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Abstract

This study aimed to evaluate the feasibility of producing fuel pellets from spent mushroom
substrate (SMS) of oyster mushrooms, focusing on their physical properties, energy potential, and
economic viability. The SMS materials were collected from mushroom farms after six months of use
and pelletized using a flat-die biomass pellet machine with a 8 mm die diameter to compare the
performance between 2-roller and 3-roller compression systems. SMS was mixed with cassava starch
binder at ratios of 100:0, 80:20, and 60:40 (w/w). The results showed that the 3-roller system produced
pellets with a density of 426-529 kg/m?* and significantly reduced moisture content. The heating value
of the pellets increased with higher binder proportions, with the 60:40 ratio achieving the highest
calorific value of 12.74 MJ/kg. All pellet formulations demonstrated sufficient durability and low dust
content, meeting ISO 17829 and DINplus standards. In terms of economics, the 100:0 formulation
yielded the lowest production cost, highest profit, and a payback period of 0.20-0.35 years. The 80:20
formulation required a selling price of at least 8 THB/kg to break even, while the 60:40 formulation
resulted in losses under all scenarios. Increasing binder content improved the physical and e nergy

characteristics but also raised production costs. In conclusion, fuel pellets produced from spent
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mushroom substrate can achieve enhanced density and energy value through appropriate binder ratios
and moisture control, making them a suitable and economically viable green fuel alternative to
firewood.

Keywords: Spent mushroom substrate, Biomass pellets, Feasibility study, Sustainable resource

utilization, Renewable energy
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