CONTENTS

PAGE NO.

CHAPTER TITLE
NO.
1 INTRODUCTION 1 to 16
1.1 Energy Scenario 1
1.2 Enerqgy Resources 3
1.3 Electricity Generation 8
1.4 Septum Solar Cell 12
1.5 Purpose of Dissertation 13
REFERENCES 15
2 MODELLING OF SC-SEP CELL : THEORETICAL
BACKGROUND 17 to 62
2.1 Introduction 17
2.2 Photovoltale Effect 18
2.3 Types of Solar Cells 19
2.4‘ Electrical Characteristics
of Solar Cells 29
2.5 Semiconductor-Liguid Junction
Solar Cells 33
2.6 Semiconductor Septum Solar Cells 41
2.7 46

Modelling of SC-SEP Solar Cells

REFERENCTES

60



CHAPTER TITLE PAGE NO.
NO. :
3 ELECTRICITY GENERATION AND STORAGE WITH

SC-SEP SOLAR CFLLS | 63 to 133
3.1 Introduction 63
3.2 Experimental 65
3.2.1 Electrodeposition of Large Size
CdSe Films 65

3.2.2 Substrate Cleaning 72
3.2.3 Preparation of Solution 73
3.2.4 Time Period of Deposition Solution 73
3.2.5 Effect of Counter Electrode on

Deposition 73
3.2.6 Variation of Current Density With |

Time 74
3.2.7 Annealing Effect 74
3.2.8 Microstructure 74
3.2.9 X-ray Diffraction (XRD) 77
3.2.10 Construction of SC-SEP Solar Cells 80
3.2.11 Storage in the form of Electrical

Energy (working) 82
3.2.12 Criteria for Selection of Redox

Couples 86



CHAPTER' TITLE PAGE NO.
NO.
3.3 Properties of SC-SEP Solar Cells :
Resultgand Discussion 89
3.3.1 Variation of Igc and Vgg With Light
Intensity | 89
3.3.2 Dark and Photo Voltage and Current for
Different Number of Cells 89
3.3.3 Effect of Counter Electrode in PEC Cell 91
3.3.4 Cell Formed With 1 M FeCl3 Flectrolyte 92
3.3.5 Cell Formed With 0.5 M FeClj3 Electrolyte 101
3.3.6 Cell Formed With 0.1 M FeCl3 Electrolyte 101
3.3.7 Discharge Across Load Resistance 103
3.3.8 Corrosion of Semiconductor Septum Cell
Formed With FeClj Electrolyte 104
3.4 Modelling of SC~SEP Solar Cells : Results
and Discussion 114
3.4.1 Priliminaries 114
3.4.2 Series Combination of SC~SEP Cells 117
3.4.3 Parallel Combination of SC-SEP Cells 118
3.4.4 Series~Parallel Combination of
SC-SEP Cells 120
3.5 Conclusion 125

REFERENCES

129



CHAPTER . TITLE PAGE NO.
NO.
4 HYDROGEN PRODUCTION WITH LINE

SEMICONDUCTOR SEPTUM CELLS 134 to 153
4.1 Introduction 134
4.2 Energy Storage in the form of

Hydrogen (H2) 136
4.3 Experimental 139
4.3.1 Electrodeposition of CdSe Thin

Films for Cylindrical Geometry 139
4.3.2 Geometry of Line Semiconductor

Septum Solar Cell 141
4.4 Results and Discussion 141
4.4.1 Eleclrolytic Static Condition 143
4.4.2 Effect of Light Intensity on

Hydrogen Production 145
4.4.3 Electrolytic Dynamic Condition 147
4.4.4 Current Variation Studies 149
4.5 Conclusion 149

REFERENCES 152

154 to 162

5 SUMMARY AND CONCLUSIONS




