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Abstract

The objective of this study was to evaluate oth physical and mechanical properties of particleb-'Jard from all palm trunk (Efais
guineensis) and Acacia mangium when using phenol formaldehyde adhesive. For this sludy the bottom part from bolh species
had been used and the target board density was fixed at 650kg/m'. Experimental boards were from 100% OPT, 100% Acacia
and 50:50 mixture of OPT and Acacia. Resin content variations of 7%, 9% and 11 % were applied on each combination.
MOdulus of rupture (MOR), rncdulus of elfisticity (MOE), internal bonding strength (IB), de~sit\' (p) thickness swelling (TS) and
water absorption (WA) 0) the samples were tested based on European Stand"rd (EN). Pan,,:, rTiade with 100% Acacia
particles had the highest alJer[,ge for both modulus of rupture (MOR) strength and internal bonding 2111.94 MPa and 0.37 MPa
respectively. Mixture of Acacia and OPT in the boards influer,ced their physical pmJ)£rti'3s in bolt-, is and WA. Based on this
research it is show') thai both sr~cies have potential to be used as raw materials for partictGboard.
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1. INTRODUCTION

Applications of wood composite panel are widely found in
many industry including packaging and furniture. The
global demand for wood composite panels is still
increasing. Particleboard IS a wood-based composite
made up of variant sizes and shapes of particles of
lignocellulosic materials mixed together with an ad~,esive

formed under heat and pressure. It is known that the
global demand for particleboard has been increasing over
the last 20 years. The worldwide trend shows that the
market place is moving towards using particleboard with
less or no formaldehyde. The industrial use of wood as a
raw material for particleboard has been established.
However, with thE' increasing price of wood nowadays,
there is a need to find new raw material for particleboard
manufacture (Rokiah et aI., 2010).

Wood-based composites are :)ormally used for a number
of structural and non-structural applications. Product
types include panels for both «xterior and interior uses,
furniture components and support structures in buildings.
Study of the mechanical Prof'1rties of these products is of
critical importance to ensure theii proper use. Wood­
based composites provide uniform and predictable in­
seNice performance, largely due to standards used to
monitor and control their manufacture. The mechanical
properties of wood composites is influenced by varieties
of wood species, foresl management regimes (naturally
regenerated, intensively managed), types of adhesive
used to bind the wood element together, geometry of the
wood elements (flakes, strands, particles, fibers, veneer,
lumber), and density of the final product (Zhiyong &Ross,
2006).

Rubberwood is very popular as raw material for
manufacturing wood composites such as particleboard
and medium density fiberboard. Rubberwood composites
are available in many sizes and are frequently used as
furniture and partitioning inputs (Izran et aI., 2011). To­
date there are many new fast growing plants introduced
as potential substitutes for limbers from the forest, despite
that the demand for rubberwood is still on the increased.

The pioneer species Acacia (Acacia mangium) was first
introduced into Sabah, Malaysia in 1966 (Wan Noor et aI.,
2014). This species is fast growing, intense and
adaptable to different Iype of soils. The wood properties
are diffuse-porous with mostly solitary vessels and
tolerance towards lack ~f soils. It holds significant and
effective role on commercial supply of wood products.
Based on its good physical propel1ies, Acacia mangium
has potentia! and is an appropriate source as raw materia!
for the production of particleboard (Wan Noor et aI.,
2014)

The second species, oil palm (Elaeis guineensis Jacq.)
which originated fr0m West Africa, is a very crucial cash
crop i~ Malaysia and is undergOing rapid plantation
expansion. The oil palm trunk (OPT) is considered as a
renewable and sustainable natural resource biomass.
OPT has been utilized as a cellulosic raw material in the
production of panel products which includes
particleboard, medium density fibreboard, cement bonded
particleboard, block board, plywood and recently in the
development of binderless board (Junaidah et aI., 2013).
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WA were significantly different and the graph showed
decreasing trend when resin content increase from 7%
until 11 %. It because the highest amount of resin
available increase bonding between the particle and
decreases the ability of water to absorb into the particle of
Acacia and OPT (Izran, 2012).
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5. CONCLUSIONS

In this study, mechanical and physical performance
characteristics of 100% Acacia, mixing 50% Acacia +
50% OPT and 100% OPT particleboards were evaluated.
The mechanical properties for 100% Acacia gave the best
values compared to those of mixed and 100% OPT.
When the density of wood particles increased, the
strength of mechanical properties of board increased.
Based on this finding, it can conclude that the 100% of
Acacia with 11% PF of adhesive gave the best
particleboard in this study.
For the effect of resin contents on boards, the result of
mechanical properties (MaR, MOE and IB) on board
increased significantly with the increase of resin content.
For the thickness swelling result, it was decreased when
the resin contents were increased from 7% until 11%.
Overall, effect of wood ratio and resin content showed
that MOR, MOE and IB values did not pass the EN
standard.
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