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ABSTRACT

The objective of this study was to determine the optimum conditions for
preparation of RHA (RHAZ2) in order to be employed as a stoneware glaze composition in
comparision with the employment of RHA obtained from a clay brick factory (RHA1) and
quartz. Preparation of RHA2 was performed under an oxidation atmosphere at the
temperature between 500-800 °C for 4 and 8 hours. The resulting RHA2 was undergone a
series of experiments to determine the percentage of constituent silica and characteristic
properties, e.g., the average particle size and particle size distribution as well as crystal
structure. Soaking time 4 hours, when the temperature was increased from 500 "C to 700
°C, the quantity of silica in RHA2 increased from 82 % to 95%. However, when the
temperature was increased to 800 °C the quantity of silica was only 0.05 % increase. At
the soaking time 8 hours, when the temperature was increased from 500 "C to 800 °C, the
quantity of silica increased from 93% to 97%. The average particle size of RHA2 became
smaller with increasing soaking time or firing temperature due to a more complete oxidation
of the rice husk. When subjected to milling, the average particle size of RHA2 decreased
with an increase in milling time. RHA1, RHA2 and quartz were subsequently used in a
standard glaze composition with the following formula, feldspar: calcium carbonate: quartz
or RHA: 30-50: 30-40: 15-50. After firing at 1,250 "C, the RHA1 glaze in general,
crazed with the finest pattern. The RHA2 glaze and the quartz glaze crazed with the larger

pattern respectively. A study of thermal expansion of a selected glaze formula showed that

the RHA1 had the highest thermal expansion coefficient of 10.5x10 ° mm/mm. °C, while



the thermal expansion coefficient values of the RHA2 and quartz glaze were 10.2x10°°

mm/mm. ‘C, and 9.8x10 ° mm/mm. °C, respectively. When the quantity of quartz or RHA
was below 30 %, a complete melting and glossy surface was obtained but at above 50 %,
a matted and incomplete melting surface was obtained. A micro-structural study revealed
that the RHA2 glaze contained much higher amount of bubbles than the RHA2 and the
quartz glaze. Besides, needle like shape crystals were observed both on the surface and in
the layer of the glazes. On the analysis of phase change after firing between 900-1,150
°C, all glazes exhibited a relatively similar behavior. At 900 °C, soda feldspar, quartz and
calcium silicate were found. With increasing firing temperature, the quantities of quartz and
feldspar decreased while that of calcium silicate increased. When RHA was used in place of
quartz in different formula, the appearance of glazes varied depending on the ingredients of

individual glazes.
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