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Soda-Lime Glass Mixed with Low Silica Lignite Fly Ash to produce Glass-

Ceramics
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Abstract

Fly ash (FA) with low silica, a pollutant residue from the combustion of lignite, was utilized as an
additive to a powder of soda-lime glass (SLG) produced glass-ceramics by powder technology. The SLG
and FA were ground in a ball mill for 3 h and 2 h respectively. The particle sizes of SLG and FA were finer
than 75 micron. The SLG was replaced partially in proportions of 20, 30, 40, and 50 wt.% FA. Then
specimens were uniaxially pressed into a cylindrical form 15 mm in diameter and 17 mm in length. The
green specimens were fired at different temperatures of 750, 850 and 950°C and held for 1 h. Physical
and mechanical properties containing bulk density, volumetric shrinkage, water absorption, electrical
resistivity, Shore hardness, and compressive strengths at an ambient temperature and 80°C were
determined. Chemical resistance and thermal shock was also performed. Crystallinity and micro-structural
properties were analyzed under the X-ray diffraction (XRD) method and scanning electron microscopy
respectively. The glass-ceramic specimen containing 40% FA with firing at 850°C showed the highest

compressive strength of 44.04 MPa at an ambient temperature and 39.64 MPa at a temperature of 80°C
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and bulk density of 1.72 g/cm?® XRD patterns of the dominant specimens indicated the major mineral

phases including cristobalite, diopside, and wollastonite

Keywords: Glass-Ceramic; Lignite Fly Ash; Soda-Lime Glass; Sintering
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