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particles with arsenic-free preservatives (ACC, CCB and ACQ) at various
concentration levels on the physical and mechanical properties of wood-
polyethylene composites.

Materials and Methods: For this study, high-density polyethylene (50%),
maleic anhydride polyethylene (2%), Paulownia wood flour (48%) were
utilized to produce the composites. The wood flour was treated with three
types of preservatives (ACC, CCB and ACQ) at concentrations of 0%,
0.1%, 0.5% and 1%. Initially, the wood flour was immersed in the
preservative solution, followed by storage at 50+5 °C and 90+5% relative
humidity to facilitate the fixtion of the preservatives. The treated flour was
then dried in an oven. The raw materials were mixed using a twin-screw
extruder, maintained at a temperature range of 160-170 °C, and the
resulting mixture was ground into flour using a hammer mill. The
composites were subsequently produced using a hydraulic press at 170 °C
under 100 bar pressure for 10 minutes.

Results: The results showed that the preservative ACQ at a concentration
of 0.1% negatively effected tensile strength, while positively influencing
physical properties. Increasing the concentration resulted in a significant
reduction in both flexural and tensile strength, along with increased water
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absorption. The CCB preservative demonstrated superior performance,
with samples containing CCB exhibiting enhanced mechanical properties;
further increases in concentration improved physical properties as well.
The ACC preservative displayed similar mechanical behavior to CCB,
although lower concentrations yielded better physical properties.

Conclusion: This study demonstrates that selecting the optimal type and
concentration of preservative can enhance the mechanical properties and
dimensional stability of wood-plastic composites. This advancement offers
the potential for producing more durable wood-plastic products with a
broader range of applications.
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Figure 1. Steps of producing wood flour-polyethylene composite samples. (a) Treatment of wood particles
with protective materials, (b) treated wood particles, (c) extruder machine, (d) preparation of the press mold
and (f) Test samples.
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Figure 6. Effect of different preservative treatments on long-term water absorption (WA) of wood
flour-polyethylene composite.
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Figure 7. Effect of different preservative treatments on long-term thickness swelling (TS) of wood
flour-polyethylene composite.
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