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ABSTRACT

“Super-Fast Drying” is a new oil palm lumber (OPL) drying method which
involve drilling holes and 2-step drying which is hot pressing and oven
drying. From previous study, this technique could increase the drying rate of
OPL with least defects. However, the method is still in preliminary phase. In
this study, the best holes parameters for the OPL were verified. OPL were
cut to the size of 300 x 50 x 20 mm, followed by holes drilling with the holes
distance of 1.5 and 2.0 inch and holes depth of 1/3, 1/2, 2/3 and full depth.
The specimens were hot pressed and oven dried. Mechanical and physical
testing was carried out to determine the optimum parameters that show the
best properties of super-fast dried OPL. From the findings, holes depth
showed significant effect on the properties, while holes distance does not.
The optimum holes distance and holes depth are 2.0 inch and 1\3 depth,
respectively.



ABSTRAK

"Super-Fast Drying" Pengeringan cepat adalah kaedah baru untuk
pengeringan kayu kelapa sawit (OPL) yang melibatkan penebukkan lubang
dan pengeringan 2 langkah iaitu tekanan panas dan pengeringan ketuhar.
Daripada kajian sebelumnya, teknik ini boleh meningkatkan kadar
pengeringan OPL dengan kecacatan yang kurang. Walau bagaimanapun,
kaedah ini masih dalam fasa awal. Dalam kajian ini, parameter lubang yang
terbaik bagi OPL telah dipilih. OPL dipotong kepada saiz 300 x 50 x 20 mm,
diikuti oleh penebukkan lubang dengan jarak 1.5 dan 2.0 inci dan kedalaman
lubang 1/3, 1/2, 2/3 dan kedalaman penuh. Spesimen telah ditekan panas
dan dikeringkan dengan ketuhar. Ujian mekanikal dan fizikal telah dijalankan
untuk menentukan parameter optimum yang menunjukkan ciri-ciri terbaik
untuk OPL yang telah melalui pengeringan cepat. Dari hasil kajian,
kedalaman lubang memberi kesan yang besar kepada ciri-ciri, manakala
jarak lubang tidak. Jarak lubang optimum dan kedalaman lubang adalah 2.0
inci dan 1/3 kedalaman.
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CHAPTER 1
INTRODUCTION

1.1 Background

Oil palm (Elaeis guineensis) was first introduced to Malaysia as a plant
ornament in 1870 according to the Malaysian Palm Oil Board (MPOB). It was
planted rapidly in 1960 and reached 1.5 million hectares of oil palm
plantation in 1985 (Official Palm Oil Information Source, 2011). In the mid-
20th century, Malaysia has become the world's largest producer of palm oil.
However, this record has been addressed by Indonesia in 2006. In 2016,
based on the description of MPOB, Malaysia reached 5.74 million hectares
of oil palm plantations while based on data Association of Palm Oil Indonesia
(Gapki), there are about 11.8 million hectares of planted oil palm in
Indonesia. These data show the development of the palm oil industry in both
countries that have created one of the most successful stories in the history

of the country's agricultural sector.

Palm trees have an economic life of about 25 years. Subsequently,
replanting will be carried out as oil palm fruit production declines after 25
years. Oil palm tree stems are usually left aside after replanting, not only can
lead to soil pollution but also affect the growth of young palm trees. The
utilisation of oil palm trunk is not limited in biomass purpose only; it also can

be used as raw material for wood composite products.



The deficiency of solid wood as a crude material of plywood and the plenty of
oil palm trunk (OPT) waste in Malaysia have turned OPT to be one of the
potential replacements for timber. OPT is a lignocellulosic material exists an
immense amount; however, they low in quality. The poor dimensional
stability, bad machining properties, low strength and resistance to bio
gradable agents are the reasons why many wood industries decline to utilize

OPT as their raw materials (Bakar et al., 2013).

To address the oil palm solid waste problem, many investigations has been
conducted from around the world. Among all the research, intensive research
was the use of OPT. Because of the lack of solid wood raw materials has
forced the wood-based industry to find alternatives for wood raw materials.
Furthermore, the OPT was low cost, low density, safe handling, renewable,
economically feasible and can be simplified compared to ordinary timber in
the market (Dungani et al., 2013). However, most timber manufacturers still
refuse to use OPTs as raw material as it has some inherent problems
compared to ordinary timber. OPT has high moisture content (MC), high-
density variation, and a high percentage of tissue parenchyma (Mokhtar et
al., 2011). These properties may cause some wood drying defects such as
twisting, warping and at the same time increasing the cost of processing and

manufacturing time.



The defects can be reduced by utilizing the right drying technique and drying
conditions. As of late, there are a few new drying advancements that have
been offered to create high processing recovery and enhance the quality of
oil palm lumber (OPL) and additionally to make reasonable drying Tables for
OPL. The "Super-fast drying" method is one of the newest innovations
developed by Bakar et al. (2016). This method just takes 3 hours of drying to
dry the 30 mm thick OPL with a minimal drying defects. It includes 2 stages
of drying, which incorporates hot plate contact drying to certain MC and high-
temperature kiln drying to a targeted MC. The drying involves holing in the
OPL samples to accelerate the drying process. The existence of holes in the
OPL limits its utilization. Thus, an investigation has been done where the
holing variables were modified including the introduction of blind holing. The

holes are drilled to a certain depth to form blind-hole OPL.

1.2 Problem statement

The super-fast drying method of OPL involves holing process to speed up
the evaporation of moisture. From the previous study, it was found that
holing process is essential and cannot be eliminated from the super-fast
drying method. Having holes on the surface, the dried OPL has exceptionally
constrained applications because of holing appearance. Besides that, it
additionally caused the working time long, decrease the quality and
appearance of the board and utilized an excessive amount of adhesive in the

production of laminated OPL.



1.3 Justification

Oil palm trunk are left on the field and only 20% of OPT have been utilized in
wood based industries. The oil palm factories create up to 18 million OPT
biomass consistently every year (Harun & Loh, 2017). This will results an
increasing concern of environmental issues such as insect pests and steam
rotting fungi (Lim & Gan, 2005) also pollution and sustainable utilization of
natural resources (Othman et al., 2013). Hence OPT is utilized as a

substitute material for the wood composite product.

Super-fast drying method needs some improvement so that it can be
commercialized. The blind-holed super-fast drying method is used in this
study with only one sided is holed and the others is clear surface OPL. This
is to build the capability of OPL to be utilized as a part of different
applications without influencing its properties and appearance as compared
to full holing dried OPL. Besides that, the depth and distance of holes are
optimized to reduce the adhesive used during the production of laminated

OPL.



1.4  Objective
1.4.1 General Objective
To study the effect of holing variable of super-fast dried OPL for laminated

lumber application.

1.4.2 Specific Objective
1. To determine the effects of holing distance on the drying rate and the

physical and mechanical properties of super-fast dried OPL

2. To determine the effects of holing depth on the drying rate and the

physical and mechanical properties of super-fast dried OPL
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