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MATERIAL.
CHALISA VEESOMAI : UTILIZATION OF SILICA WASTE FOR GEOPOLYMER
MORTAR PRODUCTION. ADVISOR: ASSOC.PROF. PETCHPORN
CHAWAKITCHAREON, Ph.D., 115 pp.

This research investigated the utilization of silica waste as raw material for
geopolymer production. The general physical and chemical properties of silica waste were
analyzed. The optimum conditions for mortar in the production of geopolymer mortar with
silica waste compared to the cement mortar controls were studied. The experiments was
carried out by varying the silica waste to pure alumina ratio equals to 1:1, 2:1 and 3:1,
binder to sodium hydroxide to sodium silicate solution ratio equals to A1 (60:20:20), A2
(60:20:10), B1 (70:20:10) and B2 (70:10:20) on compressive strength of geopolymer
mortar. The mortars were cast in 5*5*5 cubiccentimeters in cubic shape with curing
temperature at 60 °C for 24 hours. The compressive strength of geopolymer mortars were
tested at 1, 3, 7, 14, 28, 56 and 90 days. The results revealed that the chemical
characteristics of silica waste contained an average of 71.3 percent of silicon dioxide. The
results of phase analysis by x-ray diffraction indicated that silica waste was in amorphous
phase. The leaching tests of heavy metals also indicated that the concentrations of all
heavy metals were within the standard set by the Ministry of Industry, Thailand. Therefore,
silica waste was considering as non hazardous waste. The results indicated that the
optimum silica waste to pure alumina ratio was at 2:1. The sample obtained from binder to
sodium hydroxide to sodium silicate solution ratio B2 (70:10:20), gave the compressive
strength of 190 ksc and pass the compressive strength standard at 180 ksc after 1 day.
The other samples ratio A1(60:20:20) gave the compressive strength of 194 ksc and pass
the compressive strength standard at 180 ksc after 3 days. The cost estimation for the
geopolymer mortar production at ratio A1 (60:20:20) and B2 (70:10:20) was equals to 2.49
and 3.93 bath/unit respectively.



