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ABSTRACT 

Alternative way to encounter the shortage of raw material for particleboard 
manufacturing is by using forest plantation species. A study on Leucaena leucocephala 
wood, as a raw material in Malaysia for the particleboard industry was conducted on 
the fast growing species and recycled materials. This study investigated the physical 
and mechanical properties of particleboard with variables of density, resin content and 
particle size using melamine urea formaldehyde glue. Particle recovery, bulk density 
and buffer capacity in acidic and alkaline environment were analysed. Physical and 
chemical properties for Leucaena leucocephala tree were determined based on TAPPI 
standard. Meanwhile mechanical and physical properties were tested according to BS 
EN standard for particleboard. From this study, the analysis revealed that tree portion 
significantly effect on chemical properties. In manufacturing of particleboard, density, 
resin content and particle size showed significant effect on mechanical and physical 
properties. The best performance was Leucaena leucocephala particleboard with 
density of 800 kgm"3, resin content 14% and particle size of 2.0 mm. The MOR and 
MOE was 4183.64 MPa and 27.84 MPa respectively. Internal bonding and cyclic test 
pass BS EN standard. The optimum board treatments were on T5. The analysis proved 
that Leucaena leucocephala is suitable to be use as a raw material for high moisture 
resistance board using melamine urea formaldehyde (MUF). 

IV 



ACKNOWLEDGEMENT 

I firstly wish thanks to Allah the Almighty for giving me the opportunity to embark on 
my master and for completing this long and challenging journey. My gratitude and 
thanks go to my supervisor Assoc. Prof. Dr. Nor Yuziah Mohd Yunus, and co-
supervisor, Assoc. Prof. Dr. Wan Nazri Wan Abdul Rahman. Thank you for the support, 
patience and ideas in assisting me with this project. I also would like to thanks to all my 
lecturers, staffs and friends that helping me with knowledge and assistance. 

Finally, this thesis is dedicated to the loving parents, and 
for providing support and love in educating me. Alhamdulillah. 

v 



TABLE OF CONTENTS 

Page 

CONFIRMATION BY PANEL OF EXAMINERS ii 

AUTHOR'S DECLARATION iii 

ABSTRACT iv 

ACKNOWLEDGEMENT v 

TABLE OF CONTENTS vi 

LIST OF TABLES x 

LIST OF FIGURES xii 

LIST OF PLATES xiv 

LIST OF SYMBOLS xvi 

LIST OF ABREVIATIONS xvii 

CHAPTER ONE: INTRODUCTION 1 

1.1 General 1 

1.2 Particleboard Industry in Malaysia 1 

1.3 Problem Statement 2 

1.4 Objective of Study 3 

1.5 Limitation of Study 3 

1.6 Significance of Study 4 

CHAPTER TWO: LITERATURE REVIEW 5 

2.1 Wood Composites 5 

2.1.1 Wood Composite Industry in Malaysia 5 

2.2 Raw Material for Wood Industry 7 

2.3 Leucaena 8 

2.3.1 Distribution of Leucaena 9 

2.3.2 Characteristic and Uses of Leucaena leucocephala 10 

2.4 Particleboard 13 

2.4.1 Definition 13 

2.4.2 Particleboard Influence 14 

VI 



CHAPTER ONE 

INTRODUCTION 

1.1 General 

A composite defined as two or more different type of materials that are 

combined together to create a superior and unique material (Bhargava, 2012). This is 

extremely broad definition holds true for all composites (Kandpal, 2016). The history 

of composite seen in the ancient times used straw mixed with the mud to form the 

building material known as bricks or board. 

In wood industry, the terms composite refers to the combination of material from 

reconstructed wood bonded together with adhesives. The common types of adhesive 

used are urea formaldehyde (UF), melamine formaldehyde (MF), melamine urea 

formaldehyde (MUF) and phenol formaldehyde (PF). These composites require specific 

temperature to be bonded. According to Brent, Youngquist and Krzysik, (1994), 

engineered product normally known as wood-based composites is the wood from plants 

that have lower quantity, smaller of diameter and faster growth that can be more 

environmentally appealing. 

Particleboard is defined as wood that change into particle size, bonded together 

with resin and compressed at high temperature to became a panel product (Youngquist, 

1999). Particleboard or also known as chipboard is preferred because of its durability, 

suitability and better consistency of quality for making furniture, wall, cabinets, kitchen 

and flooring (Salthammer, 2010). 

1.2 Particleboard Industry in Malaysia 

Nowadays, in Malaysia the demand of particleboard as panel product is 

increasing by the market growth. According to Oggiano, Agelini and Cappelletto, 1997, 

fast growing species is becoming popular material for making particleboard. The 

consumption of wood from fast growing species is increased and demand of wood chips 

had increased (Whiteman and Brown, 2000). Ministry of International Trade and 

Industry (MITI, 1990), mentioned that wood based industry in form of panel board aims 
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