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Development of new wood-based thermal insulating material by semi-carbonization
treatment of shiitake waste mushroom bed
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To explore the possibility of using the waste mushroom bed as a thermal
insulating material, the thermal conductivity, strength, and the mechanisms of the thermal
insulation were investigated. When the waste mushroom bed was dried in its original size resulting
in a density of about 200 kg/m3, the thermal conductivity was 0.05 W/mK, but the strength was less
than half that of the insulation fiberboard. Investigating the relationship between the improvement
of thermal insulation and the decrease in strength due to semi-carbonization, it was found that the
strength was halved to obtain a decrease in thermal conductivity of about 15%. From this result, it
was judged that semi-carbonization to a waste mushroom bed with low strength was unsuitable, and
comﬁression drying was adopted as an alternative method. It was found that the waste mushroom bed
with a density range of 200 to 600 kg/m3 obtained by compression drying had a thermal conductivity

almost equal to that of wood.
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