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ABSTRACT 

Tin Oxide (SnCh) is an n type semiconductor with direct band gap of 3.6eV. It is highly 
conducting, transparent and sensitive to gases. The energy band gap is one of the 
important parameter of SnCh. This work was to characterize the optical properties of 
SnCh with different annealing temperature. The thin films of SnCh doped with AI2O3 
was deposited by electrospinning method on the glass substrates. The thin films were 
annealed at 100°C, 200°C, 300°C, 400°C, 500°C then the optical and physical were 
investigated. Structural and morphological analysis were carried out by X-Ray 
Diffraction (XRD) measurement and Microscope. The optical characteristics were 
analyzed by UV-Vis Spectrophotometer. As annealing temperature increases, optical 
transmission increase too, this due to the increase in film homogeneity and degree of 
crystallinity of the film. The increase the temperature lead to decrease in absorption 
values. 

iii 



ACKNOWLEDGEMENT 

Primarily, I am thankful to God for the excellent health and well-being needed to finish 
this project. I would like to thank Him for giving me enough time and strength to finish 
my project. 

Moreover, I would like to thank my supervisor Dr. Puteri Sarah Binti Mohamad Saad, 
whose has been the ones that helped me to complete this project. I would also like to 
thank all the technicians, Encik Azwan, Encik Asrul and Encik Suhaimi, who taught 
and monitored me while using the laboratory equipment. I would like to thank UiTM 
for providing me laboratory and equipment to help me finish this final year project. 

Furthermore, I would like to express my gratitude to my beloved parents for 
encouraging, praying, supporting and motivations me when completing this project. I 
could not have done it without them and I also would like to thank all my family 
members for their morally support. 

Last but not least, my project would not be done without the help and support from my 
friends during completing my final year project. Their contributions are sincerely 
appreciated. Thank you. 

iv 



TABLE OF CONTENTS 

Page 

AUTHOR'S DECLARATION ii 

ABSTRACT iii 

ACKNOWLEDGEMENT iv 

TABLE OF CONTENTS v 

LIST OF TABLES vii 

LIST OF FIGURES viii 

LIST OF SYMBOLS x 

LIST OF ABBREVIATIONS xi 

CHAPTER ONE INTRODUCTION 1 

1.1 Research Background 1 

1.2 Motivation 3 

1.3 Problem Statement 3 

1.4 Objectives 4 

1.5 Significance of Study 4 

1.6 Final Year Project Report Organization 5 

CHAPTER TWO LITERATURE REVIEW 6 

2.1 Introduction 6 

2.2 Sn02 8 

2.2.1 Preparation of Sn02 9 

2.3 Characterization 12 

2.3.1 Crystallinity 12 

2.3.2 Optical Properties 13 

2.3.3 Surface Morphology 14 

CHAPTER THREE RESEARCH METHODOLOGY 16 

3.1 Preparation of Sn02 doped 10% AI2O3 16 

3.1.1 The Solvent for Solution A and Solution B 16 



CHAPTER ONE 

INTRODUCTION 

1.1 Research Background 

Semiconductors are one of the most interesting and most useful solids. They 

have been investigated many times because of their flexibility, electricity and optical 

features. SnCh is one of these semiconductors. Furthermore, SnCh has a large band gap 

of 3.6-4.OeV [1][2][3]. This wide band gap is suitable for solar cells or gas sensor 

[4][5] [6]. It has unique electronic and optical properties [7][8]. Oxide semiconductors 

such as SnCh is representative the most used «-type semiconductor in gas sensing device 

materials for detecting trace concentrations [9]. One of the most important parameters 

of the semiconductors is their energy band gap. This parameter affects many of 

electrical and optical properties of semiconductors. The energy band gap will be 

changed according to changes in temperature, pressure and size of the particles. 

Therefor this parameter can show new properties of the semiconductor [10]. 

The thin film can be prepared by different deposition technique such as sol-gel-

dip coatings, spray pyrolysis, pulse deposition and sputtering [11]. Electrospinning is 

the one of the deposition technique that usually used to fabricated the nanofiber [12]. 

Electrospinning has advantages that provide a simple and versatile method for 

producing nano fiber from a wide range of materials including polymers, composites 

and ceramics [13]. This method is cheap and it does not need any complicated 

instruments and homogeneous particles can be produced in this method. 

Electrospinning is a manufacturing technique involving electrostatic driven 

process used to create electrospun fibers. Electrospinning is a very simple technique for 

the production of fibers ranging from sub-micron to nanometer [14] [15]. In 

electrospinning, solid fiber is generated by continuous stretching of the electrified jet 

due to electrostatic repulsions between surface charges and solvent evaporation [13]. A 

solution that is formed at the end of a metal tip is highly electrified under the effect of 

a strong electrical field. To induce the formation of a liquid jet, this technique required 

high voltage. 
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