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Investigating the effect of chemical treatment of lignocellulosic material on
physical and mechanical properties Hybrid composite of rice husk
flour/polypropylene/nanoclay

Abstract

This study investigates the effects of chemical treatment on
rice husk flour using glacial acetic acid and benzyl chloride,
specifically focusing on the physical and mechanical
properties of polypropylene/rice husk flour/nanoclay
composites. Rice husk was milled, and particles that passed
through a 60-mesh sieve were selected for treatment. Initially,
the flour was immersed in a sodium hydroxide solution,
followed by treatment with acetic acid and benzyl chloride.
Subsequently, nanoclay was mixed in at four levels (0, 1, 3,
and 5 Phc), and molten polypropylene (60%) along with a PP-
g-MA coupling agent (MAPP) at 4 Phc were added to both
treated and untreated rice husk flour (40%) to form the
composites. The physical and mechanical properties of the
composites were then evaluated and compared. FTIR spectra
were used to analyze the chemical treatments of rice husk
flour to ascertain changes in functional groups. FTIR results
showed that the hydroxyl group absorption region at 3420-
3425 cm® was altered. In the carbonyl group absorption
region from 1400-1620 cm™, the release of hemicellulose
from the treated rice husk flour resulted in notable changes in
peak patterns. The mechanical properties of the treated
samples improved compared to the control samples, and their
physical properties also showed enhancement. Notably, the
tensile and bending resistance, as well as the water absorption
and thickness of the composites, improved with increasing
levels of nanoclay.

Keywords: Chemical treatment, physical and mechanical
properties, rice husk flour, glacial acetic acid, benzyl chloride,
nanoclay.
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