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ABSTRACT

In this research work, natural fiber-polymer composites used as artificial
wood were prepared from poly(vinyl chloride) (PVC) and two natural fibers (vetiver grass
and eucalyptus fibers}. PVC formulas were mixed by a high speed mixer, compounded
by a single-screw extruder, and then shaped by a compression molding machine. The
composites were then characterized for mechanical, physical, thermal, durability of
subterranean termite attack, and morphological properties. Parameters affecting
composite properties were studied including effects of fiber loading (0-70 phr), DOP
(dioctyl phatalate) plasticizer loading (5-12.5 phr), calcium carbonate, silica and talcum
filler loading (0-40 phr), fiber types (Vetiver Mechanical Pulp; VMP, Vetiver
Thermomechanical Pulp; VIMP, Eucalyptus Mechanical Pulp; EMP and Eucalyptus
Thermomechanical Pulp; ETMP) and numbers of recycling. It was found that tensile
strength, modulus at 3% strain, impact strength, flexural strength and flexural modulus
of the composites were improved by increasing fiber loadings. However, the
mechanical properties were declined after fiber loading exceeded an optimum paoint
(30 phr). As expected, the %water absorption of the composites were also increased as
the fiber loading was increased. By adding the DOP plasticizer, mechanical properties
of the composites were decreased including tensile strength, modulus at 3% strain,
hardness, flexural strength and flexural modulus due to plasticization effect of the DOP.
As expected, impact strength and %water absorption were increased with an increase

in DOP. An optimum DOP loading in the composites was 5 phr. It was found that the
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composites made from ETMP fibers had better mechanical properties than those made
from other fibers (VMP, VTMP and EMP). It was found that the silica-loaded compcisifes
had better modulus at 3% strain, hardness, flexural strength and flexural modulus than
those with other fillers (CaCO3 and talcum) due to strenth of silica was more than other
fillers (CaCO3 and talcum).  An optimum filler loading in the composites was 10 phr. It
was found thaf mechanical properties of the composites were decreased by increasing
numbers of recycling. In the study of the durability of the composites to the attack of
subterranean termites, it was found that attack of termites was very low. Efficiency of
durability of the attack of subterranean was satisfactory. From SEM micrographs, poor
fiber dispersion in polymer matrix was found at high fiber loadings. It was revealed that
the composites of ETMP, VTMP and EMP had good interface bonding between the

polymer matrix and the fibers.





