
Contents

List of Contributing Authors — IX

1 General

Ortwin Renn
1 Energy and Society: Toward a Socio-ecological Foundation for Research 

on Energy Transformations — 3

Carl Friedrich Gethmann, Georg Kamp
2 Energy Ethics —19

Ferdi Schuth
3 Energy Storage Strategies — 57

Robert Schlbgl
4 Chemical Energy Storage and Conversion: A Perspective — 75

2 Electrochemical

Karl Doblhofer
5 Electrochemical Concepts: A Practical Guide —125

Jan Rossmeisl
6 Water-Splitting Conceptual Approach —141

Peter Strasser
7 Fuel Cells —157

Nicholas Cox, James A. Birrell, Wolfgang Lubitz
8 Molecular Concepts ofWater Splitting and Hydrogen Production: 

Nature’s Approach —183

Dominik Samuelis, Joachim Maier
9 Batteries: Concepts and Systems — 243

http://d-nb.info/1239500653


3 Thermochemical

Sebastian Arndt, Reinhard Schomacker
10 Chemical Kinetics: A Practical Guide — 271

Annette Trunschke
11 Synthesis of Solid Catalysts----- 301

Dmitry E. Doronkin, Jan-Dierk Grunwaldt
12 In Situ and Operando Analysis of Heterogeneous Catalysts in Chemical 

Energy Conversion — 369

N. Nilius, M. Sterrer, S. Shaikhutdinov, D. Menzel, M.J. Prieto, Th. Schmidt, 
H.-J. Freund
13 Model Systems in Catalysis for Energy Economy — 393

Cornelius M. Berger, Martin Muhler, Jan Van De Loosdrecht,
(Hans) J.W. Niemantsverdriet, Edward Kunkes, Klaus Friedel Ortega, Malte Behrens
14 C02 Utilization: Methane, Methanol, and Synthetic Fuels — 437

Gabriele Centi, Siglinda Perathoner
15 Photoelectrocatalytic CO2 Activation Toward Artificial Leaves: Outlooks 

and Needs of a System Approach — 499

Serena DeBeer, Maurice van Gastel, Eckhard Bill, ShengfaYe, Taras Petrenko, 
Dimitrios A. Pantazis, Frank Neese
16 Challenges in Molecular Energy Research — 537

4 Biobased

Regina Palkovits, William R.H. Wright
17 Biofuels Derived from Renewable Feedstocks — 567

Armin Brandner, Peter Claus, Marcus Rose
18 Biomass Conversion to Chemicals — 595

Nikolai DeMartini, Atte Aho, Mikko Hupa, Dmitry Yu. Murzin
19 Thermal Conversion of Biomass — 621



Contents — VII

Markus Antonietti
20 Biomass to Mineralized Carbon: Energy Generation and/or Carbon 

Sequestration — 641

Roh Pin Lee, Bernd Meyer
21 Innovative Use of Carbon — 651

Index----- 687


