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Mechanism of Visible Light Enhanced-Reflection on Glaze Surface Dependence on
Amorphous Photonic Crystals
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Abstract: The formation process of amorphous photonic crystal structure in glaze melt and its visible light enhanced-reflection
mechanism were analyzed. In a multi-component glaze system, an appropriate amorphous photonic crystal structure was obtained via
controlling calcite content. The results show that introducing a proper amount of calcite can promote the effective phase separation of
glaze melt, leading to a Si-rich phase and a cation-rich phase. The special core—shell particle can be formed due to the enrichment of
the strong-polar cation such as Ti, Zn, Ca, and Mg in the interface. An opal amorphous photonic crystal structure appears for the
short-range ordered arrangement in glaze layer. However, an inverse opal amorphous photonic crystal structure is formed at the
interface between glaze and body. The visible light reflectivity of glaze surface is improved due to the effect of the two structures.
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Table 1

Raw material SiO, ALO; 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 4591 38.53 0.16 0.56 0.14 040 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

Calcite 0.38 55.87 0.37 43.28

w—Mass fraction.
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Fig. 1 Optical photographs of glaze samples with different
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curve of different calcite additions
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Table 2 EDS data of glaze samples with different calcite

additions x%
Sample No. Mg Al Si Ca Ti Zn
EDSI 3.14 10.97 0.73 0.03 509 11.78
EDS2 2.02 8.66 18.45 0.30 2.80 9.83
EDS3 0.91 5.03 27.10 0.89 1.66 4.83
EDS4 1.86 4.68 24.47 2.21 1.62 5.35
EDS5 1.95 5.07 23.52 2.65 1.52 5.18
EDS6 1.72 5.63 26.81 4.59 2.04 7.11

x—Mole fraction.
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Fig. 6 Cross section SEM images of the glaze samples with different calcite additions
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Table 3 Cross section EDS datas of the glaze samples with

different calcite additions x/%

Sample No. Mg Al Si Ca Ti Zn

EDS1 3.72 9.21 0.87 0.06 6.45 12.64
EDS2 0.67 11.63 10.69 0.60 4.32 32.46
EDS3 1.48 4.56 23.66 0.64 1.12 3.16
EDS4 0.61 5.75 26.20 0.65 1.09 2.34
EDSS 1.64 4.53 24.48 2.35 1.87 6.38
EDS6 0.97 5.69 28.79 1.79 1.41 4.32
EDS7 2.09 4.82 21.69 2.25 1.36 4.25
EDS8 1.93 5.65 22.64 1.87 1.14 3.57
EDS9 1.83 5.02 23.85 4.16 1.86 6.40
EDS10 1.42 5.99 26.76 3.43 1.42 4.51
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Fig. 7 Schematic drawing to show the structure evolution of

amorphous photonic crystals structure depended on the
calcite
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