
International Journal of Mechanical And Production Engineering, ISSN: 2320-2092, Volume- 3, Issue-10, Oct.-2015 

Effect Of Nanoclay On Tensile Strength Of Wood Plastic Composite Made From Malaysian Rice Husk And Polypropylene 
 

61 

EFFECT OF NANOCLAY ON TENSILE STRENGTH OF WOOD 
PLASTIC COMPOSITE MADE FROM MALAYSIAN RICE HUSK AND 

POLYPROPYLENE 
 

1MUHD BUKHAIRI RAHMAT, 2WAN FAIZAL AB WAHID, 3MANSUR AHMAD 
 

1Faculty of Applied Science, Universiti Teknologi Mara, 40450 Shah Alam, Selangor, Malaysia, 
 

 
Abstract- Rice husk has been utilized widely in industrial application as an alternative material due to its high potential 
strength properties. Rice husk and polypropylene board for furniture  purpose has shown a great potential as environmentally 
friendly product. The objective of this research is to determine the effect of nanoparticle content on mechanical and thermal 
properties of wood plastic composite made from rice husk and polypropylene. For this purpose, a composite board consisting 
of the three material are formed using hot press method. Each board were cut into a sample for further testing. Tensile test 
were performed to determine the tensile properties of the composite material. The result shown improvement of the tensile 
strength with the addition of nanoclay. 
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I. INTRODUCTION 
 
Many application nowadays were using wood as a 
common engineering material. This application 
include such as construction, decking, fencing and 
most commonly furnishing. But in a developing 
country, it has been reported that they occur a serious 
shortage of wood supply or resources[1]. Thus, the 
exploration of the potential application of agro-waste 
material in industrial product were developed to find 
an alternative resources besides wood. Agricultural 
byproduct is believed to have many advantage such 
as plentiful, inexpensive, widespread and easily 
available. Those advantages make agricultural 
byproduct as an excellent alternative waste material 
to substitute wood. Utilization of agro waste material 
is believed could open up new market. It abundance 
and renewability properties also can improve the rural 
agriculture-based economics. For industrial 
applications, previous research has reported that rice 
straw has the best potential among agro waste. 
Alternative low cost natural fibers are also 
highlighted in the wood plastic composite(WPC) 
industry. This is to ensure in decreasing 
manufacturing cost and increase stiffness of the 
material. In this context, WPC is a composite material 
formed by compounding various amounts of 
lignocellulosic fiber of flour with thermoplastics 
polymer. WPC were mainly applied in many semi-
structural application although they were already 
commercialised. This due to that this composite 
material possess the bending strength and modulus 
required for long spans and load-bearing structural 
application[2]. Expanding their acceptance in load 
bearing structural application could be achieved by 
enhancing the bending properties of WPCs. This 
objective can be achieved by the introduction of 
additional material to the product such as 
nanoparticle(NPs). Spherical particle with a diameter 
less than 100nm are some of nanoparticle properties. 
It is believed that this additional material will likely 

become important building block in several industry 
sector in the future. NPs are produced under different 
compositions, properties, fabrication process, or 
application. Inorganic metals, inorganic 
semiconductor, inorganic insulator and finally 
organics including polymer were some of simple 
classification about NPs. Nature of the manufacturing 
process, synthesis media, energy source and 
properties were another classification based on the 
NPs application. Smaller particle may give rise to 
numerous mechanical, optoelectronic, thermal and 
magnetic properties besides increased surface area 
and reactivity. Thus, this paper focus on the effect of 
nanoclay on strength properties of wood plastic 
composite made from Malaysian rice husk and 
polypropylene. 
 
II. EXPERIMENTAL 
 
Raw Material Preparation 
The main raw material that were used in this study 
are polypropylene, nanoclay and rice husk. Rice husk 
and nanoclay was supplied by local supplier in 
malaysia in form of 80 mesh for the rice husk. 
Different loading of clay which are 1%, 3% and 5% 
based on total weight of PP/rice husk were prepared. 
The loading level of those material were fived at 70% 
and 75% for PP and 20% and 25% for rice husk. 
 
Preparation of Composite 
Injection molding grade polypropylene(PP), was 
supplied by local supplier. The PP was in the form of 
pellets with a melt flow index of 18g/10min and 
density of 0.92g/cm3. Formulation of the mixes and 
the abbreviation used for the respective mixes 
prepared are given table 1. Material were fed into the 
twin screw extruder using pellet feeder and powder 
feeder, respectively. PP and MAPP pellets were hand 
mixed in a bag and fed into the pellet feeder. Again, 
powder material such as RSF and nanoclay were hand 
mixed in a bag and fed into powder feeder. All the 
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experiment were performed in a co-rotating twin 
screw extruder. The barrel temperature of the 
extruder were controlled at 160C, 165C, 170C, 175C, 
180C and 190C from zones 1 to 6 respectively. The 
screw speed was 80rpm and the melt pressure was 
about 4.7 N/m. The extrudates were cooled by 
immersing in a water bath and then grounded. The 
granules were then crushed using crushing machine. 
The granules that have benn crushed were used to 
produce board using hot press and pre press. The 
board produced were then being cut to produce 
ASTM sample. 
 
III. RESULT AND DISCUSSION 
 
EFFECT OF NANOCLAY ON TENSILE 
MODULUS PP/RICE HUSK AND NANOCLAY 
COMPOSITE 
Improving the mechanical properties of WPCs will be 
the major issue to be discussed in this study. Any 
combination of wood flour and plastics will lead to 
higher flexural and tensile moduli compared to neat 
PP were the expected result or outcome. The tensile 
moduli of WPCs increase with an increase in 
nanoclay loading level were seen. The nanoclay 
particle with very aspect ratio can improve the  
flexural modulus of the PP is well known and 
published. The decreased permormance due to 
attributed to migration of nano sized particle into the 
interface of WPCs is some of the negative effect. On 
the other side, the positive effect like well dispersion 
of nanoclay could enhance the modulus therefore it 
can be concluded that in 1 and 3wt% of nanoclay 
contents in composite, the former phenomenon has 
increased the tensile modulus. The exfoliation 
morphology in polymeric nanocomposite plays the 
highest role in determining highest tensile modulus. 
Flexural modulus of composite is significantly greater 
than the pure PP were some point that can be 
highlighted. From figure 4.1, it can be seen that 3wt% 
of nanoclay has the highest value of tensile modulus 
which is 9.5 MPa. On the other hand, increased 
content of nanoclay from 0 to 3wt% has cause 
increased in tensile modulus value while further 
addition of nanoclay to 5wt% has caused decreased to 
modulus value. It can be shown that the modulus 
value drop to 7MPa when maximum amount of 
nanoclay were added 

 
Figure (4.1) Effect Of Nanoclay On Tensile Modulus Of 

Pp/Rice Husk And Nanoclay Composite 

EFFECT OF NANOCLAY ON ULTIMATE 
TENSILE STRESS OF PP/RICE HUSK AND 
NANOCLAY COMPOSITE 
Figure 4.2 shows the effect of nanoclay and different 
pp/rice husk loading on the wood plastic composite. 
The tensile strength of the wood plastic composite 
were at maximum when 5%wt of nanoclay were 
added to the composite. The improvement is due to 
the presence of intercalated and exfoliated pallets. 
The tensile strength was increased from 13.02 to 
13.46 N/mm2 when 3wt% of nanoclaywere added to 
the composite. The tensile strength were then 
decreased to 9.16 N/mm2 when 4% of nanoclay 
added to the composite. From the figure 4.2 above, 
the tensile strength were then achieve its maximum 
value which is 13.85 N/mm2 when 5wt% of nanoclay 
added. Besides that also, it clearly shown that higher 
wood fiber content resulting in higher tensile strength 
of the composite. 
 

 
Figure (4.2) effect of nanoclay on ultimate tensile stress of 

pp/rice husk and nanoclay composite 
 
CONCLUSION 
 
In conclusion, due to the fact that nonuniformly 
dispersed and agglomeration of the nanoparticle 
existed inside the composite, large discrepancies of 
the result were obtained from different test. Besides 
that, the flexural and tensile moduli increased with 
increase of nanoclay up to 3wt% and then decreased. 
It shown that addition of nanoclay with different 
percentage in the composite effect and enhance the 
tensile strength of material. Different loading ratio of 
pp and rice husk also show some improvement by the 
result that high filler(rice husk) content in composite 
can enhancing tensile strength. 
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