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Abstract (300 word limit)
Bio-based foams for insulating materials generated from ground-up wood and paper pulp were developed using mold foaming. In this paper, the effect of wood fiber content, surface treatment, and particle size on foam density and mechanical properties was investigated. The size and quantity of the wood fiber were found to have a substantial impact on the density, compressive strength, and tensile strength of the bio-based foams. Improved foaming was made possible by lower wood fiber sizes, and among the examples examined, a foam with 29 weight percent of 0.25 mm and smaller wood powder produced the finest mechanical properties. At the ideal processing conditions, the bio-based foam had the following characteristics: a density of 0.907 g/cm-3, a compressive strength of 124.9 kPa, and a tensile strength of 1126.9 kPa. Initially, raising the wood fiber percentage improved the compressive strength, but doing so also increased the wood fiber fraction's tensile strength, which subsequently decreased. Overall, based on their density, physical properties, and mechanical attributes, the biodegradable foams produced here showed promise as effective insulation materials.
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Figure: The Image of the pulp foams with different boron contents after combustion
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