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SULAWAN KAEWKUK : EFFECT OF INTERFACIAL MODIFICATIONS
ON PHYSICAL PROPERTIES OF SISAL FIBER/POLYPROPYLENE
COMPOSITES. THESIS ADVISOR : ASST. PROF. KASAMA

JARUKUMJORN, Ph.D., 144 PP.

SISAL FIBER/ POLYPROPYLENE/ ALKALIZATION/ HEAT TREATMENT/

COMPATIBILIZER

In this thesis, the effect of interfacial modifications on physical properties of
sisal fiber/polypropylene (PP) composites was studied. The sisal/PP composites were
prepared using an internal mixer and test specimens were molded using an injection
molding machine. The fiber contents were 10, 20, and 30 wt%. Fiber treatments
(alkalization and heat treatment) and adding the compatibilizer (maleic anhydride
grafted polypropylene, MAPP) were used to enhance the compatibility between the
sisal fiber and PP matrix.

Heat treatment was performed at 150, 170, and 200°C for 5, 10, 15, 30, 45, 60,
90, and 120 min. For the treatment at 150 and 170°C, the maximum tensile strength of
the treated fiber was obtained at the treatment time of 30 min whereas for the
treatment at 200°C, it was obtained at 5 min treatment. Thermal stability of the heat
treated fibers was better than that of untreated fiber. Increasing treatment temperature
and treatment time showed significant increase in degradation of the low molecular
weight composition, wax, and some hemicellulose covering the fiber surface. SEM
micrograph showed some removal of binding materials and showed surface topology

of heat treated fiber. The result corresponded to the decrease in hemicellulose and



lignin peak height from FTIR analysis and decrease in hemicellulose and lignin
content from fiber composition analysis.

The decomposition temperature of cellulose and PP of alkali and heat treated
sisal/PP composites were higher than that of untreated sisal/PP composite. However,
adding MAPP did not affect the decomposition temperature of cellulose and PP of
sisal/PP composites. Increasing fiber content led to a decrease in decomposition
temperature of cellulose and an insignificant change of decomposition temperature of
PP of sisal/PP composites. The interfacial modifications did not significantly affect
crystallization temperature and crystallinity of PP. With increasing fiber content,
melting temperature of PP insignificantly changed while crystallization temperature
and crystallinity of PP increased. The fiber treatments and adding compatibilizer
resulted in improved resistance of water absorption and insignificant change in HDT
and viscosity of sisal/PP composites. In addition, fiber treatments and adding
compatibilizer enhanced mechanical properties of sisal/PP composites. The PP
composites compatibilized with MAPP showed a remarkable increase in tensile and
impact strength.

The incorporation of glass fiber into sisal/PP composites not only resulted in
considerable increase in the thermal stability and HDT of the hybrid composite but
also improved mechanical properties and resistance of water absorption. However,
adding glass fiber into the sisal/PP composites at a ratio of sisal:glass fiber 15:15 wt%
had no remarkable effect on the viscosity of the composites.
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