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Abstract

Fiber cement is widely used in the construction industry, is a composite
material made of Ordinary Portland Cement (OPC) reinforced with fibers. OPC is one
of the most used materials in the world. However, OPC is an environmentally
unfriendly material. The production process of OPC requires high energy consumption
and releases large amounts of carbon dioxide (CO,). Geopolymer is an excellent
candidate for using as a cement replacement material. Geopolymer can be synthesized
from various kinds of aluminosilicate materials including fly ash (FA) which is a waste
from the coal power plant. The aim of this work is to develop fiber cement composite
materials. Synthesized geopolymer from FA is used as a cement replacement material,
and bamboo fibers are used as reinforcement materials.

The results show that the addition of small amounts of OPC is required to
obtain high strength of FA-geopolymer. By adding 5 wt% of OPC, strength of FA-
geopolymer is higher than that of OPC after curing at room temperature. However, to
obtain high strength, external heat curing is required for FA-geopolymer without OPC
addition. Bamboo fiber is synthesized by submerging the bamboo tree in a sodium
hydroxide solution concentration of 10 M for 3 days. By adding bamboo fiber 3 vol%%,
the compressive strength and flexural strength of FA-geopolymer are increased.
Flexural strength of the bamboo fiber-geopolymer composites is close to the standard

of the fiber-cement industry.
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