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In this research, polypropylene (PP) composites composed of natural fibers i.e.,
vetiver grass, rossells, and sisal were prepared using an injection molding machine. An
alkalization treatment of vetiver grass was carried out to obtain alkali-treated vetiver grass.
Thermal characteristics, chemical compositions, and surface morphology of the alkali-
treated vetiver grass were examined. It was found that the alkali-treated vetiver grass
exhibited higher thermal stability than untreated vetiver grass. The microstructure of
injection-molded PP and PP composites showed a distinct skin layer due to shear-induced
crystallization. The effect of vetiver size and vetiver content on rheological, thermal, and
mechanical properties of the composites was elucidated. In addition, the effect of vetiver
size and vetiver content on shear-induced crystallization layer was also examined. It was
found that vetiver fiber-PP composites exhibited higher viscosity, tensile strength, and
Young’s modulus than vetiver powder-PP composites. On the other hand, normalized
thickness of shear-induced crystallization layer of vetiver fiber-PP composites was lower
than that of vetiver powder-PP composites. An increase in vetiver content led to an increase
in viscosity, tensile strength, Young’s modulus of PP composites. However, a decrease in
normalized thickness of shear-induced crystallization layer was observed with increasing
vetiver content.

In addition, the effect of types of natural fibers i.e., vetiver fiber, rossells, and sisal

on shear-induced crystallization layer, rheological, thermal, and mechanical properties of



PP composites was also studied. It was observed that the viscosity of vetiver fiber-PP
composite was higher than that of rossells-PP, and sisal-PP composites. Rossells-PP
composite had higher Young’s modulus and impact strength than those of PP composites
from vetiver fiber and sisal. The normalized thickness of shear-induced crystallization
layer of vetiver fiber-PP, rossells-PP, and sisal-PP composites showed insignificant
differences. Additionally, Differential Scanning Calorimetry (DSC) curves of natural fiber-
PP composites of the core region obviously showed more multiple and boarder peaks than
those of the skin region. This indicated that several crystallographic forms could be taken
place in the core region.

Furthermore, effect of processing conditions i.e., screw speed, injection speed,
holding pressure, and mold temperature on shear-induced crystallization layer, degree of
crystallinity, gapwise crystallinity distribution, and mechanical properties of vetiver fiber-
PP composite were investigated. It was shown that injection speed and mold temperature
affected the normalized thickness of shear-induced crystallization layer and degree of
crystallinity of the composites. However, processing conditions had insignificant effect on
the mechanical properties of vetiver fiber-PP composites. There was no distribution of the
degree of crystallinity throughout the thickness direction of the PP composites.

Moreover, the effect of natural fibers on quiescent crystallization of PP composites
was investigated. A decrease in equilibrium melting temperature (T,,°), a decrease in half
time of crystallization, and an increase in the rate of crystallization were observed in the PP
composites compared to those of neat PP. The presence of natural fibers in the composites
led to a decrease in Avrami exponent. Transcrystallization of PP could be observed on the
fiber surface. Additionally, spherulitic growth rates of the PP composites were lower than
that of neat PP. The shperulitic growth rates combined with the crystallization rates were

used to calculate number of effective nuclei. It was found that the number of effective



nuclei of natural fiber-PP composites was higher than that of neat PP. This suggested that

natural fibers could act as a nucleating agent in the composites.
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