CONTENTS

Contributors ix

Foreword xi

1. An lllustrative History of Artificial Photosynthesis 1
D. Gust
1. Introduction 2
2. Early Musings and Promising Findings ' 4
3. The Beginnings of Modern Artificial Photosynthesis: Donor-Acceptor Dyads 5
4. More Complex Artificial Reaction Centres 11
5. Metal Complex-Based Artificial Reaction Centres 18
6. Artificial Antennas 20
7. Photoprotection 25
8. Harvesting the Energy of Charge Separation - Solar Fuel Production ' 30
9. Conclusions 36
References 37

2. ‘Direct Conversion": Artificial Photosynthesis With Cyanobacteria 43
Q. Chen, D. Montesarchio and KJ. Hellingwerf

" 1. Introduction 44
2. Oxygenic Photosynthesis 46
3. ‘Direct Conversion’ 48
4. Optimization of ‘Direct Conversion’ through Natural Photosynthesis 53
5. The Use of Large, Closed, Qutdoor Photobioreactors 55
6. Outlook 57
Acknowledgements 59
References 59

3. Bioinspired Photocatalysis 63
A Aukauloo and W. Leibl
1. Introduction 64
2. Strategies 67
3. Chromophores 70
4 Molecular Catalysts for Oxidation 73




vi Contents

5. Molecular Catalysts for Reduction 82
6. Driving Catalysts by Light 85
7. Challenges and Bottlenecks 87
8. Concluding Remarks 91
References 92
4. Artificial Photosynthesis — An Inorganic Approach 99
S. Fiechter
1. Introduction 100
2. Artificial Photosynthesis : 104
3. Photeelectrodes and Device Structures . 106
4. Application of Energy-Converting Devices for CO; Reduction 13
5. Present Research Topics 18
6. Technical and Scientific Challenges 120
7. Summary 124
References 125
5. Artificial Photosynthesis: Theoretical Background 129
D. Abramavicius and L. Valkunas
1. Introduction 130
2. Generic Hamiltonian of the Coupled System 131
3. Master Equations for the Density Matrix 136
4. Stochastic Wavefunction Approaches 146
5. Electron Transfer in a Mesoscopic Molecular Netwark 155
6. Example: Excitation Dynamics in a Heterodimer 157
Acknowledgement 163
References 163

| 6. Resolving Energy and Electron Transfer Processes in Dyads
With the Help of Global and Target Analysis 169

I.H.M. van Stokkum, J. Ravensbergen, J.J. Snellenburg, R. van Grondelle,

S. Pillai, T.A. Moore, D. Gust, A.L. Moore and J.T.M. Kennis

1. Introduction 170
2. Methodology 174
3. Applications to Synthetic Systems 177
4. Conclusion 190
Acknowledgements 190
References 190




Contents vii

7. European and International Initiatives in the Field of Artificial
Photosynthesis 193

V. Artero, F. Chandezon, D.T. Co and B. Dietzek

1. Introduction 194
2. Artificial Photosynthesis: Academic and Industrial Context 196
3. European and International Initiatives 204
4, Conclusion and Perspectives 219
Acknowledgement 219
References 220
Subject Index : . 223

Author Index 235




