
Contents

Part I Fundamentals

1 Semiconductor Electrochemistry . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Laurence M. Peter

2 The Oxygen Evolution Reaction: Mechanistic Concepts

and Catalyst Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41

Richard L. Doyle and Michael E.G. Lyons

3 Hydrogen and CO2 Reduction Reactions: Mechanisms

and Catalysts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105

Pitchaimuthu Sudhagar, Nitish Roy, Raman Vedarajan,

Anitha Devadoss, Chiaki Terashima, Kazuya Nakata,

and Akira Fujishima

Part II Methods

4 Photoelectrochemical Cell Design, Efficiency, Definitions,

Standards, and Protocols . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163

Wilson A. Smith

5 Interface Engineering of Semiconductor Electrodes

for Photoelectrochemical Water Splitting: Application

of Surface Characterization with Photoelectron Spectroscopy . . . . 199

Wolfram Jaegermann, Bernhard Kaiser, Jürgen Ziegler,

and Joachim Klett

6 Analysis of Photoelectrochemical Systems by Impedance

Spectroscopy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 281

Juan Bisquert, Sixto Giménez, Luca Bertoluzzi,
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