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ABSTRACT

The scope of this research is to synthesize and characterize a TiO2 thin film to be used in
solar cell application. The Al-doped TiO2 thin film was synthesized via the sol-gel
method. The sample produced was characterized using X-ray diffraction (XRD) and
Fourier transform infrared spectroscopy (FT-IR). These XRD characterization was
conducted to determine the aluminum bond on the surface of the Al-doped TiO2 while
the FT-IR characterization was used to determine the functional group present. FT-IR
spectra of Al-doped TiO2, titania precursor and alumina source is illustrated in Fig. 1.
The 3000 cm-1 band was attributed to the hydroxyl group from water and ethanol
occluded in the titania pore. The OH bending band of water in gel was observed at 1600
cm-1 while the O-Ti-O band was observed at 1400 cm-1. The presence of additional
peaks indicated the dispersion of doping ions was not efficient. By comparison with the
alumina dopant, the bands at 1300 cm-1 was attributed to Al-O bonds. The results
obtained from the XRD analysis were inconclusive due to the sample exhibiting a wet
nature when prepared for the XRD analysis. The XRD analysis should indicate a peak
around 25° for the formation of the anatase phase of Al-doped TiO2 thin film.



ACKNOWLEDGEMENT

I would like to take this opportunity to express my profound gratitude, deepest
regards and appreciation to all those who gave me the support that made it possible for
me to complete this research. Deepest, sincere thanks to Universiti Teknologi MARA
(UiTM) for giving me the chance to learn for four years and conduct this research.
Special thanks to my supervisor Dr. Fazlena Hamzah, the lecturers of my course and
technicians of my faculty for their exemplary guidance, monitoring and constant
encouragement throughout the completion of the project. The blessing, help and guidance

given by them will help carry me a long way into the future.

I would like to also take this opportunity to express a deep sense of gratitude to
fellow friends and seniors for their support, valuable information and guidance which
helped me in completing this research through various stages and who have helped me
greatly throughout my learning process. Special thanks to Siti Nuramirah Nor’Azlan for

her patience, time and support towards the completion of this research.

Last but not least, I would like to express thanks to my family for their constant

encouragement without which this research would not be possible, thank you very much.

Vi



TABLE OF CONTENTS

Page
AUTHOR’S DECLARATION i
ABSTRACT i
ACKNOWLEDGEMENT iii
TABLE OF CONTENTS iv
LIST OF TABLES vi
LIST OF FIGURES vii
LIST OF SYMBOLS viil
LIST OF ABBREVIATIONS ix
CHAPTER ONE: INTRODUCTION
1.1 Research Background 1
1.2 Problem Statement 4
1.3 Objectives 5
1.4 Scope of Research 6
1.5  Organization of Thesis 7
CHAPTER TWO: LITERATURE REVIEW
2.1 Introduction to Energy 8
22 Thin Film 10

2.2.1 Comparison Between Thin Film Solar Cells and Silicon Wafer 12

Solar
Cells
23 Titanium Dioxide (Ti0) 16
23.1 Titanium Dioxide as A Semiconductor Material 17
2.3.2 Metal Doping Effects on TiO; Thin Film 18

2.4 Sol-Gel Method 20

vii



CHAPTER 1

INTRODUCTION

1.1 RESEARCH BACKGROUND

The energy crisis is the concern that the limited natural resources used to power
industrial society are diminishing. While they do occur naturally, it takes hundreds of
thousands of years to replenish them and as such, governments and concern individuals
are working to make use of renewable resources to decrease the irresponsible use of
natural supplies (Kukreja, n.d.-c). The energy crisis currently devastating the planet can
be the result of a multitude of reasons, these include overconsumption whereby a strain is
put on non-renewable resources such as fossil fuel used as oil, gas and coal which also
puts a strain on the environment, overpopulation in which the steady increase in the
world’s population causes an increase in products none of which can be made or
transported without a significant drain on current energy resources, poor infrastructure
where many energy producing companies keep on using obsolete machinery which
restricts the production of energy, delay in commissioning new power plants which
causes currently available plants to undergo huge stress to meet the daily demand for
power, wastage of energy in most parts of the world, poor distribution systems which
causes frequent tripping and breakdowns, major accidents and natural calamities which
interrupt the distribution of energy and to the energy supply itself and of course
unexplored renewable energy options due to the current population being more
comfortable with something that has been used for a long time such as fossil fuels instead
of looking at different options of energy resources such as solar power or wind power

(Kukreja, n.d.-a).



