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ABSTRACT 

 

The study of dry leaves as a liquid fuels application gives the potential to solve the 

depletion and environmental issue of the oil resources. The abundancy of dry leaves 

nationwide make it one of the efficient, reliable and sustainable potential sources of 

energy. Several basic analysis such as heating value, proximate and ultimate analysis 

are used to analyze the dry leaves properties as a fuel. The results indicate that dry leaves 

have the heating value of 19.17 MJ/kg while the proximate analysis of dry leaves show 

that it contains 9.33% moisture, 62.67% volatile matter, 3.67% ash and 24.33% fixed 

carbon. Elemental analysis conducted on dry leaves gives the values of 75.94% C, 

9.81% H, 0.22% N and 14.02% O. Dry leaves have relatively low H:C and O:C ratio, 

which are 1.55 and 0.16 respectively. Lower ratio indicates that it contain higher energy 

density and greater amount of heating value. Results obtained were compared to 

previous literature studies and the samples had a consistent value with the previous 

reports. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



v 
 

 

ACKNOWLEDGEMENT 

 

Praise to Allah, I managed to complete this thesis within time. It is an honor for me to 

acknowledge all those who contributed significantly towards the completion of this 

research project.  

A deep gratitude firstly goes to my supervisor, Dr. Nor Hazelah Binti Kasmuri for her 

sincere guidance and encouragement throughout my research. Without her persistent 

help, I would not be able to get the sufficient information and knowledge related to this 

research study. 

Next, I would like to extend my appreciation to my parents for their constant moral 

support and motivation to accomplish this study.  

Not forgotten, a special thanks to my friends for their opinion and advice for assisting 

me finishing this thesis. 

Lastly, thanks to all the concerned persons who co-operated with me, directly or 

indirectly in this regard.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



vi 
 

 

TABLE OF CONTENT 

 

 Page 

AUTHOR’S DECLARATION i 

SUPERVISOR’S CERTIFICATION ii 

COORDINATOR’S CERTIFICATION iii 

ABSTRACT iv 

ACKNOWLEDGEMENT v 

TABLE OF CONTENT vi 

LIST OF TABLES viii 

LIST OF FIGURES ix 

CHAPTER ONE: INTRODUCTION 1 

1.1 Research Background 1 

1.2 Problem Statement 1 

1.3 Objectives 2 

1.4 Scope of Research 2 

1.5 Thesis Outline 3 

CHAPTER TWO: LITERATURE REVIEW 4 

2.1 Introduction 4 

2.2 Biomass as an Alternative Energy Sources 6 

2.3 Characterization of biomass 8 

2.3.1 Calorific Value 8 

2.3.2 Proximate Analysis 9 

2.3.2 Ultimate Analysis 10 

2.3.3 Analysis of Dry Leaves 11 

2.4 Biomass as a Biofuel 11 

2.5 Classification of biofuel 11 

2.6 Advantages of biofuel 12 

CHAPTER THREE: METHODOLOGY 14 

3.1 Introduction 14 

3.2 Research Methodology 14 

3.3 Equipment 15 

3.4 Experimental Procedure 17 



1 
 

CHAPTER ONE 

INTRODUCTION 

 

 

1.1 Research Background 

 

Environmental concerns and awareness of reducing CO2 emissions from  the usage 

of fossil fuels have been motivating using biomass as heat and electricity generation (Sheng 

et al., 2005). Dry leaves as a feedstock for biofuels are likely to be part of a sustainable 

future. It can be the ideal, efficient and cost-saving renewable feedstock for the production 

of ethanol or other secondary source of fuel. 

The effectiveness and quality of dry leaves as a fuel can be measured by its heating 

value. The heating value defines the energy content of biomass fuel by measuring the 

amount of heat released during a specified amount of fuel combustion. It is affected by the 

amount of combustible organic components present in the biomass. 

There are several formula or empirical correlations proposed to estimate the heating 

value of biomass from proximate and ultimate analysis. Both of the analysis are useful in 

understanding the properties of biomass materials to produce good quality of fuel. 

 The heating value may be expressed in terms of the higher heating value (HHV). 

The higher heating value or gross heat of combustion refers to the heat released in a 

combustion reaction including the latent heat of the water vapor products, considering the 

fact that the original and process-generated water was in the condensed liquid state (Garcia 

et al., 2014).  

 

1.2 Problem Statement 

 

Technology enhancements and population growth have contribute to the persistent 

increase in energy consumption. Fossil fuels such as oil, natural gas and coal are the 

primary sources of energy. Their limited source and fluctuating prices has led to intensive 

search for an alternative to replace petroleum derivatives as a fuel resource. 

 




