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Abstract

In this work studies were carried out to produce biodiesel from crude Jatropha
Curcas oil has high free fatty acid content. Due to its high free fatty acid content,
the crude Jatropha Curcas oil was processed in two steps. During the first step the
free fatty acid content of Crude Jatropha Oil was reduced to less than 2% in one
hour at 60°C using methanol to oil molar ratio and 2%w/w of oil of H,SO, After
the reaction, the mixture was allowed to settle for two hours and the top layer of
methanol-water mixture was removed. The second step was alkali catalyzed
Transesterification using methanol to oil molar ratio of 1:5 and the catalyst to oil
ratio of 0.55% w/w to produce biodiesel from the product of the first step at
60°C.The maximum vyield of biodiesel was 93% v/v of Crude Jatropha Oil which
was more than the biodiesel vyield (53%) from the one step -catalytic

Transesterification.



List of Contents

Content Page No.
Acknowledgement I
Dedication ]
g=ald 11
Abstract \Y
Table of content \/
Chapter one introduction
1 Introduction 2
Chapter Two Literature Review

2.1 Biofuel 3
2.2 Biodiesel 5
2.2.1 Advantage of biodiesel 8
2.2.2 Disadvantage of biodiesel 8
2.3 Jatropha Curcas as feed stock 9
2.3.1 Botanical description 11
2.3.2 Ecology 14
2.3.3 Biophysical limits 15
2.3.4 Products 15
2.3.5 Use as jet fuel 17
2.3.6 Variation in the yield of Jatropha oil 17
2.3.7 Source of Jatropha oil 18
2.4 Method and device for Jatropha oil extraction 19
2.4.1 Mechanical extraction 20
2.4.2 Oil presses 20
2.4.30il expellers 21
2.4.4 Traditional methods 21
2.5.1 Biodiesel production 22
2.5.2 Biodiesel chemistry 23
3.Material and method
3.1 Material needed 26
3.3 Experimental procedure 26
3.3.1 oil extraction 26
3.3.2 single steps alkali Transesterification 26

3.3.3two step acid base catalyzed Transesterification

\Y




3.3.3.1Esterification (pretreatment)

3.3.3.2 Transesterification 27
3.3.4 Characterization 28
3.3.4.1 Ash content 28
3.3.4.2 Avid value 28
3.3.4.3 Saponification value 28
3.3.4.4 Density 29
3.3.4.5 Flash point 39
3.3.4.6 Cetane number 30
Chapter Four Results and Discussion
3.1Results 33
3.2Discussion 34
Chapter Four Conclusion and
recommendations
4.1Conclusion 36
4.2Recommendations 36
Reference 37
LIST OF TABLE
Content Page no
2.1Analysis of Jatropha Curcas seed 19
2.2Fatty acid composition 22
4.1Chemical and physical characteristic of Jatropha oil 33
4.2 physical properties of biodiesel 33
4.3Chemical composition of biodiesel 34

Vi




