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The feasibility of substituting sodium feldspar flux, a raw material in ceramic
wall tile body, with soda-lime glass waste, borosilicate glass waste and frit glaze sludge
was investigated. The aim of this work is to reduce firing temperature, save natural
resources Iand a-lso promote fhe reuse of wastes as additives for traditional ceramic tile
.pr.o.dudtion. The test was done by replacing 40 wt% of sodium feIdspér in reference tile
formula with each of waste materials at 50, 60, 70, 80 and 100% by weight. Test
épeoimens were prepared by the same process as in the industrial ceramic tile
production. Prepared specimens were fired in the laboratory electric kiln at 1000, 1050,
1100 and 1125°C. Physical properties, i.e. linear firing shrinkage, bulk density, water
absorption and warpage of fired samples, mechanical property, i.e. three-point bending
strength, and thermal properties, i.e. thermal expansion and contraction of test
specimens during firing measured by dilatometer were investigated. In addition,
chemical composition of raw materials and body formula was measured by X-ray
fluorescence technique and mineralogical composition of fired samples was analyzed
by X-ray diffraction technique. Those test results as well as fluxing efficiency df’f@gyaste
materials for trial and reference tile formulas were compared.

The results showed that all each waste material could be used as a fluxing
agent in replacement of sodium feldspar in ceramic wall tile body. The maximum
quantity that could be used in body formula is'28% by weight (70 wt% replacement of
sodium feldspar) and also helped decreasing the firing temperéture to 1,050°C, while
the fired samples still passed Thai Industrial Standards for ceramic wall tiles (TIS 613-
2529 and TIS 614-2529). Fluxing efficiency of frit glaze sludge was better than soda-lime
glass waste and borosilicate glass waste respectively. However, it should be noted that
using each of these waste materials in high quantity of replacement more than 28 wt% in
body formula and firing at high temperature (more than 1,100°C) could result in
increasing warpage and decreasing bending strength of fired sample. It was found that
the effects from frit glaze sludge and soda-lime glass waste were larger than

borosilicate glass waste.





