
CONTENTS

1. INTRODUCTION...........................................................................................6
2. PHOTOCATALYTIC REDUCTION OF CARBON DIOXIDE............... 8
2.1. Photocatalytic reactions.......................................................................................................... 8

2.2. Photocatalytic reduction of C 02 over T i02 photocatalysts............................................... 11

2.3. Mechanisms and kinetic study of C 02 photocatalytic reduction...................................... 12
2.3.1 Materials and methods................................................................................................... 13
2.3.2 Kinetic modelling...........................................................................................................14
2.3.3 Results and discussion................................................................................................... 19
2.3.4 Conclusion......................................................................................................................24

3. FACTORS INFLUENCING C 0 2 PHOTOCATALYTIC REDUCTION 
OVER T I0 2 BASED PHOTOCATALYSTS..................................................25
3.1. Effects of temperature, pressure and volume of reacting phase........................................25

3.1.1 T i02 preparation and characterization.......................................................................... 27
3.1.2 Photocatalytic reactivity experiments........................................................................... 27
3.1.3 Results ofT i02 characterization................................................................................... 28
3.1.4 Effect of temperature..................................................................................................... 28
3.1.5 Effect of pressure........................................................................................................... 29
3.1.6 Effect of liquid phase volume........................................................................................30
3.1.7 Conclusion......................................................................................................................31

3.2. Effect of wavelength............................................................................................................ 32
3.2.1 Photocatalytic reactivity experiments over Ag/Ti02....................................................33
3.2.2 Results of C 02 photocatalytic reduction...................................................................... 33
3.2.3 Conclusion......................................................................................................................36

3.3. Effect of T i02particle size................................................................................................... 37
3.3.1 Ti02 preparation and characterization.......................................................................... 37
3.3.2 Photocatalytic reactivity experiments........................................................................... 38
3.3.3 Results of T i02 nanoparticles characterization............................................................38
3.3.4 Results of C 02 photocatalytic reduction...................................................................... 40
3.3.5 Conclusion......................................................................................................................45

3.4. Effect of silver doping on the T i02 photocatalyst..............................................................46
3.4.1 Ag/Ti02 preparation and characterization.................................................................... 46
3.4.2 Photocatalytic reactivity experiments........................................................................... 46
3.4.3 Results of Ag/Ti02 nanoparticles characterization..................................................... 47
3.4.4 Results of C 02 photocatalytic reduction......................................................................48
3.4.5 Conclusion......................................................................................................................53



3.5. Effect of cerium doping on the ТЮ2 photocatalyst............................................................55
3.5.1 Ce/TiCb preparation and characterization....................................................................56
3.5.2 Photocatalytic reactivity experiments........................................................................... 56
3.5.3 Results of Ce/TiOa nanoparticles characterization...................................................... 57
3.5.4 Results of CO2 photocatalytic reduction......................................................................68
3.5.5 Conclusion..................................................................................................................... 73

3.6. Effect of gold doping on the Ti02 and Ti0 2-Zr02 photocatalysts...................................75
3.6.1 Аи/ТЮг and Au/TiCh-ZrC^ preparation and characterization....................................77
3.6.2 Photocatalytic reactivity experiments...........................................................................78
3.6.3 Results of Аи/ТЮг and Au/TiCVZrCb characterization............................................. 78
3.6.4 Results of CO2 photocatalytic reduction...................................................................... 84
3.6.5 Conclusion..................................................................................................................... 90

3.7. Effect of kaolinite in composite kaolinite/TiCh photocatalyst..........................................91
3.7.1 Kaolinite/Ti02 preparation and characterization.................  91
3.7.2 Photocatalytic reactivity experiments...........................................................................92
3.7.3 Results of kaolinite/TiCh characterization....................................................................92
3.7.4 Results of CO2 photocatalytic reduction......................................................................94
3.7.5 Conclusion..................................................................................................................... 96

4. SUMMARY................................................................................................... 98
5. ABBREVIATION AND SYMBOLS.........................................................100
6. REFERENCES............................................................................................101


