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The main disadvantage of softwood sawdust as a filler in wood-plastic composites (WPC) is the presence of resins in its chemical composition and its
poor compatibility with synthetic polymers due to their different polarities. Due to these factors, the obtained composites have unsatisfactory exploitation
properties. Targeted and scientifically based improved physicochemical functionalization of pine fibers by alkaline hydrolysis under the optimal conditions
allows regulating the interaction between the pine fibers and the recycled polymer matrix and controlling the compatibility in the composite material. The
replacement of organic solvents for removing the wood resins with the alkaline treatment responds to “Green“ technology.

In this study, suberinic acids was used as a biolubricant for improving the processing parameters of the WPC proceeded by extrusion with the following
injection moulding. The composite samples filled with the functionalized pine fibers were characterized by increased mechanical properties and decreased
wettability compared with the samples containing raw pine fibers. The incorporation of suberinic acids in the composite system led to a decrease in the
minimal torque values of the co-rotating screws in the extruder in comparison with the torque indexes for the composite samples filled with the untreated
pine residue.

The content of the modified wood filler in the WPC was 30 wt%. The WPC samples for tensile and bending tests were prepared using HAAKE MiniLab II
and MiniJet II.

The improvement of the processing parameters from the point of view of energy consumption by decreasing the torque of the extruder screws and
the injection pressure for moulding the rPP based composite samples as a result of the decrease of the apparent viscosity of the melt in the presence of
suberinic acids was shown. The optimal content of the biolubricant in the WPC was found. At this content, the presence of suberinic acids positively
affected the mechanical properties of the biocomposite.
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C o n c l u s i o n s

It was found that the 
treatment of modified pine 
fibers with suberic acids 
contributes to a decrease in 
the minimum and maximum 
torque values ​​of the extruder, 
compared to the torque of 
composite samples filled with 
untreated pine fibers.
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