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Introduction

Nowadays, natural materials have been extensively used 
instead of synthetic materials due to a raising concern on 
environmental issues. For natural rubber biocomposites, 
natural fillers particularly natural cellulosic fibers are fast 
replacing synthetic fillers such as silica, carbon black and 
glass fiber owing to their advantages of high specific stiff-
ness and strength, low longitudinal thermal expansion coef-
ficients, availability from natural sources and low cost per 
unit volume basis [1]. A variety of natural fillers such as 
banana stem fiber [2], grass fiber [3], coconut shell powder 
[4], and areca fiber [5] were introduced into the natural rub-
ber biocomposites, and found to improve their mechanical 
and chemical properties. However, the main drawback of 
natural fillers for improving properties of the natural rubber 
biocomposites is the poor compatibility between the fillers 
and the rubber matrix, mainly due to the different polarities 
between two phases.

To solve this problem, the hydrophilicity of the filler needs 
to be altered to more hydrophobic nature as the same as the 
rubber matrix. The modifications of the filler surface have 
been conducted widely with various approaches including 
physical and chemical treatments [6]. Typical physical treat-
ments involve radiation onto the filler surface for change in its 
structure and energy. For chemical treatments, the alkalization, 
acetylation, benzoylation, peroxidation and permanganate 
treatment, were usually carried out to improve the fiber prop-
erties [7, 8]. Coupling agents bearing two reactive groups such 
as silanes and maleic anhydride polypropylene (MAPP) were 
also used with evidence of enhancing the interfacial adhesion 

Abstract In This study, polyethylene/coir dust hybrid 
filler was synthesized by in situ polymerization using a 
zirconocene/MAO catalytic system. The obtained hybrid 
filler was then used for the production of natural rub-
ber biocomposites. The synthesis process of the filler was 
investigated with variation of coir dust loadings. It was 
found that increasing the amount of coir dust decreased 
the catalytic activities due to negative supporting effects. 
After introducing the PE/coir dust hybrid filler into natu-
ral rubber, SEM micrographs showed that the PE/coir dust 
filler were more compatible with the natural rubber matrix 
than the pure coir dust. This is owing to the hydropho-
bicity of the polyethylene in the hybrid filler. The results 
from a dynamic mechanical analysis showed that the natu-
ral rubber biocomposites with the hybrid filler provided a 
greater storage modulus than that with the pure coir dust. 
This suggests that the enhanced stiffness of the natural rub-
ber biocomposites is probably due to the strong interaction 
between the hybrid filler and the natural rubber matrix. The 
strong interaction in the biocomposite can be confirmed 
by the low value of a loss factor (tan δ), which indicates 
a low degree of molecular mobility of the polymer chains, 
resulted from good adhesion on the filler surfaces.
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