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Abstract

Currently, Portland cement is the one generally used for construction and
building. However, the process of producing Portland cement has aso resulted in
environmental problems and the release of a large amount of green house gases to
the order of approximately 13,500 million tons annually. Moreover, the raw materials
to produce it are also limited. Therefore, the effort now focuses on how to replace
constituent parts of Portland cement with by-products or natural materials. Recently,
a new cementitious material caled geopolymer has been developed which may
do away with the use of Portland cement as binder.

This geopolymer was synthesized from silicon and aluminum activated with
a high akaline solution and developed using heat. It has a similar strength to cement.
One of the most widely used cementitious materials is fly ash. However, Instead of
fly ash, other materials such as diatomite, perlite, and natural zeolite can aso be used
as source materials for geopolymer because they are similarly rich in silicon and
aluminum. Thus, the objective of this research was to study the effect
of diatomite, perlite, and natural zeolite on the workability and compressive strength
of geopolymer mortar if when used to replace fly ash.

The results revealed that the mixture having Na,SiOs/NaOH of 1.5-2.5, 15M
of NaOH concentration, and 75°C of curing temperature, showed a high compressive
strength which ranged between 234-939 ksc. Additionally, the compressive strength
of geopolymer mortar obviously increased at the early age. However, at the later age,
it dlightly increased or did not increase at all for some mixtures. Furthermore,
the replacement of diatomite, perlite, and natural zeolite at the rate of 60% by weight
of binder was well-suited for both compressive strength and workability.





