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Background and Objectives: This study aimed to enhance the physical
and mechanical properties of wood-plastic composites by using soda
pulp particles derived from agricultural wastes, specifically wheat stalk
and rice stalk. To improve productivity and develop lighter composites
with suitable functional properties, these two inexpensive and renewable
agricultural residues were investigated and compared as fillers in
polypropylene-based wood-plastic composites.

Materials and Methods: Soda pulp was prepared from wheat stalk
and rice stalk. The particles were mixed with polypropylene at ratios of
30:70, 40:60, and 50:50, along with 6% MAPP coupling agent, to fabricate
the composites. The functional properties evaluated included flexural
strength and modulus, tensile strength and modulus, impact strength, and
thickness swelling after 2 and 24 hours of water immersion. All data were
statistically analyzed.

Results: Composites containing soda pulp particles from wheat stalks
exhibited superior functional properties compared to those with rice stalk
particles. As the proportion of soda pulp particles from both sources
increased, thickness swelling after 2 and 24 hours of water immersion also
increased. Flexural strength and modulus of rice stalk composites remained
within the same statistical group up to 50% filler content but were
consistently lower than those of wheat stalk composites. Tensile strength
and modulus showed a decreasing trend across all treatments. Impact
strength declined in both composite types, with rice stalk composites
displaying lower impact resistance than wheat stalk composites.

Conclusion: The findings indicate that soda pulp particles from wheat
stalks, when combined with polypropylene, impart more favorable
characteristics to wood-plastic composites than those from rice stalks.
Composites with 30% wheat stalk soda pulp particles demonstrated the
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best overall performance, including higher flexural and tensile strength,
improved flexural and tensile modulus, greater impact strength, and lower
thickness swelling after 2 and 24 hours. This approach not only supports
the production of environmentally friendly materials but also enhances
the value of agricultural waste. Therefore, utilizing such lignocellulosic
residues represents a promising strategy for manufacturing wood-plastic
composites.
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Figure 3. Comparing the effect of particles derived from soda pulping process of wheat and rice stalk on
tensile strength.
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Figure 4. Comparing the effect of particles derived from soda pulping process of wheat and rice stalk on
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Figure 6. Comparing the effect of particles derived from soda pulping process of wheat and rice stalk on
thickness swelling within 2 hours immersion in water.
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Figure 7. Comparing the effect of particles derived from soda pulping process of wheat and rice stalk on
thickness swelling within 24 hours immersion in water.
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