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Photocatalytic redox reactions

For investigating successfully, the mechanisms and techniques of light conversion into other energies, including energy
storage in high energetic chemical compounds; we have to learn from nature. Doing so, we realize that effective biological
systems like those in green leaves and in human eyes are in fact photoactive nano machines. That’s, why I say “Photo & Nano
is a successful couple in using solar radiation on this planet”. So we have to search for artificial nano systems able to do act as
photocatalysts. A model experiment called Photo-Blue-Bottle PBB simulating the natural cycle of photosynthesis and respiration
has been developed and will be presented in this talk. It is practicable in homogeneous as well as in heterogeneous systems.
There are following similarities between the reaction cycles in the PBB experiment and the natural cycles of photosynthesis
and respiration: i) The carbon cycle in natural photosynthesis and respiration is similar to the substrate (ethylviologene) cycle
in the PBB experiment, ii) the photocatalyst (proflavine or titanium dioxide) in the experiment works in principle similar like
chlorophylls and other pigments in green leaves, iii) the photocatalytic active species must absorb the available light, i.v.) all
reactions occur in aqueous solution, v) the oxidizing agent is oxygen from air in both cases, vi) the reduction needs light as
driving force and vii) in the PBB experiment as well as in the natural photosynthesis light is converted into chemical energy and
stored in the reduced substrate. The different versions of the PBB experiment suitable for investigating i) — vii) will be carried
out at this conference in the workshop “Conversion of Light into Chemical Energy”.
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