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Abstract

Oil palm bottom ash (OPBA) which is a pollutant residue from fuel in a palm oil factory
consisting high silica, alumina and iron was incorporated with soda bottle glass (SBG) to study
vitrification effects on the fired glass-ceramics specimens. Both raw materials were ground by ball
mill for 3 hours, and then were sieved to the particle size lesser than 75 microns. OPBA was
replaced partially in different proportions of 20, 30, 40 and 50 wt. %. Cylindrical specimens (15
mm in diameter and 17 mm in length) were formed under uniaxial pressure of 283 MPa and fired
at temperatures ranging from 750 to 950 °C with the soaking time of one hour. Properties of
specimen which are bulk density, water absorption, volumetric shrinkage, Shore hardness, and
compressive strengths at ambient temperature and at 100°C were determined. In addition,
chemical resistance and thermal shock tests were also performed. Mineral compositions and
microstructures of the selected specimen were analysed by X-ray diffraction and scanning
electron microscope, respectively. The experimental result indicated that the outstanding
specimen is 30 % OPBA with heat treatment at 850 °C. XRD pattern revealed the presence of
wollastonite, diopside and cristobalite, as major crystalline phase. SEM microphotography was
characterized by the presence of needle like wollastonite crystal and conchoidral fracture of

cristobalite pores.

Keywords: glass ceramic; oil palm bottom ash; soda bottle glass; sintering; vitrification
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