
PRODUCTION OF BIODIESEL FROM RUBBER SEED OIL
CATALYZED BY EGG SHELL

NADIA" BINTI ZAKARIYA

Final Year Project Report Submitted in
Partial Fulfilment of the Requirements for the

Degree of Bachelor of Science (Hons) Chemistry
in the Faculty of Applied Sciences

Universiti Teknologi MARA

JANUARY 2015



ACKNOWLEDGEMENTS

First and foremost, I would like to express my grateful to god because give me
strength and energy to complete my thesis and experiment. I want to wish my
gratitude to my supervisor, Sir Zainal Kifli Bin Abdul Razak because guide and
taught me in order to finish up my final year project. I would like to express my
gratitude to my final year project FSG 610 and FSG 660 coordinator, Madam
Zurhana Binti Md Husin and Dr. Aiza Binti Harun because give many inputs to me
for settle up my thesis hardbound was completely finish and the overall about final
year project.

Then, I'm would like to express my thanks to my co-supervisor, Miss Shahida
Hanum Binti Kamarullah cause give me many benefit inputs to do my experiment.
Not forget, I would like to wish my big thanks to my parents because giving me
many moral and material supports. However, I would like to wish my thanks to
laboratory assistant, Mr. Fauzie and Mr. Zahir cause giving me information about a
chemical and apparatus in laboratory. Last but not least, thanks to my friends and
seniors for sharing information and experience until complete my final year project.

Nadiah binti Zakariya

III



TABLE OF CONTENTS

Page

ACKNOLEDGEMENTS 111

TABLES OF CONTENTS lV- v

LIST OF TABLES VI

LIST OF FIGURES Vll

LIST OF ABBREAVIATIONS V111

ABSTRACT IX

ABSTRAK X

CHAPTER 1 INTRODUCTION

1.1 Background 1-3

1.2 Problem Statement 3

1.3 Significance of Study 4-5

1.4 Objective of Study 5

CHAPTER 2 LITERATURE REVIEW

2.1 Introduction 6

2.2 Biodiesel as an alternative to petrodiesel 6-7

2.3 Varieties of suitable feedstock and selection of feedstock 7-8

2.4 Classification of catalyst used and selection of catalyst 9-13

2.5 Method to produce biodiesel 14

2.6 Types of alcohol and selection of alcohol 14-15

2.7 Modification of egg shell and its application 15-16

IV



CHAPTER 3 METHODOLOGY

3.1 Materials

3.1.1 Raw materials 17

3.1.2 Chemicals 16

3.1.3 Apparatus 16

3.2 Experimental procedure 18-19

3.3 Acid value 20

3.4 Saponification value 21-22

3.5 GC-MS analysis of the reaction product 22-23

CHAPTER 4 RESULTS AND DISCUSSION

4.0 Introduction 24

4.1 Ratio methanol to oil 25

4.2 Amount/concentration of catalyst 26-29

4.3 Reaction temperature 29-30

4.4 Reaction time 30

4.5 Effect of acid value on the percentage yield of biodiesel 31-32

4.6 Saponification value 32-33

4.7 Effects of total FFA percentage and water content 33-35

4.8 GC-MS analysis of the biodiesel obtained 35-37

CHAPTER 5 CONCLUSION AND RECOMMENDTION

CITED REFERENCES

APPENDICES

CURRlCULUM VITAE

v

38

39-43

40-48

49-50



ABSTRACT

PRODUCTION OF BIODIESEL FROM RUBBER SEED OIL CATALYZED
BY EGGSHELL

In this study, the presence of FAMEs by biodiesel produced by base
transesterification from rubber seed oil (RSO) as non edible vegetable oil has been
studied. The influence of raw material composition on properties such as
saponification value and acid value were more dependent on characteristics of
production process especially on the pure oil. Biodiesel produced by used a new
solid base catalyst containing CaC03 and modified to CaO by thermal processing
method (calcination). Therefore, the catalyst was used in the transesterification of
RSO with methanol to produce biodiesel. The drawback of various factors was
investigated to optimize the reaction condition. The results showed that methyl ester
(ME) content only reached at 32.3% after reacting for 4 hours at 70°C, with
methanol/oil molar ratio of 3: 1, the amount of catalyst of 2.0 g and the stirring rate
600 rpm due to high evaporation methanol in transesterification process. From GC­
MS analysis result, showed there have three main spectrums that can be detected
while five are presents in the biodiesel oil.
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