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ABSTRACT TE139366

This research aims to study properties of polypropylene reinforced by Meranti
hardwood sawdust. The composites were compounded by a single-screw extruder and
then injected into testing specimens using an injection moulding machine. It was found
that the use of silane A-172 (Vinyl-tris (2-methoxy ethoxy) silane) and Maleic Anhydride
grafted Polypropylene (MAPP) coupling agents for improving compatibility and adhesion
between the two phases caused slightly increases in tensile properties and flexural
properties of the composites. The application of silane coupling agent led to greater
mechanical properties than the use of MAPP. Moreover, composite mechanical
properties tended to increase with increasing sawdust aspect ratios and sawdust
contents. Besides, the combination of both MAPP and silane coupling agents resulted in
greater flexural properties than the use of single coupling agent. The results indicated
that the optimum ratio of MAPP+silane for enhancing the mechanical properties was
1+1. From the thermal properties of the polypropylene composites using Differential
Scanning Calorimeter (DSC), it was shown that polypropylene melting temperature and
% crystallinity decreased with the presence of both untreated and treated sawdust
composites and crystallization temperature showed slightly increases. In addition,
Fourier Transform infrared Spectroscopy (FTIR) was used to identify the formation of
chemical bonds between cellulose or hemicellulose molecules in sawcust and the
coupling agents. The results showed the IR spectra of the ester linkage and
polysiloxane from the reactions between cellulose and MAPP and silane coupling agent,
respectively. Morphology of the composites from Scanning Electron Microscope (SEM)
revealed that the use of the coupling agents improved the interfacial adhesion between

the two different phases.



