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Abstract: The conversion of solar energy into chemical bonds as well as the utilization of energy stored in
chemical bonds requires an in-depth understanding of bioelectrocatalytic and electrocata-lytic reactions. In
addition to the design of novel catalysts for oxygen reduction and oxygen evolution as the limiting reactions
in electrolyzers and fuel cells, development of optimized high-surface area electrode materials,
immobilization of catalysts on the electrode surface as well as the development of analytical techniques is of
utmost importance. Moreover, for the design of biofuel cells or biobatteries based on biocatalysts entrapped
within specifically designed redox polymers, the adaptation of the redox potential of the polymer bound redox
species to the formal potential of the prosthetic group in the active site of the enzyme is of high importance.
The following aspects will be discussed:
1. Principles of mediated electron transfer using redox polymers and design of biofuel cells and
photobioelectrochemical energy harvesting devices
2. Design of photobioelectrochemical devises based on PS1 and PS2
3. Integration of hydrogenases into specifically designed redox polymers
4. Development of noble-metal free electrocatalysts for oxygen reduction and oxygen evolution
reactions
5. Determination of the onset potential of gas evolution processes
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