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An influence of particle size of rice husk and spent coffee grounds on
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ABSTRACT — Recently, mycelium-based composites (MBCs) are
made from sawdust substrate, which still have low strength. In this
study, MBCs were developed from co-substrate of spent coffee ground
(SCG), rice husk (RH), and rice husk ground (RHG) to upcycle these
organic wastes. The objective of this study is to investigate the influence
of rice husk particle size, mixed with spent coffee grounds as
reinforcement, on the mechanical properties and water sorptivity of
MBCs made from SCG:RH and SCG:RHG at the weight ratio of 70:30.
Cyclic uniaxial compression test (ASTM D1621) was conducted for 3
cycles. The water absorption test was performed by soaking MBCs into
water for 96 hours. The results showed that mycelium growth on SCG-
RHG was denser than on SCG-RH, resulting in better adhesion of SCG
and RHG particles through the mycelium as a bio-binder. Consequently,
the compressive strength of MBC/SCG-RHG was0.212 * 0.002 MPa,
which was 29.27% higher compared to the MBC/SCG-RH produced with
unground rice husk at the same ratio. Moreover, MBC/SCG-RHG
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exhibited greater dry density, resulting in 24.48% lower water absorption
than RH. This lower water absorption is attributed to denser particle
packing and mycelial network, making water penetration more difficuit.
This demonstrates that MBC/SCG-RHG can be further developed into
biodegradable packaging and cushioning foam with a mechanical
strength comparable to EPS foam (Expanded polystyrene foam). This
study provides practical guidelines for optimizing the production of
MBC bio-foams from spent coffee grounds and rice husks for various

packaging applications.

Keywords —— Spent Coffee grounds, Rice husk, mycelium

composite, biodegradable packaging, mechanical properties.
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