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Abstract

The development of blended cement and geopolymer is very important to the future of
construction industry of Thailand. The process of manufacturing of Portland cement uses a large amount of
energy and emits huge quantity of carbon dioxide. In making 1 ton of Portland cement, almost 1 ton of
carbon dioxide is released. The use of blended Portland pozzolana cement can reduce the use of Portland
cement. Pozzolans are materials containing silica and alumina as major oxides. In this research, fly ash
bottom ash, calcined kaolin, rice husk ash, rice husk-bark ash, palm oil fuel ash, and bagasse ash were
studied. The partial replacement of Portland cement with these pozzolans reduced calcium hydroxide in the
mixture and resulted in the improvement of concrete durability. The resistance to chloride penetration,
resistance to sulfate attack, and resistance to corrosion of steel reinforcement were improved. The research
and development of new binder called ‘geopolymer’ was undertaken. The source material available in
Thailand was high calcium fly ash. Sodium hydroxide and sodium delicate were used as liquid for the mix.
The results indicated that high calcium geopolymer gave good mechanical properties with high compressive
strength, low shrinkage, and good resistances to sulfate and acid attack. Microsilica, nanosilica, zinc oxide,
titanium oxide, and other composite oxides were incorporated into the binder system. The results showed
that the incorporation of these oxides improved the electrical and magnetic properties of the cement
composites but with some effects on the mechanical properties of the binder. The results obtained from this
research can be used as important basic information for the utilization and development of the sustainable

construction material industry in Thailand.
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