FORSCHUNG/TECHNOLOGIE

130

Photoelectrochemical
Investigation of
Solar Cell Materials**

Thomas Cotting, Elisabeth Miiller, Hans von Kinel*, and Ruedi Hauger

Giinther Leicht and Francis Lévy

This contribution deals with some principles and problems of photoelectrochemical solar
energy conversion and their influence on current semiconductor materials research. Can
hydrogen production by photoelectrolysis be expected to become of any importance in the
Sfuture? We outline the physical principles governing the behaviour of illuminated semicon-
ductor electrodes in aqueous electrolytes. As an example characterization of the p-type,
single crystal, ternary chalcopyrites CdSiAs, and ZnSnP, is presented.

1. Introduction

Increasing air pollution and its conse-
quences, and in the long run limited reser-
ves demand the investigation of substi-
tutes for the fossil fuels. Hydrogen as a
fuel has many attractive features such as
the possibility of either clean combustion
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in engines or the direct conversion to elec-
tricity in fuel cells. Today hydrogen gas
is used in large quantities in the chemical
industry and is produced by reaction of
natural gas (CH,) with water or by the
gasification of coal. Future large-scale hy-
drogen production might not depend on
fossil fuels as a raw material. But the
splitting of water into hydrogen and oxy-
gen by conventional electrolysis needs a
tremendous quantity of electrical energy
which has to be produced first. Since the
production of electricity by nuclear power
has become a highly politicized topic, for
the future great emphasis has to be put
on the investigation of renewable energies
like solar energy ™.

There are several methods in using so-
lar energy for water splitting. One of it is
the photoelectrolysis by semiconductor
electrodes. In this paper we would like to
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show some basic principles and problems,
and how they affect our semiconductor
materials research.

2. Principles and Problems

For simplicity let us look at an electro-
lyte containing only one potential-con-
trolling redox couple, e.g. Cr*®/Cr?*®. The
electrochemical potential is determined by
the standard potential of this redox cou-
ple, the ratio between the concentrations
of the reduced and the oxidized compo-














