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Abstract

ZnO has a wide direct band gap of 3.37Ev, large exciton binding energy of 60meV, and large electron mobility about 115-155cm2V-1S-1, making it the material-of-choice for solar cells
applications. We have fabricated ZnO aggregates via a hydrolysis route using zinc acetate dehydrate and diethylene glycol (DEG) as the precursors under carefully controlled
conditions. And the ZnO/TiO2 core/shell structure was formed through deposition of a TiO2 coating layer on the ZnO nanoparticles through atomic layer deposition (ALD) system. The
phases and crystalline structures of the core and shell can be confirmed by the high resolution transmission electron microscopy (HRTEM). The effects of the TiO2 shell’s characteristics
on the current-voltage behaviors of the core/shell-based dye-sensitized solar cells were investigated. Here, electrochemical impedance spectroscopy (EIS) was applied to investigate
the electronic process in the cells, using an appropriate equivalent circuit, the electron transport resistance and recombination resistance in the ZnO and ZnO/TiO2 core/shell have been
derived. As the rate of transfer of electrons was enhance in the ZnO/TiO2 core/shell structure and was affected significantly by the crystallization, and morphology of the TiO2 shells,
the photovoltaic efficiency was accordingly varied. In addition, the energy conversion efficiency can be further improved by controlling the annealing condition.
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