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Vetiver–polypropylene composites: Physical and mechanical properties

ar

ran

rm

ous
ng
os
om
mi

pro
Yupaporn Ruksakulpiwat *, Nitinat Suppak

School of Polymer Engineering, Institute of Polymer Engineering, Su

Received 10 May 2005; received in revised fo

Abstract

Injection molded vetiver–polypropylene (PP) composites at vari
compared to PP, vetiver–PP composites exhibited higher tensile stre
strength. An increase in vetiver content led to an increase in visc
Young’s modulus of the composites. On the other hand, the dec
impact strength decreased with increasing vetiver content. The che
erties of the composites.
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1. Introduction
In recent year, natural fibers have been increasingly used
as alternative fillers in many areas of polymer composites
[1–3]. Their advantages over synthetic fibers are low cost,
less tool wear during processing, low density, environmen-
tal friendly and biodegradability [4–6]. Examples of the
natural fibers which have already been used in polymer
composite industry are jute, flax and sisal fibers. Vetiver
grass is one of the interesting candidates. Vetiver grass is
a tropical plant which well adapt to different environment
conditions. In Thailand, it is found growing in a wide range
of areas. The dominant vetiver grass species grown in Thai-
land is Vetiveria Zizanioides. According to His Majesty the
King Bhumipol Aduljadej of Thailand’s Royal Initiation
the main purpose of vetiver grass cultivation is to conserve
soil and water, particularly for the steep slope areas. In
spite of the effort, some farmers are still reluctant to accept
its valuable attributes because cultivation of vetiver in agri-
cultural areas in order to conserve soil and water does not
produce tangible benefits in terms of revenue. Actually,
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ratios of vetiver content and vetiver length were prepared. When
th and Young’s modulus but lower elongation at break and impact
ity, heat distortion temperature, crystallization temperature, and
position temperature, tensile strength, elongation at break, and
cal treatment of the vetiver grass improved the mechanical prop-

perties; B. Mechanical properties

vetiver leaves and roots have to be cut to keep the vetiver
rows in order [7]. This becomes an inspiration of this work
to make use of the vetiver grass as a filler in polymer com-
posites which can help the farmer gain some extra income.

The use of PP as a polymer matrix for short fiber rein-
forced composite is due to its high cost-performance ratio
and its low processing temperature, which is essential
because of the relatively low thermal stability of natural
fibers.

2. Experimental procedures

2.1. Materials

A commercial grade of isotactic PP (700J) with a density
of 0.910 g/cm3 was supplied by Thai Polypropylene Co.,
Ltd. Vetiver grass (Vetiveria Zizanioides) was obtained
from The Land Development Department, Nakhon Rat-
chasima, Thailand. In this research, vetiver leaves with
length of 30 cm from vetiver culm were used. The ages of
vetiver grass are around 6–8 months. Sodium hydroxide
(NaOH), laboratory grade, obtained from Merck and
vinyltrimethoxy silane (A-171) coupling agent obtained
from Optimal Tech Co., Ltd were used.
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