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Abstract

Laboratory evaluation of geopolymerization reaction in bricks production
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Abstract

Recently, Energy and environmental factors play important roles in economy and politics of different
countries due to increasing complexity and evolution of international community. Therefore introducing
and designing new materials which reduce manufacturing cost, decreasing energy consumption and being
environmental-friendly are crucial. This paper studies the feasibility of utilizing laterite soil for production
of eco-friendly bricks based on the geopolymerization technology. The procedure for producing this kind
of brick simply includes: mixing laterite soil with an alkaline solution, water, sand or without sand and
forming the bricks by compressing the mixture in a mold under a specified pressure. Final step is curing
the bricks at a slightly elevated temperature. Unlike the conventional method for producing bricks, the new
procedure does not require high temperature kiln firing hence it has significant environmental benefits. In
this study, effects of five major factors including types of alkaline solution, addition condensed silicafume
to mixture, curing temperature, amount of laterite soil and age of bricks were investigated. The results for
compressive strength, water absorption and ultrasonic test value were analyzed by statistical method.
Findings show that laterite soil available in northwest of Iran can be used to produce eco- friendly bricks
based on geopolymerization technology to meet the Iran standard and ASTM requirements for engineering
bricks. One of the important advantages of this research on previous studies is the possibility of using
calcium hydroxide as an activator in geopolymeric brick samples. Samples made with this solution with
specific mixed design and temperatures have shown good compressive strength. Using alkaline solution
of calcium hydroxide instead of other alkaline solutions discards the risks of producing bricks with harmful
alkaline solutions. With this more user friendly alkaline solution geopolymeric brick producing industry
gains more profit with less danger.

Keywords: Geopolymeric bricks, Laterite soil, Environment.
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