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Geopolymer is an alkali activated material synthesized by the reaction of aluminosilicate source material with 

alkali activator. Coal fly ash, typical source material for geopolymer synthesis, has been employed for many 

years, while CBA has received relatively low attention for its usage due to its larger, irregular particle shape and 

higher content of unburnt carbon residues even though it has rich aluminosilicate components like coal fly ash. 

Thus, it is still challenge to reuse coal bottom ash completely, otherwise predominantly disposed to landfill, 

which causes many harmful effects on the environment. In this study, received CBA was ground in ball mill to 

decrease its particle size and then sifted through a 200-mesh sieve. We utilized the mixture of fine-grained CBA 

particles (passed the sieve) and somewhat coarse-grained particles (remained on the sieve) as a source material 

for geopolymerization and applied microwave energy after the dry-oven curing process to improve the 

compressive strength. It was found that the application of microwave energy subsequent to the oven curing 

allowed geopolymer to develop its microstructures more rapidly into enhancing the mechanical properties in a 

short time, whereas over-accumulated heat due to prolonged microwave irradiation provoked the structural 

deterioration. Here, we fabricated precast test samples by blending the source material and 14 M sodium 

hydroxide solution in a Hobart mixer and then casting against 5-cm cubic molds with the help of a hand press 

machine. They were cured in 75℃ dry oven for 48 hours followed by 700W microwave irradiation for several 

minutes until the increase and then decrease in their compressive strength were detected. The variations in 

mechanical properties of the geopolymer depending on the contents of coarse-grained CBA and microwave 

exposure duration were investigated and the investigation of microstructure on each condition was also carried 

out by using XRD, FTIR, and SEM analyses. 

 


