Biohydrogen production with the sun:

Learning from natural systems to harvest "clean” energy
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We report on a model system which should combine the water-splitting photosynthesis system of plants
and the most efficient hydrogen producing enzyme, the hydrogenase, of bacteria. If successful, this
system produces hydrogen gas with electrons from water and energy from sunlight. In order to
characterize and optimize all components individually, we isolate them from their natural systems and
immobilize them on electrode surfaces. After stabilizing the involved enzymes by natural and artificial
compounds we can measure light-induced currents and voltage-induced hydrogen production. We
present the current status of this international project and its future potential for hydrogen production:
The know how gained by this model system can be used either for the construction of efficient,
completely artificial systems or for the engineering of natural, self-replicating systems. As both cases
represent a cyclic process, in which water is split by sunlight and regenerated by the reaction of
hydrogen and oxygen in a fuel cell, this is an environmentally most acceptable way of energy production
and consumption without pollution.
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