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Investigation of Hydrogen Production with
an Electrochemical Photocell

Noriaki Kurita, Junji Nanjo, Shigeru Nomura
and Shin-ichi Hara

Abstract

Recently, hydrogen production with semiconductor/aqueous electrolyte solution/Pt system illuminated
has been studied from every of view.!!~%
This system has “photosensitized electrolytic oxidation” known as Honda-Fujishima’s effect. The electric
field is formed within the space charge layer in the semiconductor electrode immersed in the solution. By
lluminating on the semiconductor surface with the light of energy larger than that of the band-gap, hole-
electron pair is generated in the space charge layer and separated by the electric field. For the n-type
semiconductor, the holes decompose water in oxygen and hydronium ions on the semiconductor-solution
interface, while the electrons are transfered to Pt electrode through the external circuit and reduce the
hydronium ions to hydrogen on the surface of Pt electrode. Therefore the band-gap, the electron affinity, and
the band-bending of the semiconductor are important factors for the efficiency.
The semiconductor is required to be electrochemically stable for its catalytic reaction. T. Onishi et al.®re-
ported that the quantum efficiency of n-TiO, (Eg=3.0eV) was very small, 107* order. While J. G. Mavroides
et al.®® reported that the quantum efficiency is improved by using SrTi0O; (Eg=3.2eV) in spite of larger
band-gap than that of n-TiO,, because of larger band-bending and smaller electron affinity. In this paper,
using n-Ti0O, for anodic electrode, we report the result on the improvement of efficiency for hydrogen pro-
duction by changing pH of solution and on using p-Si instead of Pt for cathodic electrode.
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