CHAPTER 1

INTRODUCTION
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The timber resource scenario, particularly in Peninsular Malay % changed
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Table 1.1: Estimated amount of log production from natural forest of main exporting

Asia-Pacific countries (millions m®)

) Year (million m?)
Countries

[
N
o
o]
3o}
(=]
—
(=

Malaysia 22 B\
Indonesia 40 5
Cambodia 3 *
Papua New Guinea 2 Y.Z
Solomon Island 1 V 0
Total 68 31
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Apart from forest plantations, another onewm

utilise the lignocellulosics of agriculture bim%\ﬁu i 1e fé@oil palm trunk
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Oil p‘A:c is naturally a@fablc material (Tomlinson, 2006; Hodel. 2009:

~

Tomlins Qg uinn, 2013). and therefore, the physical and mechanical properties of

the 01\ are far from homogeneous (Killmann and Lim. 1985; Lim and Gan,

2005: Paridah and Anis, 2008; Kamarudin er al., 2011). Like fast growing forest

plantation logs such as Acacia mangium (acacia tree) (Krishna ez al.. 1998) and Hevea



hrasiliensis (rubber tree) (Kollert and Zana, 1994; Teoh e al., 2011), the conversion
of OPT to oil palm lumber (OPL) has to be carried out immediately, as long-term
storage may not be economical (Ratnasingam and Scholz, 2012). This 1s to prevent
insect and fungal attacks (Ho er al.. 1985; Koh er al., 2009) due to high mol and
starch contents (Halimahton and Abdul Rashih, 1991: Nur Syuhada ez H\l Anis
etal., 2011). .&

The biggest challenge 1s attributed to the small dmmuu . which make

@oing of the OPT. nor

csl conversion method

(also called “through and through™ sa\\n)\%l 1qué

2007: Koh er al., 2009). This method

special skill in making the cuun@~
compared to other widely used svt' :
and quarter-sawing (Todoroki m(D{on 4

Since the Lullin& PINJoes 101 K> 1dcr pieces of sawn lumber with

defects, the gross \d\\ 1e ld S 11 e 1u ’d due to the development of seasoning
\
defects (Ho er u/ Af; ap.. %_ ) such as are collapse. warping and checks

(splits) bu\ A\suul(u bundlu\‘;ﬁd parenchymatous tissues (Koh er al. 2009;

Zabler l( . This might be the results of the cutting pattern used, which is
mMOstIY ng through the pith of the OPT. In general. the OPL cut through the pith of

the OPT contains a mixture of higher-density juvenile material in the outer parts

together with a lower-density juvenile material in the middle piece (Anis er al., 2007).



Hence the live-sawing technique is most suitable for less defective and large diameter
logs from natural forests (How ¢t al., 2007).

Juvenile material in oil palm tree may be described as a zone developing

around the pith continuing towards the outer perimeter where its hamuul wand
properties are subject to gradual changes (Zobel and Sparague. 1998). E%Uml]\
sawn lumber containing the juvenile woody material tends olve excessive

distortions due to the occurrence of differential shrinkage dLlIw Y

1987).

1.2 Recognition of the Problem

OPT has high amount of parenchyma I%S
Kamarudin er al., 1997; Henson et %) 3l
2011), and therefore, drying disuwnol

(Ho et al., 1985). This will reducgthe 11 d-'&L of products (Koh er al.. 2009).
Most of the defectiv () ic mesc& m the central region. Therefore, in
seasoning of oil pdh b( & fzor the peripheral zones of the trunk have
>

to be separated e et f_’]o 1d the use of a fast kiln-drying method for
lumber dl\n\ h et al., ’(()‘) 'mg boards from both peripheral and central
ZOnes ¢ palm trunk decreases the overall percentage of sound timber (Anis er
als2

Some of the OPT properties, in particular dimensional stability and durability,

are inferior compared to wood (Koh er al., 2009). Dimensional instability, low



mechanical properties and low durability have put it at a disadvantage position in the
competitive market. For OPT, the commercial value is determined by a complex
interactions between the variations in physical and mechanical properties from butt to
crown (Lim and Gan, 2005; Paridah and Anis. 2008). site location an ' th
characteristics (Cown and Parker, 1978; Morris er al., 1997). proccssin@c! als
1985: Edi Suhaimi er al., 2006; Kamarudin ¢r al., 2000), and the am%uis of the
market (MPMA, 2007). VY.

Without chemical pretreatment, the OPL Ily susceptible to

biodegradation agents such as fungi and wood borers ( 42 ‘Wl and Gan.

e
2005: Milling er al., 2005). Besides, OPL when expgg ' 'yi‘-\@hgcs is
W S (S%ernzm et al.,

2012). This creates internal stresses, which c{geag¥lt nqdis IiOIQL h as checking,

warping and twisting (Larson er al., l&‘fs). d Lqas low density and
subsequently gives lower mcclumicnl%‘licsqSul yjan @ 2012). Thus reduces

11 urcﬁs (Ratnasingam and loras,
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Sawn lumber is gaguemlly.

repellents and/or pml@b it against moisture fluctuation,

' "){1\,’5 in order to improve their dimensional
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stability (Wil nd Feist, 1 ))))\\ Ywever. certain chemicals used in traditiona

water re w%;md preservative solutions, such as pentachlorophenol (PCP). copper-

microorganisms. £

chrof®aarsghate (CCA) and creosote are toxic 1o mammals and harmful to the

environment (Cooper et al., 2001).
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These developments have resulted in significant researches and commercial
interest with wood modification technologies such as oil palm stem densification
(Killmann and Koh. 1988) and chemical modifications (Robert ez al.. 2009). The
improved characteristics of modified lumber offer many potential and cw!i\'e

opportunities for the wood industry (Homan and Jorissen, 2004 %ce new

methodologies need to be developed in order to process the readily %b e OPT for
sawn lumber productions. V

Improvements on the lumber quality through 1 ! z’ue 'of dimensional
shrinkage during seasoning. and the physical and streng, pr )Mf resulting
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Jumber in an environmental benign way is one of 1gdest ¢ ge,s &&?also an

opportunity for wood technologies. For the resin ¥npre of a %ﬁin—gum. an

innovative vacuum infusion (VI) system, \iK%Vspcg

palm lumber, was used in this study. % :\‘
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1.3 Research Objectives
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The objectives of the study are \( s &
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2 To deaer ™ the dimensionMghanges of densified rosin-treated OPL samples
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el to provide a preliminary assessment of lumber shrinkage, both in
gl and tangential planes.

To evaluate the strength properties of densified rosin-treated OPL in relation

(S

of matched untreated OPL samples.
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