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Abstract: This paper investigates the influence of cellulose content on the properties of flexible polyurethane foam materials
prepared using a one-step free foaming process. Cellulose, chosen for its high strength, modulus, stiffness, and low cost, was used
as a biomass filler. The experiment demonstrated that as the amount of cellulose increased from 0 parts to 2 parts, the density of the
foam material increased linearly resulting in an increase in hardness, tensile strength, and tear strength. However, porosity slightly
decreased, and resilience showed a decreasing trend. The overall foam pores were uniform and fine, but no foam could form after
the amount of cellulose exceeded 2 parts. When compared with the blank sample, the addition of sisal cellulose up to 2 parts resulted
in a 59% increase in tensile strength and 27% increase in tear strength of polyurethane soft foam material. These findings suggest
that sisal cellulose has great potential as a filler in the preparation of high-performance polyurethane soft foam materials, which can
further promote the high-value application of biomass resources.
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Table 1 Basic Formula of Composite Materials
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Figure 1 Preparation process of cellulose / soft polyurethane foam
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Figure 2 Eftect of sisal cellulose concentration on apparent density of
soft polyurethane foam material
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Figure 5 The effect of sisal cellulose content on resilience of soft
polyurethane foam material
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