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The Effect of Surface-Modification of Wood Powders
by Plasma Treatment of Propylene on the Mechanical Properties
of Wood Powder/PP Composites

Dong Lyun Cho*, Jong-Rok Ha**, Byung Sun Kim***, Jin Woo Yi***"

ABSTRACT: Wood powders were surface-modified by plasma-treating propylene to make them compatible with PP
matrix in WPC(wood powder composite). The plasma treatment of propylene resulted in the deposition of an
ultrathin hydrophobic film which had the chemical structure similar to that of polypropylene. Wood powder and
polypropylene were mixed to pellets by twin screw extruder and then 50 wt% wood powder/PP composites were
produced by an injection machine. Tensile strength and flexural strength were improved by 7.59% and 12.43% at the
maximum respectively. SEM (Scanning Electron Microscopy) observation on the fracture surface revealed that the
treatment improved the interfacial bonding and the mechanical properties of the composites.
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A, B! monomer reservoir, C: Electrodes, D: Vacuum
pump, E: Pressure gauge, F: Rotating motor, G: RF
Power supply, H: Powder sample

Fig. 1. Schematic diagram of a plasma reactor for powder treat-
ment
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Table 1. Wood Powder/PP Composite Extrusion Conditions

TEMP. (°C) Wood/PP
185 3 150 1/1
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Fig. 2. Schematic diagram of a mixing process of WPC
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Fig. 3. FTIR Spectra of stainless steel plates before (above) and
after (below) deposition of a thin film by plasma polym-
erization of propylene

before plasma treatment after plasma treatment

Fig. 4. Results of immersion test of wood powers in water
before and after plasma treatment
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Fig. 5. Tensile strengths of WPCs as a function of plasma treat-
ment time
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Fig. 6. Flexure strengths of WPCs as a function of plasma treat-
ment time
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Fig.7. SEM images of fractures after tensile test: (a) wood
power/PP, (b) plasma treated wood powder/PP
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