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The difference in the effect of replacing cement with rice husk ash and biochar on
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ABSTRACT

The rising greenhouse gas emissions and increasing cement consumption,
as one of the most extensively used construction materials, are major
contributors to global warming. The utilization of agricultural by-products
such as rice husk can not only alleviate the environmental concerns related
to waste disposal but also significantly reduce cement demand. This study
investigates the effects of partially replacing cement with 5% rice husk
biochar and 5% rice husk ash, combined with the incorporation of 3%
hooked-end sinusoidal steel fibers, on the physical and mechanical
properties of cement mortar. The results revealed that the replacement of
biochar and ash decreased mortar workability. Due to its porous structure,
biochar exhibited the most pronounced effect on accelerating the setting
process, reducing the initial and final setting times by approximately 46%
and 29%, respectively, compared to the control specimen. The inclusion of
5% biochar enhanced the long-term compressive strength by about 14%
over the control mix. Moreover, incorporating 3% fibers into rice husk ash-
based mortar improved the long-term flexural and tensile strengths by
nearly 57% and 48%, respectively. These findings suggest that the
combined use of rice husk biochar, rice husk ash, and steel fibers can
improve mortar performance while providing a sustainable approach to
reducing cement consumption and its environmental impacts.
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