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Effect of Additives on Mechanical Properties and Photo-stability of

Polyvinylchloride/wood Powder Composite Sheet for Pallet Application
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The rising concern towards environmental issues and need for more versatile polymer

based materials had led to increase interest about polymer composites filled with natural

fillers. The PVC/wood powder composites are an environmentally progress way of combining

PVC and wood powder. This research studied the effects of 4 types of additives (wood powder,

UV absorber, impact modifier and pigment) on mechanical properties and photo-stability of the
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PVC/wood powder composites sheet for pallet application. The amount of each additive was
varied from  0.0-30.0 %w/w at 5 different levels. The central composite design was employed
to experimentally design the formulation of the PVC/wood powder composites sheet, in order
to practically reduce the total number of experiments from 625 formular (full factorial design
for 4 factor and 5 levels) to 30 formular without losing the credibility of the results achieved.
The PVC/wood powder composite sheets were prepared by extrusion process. The
photodegradation of the PVC/wood powder composites sheet was performed by simulated
condition in Q-UV weathering tester. The progress of photodegradation was followed by
determining the change in mechanical properties physical properties and appearance as a
function of exposure time. The results showed that the formula No.15 containing 30.0 %w/w,
0.5 %w/w, 3.0 %w/w and 0.7 %w/w of wood powder, UV-absorber, impact modifier and
pigment, respectively had better properties compared to the others. Under the accelerated
condition, it was found that upon increasing the Q-UV exposure time. Color changes increased
level of black and yellow. The decrease in density and gloss values were attributed to the

surface degradation induced by UV irradiations evidenced by SEM micrographs.



