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Abstract 

The demand of high performance materials is increasing, which is also enhancing focus to 

develop new homopolymer. Wood plastic composites had drawn attention of researches 

due to their ecofriendlyness, economical advantages and enormous end uses such as in 

structural, interior and automotive components.  The wood waste which was created all 

over world can be used in plastics. It also dilutes the use of plastic phase and creates 

partial biodegradability in the product. In this work binary blends of Polypropylene 

(PP)/Styrene/ethylene-co-butenestyrene grafted maleic anhydride (SEBS-g-MA) at 

varying concentrations of SEBS-g-MA were prepared by first dry blending followed by 

melt mixing. The blend composition of 80 mass % PP and 20 mass % SEBS-g-MA was 

selected for composite preparation because it registered highest impact strength. 

Composites of PP/SEBS-g-MA/WF were prepared by varying concentrations of TWF.  

PP/Wood flour composites were developed by incorporation of teak wood flour in 

polypropylene.  

The characterizations of composites were performed by evaluating thermal, melt 

rheological, crystallization, morphological and mechanical properties like tensile and 

impact behaviors. 

The mechanical properties of polypropylene and SEBS-g-MA copolymer blends up to 

volume fraction 0.5 of SEBS-g-MA were evaluated. Tensile properties and impact 

strength were described and correlated with theoretical models. Crystallinity on which 

strength properties depend decreased with increasing concentrations of SEBS-g-MA 

copolymer. Tensile modulus and strength decreased, however tensile elongation and 
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impact strength enhanced. Morphological studies show good dispersion of SEBS-g-MA 

in polypropylene with a weak level of interaction between the phases. 

Melt rheological properties of blends were studied at volume fraction of 0-0.5 at shear 

rate range from 100 to 3500 s-1. Melt viscosity increased with SEBS-g-MA content 

implying interaction between PP and SEBS-g-MA. The blends showed power law 

behaviour for pseudo plastic fluids. The power law index value increased with SEBS-g-

MA concentration. The value of consistency coefficient (K) decreased with increase in 

temperature which shows ease of flow due to high thermal energy at high temperature. 

Viscosity-composition plot showed positive deviation from log additivity rule evincing 

interfacial stick mechanism during processing of the blends. Dynamic interfacial tension 

decreased which showed increase in phase adhesion with enhancement in SEBS-g-MA 

copolymer concentrations. 

The mechanical properties of PP/SEBS-g-MA/WF composites up to volume fraction 0.31 

of wood flour were evaluated. Tensile parameters like modulus, strength, elongation-at-

break and the impact property were described and correlated with theoretical models. The 

crystallinity of PP in PP/TWF composites, on which strength properties depend, increased 

with wood flour content. The value of tensile modulus and strength increased but 

elongation-at-break and impact strength decreased. Morphological studies by SEM 

analysis showed good dispersion of wood flour in polypropylene up to Φd =0.31. 

The rheological properties of PP/SEBS-g-MA/TWF composites were evaluated by 

capillary rheometer from range of volume fraction 0 to 0.31. Shear thinning behaviour is 

shown by PP/SEBS-g-MA/TWF composites. The values of melt viscosities decreased 

with temperature which may be due to lesser resistance to flow of PP chains by wood 
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flour. The value of n decreased with wood content for all three temperatures. It indicates 

decrease in resistance to flow or shear thinning behaviour in presence of TWF particles 

which may be attributed to less entanglement of PP chains because of wood particles. The 

values of n decreased with temperature which may be due to increase in thermal motion 

of PP chains at high temperature. The values of consistency coefficient (K) increased with 

wood flour content which may be attributed to hindrance in flow of PP chains due to 

increased mechanical restraint by TWF. 

The non-isothermal crystallization kinetics of PP/SEBS-g-MA blends and PP/SEBS-g-

MA/TWF composites were studied by differential scanning calorimetry at four different 

cooling rates. Crystallization parameters were analysed by Ozawa and Liu models. 

Ozawa model fits in the PP/SEBS-g-MA blends and indicates the effect of SEBS-g-MA 

copolymer on the crystallization process of polypropylene. Augis-Bennet model has been 

used to calculate activation energy, �E, during non-isothermal crystallization process. 

The value of �E decreased with SEBS-g-MA due to flexibility of SEBS-g-MA by which 

movements of chains of PP become easier. 

The polypropylene phase of the composite is diluted with sufficient quantities of wood 

flour, thus reducing the amount of petroleum products. The prepared composite can be 

termed as ‘green composite’ which can be used in different application such as: 

manufacturing of building materials, decking, furniture’s, roof and garden fencing etc. 
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