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Abstract

Fly ash geopolymer is acid and thermal resistant material providing a high strength in
a short period under a heat curing. Therefore, this research has studied the application of
the fly ash geopolymer. Fly ash from pulverized lignite coal combustion (PCC fly ash) was
used as source material for geopolymer production. Application of this geopolymer
included the covering material for acid environment. Generally, cement pipes have been
corroded by acid wastewater owing to high calcium content in pipes. Covering of pipes with
geopolymer has overcome the corrosion problem resulting in long-term utilization.

Nowadays, PCC fly ash has high calcium content due to low-grade lignite feedstock.
High calcium content in fly as has resulted in the setting of geopolymer at room
temperature with low workability. This geopolymer has low acid resistant if heat curing is
not applied, less alumino-silicate compound is also achieved. Thailand locates near the
equator with hot weather all year round. Hence, application of hot climate to cure the high-
calcium fly ash geopolymer can enhance the acid and thermal resistances leading to the
sustainable energy utilization.

Cracks, however, can be found in high-calcium fly ash geopolymer. This research has
also proposed the application of polypropylene fiber in geopolymer mixture in order to
improve the crack control. Outdoor heat exposure has been used to cure the geopolymer.
The results show that polypropylene fiber helps to control the crack growth leading to
better acid resistance than plain geopolymer. This research also provides the geopolymer
brick for pedestrian pathways, which meets the minimum requirement according to ASTM
C902, and none-fire brick for fired-resistant performance. The output of this research can

lead to the utilization and application of fly ash geopolymer in a commercial way.
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