
THE PROPERTIES OF PARTICLE BOARD FROM OIL 

PALM FROND  

 

 

 

 

 

 

 

NUR AQEELA BINTI MOHD YUSSOF 

 

 

 

 

 

 

 
 

 

 

BACHELOR OF SCIENCE (Hons.) 

 FURNITURE TECHNOLOGY  

FACULTY OF APPLIED SCIENCE 

UNIVERSITI TEKNOLOGI MARA 

 

 

 

 

JULY 2016 



 
 
 

vi 
 

TABLE OF CONTENTS 

 

 

   PAGE 

APPROVAL SHEET  iii 

CANDIDATE’S DECLARATION    iv 

ACKNOWLEDGEMENTS  v   

TABLE OF CONTENTS  vi 

LIST OF TABLES   viii 

LIST OF FIGURES     ix 

LIST OF PLATE   x 

LIST OF ABBREVIATIONS  xi 

ABSTRACT     xii 

ABSTRAK   xiii 

    

CHAPTER 1: INTRODUCTION 

 

  

1.1 Background Study  1 

1.2 Problem Statement  3 

1.3 Significance of the Study  3 

1.4 Objectives of the Study    4 

1.5 Limitation of Study                     

                                                    

 4 

CHAPTER 2: LITERATURE REVIEW 

 

  

2.1     Wood Composite  5 

2.2     Particle Board   

      2.2.1 Definition  8 

      2.2.2 History and Development    9 

      2.2.3 Properties of Particleboard 10 

      2.2.4 Uses of Particleboard  10 

      2.2.5 Raw Material of Particleboard 13 

2.3    Monocotyledon Species  14 

2.4    Oil Palm  15 

      2.4.1 Properties of Oil Palm  16 

      2.4.2 Uses of Oil Palm                                                         17 

2.5    Adhesive 

2.6    Temperature of Hot Press Machine 

 18 

18 

 

CHAPTER 3: METHODOLOGY 

3.1    Materials  19 

     3.1.1 Raw materials 19 

     3.1.2 Resins  20 

3.2   Process of Making Particleboard  20 

     3.2.1 Cutting OPF Into Size 21 

     3.2.2 Rotating Chipper 21 

     3.2.3 Knife Ring Flaker 22 



 
 
 

vii 
 

 

 

 

 

 

 

     3.2.4 Oven-Dried  22 

     3.2.5 Particleboard mixer                                                       23 

     3.2.6 Moulding                                                                          24 

     3.2.7 Cold Press Machine 24 

     3.2.8 Hot Press Machine 25 

     3.2.9 Cutting and Sizing 27 

3.3  Experimental design  28 

 

CHAPTER 4: RESULTS AND DISCUSSIONS 

 

4.1  Summary of Data   30 

4.2  Statistical Significance   31 

4.3  Effect on Temperature of Hot Press  32 

     4.3.1 Bending Properties                                                          32 

     4.3.2 Internal Bonding                                                              34 

     4.3.3 Water absorption 35 

     4.3.4 Thickness Swelling                                                                                                       36 

4.4  Effect on Resin Content  37 

     4.4.1 Bending Properties                                                          38 

     4.4.2 Internal Bonding                                                             39 

     4.4.3 Thickness Swelling 40 

     4.4.4 Water Absorption 41 

 

CHAPTER 5: CONCLUSIONS AND RECOMMENDATIONS 42 

 

REFERENCES   44 

APPENDICES   50 

CURICULUM VITAE   56 



viii 
 

LIST OF TABLE 

 

TABLE TITLES PAGE 

3.1 Calculation of mixture at 0.03 resin content 23 

3.2 The manufacturing process of particleboard 26 

3.3 Cutting size of sample 27 

3.4 Board cutting 28 

3.5 The experimental design of study 28 

3.5 Variable of particleboard from oil palm frond 29 

4.1 The summarization of mean obtain through bending 

test, internal bonding test, water absorption test and 

thickness swelling test. 

30 

4.2 ANOVA of press temperature and resin content on 

particleboard properties 

31 

4.3 Correlation analysis of resin content and particle size 

on particleboard properties 

32 

 

 

 

 

 

 

 

 

 

 

 

 



 

xii 
 

ABSTRACT 

The Properties of Particleboard from Oil Palm Frond 

 

This study aims to determining the properties of particleboard made from oil palm frond 

(OPF). In references tothe standard of EN 312-3:1996 the dependent variables used in 

this study were resin content of phenol formaldehyde (PF) and temperature of hot press. 

The resin content of PF in this study was 3% and 5%. Meanwhile, the temperatures of hot 

press machine were 140
0
C, 160

0
C and 180

0
C.The study aim to correlate the effects of 

resin content and press temperature on board properties. In this study, no catalyst was 

added due to PF properties that is easy to cure used for making a particle board. The tests 

carried out were bending test (MOR and MOE), internal bonding test, water absorption 

test and thickness swelling test. The result obtained shows that higher percent of resin 

content of PF gives higher bending strength. The different temperature gives high 

significant value of internal bonding test, water absorption test and thickness swelling 

test. The study has proven that resin content and temperature of hot press can affect to the 

board properties. 
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