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Abstract

During the last decade, the dye sensitised solar cell (DSC) has attracted
much attention. The technology has a potential to act as a new generation
of photovoltaic device, it has also increased our knowledge within the field
of photoelectrochemistry. The materials used in the DSC have been used in
other technologies, such as electrochromic displays. This thesis examines
how such systems can be analysed to understand their properties from their
components. Both of the considered device technologies consist of a thin
mesoporous semiconductor film immersed in an electrolyte. The study starts
by investigating some of the fundamental properties of the mesoporous
semiconductor and its interface with the electrolyte. This gives rise to the
charge-voltage relationship for the devices, which is related to the chemical
capacitance and electronic energy levels for the materials. In particular,special
attention is given to the DSC and the properties of the charge carriers in
the semiconductor. For the DSC, several techniques have been developed
in order to understand the processes of transport and recombination for
the charge carriers in the semiconductor film, which are vitally important
for performance. In this thesis, particular focus is given to light modulation
techniques and electrical analysis with impedance spectroscopy. The
transportproperties show for both techniques a nonlinear behaviour, which
is explained with the trapping model. The DSC solar cell is analysed in order
to interpret the transport measurements for film thickness optimisation. DSC
cells with new semiconductor materials, such as ZnO, were analysed with
impedance measurements to provide new insights into the optimisation of the
performance of the photoelectrochemical solar cell technology.
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