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Preparation and Properties of High Content Pine Charcoal Reinforced PE-UHMW Composites
Shi Kangjie', Wang Haiying', Deng Qiaoyun', Zhang Fengqin’, Wei Junshan’, Li Ruiqing’, An Yunpeng’, Li Dagang'
(1. College of Materials Science and Engineering, Nanjing Forestry University,Nanjing 210037, China;
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Abstract : The pine charcoal and ultra-high molecular weight polyethylene (PE-UHMW) were used as raw materials to
prepare high content pine charcoal reinforced PE-UHMW composites by a twin-screw extruder. The effect of pine charcoal on the
enhancement and modification of PE-UHMW under different mass fractions and different particle sizes was investigated, and its
performance was analyzed. Scanning electron microscopy observation shows that the carbonized pine charcoal has abundant pore
structure and high specific surface area, and the melted PE-UHMW can easily penetrate into the pores of the pine charcoal at high
temperature, and form a good mechanical interlock structure and interface bonding effect. Mechanical tests show that the tensile
strength and elastic modulus of the PE-UHMW /pine charcoal composites increase with the increase of charcoal content. When the
particle size of pine charcoal is 48-75 pm and the mass fraction is 80 wt.% , the extrusion molding effect of the composites is better,
the tensile strength up to 81.9 MPa and the elastic modulus up to 3 908.2 MPa, respectively. With the decrease of pine charcoal parti-
cle sizes, the tensile strength of the composites basically increases, but the elastic modulus of the composites generally decrease.
Static thermomechanical analysis shows that the dimensional stability of the composites improves obviouslywith the increasing
content of pine charcoal. Thermogravimetric analysis shows that the composites exhibit excellent thermal stability properties. The
research results can provide new ideas for the development of plastic reduction and carbon sequestration materials, as well as
provide new ways for the high-value utilization of agricultural and forestry wastes. Furthermore, it can expand the application in the
fields of high-strength engineering application materials and high-value-added functional materials.
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