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Abstract In this study, the effect on the zinc nuclei crystallization caused by changes preprocessing of the zinc crystalline
glaze preparation has been studied. The mechanism of the nuclei formation in the crystalline glaze and development of the
nuclei by studying the preprocessing step was explained. The preprocessing step was improved by altering mixing process
of the materials prior to sintering: number of sieving dispersion process and ultra-sonication prove tests with various duration
of sonication. According to the result, the sieving and sonication of the starting materials facilitated the interface reactions
of ZnO-SiO, from 680°C where low temperature willemite is formulated, and altered Si bonding for the easier bonding
between Zn-Si. In other words, solely sieving was enough to accelerate the formation of willemite in low temperature.
When the particles were distributed evenly by sonication, the willemite formation was even more significant.
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Fig. 1. Three component system of glaze.
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Fig. 2. Raman spectra of (a) raw powdered glaze samples as P and (b) fired samples as T; non sieved as 1 and sieved as 2.
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Fig. 3. Appearances of different results of glaze G8 samples by sieved times.
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Fig. 4. XRD results of glaze G8 samples by sieved times: Non
sieved 8-0, sieved 8-1, and ultrasonic dispersed 8-S.
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Fig. 5. Raman spectra of glaze G8 samples by sieved times:
Non sieved 8-0, sieved 8-1, and ultrasonic dispersed 8-S.
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Fig. 6. Raman spectra of raw glaze G8 samples by sonic
durations: Non sieved 8-0 and ultrasonic dispersed 8-S.
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Fig. 8. XRD results of glaze G8 samples fired at 770°C: Non sieved 8-0, sieved 8-1, and ultrasonic dispersed 8-S.
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Fig. 9. Raman spectra of glaze G8 samples fired at 680°C and 770°C: Non sieved 8-0, sieved 8-1, and ultrasonic dispersed 8-S.
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Fig. 11. UV-vis spectra of glaze N8 samples: Non sieved N8-0,
sieved N8-1, and ultrasonic dispersed N8-S.
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Non sieved N9-0, sieved N9-1, and ultrasonic dispersed N9-S.
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Fig. 14. SEM/EDX results of glaze N9 Samples by sieving times: Non sieved N9-0, sieved N9-1, and ultrasonic dispersed N9-S.
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