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Abstract:

Dye-sensitized solar cells (DSCs) continue to receive attention despite their instability
and relatively low efficiency. However, new concepts being emerged could lead to major
breakthroughs. In this regard, primary attention was given to find ways of improving the
photovoltaic performance of dye-sensitized photoeletrochemical cells (DSCs) and
dye-sensitized solid-state cells (DSSCs), and to examine different innovative versions of
DSCs together with their mechanisms of operation. Technical problems associated with the
liquid electrolyte of the DSC, based on interconnected nanoparticle matrix of TiO; could be
resolved if a p-type semiconducting material, such as Cul and CuSCN, is used as the
hole-collector. This methodology was continued to develop the DSSCs to yield the highest
recorded efficiency and to improve their long-term stability. The DSSCs usually give lower
efficiencies than DSCs. When Cul is deposited from an acetonitrile solution, crystallites
formed are larger than the pore size of the TiO, film, and thus, filling of the pores is
difficult. A solution to this problem would be the incorporation of a crystal growth inhibitor
to Cul. Much information and insight into the mechanism of operation and strategies for
improving the photovoltaic performance of DSCs could be gained by investigating other
composite semiconductor particulate systems. An important observation made was that the
photovoltaic performance of SnO, is dramatically enhanced when thin layers of certain
insulators are coated on the SnO, crystallite surface. In our past research work, we were
engaged in conversion of raw graphitic minerals into value-added products to be used as
counter electrodes in dye-sensitized solar cells. In another related work, the utility coconut
shells to produce highly porous and highly conducting activated charcoal for counter
electrodes of solar cells were established. The cost factor associated with the construction
of counter electrodes in DSCs and DSSCs can be addressed by developing coconut -
charcoal based counter-electrodes of performance almost equivalent to that of platinum.




