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ABSTRACT 

 

Wood plastic composite using bagasse fibre and recycled high density 
polyethylene (rHDPE) were developed in this study. Modification of nano-
silica and maleated polyethylene (MAPE) were mixed to improve interfacial 
bonding. The objective of this study was to determine the effect of 
percentage of fibre loading and modification using nano-silica filler on 
mechanical properties of WPC produced from bagasse fibre and recycled 
HDPE. The rHDPE was melted at 130ºC and directly blended with bagasse 
fibre, nano-silica and MAPE according to various mixture percentages. The 
compounds materials were compressed into a mould 150mm x 150mm x 
30mm. The boards were cut into test samples for mechanical assessments 
which is tensile testing and flexural testing in accordance with ASTM 
standard. It was found that fibre loading has more apparent influence on the 
strength properties of bagasse composites. The tensile MOR, MOE and 
flexural MOR decreased while flexural MOE increased with the increasing of 
fibre loading. The study also concluded that addition of nano-silica has 
significantly improved the MOR and MOE of the composite material. 
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ABSTRAK 

 

Komposit kayu plastik dihasilkan dengan menggunakan gentian hampas tebu 
dan polietilena berketumpatan tinggi yang dikitar semula (rHDPE) telah 
djalankan dalam kajian ini. Penambahan bahan iaitu nano-silika dan 
maleated polietilena (MAPE) telah digunakan untuk meningkatkan ikatan 
antara permukaan. Objektif kajian ini adalah untuk menentukan kesan kadar 
peratusan gentian yang menggunakan nano-silika terhadap sifat mekanikal 
komposit  kayu plastik  yang dihasilkan dari gentian hampas tebu dan HDPE 
yang dikitar semula. RHDPE dicairkan pada suhu 130ºC dan dicampurkan 
dengan gentian hampas tebu, nano-silika dan MAPE mengikut kadar 
peratusan campuran yang telah ditetapkan. Bahan yang telah sebati 
dimampatkan ke dalam acuan berukuran 150mm x 150mm x 30mm. Papan 
dipotong mengikut ukuran sampel ujian dan dimasukkan ke dalam mesin 
ujian sampel untuk penilaian mekanikal iaitu kekuatan tegangan dan 
kekuatan lenturan  mengikut piawaian ASTM. Kajian mendapati bahawa 
kadar peratusan gentian mempengaruhi sifat kekuatan komposit hampas 
tebu. Kekuatan tegangan MOR, MOE dan kekuatan lenturan MOR menurun 
manakala kekuatan lenturan MOE meningkat dengan penambahan kadar 
peratusan pemunggahan gentian. Berdasarkan kajian ini, dapat disimpulkan 
bahawa penambahan nano-silika menunjukkan perubahan ketara  dalam 
peningkatan MOR dan MOE bahan komposit. 
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CHAPTER 1 

INTRODUCTION 

1.0 Background 

Wood plastic composites (WPC) are defined as composite materials 

containing wood (as filler and reinforcement) and thermoplastic material. The 

properties and the advantages of WPC are high durability, low maintenance 

and acceptable relative strength and stiffness. It also has an advantage in 

terms of prices relative to other materials that it is natural resource 

(Bengtsson and Oksman 2006; Winandy et al., 2004). Recently, composites 

based on natural fibres have a wide range of applications such as interior 

components in auto-motives for seat frames, side panel, and central 

consoles (Facca et al., 2007; Torres and Cubillas, 2005; Abdelmouleh et al., 

2007 and Farag, 2008).  

 

Bagasse fibre can be considered as a natural composite since it consist 

mainly of cellulose fibrils embedded in lignin matrix. Other than that, 

sugarcane is a tropical fast growing grass species in which the lateral shoots 

produces multiple stems of about 3 to 4 meters high. The diameter growth of 

each sugarcane stalk may up to 5 cm across. 

 

The fibrous parts from sugarcane stalk can be converted into a beneficial 

material such as composite with the addition of polymer as a matrix resin to 

produce a strength composite material such as WPC. In this study, WPC 

boards were made using bagasse fibre and rHDPE with an addition of MAPE 

and nano-silica filler.  
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Recycle HDPE was selected as the matrix for this composite due to the 

exponential growth of HDPE plastics usage in daily life. HDPE plastic is the 

most preferable method to reduce environmental pollution. It is expected that 

the addition of MAPE can improve interaction and adhesion between the 

fibres and matrix, leading to better stress transfer between these two 

components, hence improving its mechanical properties. The addition of 

nano-silica as filler and increasing of fibre loading will increase the stiffness 

of the composites. This is dependent on the inherent stiffness imparted by 

the bagasse fibre which allows efficient stress transfer.  

 

1.1 Problem Statement 

According to a study by Shafie et al., (2012), Malaysia produces 730,000 

tons per hectare of sugarcane annually. For additional information, 1 tonne 

per hectare of sugarcane generates 280kg of bagasse in form of fibrous 

product after the extraction of sugarcane juice process. As reported by Sun 

et al., (2004), approximately 54 million dry tones of bagasse were produced 

annually throughout the world.  

 

Thus, a quantity of the fibrous bagasse that is not used will be subjected to 

open burning. This eventually caused a serious problem of air pollution 

around the plantation area. Therefore, a more logical usage of bagasse fibre 

is in need. More research is needed to optimise the usage of this readily 

available natural fibre and one possible application is for plastic composite. 

Another question that needs to be answer is the compatibility of this fibre to 

the polymer matrix.  
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HDPE is a polymer material which high stiffness and impact resistance, thus 

making it as suitable material for plastic composite material. However, the 

performance of rHDPE as composite material is still insufficiently investigated 

as compared to virgin HDPE. Therefore, further study needs to be done in 

this field, in particular in assessing rHDPE properties as WPC material. 

 

1.2 Justification 

The purpose of conducting this study is to investigate the probable usage of 

bagasse fibre with the objective of optimising the usage of waste material. 

This study uses only rind of the bagasse fibre since it is perceived as a 

denser and stronger part than the pith. The mechanical properties of 

composites using rHDPE modified using nano-silica filler and addition of 

MAPE will also be investigated in this study.  
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1.3 Objectives 
 

1.3.1 The General Objective 

 
To determine the effect of fibre loading and modification using nano-silica 

filler on mechanical properties of WPC produced from bagasse fibre and 

recycled HDPE. 

 

1.3.2 The Specific Objective 

 
1) To determine the flexural properties of WPC through combination with 

bagasse fibre and addition of matrix filler 

2) To investigate the tensile properties  of WPC involving fibre loading 

and modification matrix 
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