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Abstract

In this study, the possibility of making gypsum-based boards using different levels of rice
straw chips was investigated. Variable factors in this study were nano-wollastonite at three levels
of 0, 3 and 7% and also the ratio of rice straw to gypsum at three levels (5:95, 10:90, 15: 85%).
Thus, with the consideration of nine treatments, a total of 27 laboratory boards were produced.
The target density of 1.10 gr/cm® was considered. Mechanical and physical properties of
composites including modulus of rupture, modulus of elasticity, internal bonding, water
absorption after 2 and 24 hours of immersion, and density of boards were measured according to
DIN-EN-634 and fire resistance (weight loss percentage) according to 1SO-11925. In order to
investigate the bonding potential between rice straw and gypsum as well as the distribution of
nano-wollastonite, electron microscopic images (SEM) of the fracture surface of the samples were
produced. The results showed that the composites made with nano-wollastonite possessed that
higher mechanical and physical strengths. Microscopic imaging (SEM) showed that the boards
made with 7% nano exhibited more extensive internal bonds and created a uniform structure. In
this study, composites made of 7% nano wollastonite with 5% rice straw were selected as the
optimal treatment.

Keywords: Rice straw, modulus of rupture, gypsum, water absorption, nano-wollastonite.
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