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Abstract

Ordinary Portland cement (OPC) is widely used for construction works in human
society. However, OPC has negative environment impacts because the production of
OPC requires high energy consumption and emits high quantities of carbon dioxide gas,
which is the main cause of the global warming. Geopolymer has been the subject of
intense study as the OPC replacement material, because geopolymer is an environmental
friendly material and can be synthesized from variety kinds of waste materials. Water
treatment sludge (WTS) is a waste from water treatment process in production of tap
water. WTS is a problem of big city around the world. The effective way to solve the
problem of WTS is re-used or processed it to be usable products. Rice husk ash (RHA) is
the agricultural waste. RHA is a source of reactive silica, and can be used to control the
properties of geopolymer. The aim if this thesis is to develop a geopolymer by using WTS
and RHA as a precursors. The mixture of sodium hydroxide (NaOH) and sodium silicate
(Na,SiO,) is used as the alkali activator. The results of this research show that the density
of the WTS-RHA geopolymer is approximately 3 times lower than that of OPC. The strength
of the WTS-RHA geopolymer meets the minimum requirement of OPC. The optimum
condition for calcined WTS is 600 °C for 4 hours. Strength of geopolymer is increased,
while the setting time of geopolymer is reduced with increasing the sodium hydroxide
concentration, the ratio of sodium silicate to sodium hydroxide and the curing
temperature. The optimum condition for replacement WTS by RHA is 30% and 40% RHA
replacement for the cured geopolymer at room temperature and 60 °C, respectively. By
increasing the amount of RHA replacement with curing at room temperature, density of
geopolymer is reduced. The increasing of the RHA replacement leads to delay of the
setting time. This research opens an opportunity to apply the WTS-RHA geopolymer for
using in variety kinds of engineering applications, especially lightweight construction

materials.





