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WITTAWAT WONGSORAT : EFFECT OF SURFACE MODIFICATION ON
PHYSICAL PROPERTIES OF SISAL FIBER/NATURAL RUBBER
COMPOSITES. THESIS ADVISOR : ASST. PROF. KASAMA

JARUKUMJORN, Ph.D., 117 PP.

NATURAL RUBBER/SISAL FIBER/COMPOSITE/ALKALIZATION/
EPOXIDIZED NATURAL RUBBER/NATURAL RUBBER GRAFTED WITH

MALEIC ANHYDRIDE

In this study, sisal fiber was used to reinforce natural rubber (NR). The fiber
loadings were 10, 20, and 30 phr. Sisal fiber/NR composites were prepared using
a two-roll mill. The specimens were molded using a compression molding machine.
Mechanical properties, morphology, and cure characteristics of the sisal fiber/NR
composites were investigated. Fiber alkalization and addition of compatibilizers, i.e.
epoxidized natural rubber (ENR) and natural rubber grafted with maleic anhydride
(NR-g-MA), were used to enhance the compatibility between the fiber and NR
matrix.

NR-g-MA was prepared using an internal mixer. Fourier Transform Infrared
Spectroscopy (FTIR) and a titration method were used to confirm the MA grafted
onto NR molecule and to determine the level of MA grafted onto the NR molecule.
The highest grafting level of NR-g-MA was obtained with maleic anhydride content
of 6 phr and dicumyl peroxide content of 1 phr.

It was found that modulus at 100% strain (M100), modulus at 300% strain
(M300), tear strength, and hardness of the NR composites filled with untreated and

alkali treated fibers increased with increasing fiber loading whereas tensile strength



v

and elongation at break of the NR composites decreased. Nonetheless, cure time of
sisal fiber/NR composites decreased with increasing fiber loading but scorch time was
not much affected by fiber loading.

Alkali treated sisal fiber/NR composites exhibited higher mechanical
properties compared with untreated sisal fiber/NR composites at all fiber loadings due
to improved interfacial adhesion between the fiber and NR matrix through the
mechanical interlocking mechanism. However, cure time and scorch time of the
untreated sisal fiber/NR composites and alkali treated sisal fiber/NR composites were
not much different.

In comparison between alkalization and addition of the compatibilizers,
NR-g-MA provided the most effective improvement of the mechanical properties of
the sisal fiber/NR composites due to better adhesion between the sisal fiber and NR
matrix. The prolonged scorch time and cure time of the composites were observed at
the presence of NR-g-MA. However, with increasing NR-g-MA loading, the
mechanical properties, scorch time, and cure time of the sisal fiber/NR composites
were increased.

In addition, the tensile properties of NR-g-MA compatibilized NR composite
containing 10 phr of NR-g-MA were compared with silica/NR and carbon black/NR
composites at the filler loading of 10 phr. The NR-g-MA compatibilized NR
composite showed higher specific modulus and tensile strength than the NR
composites filled with silica and carbon black.
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