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Abstract

Recently, silicon-based solar cells can achieve power conversion efficiencies
of up to 24% although this high efficiency is offset by the high cost. Dye-sensitized
solar cells (DSSCs) are a promising alternative to their silicon analogues.
Unfortunately, dye-sensitized solar cells constructed using reported one-dimensional
materials (e.¢. nanofibers, nanorods, and nanotubes) are still inferior in terms of
conversion efficiency to those of cells using conventional nanoparticles, because of
their restricted surface area. In this research, one-dimensional metal oxide nanowires
were fabricated by designed techniques; including ZnO nanorods from hydrothermal
method, and TiO, nanotubes from liquid phase deposition method. Optimization of
the fabrication conditions were carried out to fabricate nanowires with suitable
energy band gap, small crystal phase, high crystallinility, high electron conductivity,
and high surface area. The nanowires were characterized by scanning electron
microscopy (SEM), Brunauer-Emmett-Teller (BET) surface area technique, X-ray
diffraction (XRD), UV-vis spectroscopy, and PL spectroscopy. Obtained nanomaterials
were utilized as photoelectrodes of dye sensitized solar cells (DSSCs), other types of
solar cells, and photocatalysts. Improvement of surface area of metal oxide
nanowires by solution method was also studied. The attempt was focused to

develop efficient solar cells with acceptable power conversion efficiency.
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