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Abstract

The aims of this research is to study the influence of solid to total weight ratio (s/t), fly ash to rice
husk-bark ash ratio (FA:RHBA), sodium hydroxide concentration (NaOH) and sodium silicate
solution to sodium hydroxide ratio (Na,0SiO,:NaOH) on compressive strength and on degree of
reaction of geopolymer pastes. Besides, influences of mixing and curing temperatures on those of
pastes were investigated. Samples in 3 x 6 centimeters cylindrical shape were employed to measure
compressive strength of paste at 3, 7, 14, 28, and 90 days. In order to observe the degree of reaction,
pastes were dissolved in picric acid which was a mild acid solution at the selected ages. Residual

was defined as the unreacted particle.

The results revealed that the increase of solid portion in paste enhanced compressive strength of
geopolymer paste. This was due to the low water to binder ratio. Among FA:RHBA ratios, it was
found that FA: RHBA = 40:60 gave the highest compressive strength which was 510 ksc at 28 days.
In addition, it revealed that use of higher RHBA portion such as 30:70, 20:80 or 0:100 caused
unstable microstructure matrix since the samples swelled, and crack could be observed by naked
eyes. Degree of concentration of NaOH affected compressive strength of geopolymer after 28 days.
The higher alkalinity showed better compressive strength development at later ages. The
Na,08Si0,:NaOH ratio tended to be optimum at 2.5:1 by weight. It was found that mixing
temperature had insignificant effect on the compressive strength of geopolymer paste. However,

curing temperature at 60 °C for 24 hours boosted the rate of compressive strength development in



short time. Sample with s/t = 0.65, FA: RHBA = 40:60, NaOH concentration = 18 molars, and
Na,08SiO,: NaOH = 2.5:1 exhibited compressive strength at 28 days of 510 ksc. Same sample could

have compressive strength up to 492 ksc within 3 days if it was cured at 60 °C for 24 hours.

Test program on degree of reaction of geopolymer paste showed that fly ash particle was more
reactive than of RHBA. The most important finding in this part is that not only the rate of reaction

enhances the compressive strength of geopolymer paste, but also the quality of its microstructure.

Keywords : Fly Ash/Rice Husk—Bark Ash / Geopolymer / Curing Temperature / Compressive

Strength



