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ABSTRACT: The work aims to manufacture biomass composite packaging boards with biomass ash from sewage sludge
combustion, waste paper fiber and waste wood chips through hot pressing to make high-valued use of the solid waste re-
sources. The effects of raw material formula, adhesive type and hot pressing temperature on the structure and properties of
composite packaging board were investigated. The results showed that epoxy resin was the best adhesive. When the mass
ratio of paper fiber, biomass ash, waste wood chips and epoxy resin was 40 : 30 : 20 : 10, the bending strength and com-
pressive strength of the composite board prepared by hot pressing process at 4 MPa, 180 °C for 20 min were 11.20 MPa
and 12.79 MPa, respectively, meeting the requirements of GB/T 7284-2016 "Frame Wooden Box". SEM images showed
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that the biomass ash particles were uniformly attached to the fibers, and the fibers were distributed in a network on the

surface of the biomass composite board. It had better thermal stability than ordinary wood. The biomass composite board

prepared by adding 30 g biomass ash meets the requirements of national standards and can be used in packaging. This

study can not only alleviate the shortage of wood, but also provide a new research idea for the reuse of waste resources

and the resource disposal of biomass ash.
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Fig.1 Preparation flowchart of biomass composite board
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Tab.1 Element of biomass ash
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Fig.2 XRD pattern of biomass ash
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Fig.3 Microscopic morphology of biomass ash
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Fig.4 Mechanical properties of biomass composite board
prepared with different paper fiber and sawdust mass ratios

Fig.5 Water absorption thickness swelling ratio of biomass
composite board prepared with different additions of paper
fiber and sawdust
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Fig.6 Mechanical properties of biomass composite board
prepared with different kinds of adhesives
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Fig.7 Water absorption thickness swelling ratio of biomass
composite board prepared with different kinds of adhesives
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Fig.8 Mechanical properties of biomass composite board
prepared at different hot pressing temperature
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Fig.9 Water absorption thickness swelling ratio of biomass
composite board prepared at different hot pressing temperature
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