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Abstract

The purpose of this study is to evaluate the effects resin content and wood ratio on the properties of hybrid particleboard made
from Acacia and Oil Palm Trunk (OPT). This study used Acacia (100%), Acacia + OPT (50%:50%) and OPT (100%). The
middle part from both species was used and the target density was fixed at 650kg/m J

• Twenty seven boards were produced
and tested for physical and mechanical properties based on the European Standard (EN). The resin contents of board were
7%,9% and 11% and phenol formaldehyde resin (PF) was used. On the mechanical properties, from of the three wood ratio,
100% Acacia showed the highest value for modulus of rupture for 11% resin content with 15.19 MPa and the lowest value is
from wood ratio 100% OPT, 7% resin content with 3.7 MPa. Meanwhile, the best value for modulus of elasticity test results was
from wood ratio 100% Acacia with 11% resin content at value of 2426.96 MPa. Then, internal bond result showed that the
highest value is from wood ratio 100% Acacia (11% resin content) with value 0.49 MPa and the lowest value wood ratio 100%
OPT (both 7% and 9% resin content) with value 0.05 MPa. On the physical properties, the best value of thickness swelling
comes from wood ratio 100% OPT (11% resin content) with value 7.98% and the least value from wood ratio 100% Acacia (7%
resin content) with value 13.89%. For water absorption 100% Acacia (9% resin content) with 62.24% gave the best
periormance while the least value is from 100% OPT (7% resin content) with 81.38%. The entire sample from mechanical
properties did not achieve the standard requirements.
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1. INTRODUCTION

Wood is a valuable natural renewable material that has
helped countries lead a sustainable development over
centuries. Fastilrowing species provide an opportunity to
satisfy the increasing need for wood and wood products;
however, they are usually harvested young and therefore
the stem diameter is small. Therefore, they are usually
used in composite and paper manUfacturing industries.
Composite boards have the advantage of offering a
homogenous structure which may be important for many
design purposes (Ratnasingam, 2002). Wood-composite
manufactUring factories are in constant search for new
sources of fibers as raw materials to be used in their
production programs; therefore, potential natural or
synthetic fibers should be taken into account to satisfy the
raw materials needed for uninterrupted production.
Examples of composite are particleboard, medium
density fiberboard, plywood, wafer board and sandwich
board.

Particle board are manufactured by mixing waste-wood
products, such as sawdust, wood chips or sawmill
shavings, with synthetic resin or another type of binder.
Particleboard periormance is mostly related to the
properties of adhesives and their compatibility with
particles or fibers (Wang and Sun, 2002). The most
commonly used petroleum-based adhesives are urea
formaldehyde (UF), phenol formaldehyde (PF), and
methylene diphenyl diisocyanate (MOl). Particleboard is

defined as panel material produced under pressure and
heat from wood particle and other lignocellulosic material
in the wood particle with addition of an adhesive (Greg,
2009). Particleboard is produced from small sized wood
particles which are primarily manufactured by flat platen
pressing method. There are many types of particleboards
in the market with various sizes and geometry of particles,
amount of adhesive used and the density by which the
panels are pressed (Linhares, 2007).lt is very beneficial
for mankind with the creation of wood and wood
composites. With increased of world population, wood
composite products usage have increased tremendously.
Due to the lack of forest resources, the production costs
of composites are greatly affected. However, the
advancement of technology has extended possibilities of
used of more low quality materials to be produced into
composites. Particleboard is one of the oldest composite
produced and still remains dominant for furniture panel
and also for structural application (Jamaludin, Ahmad and
Harun, 2000).

Acacia (A.) mangium species was first introduced into
Sabah, Malaysia in 1966 (Sahri, Ibrahim &Sukor, 1993).
It is a fast growing species and very adaptable to different
soil types on degraded sides and hills. A. mangium wood
is diffuse-porous with mostly solitary vessels and
tolerance of very poor soils. It is playing an increasingly
important role on sustainable commercial supply of wood
products. Due to its good physical properties, A. mangium
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Standard EN 312:2003 is shown. On the mechanical
properties of MOR, 100% Acacia showed the highest
value for 11% resin content (15.19 MPa) and the lowest
value from for 100% OPT of 7% resin content with 3.7
MPa. Meanwhile, the best value for MOE value from
wood ratio 100% Acacia with 11 % resin content
(2426MPa). Then, for IB result show that the highest
value from 100% Acacia (11% resin content) with value
0.49 MPa and the lowest value for 100% OPT with 7%
resin content (0.05 MPa).

On the physical properties, the best value of TS from
wood ratio 100% OPT (11% resin content) with value
7.98% and the worst value from wood ratio 100% Acacia
(7% resin content) with value 13.89%. Then, the best
value of WA from wood ratio 100% Acacia (9% resin
content) with 62.24% and the least value from wood ratio
100% OPT (7% resin content) with 81.38%. In
conclusions, all boards do not achieved of the EN
standard.

4.4 Effect of resin content on hybrid particleboard

4.4.1 Mechanical propertie~

Figure 42 effect of resin content on the mechanical properties on hybrid

particleboard

Table 4.2: shoYls the statisbcal Si9nifitance ollhe enecls of the oood ratio~

From Figure 4.2, it shows that increasing in resin content
increase the MOR, MOE and IB values for Acacia (Acacia
mangium) and OPT (Elais gUineensis) hybrid
particleboard. It was observed that, presence of resin has
significantly affected the bending strength positively. For
MOR and MOE values from all resin dosage were
recorded. For IB all dosage of resin is shown to be not
significant. So using a lower resin is better for cost
effective production of the resin for example 7%
compared with 9% and 11%. According to Loh et. aI.,
(2010) lighter density particles have tendency to flow on
top of the mixing tank and absorb more resin compared to
high density which can attribute to poor adhesion
between particles.

4.4.2 Physical properties

Figure 4.3 shows the effects of resin content on thickness
swelling and water absorption. From the result, the TS
and WA value improved when resin content increase from
7% to 11 %. Higher amount of resin available increase
bonding between the particles and decreases the ability
of water to absorb into the particle of Acacia (Acacia
mangium) and OPT (Elais guineensis). According to
(Nadir, 2008), when resin content increase; it will improve
the percentage of thickness swelling.
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4.3 Statistical significance

Table 4.2 shows the analysis of variance (ANOVA) of the
effects of wood ratio and resin content on the hybrid
particleboard. Wood ratio showed significant effect on all
board properties. Resin content shows significant effects
on MOR, MOE, TS and WA values but not for lB. The
relationship between wood ratio and resin content
showed all sample are significantly different.
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