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The primary aim of this study was to investigate the effect of magnesium oxide addition on crystallization and the mechanical properties of the glass ceramics prepared from a two-staged thermal treatment process of glasses. These glasses resulted from vitrifying fly ash and varying the quantities of beverage waste glass and MgO. More crystal phases (pyroxenes, olivines and plagioclase feldspars) were formed as the MgO content increased, while the amorphous phase decreased. The desired crystalline phase diopside decreased as the MgO content increased forming other crystal phases such as augite, forsterite and dmisteinbergite and bytownite. Due to increased crystallization, the apparent porosity of the glass ceramics increased drastically at more than 10 wt% MgO from 0.37% to 5.4%, consequently leading to the cold compression strength thereof decreasing but then increasing gradually after 24 wt% MgO. The maximum cold compression strength achieved was 118.4 MPa with the minimum being 90.5 MPa. Bulk density increased as well, but then severely dropped above MgO content higher than 18 wt%. The coefficient of thermal expansion increased gradually with the MgO addition ranging between 6.8 x 10-6 and 10.8 x 10-6. Glass ceramics with MgO content up to 10 wt% had excellent chemical resistance in terms of mass loss and visual defects. Leaching tests revealed that converting the fly ash into a glass ceramic composite reduced the release of arsenic and chromium, whereas the percentages of cadmium and lead released were the same in the fly ash and the glass ceramics in levels below 0.01 ppm.
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