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Abstract 

 

Rubberwood is the main raw materials for particleboard industries in Malaysia. 
Unfortunately, shortage of rubberwood urged the manufacturer to find alternative 
raw materials in the particleboard production. In this study, rubberwood and oil 
palm trunk are used to form particleboard followed by oil – dip treatment with 
heating. The main objective of this study was to determine physical properties of 
particleboard made from different proportions ratio of RW and OPT and the effects 
of dip-treatment in palm oil and ethanol on dimensional stability of particleboard. 
In this study, the particleboard formed were treated with 10%, 50% and 100% 
palm oil. The physical properties of untreated and treated particleboard such as 
equilibrium moisture content, moisture excluding efficiency, thickness swelling, 
and water absorption and solution uptake were tested. The results showed that 
higher proportion of OPT had better dimensional stability than that with higher 
proportion of RW. Particleboard did not meet the thickness swelling requirement 
according to EN 312 (≤17%). 
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ABSTRAK 

 

Kayu getah adalah bahan mentah utama untuk industri papan serpai di Malaysia. 
Malangnya, kekurangan kayu getah menyebabakan pengilang untuk mencari 
bahan mentah alternatif dalam pembuatan papan partikel. Dalam kajian ini, kayu 
getah dan batang kelapa sawit digunakan untuk membentuk papan serpai diikuti 
dengan rawatan minyak dengan pemanasan. Objektif utama kajian ini adalah 
untuk menentukan sifat-sifat fizikal papan serpai yang dibuat dengan pelbagai 
nisbah kayu getah dan batang kelapa sawit dan menguji kesan rawatan dalam 
minyak kelapa sawit dan etanol pada kestabilan dimensi papan partikel. Dalam 
kajian ini, papan serpai dirawat dengan 10%, 50% dan 100% minyak kelapa sawit. 
Sifat fizikal papan serpai yang tidak dirawat dan dirawat seperti kandungan 
kelembapan keseimbangan, ‘moisture excluding efficiency, kebengkakan 
ketebalan, dan penyerapan air dan penyerapan larutan turut diuji. Hasil kajian ini 
menunjukkan bahawa nisbah batang kelapa sawit yang lebih tinggi mempunyai 
kestabilan dimensi yang lebih baik daripada nisbah kayu getah yang lebih tinggi. 
Papan serpai tidak memenuhi keperluan bengkak ketebalan mengikut EN 312 
(≤17%). 
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CHAPTER 1 

INTRODUCTION 

 

1.1 Background 

 

Rubberwood timber is a cheap source of raw material. In 1990s, rubberwood 

timber comprised more than 70-80% of the wooden furniture produced in 

Malaysia due to its light colour, smooth surface texture, attractive appearance and 

light in weight. This resulted in increasing demand for rubberwood timber as raw 

material for local wooden furniture making industry. However, demand of 

rubberwood increase cause rubberwood face shortage problem. Figure 1.1 shows 

the planted area of rubber declined from 1430.68’ 000 ha in 2000 to 1020.38’ 000 

ha in 2010. It is then slightly increase to 1091.63’ 000 ha in 2016.  

Figure 1.1: Statistic of Malaysia’s Rubber Planted Hectares 

(Source: Department of Statistics Malaysia, 2016) 
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Due to the insufficient supply of rubberwood, oil palm had been found to replace 

rubberwood as raw materials in wood industry. The oil palm tree has become 

valuable commercial crops in Malaysia. Figure 1.2 shows the plantation area of 

oil palm trees in Malaysia. As of 2011, the total planted area was 4.917 million 

hectares. 

 

 

Figure 1.2: Plantation area of oil palm trees in Malaysia from 1975 to 2011. 

(Source: Malaysia Palm Oil Board, n.d.) 

 

Some of the particleboard plants used mixed wood materials for production. 

However, it was not profitable because the mixed wood materials are expensive 

and more adhesive was needed for production, but the price of the final product 

was almost the same as rubberwood particleboard (Ratnasingam et al., 2011). 
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Several researches had studied the application of oil palm trunk (Lee et al., 2017) 

and resam (Ahmad et al., 2016) as mixed materials in the production of 

particleboard. The results showed that utilization of resam and OPT particleboard 

as mixed materials are feasible to produce particleboard.   

 

However, particleboard that make with mixed materials had an unstable 

dimensional stability. Hence, treatment is needed to improve the properties 

stability. According to Lee et al. (2017), oil treatment accompanies by high 

temperature treatment had been done to improve the dimensional stability of 

particleboard made with oil palm trunk and rubberwood. Surface treatment by 

dipping rubberwood particleboards in a solution of essential oil (cinnamon oil or 

clove oil to achieve concentrations of up to 0.63%) to protect against molds 

(Aspergillus sp., and Trichothecium sp.) had been investigated by Yingprasert et 

al. (2015). Effect of the treatment on some important physical and mechanical 

properties of particleboards was also examined in the same study (Yingprasert et 

al., 2015). 

 

1.2 Problem Statement and Justification 

 

Rubberwood is the main raw material for particleboard industries in Malaysia. 

Unfortunately, shortage of rubberwood urged the manufacturer to find alternative 

raw materials in the particleboard production. On that account, utilizing of oil palm 

trunk would be promising the sustainability future for particleboard processing due 

to the increasing land area of oil palm plantation in Malaysia. Nevertheless, the 
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practice of using mixed materials in particleboard production is not common in 

Peninsular Malaysia as the density differences between OPT and RW particles 

could affect the adhesives consumption and interfere the adhesion between 

particles.  

 

A preliminary study revealed that the thickness swelling (TS) of particleboard 

made from admixture of OPT and RW at different proportion ratios ranged from 

18.99% to 25.69% (reported as control results in the present study). The findings 

failed to meet the minimum requirement of thickness swelling for particleboard 

type P3 (12 mm thickness) stated in EN 312 (Particleboards: Specifications), 

which is 17%. Therefore, treatment is needed to improve the dimensional stability 

of the particleboard.  

 

Vegetable oils such as linseed, rapeseed, soybean and palm oil have been used 

to improve the dimensional stability and biological resistance of wood and wood 

composite. Application of these vegetable oils has drawn a lot of attention in the 

recent years because it is environmentally friendly owing to its low-toxicity. Oil 

absorption during treatment could form a protective layer to inhibit water uptake 

by the wood. Nevertheless, the cost of using vegetable oils are relatively high and 

high retention of oil could produce undesirable odors. Therefore, to reduce the 

application of oil, this study proposed a procedure in which different ratio of palm 

oil (mass/mass basis) were dissolved in ethanol followed by dip-treatment of the 

particleboard samples.  
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1.3 Objectives 

 

The aim of this research is to study dimensional properties of the particleboard 

made with OPT, RW and admixture of both particles. Specifically, subject to be 

studied included: 

 

i. To determine the physical properties of particleboard made from different 

proportions ratio of RW and OPT. 

ii. To determine the effects of dip-treatment with palm oil and ethanol followed 

by heating on dimensional stability of particleboard. 
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