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Development of Mycelium Biocomposites from Recycled Paper and

Coconut Coir: Effects of Mixing Ratio on Porous Structure and Material

Properties
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ABSTRACT
This research aims to develop Mycelium Bio-Composites (MBC)

derived from Recycled Paper (RP) and Coconut Coir (CC) to evaluate
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their preliminary properties for air filtration applications. The study
investigates the effects of varying mixing ratios on the porous
structure, physical properties, and mechanical performance of the
materials. The analyzed ratios include RP100:CC0, RP90:CC10,
RP80:CC20, RP70:CC30, and RP60:CC40. Specimens were
cultivated under controlled conditions at a temperature of 25-30°C
and relative humidity of 75-85%, followed by oven-drying at 90°C for
24 hours to deactivate mycelial growth. The porous structure was
characterized using X-ray Micro-Computed Tomography (X-ray
Micro-CT), complemented by water absorption, compressive
strength, and density tests. Experimental results revealed that
porosity decreased from 58.98% in RP100:CCO0 to 31.33% in
RP60:CC40, leading to a downward trend in water absorption.
RP90:CC10 exhibited the highest water absorption at 227.14 £
1.24%, while RP70:CC30 recorded the lowest at 143.34 * 1.58% after
96 hours. Regarding mechanical properties, RP100:CCO0 yielded the
maximum compressive strength of 1.02 * 0.34 MPa and an elastic
modulus of 0.50 * 0.13 MPa, with values decreasing as the coconut
coir content increased. The findings suggest that variations in the
pore structure significantly influence filtration performance.
Specifically, open and interconnected porous structures facilitate
airflow, whereas closed pores and reduced connectivity enhance
particle-trapping efficiency.

Keywords: Mycelium biocomposites, Recycled paper, Coconut

coir, Porosity
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