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There are many lignocellulosic resources in Malaysia and this resources can be classified as wood and non-wood.
Commonly, the term “wood” is based on tree, and “non-wood” is based on non-tree plant {including shrub, palm,
grass, etc). In order to use these lignocellulosic resources in particle-based composite manufacturing, the
characterization of the particles is crucial. Characterization can defined as a description of the distinctive nature or
features of something. In this article, the characterizations of particles are including the size {length, width and
thickness), aspect ratio and geometry of wood and non-wood particles. These characteristics are substantially
affecting the performance of the manufactured composites.

Commonly, particles are used in particleboard and wood
plastic composite manufacturer. The term “particle” is a
generic term applied to all lignocellulosic elements,
either wood or non-wood, from which composites are
made. The terminology can be referred to various types
of particles depending on their applications. For
example, the major types of particles used in
particleboard manufacturing include wood shavings,

flakes, wafers, chips, sawdust, strands, slivers, and wood
wool {Moslemi 1974). Meanwhile the major types of
particles used in wood plastic composite are commonly
called fibre, particle, wood flour and sometime sawdust.
Wood flour and sawdust are the same product, but in
different size where the sawdust is normally having
smaller size as compared to the wood flour. Figure 1
illustrates the types of particles that commonly used in
composites.
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Figure 1: Types of particles used in composites {a) chips, {b) strands, (c) shavings, (d} particles, {e) sawdust, and (f] short fibres

One of the most main characters of particle is the size {including length, width and thickness). Afterwards, this size
will indicate the slenderness ratio {length to thickness) and aspect ratio (length to width) of the particles. In a
comparative study done by Juliana et al {2017}, typical wood and non-wood particles sizes for particleboard
production is 9.90 to 15.60 mm and 1.89 to 48.60 mm, respectively. Longer particle produced by non-wood might
be due to the particles are in the presence of vascular bundles. Hashim et al {2009} reported that the length of



vascular bundles of oil palm tree are ranging from 30 to
50 mm. Meanwhile, in wood plastic composite, short
and tiny fibres {average particle size 0.24-0.35 mm)
should be preferred for wood plastic composite (Ashori,
2008). Other studies stated that typical particles sizes for
wood plastic composite production is 10 to 80 mesh or
0.18 to 2.0 mm, and the smaller particles were said to
yield better performance {Takatani et al. 2000; Clemons
2002). The differentiation on the length and width of
particles was due to the different specific gravity of the
materials. As mentioned by Maloney {1993}, during
flaking, the ability of a knife blade to penetrate the wood
and slice it depends, to a great extent, on the specific
gravity and hardness of the wood.

Particle size is one of the main parameters that have
been reported to affect the properties of the end
product, namely particleboard and wood plastic
compesite (Moslemi, 1974; Ashori, 2008}. For instance,
particleboard comprises of larger and longer sized
particles were found significantly stronger in bending
and bonding strength as compared to the board made
from smaller sized particles (Ong 1981; Jamaludin et al.
2001; Migneault et al 2008; Juliana et al. 2012).
Increasing the length of particles and the slenderness
ratio {length/thickness) also increases both modulus of
rupture {MOR) and modulus of elasticity (MOE), but
decreases the bonding strength {Miyamoto et al. 2002).
In a comparative study done by Juliana et al (2017), they
stated that the mechanical properties of wood plastic
compaosites are significantly increased with increasing
particle length from 0.18 mm to approximately 0.50mm,
but the properties are adversely affected when the
particle length increased to 0.68 mm and above,

Another character influencing the properties of
composite is particle geometry, which indicates the
shape and the size. Majority of wood particles appeared
in form of rectangular and nearly rectangular form
(Kruse et al, 2000). Meanwhile, kenaf with lower
density were present in a semi-circular-end shape but
most of them still retained the rectangular shapes
{Juliana et al., 2012}, A study reported that semi-circular
end-shaped particles gave low  strength,
rectangular-shaped particles gave superior strength, and
that flat, end-tapered and pointed, end-tapered shapes
gave moderate strengths (Schneider and Conway, 1969).
Overall, wood particles are more consistent in term of
length and geometry. Meanwhile, non-wood particles
have fluctuate length and geometry. However, some of
non-wood particles has comparable characters as wood,
and some other such as bamboo exhibits superior
properties compared to wood.
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