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ABSTRACT

The objective of the research aims to study the preparation of lead free crystalline glaze
by doping with ferric oxide in a low temperature firing process (1000 °C). The factors
affecting on the crystallization behavior of the crystalline glaze such as the
concentration and the average particle size of ferric oxide, the soaking temperature, the
soaking time were investigated. Moreover, the mechanical properties such as wear test,
micro vickers hardness and chemical resistance of the crystalline glaze were also
studied. The crystalline phases were characterized by the x-ray diffraction (XRD),
Raman spectroscopy analysis, scanning electron microscopy (SEM) with energy
dispersive spectroscopy (EDS) and differential thermal analysis (DTA). The results
revealed that the crystalline glaze doping with ferric oxide can produce three types of
crystalline phases, cubic spinel lithium zinc ferrite (Li-Zn Ferrite; LixZni-2xFe2+xOa
where x = 0.05-0.20), triclinic anorthite (CaAl2Si>Og) and rhombohedral hematite (o-
Fe203), respectively. The concentration of ferric oxide has a strong influence on the
crystallization behavior for these crystalline glazes. The XRD result showed that the
ferric oxide content 15 wt% provides the crystal of Li-Zn Ferrite, while the ferric oxide
content 25 wt% provides the crystals of anorthite and hematite. Additionally, the
amount of crystalline phases increased with the decreasing of the average particle size
of ferric oxide. The highest Li-Zn Ferrite was achieved by doping with the 7.11 pum of

ferric oxide 15 wt%, while the highest anorthite and hematite were attained by doping



with the 5.57 pum of ferric oxide 25 wt%. The soaking temperature of firing process was
at temperatures ranging from 1080 to 1000 °C, which depended upon the viscosity of
the glaze melt. The low viscosity glaze melt provides a wide range of the soaking
temperature for crystallization of crystal. While a high viscosity glaze, a crystal occurs
within a narrow range of temperature. In addition, at a firing step with the soaking
temperature of 1080 °C and a soaking time of 3 h, the highest amount of these

crystalline phases occured.

For the mechanical properties testing, the crystalline glaze by doping with 5.57 pum of
ferric oxide 25 wt% has lowest disk volume loss at 0.038 x10® mm?® and the highest
micro vickers hardness value was 1467 VHN. Additionally, all the crystalline glazes

were not attacked by the acid and alkali solutions of the chemical resistance testing.



