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Abstract

This research aimed to study the properties of recycled HDPE and PET blends and analyze if
the blends could replace the softwood from mechanical properties aspect. Blend compositions,
compatibilizer contents, and filler were used as main parameters in the comparative study. The
blends of HDPE/PET at various compositions of 80/20, 60/40, 40/60, and 20/80 wt% were
prepared in a co-rotating twin screw extruder. The specimens were molded using injection
molding machine. Mechanical, rheological, thermal, morphological properties, water absorption,
and density of the blends were varied by the composition ratio.

Compatibility of these blends could be improved by adding the compatibilizers:
polyethylene grafted with maleic anhydride (PE-g-MA). The compatibilizer contents were 2, 4, 6,
and 8 phr. The compatibilized blends had a smaller size of dispersed phase than that of the
uncompatibilized blends. The adhesion between matrix and dispersed phase was enhanced with
addition of the compatibilizers leading to improve the mechanical properties of the blends. The
compatibilizers not only increased in the melt viscosity but also affected on the crystallinity of the
blends. The optimum content of PE-g-MA for 20/80 HDPE/PET was 6 phr.

Short glass fiber was used as the filler at 10 phr content to reinforce the blends.
Incorporating the short glass fibers into the blends improved the flexural, compressive, and impact
properties. The compatibilizers were mixed with short glass fiber to improve the prosperities of the
composites.

HDPE/PET/short glass fiber composites could not directly substitute the soft wood because
of some inferior mechanical properties. The experiments showed that their flexural and
compressive modulus was lower than that of the soft wood; their densities were however higher
than the soft wood, and their flexural and compressive strength were higher than those of soft
wood. When plastic lumbers were utilized in as structural elements, the deformation and creep
properties should be compensated such as by increasing cross sections or by reducing the span of

the structural elements.





