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Abstract: The objective of this paper is to produce Rice husk ash based Geopolymer
concrete brick without Portland cement. Pollution of the cement industry produces 8% of
the world's greenhouse gases and pollutants. Today, the replacement of aluminosilicate
pozzolans, known as supplementary cementitious materials (SCMs), play a significant role
in reducing the production and use of Portland cement. In this research, samples of
geopolymer concrete with 350 kg/m* and 400 kg/m? of rice husk ash, Alkali activator
solution consisting of 10 and 16 M sodium hydroxide in combination with sodium silicate
solution, fine aggregates and additives were produced and cured at 60 and 90°C. In all 8
mixing designs, water to RHA ratio is 0,42 and alkaline solution to RHA ratio is 0,45.
Finally, the specimens were tested for compressive strength according to the Iranian
national standard 1608-3 at the ages of 3, 7 and 28 days and according to the Iranian
national standard 14733 in 28 days for water absorption.

The results showed that with increasing the amount of RHA and molarity of Alkali
activator solution, the workability of concrete decreases and the adhesion and viscosity of
concrete increases. The highest Compressive Strength of 100mm Cube after 28 days was
29.2 MPa and it is related to the specimens with 400 kg/m* of RHA and 16 M Alkali
solution, which was Heat cured at 90°C. By reducing the amount of RHA to 350 kg/m? and
preserving other components, the compressive strength decreased by 42% to 16.8 MPa,
which indicates the significant effect of these parameters on the mechanical properties of
the produced concrete.

The lowest percentage of water absorption was 3,46 % and related to the specimens with
400 kg/m? of RHA and 16 M alkaline solution. By reducing the RHA content to 350 kg/m?
and preserving other components, the percentage of water absorption increased to 5,23 %.
Keywords: Geopolymer concrete, Rice husk ash, Pozzolans, Concrete Facing Brick.
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