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Photo-Electro-Biochemical Hydrogen Production from Water with Semiconductor
Photocatalyst and Whole-Cell Biocatalyst of Recombinant Escherichia coli (Faculty of Science,
Nara Women's University) Yuki Honda, OReina Hamakawa, Risa Yuki, Hiroshi Fujii

A new photoelectrochemical system was constructed for clean hydrogen production by solar
water splitting, combining an inorganic photocatalyst-based photoanode with a biocathode
system". The biocathode system consists of a carbon paper electrode (CP), an electron mediator
(MV?"), and the whole cell of recombinant Escherichia coli expressing [FeFe]-hydrogenase
genes (Hyd+). Carbon materials are not suitable for hydrogen-forming cathode due to their
high overpotential for proton reduction; however, the combination of the reduction of an
organic electron mediator on the CP electrode and the hydrogen formation with the reduced
mediator by the hydrogenase provides a hydrogen-forming cathodic reaction comparable to
that of the noble metal electrode. This study demonstrates that Hyd+ can be employed as a part
of the hydrogen-forming biocathode system and that the biocathode system wired with TiO»
photoanode can be a photoelectrochemical water splitting system without external voltage
assistance under natural pH.
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Fig. 1 Hydrogen production by a photo-electro-biochemical system combining TiO;

photoanode with biocathode.
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