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ABSTRACT

“Super-Fast Drying” is a new oil palm wood (OPW) drying method which include
drilling holes and hot pressing. From previous study, this technique could increase
the drying rate of OPW with least defects. However, the method is still in
preliminary phase. In this study, the best holing parameter for the low-density
OPW (core of oil palm trunk) were verified. OPW were cut in the size of 300 x 50
x 20 mm, followed by holes drilling with the distance of 1.0 and 1.5 inch and hole
diameter of 5, 7 and 9 mm. The specimen were hot pressed and oven dried.
Mechanical and physical testing were carried out to determine the optimum
parameters that show the best properties of super-fast dried OPW. From the
findings, hole diameter results to significant effect on the properties, while hole
distance does not. The optimum hole distance and hole diameter are 1.5 inch and

7mm, respectively.



ABSTRAK

"Super-Fast Drying" adalah kaedah baru untuk pengeringan kayu kelapa sawit
(OPW) termasuk berlubang dan tekanan panas. Daripada kajian sebelumnya,
teknik ini boleh meningkatkan kadar pengeringan OPW dengan kecacatan yang
kurang. Walau bagaimanapun, kaedah ini masih dalam fasa awal. Dalam kajian
ini, parameter berlubang yang terbaik bagi OPW berketumpatan rendah (teras
batang kelapa sawit) telah dipilih. OPW dipotong dalam saiz 300 x 50 x 20 mm,
diikuti oleh lubang penggerudian dengan jarak 1.0 dan 1.5 inci dan diameter
lubang 5, 7 dan 9 mm. Spesimen telah panas ditekan dan ketuhar kering. Ujian
mekanikal dan fizikal telah dijalankan untuk menentukan parameter optimum
yang menunjukkan ciri-ciri terbaik OPW Super-Fast Drying. Dari hasil kajian,
diameter lubang memberi kesan yang besar kepada ciri-ciri, manakala jarak

lubang tidak. Jarak lubang yang optimum adalah 1.5 inci dan 7mm.
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CHAPTER 1

INTRODUCTION

1.1 Background

Malaysia is located near the equator (khatulistiwa) and is categorised as
equatorial climate. Throughout the year, Malaysia is hot (average 27°C), has high
humidity (around 70%) and the average rainfall is 250 centimetres per year
(Jamaluddin, 2012). This climate is very suitable for oil palm (Elais guineensis
Jacq) plantation. Besides, Colchester et al. (2006) stated that South East Asia
including Malaysia attracted many oil palm developers was because the lower
labour cost, lower land rent, government plan to grow this sector, financial
incentives and favourable climate. These led Malaysia and Indonesia, the main
producers now, contributed more than 85% of total 33.7 million tonnes world

production (Mielke, 2006).

Oil plant is mainly grown for oil production. The crude palm oil (CPO) and palm
kernel oil (PKO) can be obtained from the fruits. It can be used to produce the
products such as cooking oil and margarine. While PKO used to produce non-
food products such as soaps, detergents, toiletries, cosmetic and candles.
Nevertheless, palm oil only about 10% of the whole palm tree, while the other 90%

remains biomass which full of fiber and cellulose (Thiam & Bhatia, 2008).



The economic life of oil palm tree is about 25 years, it have to be replanted due
to low fruit production or too tall for harvesting the fruits. Many replanting method
had been developed the for example the “push-felled, chip & windrow” and “under-
planting” method was being used after the zero burning program was introduced
in 90’s (Erwinsyah, 2008). Nonetheless, these methods will lead to Ganoderma

disease due to rats doing nest at the replanting area (Erwinsyah, 2008).

Finding an appropriate method for replanting the oil palm is essential, however
we should also look for possibility of utilise this agriculture waste. Converting the
oil palm stem into value added products such as alternative for solid wood could
also helped the industries to earn more money from the wastage and reduce
pollution to the environment. Many researchers in Malaysia and Indonesia have
started doing research on this nowadays. This is because Malaysia and many
other countries are facing problems of wood supply for wood industry. Therefore,
many efforts have been done in order to utilise the oil palm biomass as a

substitution for wood.

However, solid OPW has very low properties as shown in Table 1.1. As compared
to wood, OPW has high moisture content. The moisture of a freshly felled OPT is
high up to 200% - 500% (Kilmann and Lim, 1985), while normal wood only have
less than 100% moisture content. Moreover, OPW has very high variation of

density within a same stem. Thus, the drying process of OPW is problematic and



critical before it turned into a value added product. This is because it might causes
the drying defects like warping, twisting and honey combing, higher drying cost
and took longer time. These are the reason why many wood industries refuse to

use OPW as their raw materials.

Properties Rank
Strength 5outof 5
Durability 5o0utof 5
Dimensional Stability Very unstable
Machining Characteristic 5outof 5

Table 1.1: Properties of Solid Oil Palm Wood (Source: Bakar, 2016)

Many scientists had done the research on OPW properties enhancement and
creating suitable drying schedules for OPW. “Super-fast drying method” recently
has been developed by Bakar et al. (2016). This method only require 3 hours to
dry the OPW with minimum defects. It has 2-step drying, which are contact drying
and high temperature drying on a OPT with holes. However, more studies are

needed to check for its accessibility to the market.



1.2 Problem Statement

As “Super-fast drying method” is a new method for OPW treatment, this research
is still in the preliminary phase. Some of the drying parameters have not been

optimised to produce the high performance treated OPW.

1.3 Justification

Super-fast Dried oil palm samples are drilled with holes, it might affect the
mechanical properties and affect it physical properties. So in this research, the
modulus of elasticity (MOE), modulus of rupture (MOR), water absorption (WA)
and dimensional stability will be determined as the indicator for choosing the best
parameters. Besides, the decay test of super-fast dried will be done to see how

holing and hot-pressed affect its durability.

1.4  Objective

1.4.1 General Objective

To optimise drying parameters of Super-fast Drying method for low-density OPL.

1.4.2 Specific Objective

e To determine effect of hole distance on Super-fast Dried low-density OPW.

e Todetermine effect of hole diameter on Super-fast Dried low-density OPW.
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