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Abstract

In this study, aluminum-doped zinc oxide (ZnixAlxO, x=0, 2%, 4%, 6%) nanowires were
fabricated by chemical liquid deposition method for dye-sensitized solar cells (DSSC). The crystal
structure, optical properties and properties of dye-sensitized solar cells of Al-doped ZnO nanowires
were studied. The results show that the ZnO nanowires with 4% Al-doped concentration have the
optimal (002) crystal phase and the diameter and length of the nanowires, and the 4% ZnO nanowires
also have the optimal solar parameters: open circuit voltage 0.683V , short circuit current 4.56mA,
fill factor 52.3 and conversion efficiency 1.62%. When aluminum ions replace zinc ions, the lattice
structure can be changed to reduce the defect density of zinc oxide, so that the diameter and length of
zinc oxide nanowires can be increased, and the adsorption capacity of dyes can be greatly improved.
The aluminum-doped zinc oxide nanowires can reduce the energy gap, reduce the probability of
electrons and holes recombination, and greatly improve the photoelectric conversion efficiency.
However, when doping too much aluminum ions at 6%, the lattice of ZnO is distorted, resulting in
an increase in the defect density in the ZnO lattice, resulting in saturation or even reduction of the
growth of nanowires. From this study, we can understand the influence of doping Al on the dye-
sensitized solar cells of zinc oxide nanowires. In the future, we hope to study other parameters to
improve the power generation efficiency of dye-sensitized solar cells.
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