PROPERTIES OF WOOD PLASTIC COMPOSITES (WPC) FROM
BATAI SPP. (Paraserianthes falcataria)

NOR HIDAYANI BINTI ABDULLAH

Final Year Project Report Submitted in
Partial Fulfilment of the Requirement for the
Degree of Bachelor of Sciences (Hons.) Furniture Technology
in the Faculty of Applied Sciences
Universiti Teknologi MARA

JANUARY 2012



ACKNOWLEDGEMENTS

Upon completion of this project, I would like to express my gratitude to many
parties. I would like deeply to thank Prof Dr Jamaludin Kasim, my supervisor, for
facilitating every single step that I wanted to take and every problem that I faced. He

is the best leader, coordinator, and facilitator.

I can't express my deep gratitude to my backbone, mom, Noraini Mohd Yaakub and
dad, Abdullah Daud for their continuous mental and spiritual support and their
sustainable care, warmth, encouragement and dedication. They always provide me
with the best environment. Thanks to my siblings, Mohd Hafindze, Mohammed

Hanif, Nor Hazwani and Nur Haifaa.

To all my friends especially Faizura, Hazwani, Faridwajdi and Hafiz for their support
all along this journey. They were always a way to help, giving point of views and
patience that was my inspiration to finish this project. For my senior, Farhana that

always gave me opinions and her knowledge in my needed times.

I am also grateful to Mr Shahril Ezanie Abdullah and Mr Rudaini to facilitate my
requirements during this work and very thankful for their contribution for me in
finishing this project and their encouragements and continuous care all along this

project.

Thanks to the all lecturers especially Dr Wan Mohd Nazri Wan Abd Rahman, who
gave their help since from the beginning and till the last of my project.

Thanks to all of you!

iii



TABLE OF CONTENTS

ACKNOWLEDGEMENTS
TABLE OF CONTENTS
LIST OF TABLES

LIST OF PLATES

LIST OF FIGURES

LIST OF ABBREVIATIONS
ABSTRACT

ABSTRAK

CHAPTER 1 INTRODUCTION
1.1  Background
1.2 Problem Statement
1.2.1  Justification
1.3 Objectives

CHAPTER 2 LITERATURE REVIEW
2.1 Properties of Batai spp.
2.1.1  Botanical Characteristic of Batai spp.
2.1.3  Ecology Distribution of Batai spp.
2.2 Utilization of Batai spp.

2.2.1  Products
2.2.2  Services
2.2.3  Pests

23 Wood Plastic Composites
2.3.1  Properties of Wood Plastic Composites
2.3.2  Uses of Wood Plastic Composites

2.4  Polypropylene
2.4.2  Properties of Polypropylene

2.5 Factors Effecting Wood Plastic Composites
2.5.1  Effect of Particle Size
2.5.2  Effect of MAPP

CHAPTER 3 MATERIALS AND METHODS
3.1 Field Procedure
3.1.1 Debarking
3.1.2  Chipping
.3 Flaking
4 Screening
5  Grinding
6 Sieving
: Bulk Density
3.2 Wood Plastic Composites Manufacture
3.2.1 Blending

gk

Page

i
iv
Vi
vii
viii

Xi
Xii

B S S S

eV~ IV I

12
15
17
18
18
19
19
19

22
22
23
23
24
25
26
26
26
26



3.3

34

3.2.2  Crushing

3.2.3  Pelletising

3.24  Hot Pressing

3.2.5 Cold Pressing
Cutting Board

3.3.1 Tensile Board Size
3.3.2 Bending Board Size
Testing

3.4.1 Bending Test

34.2 Tensile Test

3.4.3 Impact Test

3.4.4  Water Absorption and Thickness Swelling Test

CHAPTER 4 RESULTS AND DISCUSSION

4.1 Properties of Wood Plastic Composites
4.2  Statistical Significance
42.1  Effect of Particle Size
4.2.2  Effect of Maleic anhydride-grafied PP (MAPP)
CHAPTER 5 CONCLUSION
CITED REFERENCES
APPENDICES

CURRICULUM VITAE

28
29
29
30
31
32
33
33
34
34
36
36

38
39
40
42

45

47
49
58



PROPERTIES OF WOOD PLASTIC COMPOSITES (WPC) FROM BATAI
SPP. (Paraserianthes falcataria)

By:

NOR HIDAYANI BINTI ABDULLAH

JANUARY 2012

ABSTRACT

The properties of wood plastic composites (WPC) from Batai spp. (Paraserianthes
falcataria) were ascertained. The effects of different particle sizes (250pm, 150pum
and 75um) and Maleic anhydride-grafied PP (MAPP) (3% and 0%) were
determined. The amount of filler loading that was use in making the wood plastic
composites (WPC) is 20%. The ASTM Standards was use to determine the
composite properties. For the effect of particle sizes on mechanical properties, the
higher value of flexural modulus of rupture (FMOR) and flexural modulus of
elasticity (FMOE) is shown by the particle size of 75um and the lowest by particle
size of 250um. For the value of tensile modulus of rupture (TMOR) and tensile
modulus of elasticity (TMOE), there was no significant difference among the particle
sizes of 250pum, 150um and 75pm. For the impact test, particle size of 75um was
much stronger than the particle of 150um and 250um of the particle sizes. The effect
of particle sizes on the physical properties especially on the water absorption (WA) is
significant. Bigger particles tend to absorb more water into the WPC as compared to
smaller particles. For thickness swelling (TS), there were no significant effects by
varying the particle sizes. There is no significant difference in FMOR for WPC with
MAPP or without MAPP. For the FMOE, WPC with MAPP showed better value
than WPC without MAPP and for TMOR, TMOE and impact there is no significant
difference. In the effect of MAPP on water absorption (WA) and thickness swelling
(TS) it was shown to be significant. For WPC with MAPP had lower absorption of
water thus giving lower TS as compared to WPC without MAPP.
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