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ABSTRACT

This work studied the mechanical properties of ceramic tiles made of clay mixed with
either bottom ash or fly ash from Mae Moh lignite power plant. Bottom ash and fly ash were
added into clay in ranges of 10-30 and 20-40 percent by weight, respectively as a comparison.
The mixtures were mixed with 25 wt% of water to obtain plastic body and then formed by
compression to obtain green tile with 5x10x1 cm’. Tile samples after drying were fired at various
temperatures (850, 900 and 950 °0). Firing rates used were regular rate (the same rate as used in
the factory: 2 °C/min), fast rate (3 °C/min) and very fast rate (5 °C/min). The fired products were
studied in terms of mechanical properties viz, bending strength, water absorption, porosity,
density, shrinkage, microstructure and mineralogical compositions.

The results showed that bottom ash, fly ash and clay encompassed silica and alumina as a
majority incorporating with minor calcium oxide and iron oxide. Clay-bottom ash or fly ash-water

mixtures exhibited pozzolanic reaction befor firing thus resulted in the green strength



development. The additions of fly ash and bottom ash decreased the bending strength, increased
water absorption and porosity and made no difference in bulk density. At the same content of
addition, fly ash addition provided the better mechanical properties. It was found that fly ash
added tiles had better bending strength and less shrinkage. Ceramic tiles modified with fly ash
and fired with the fast heating rate at 900 °C contained the highest bending strength and low
shrinkage. Modified with bottom ash and fired with normal heating rate at 900 °C ceramic tiles
gave comparable mechanical properties to modified with fly ash. Their microstructures contained
highly glassy phases that created more compacted solid. Tile samples incorporating with either

bottom ash or fly ash consisted of albite (NaAlSi,O,) a new phase formed after firing.



