaze wi%
Raw material SiO, AlO4 Fe O3 CaO MgO K,O Na,O Ignition loss
Albite 69.10 17.20 0.50 3.50 1.00 0.50 7.00 1.20
Kaolin 45.91 38.53 0.16 0.56 0.14 0.40 0.21 13.60
Talc 57.78 0.34 0.07 1.84 29.04 4.05
Quartz 99.30 0.25 0.03 0.21 0.09

w—Mass fraction.
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Fig. 1 Glaze samples with different iron oxide contents
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Fig. 4 XRD patterns of glaze samples with different iron
oxide contents
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