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A series of ZnO(TiO2)/CdTe, CdSe, CdS single shell and CdSe/CdTe double shell nanocable arrays were prepared as the photoanodes for quantum dots sensitized solar cells (QDSSCs). The photoelectrochemical property and band offsets have been synthetically studied to enclose the influence of the band allignment on the carrier transport property. A saturated current as high as 14.3 mA/cm2 was yielded in ZnO/CdSe/CdTe nanocable arrays photoanode. The effect of ZnS(CdS) passivation layer on the photovoltaic property of ZnO/CdTe has also been analyzed. ZnS(CdS) is found to not only serve as potential barrier layer preventing electron injection from CdTe to electrolyte, but also provide effective tunneling channel for hole transfer to electrolyte. Such effect results in a saturated photocurrent density of 13.8 mA/cm2 (12.4 mA/cm2) for ZnO/CdTe/ZnS(CdS) nanocable phtoanode. Large area free-standing TiO2 nanotube (TNT) arrays were detached from the underlying Ti foil and transferred onto the fluorine-doped tin oxide (FTO) conductive glass substrates to serve as the photoanode of the dye-sensitized solar cells (DSSCs). The photoelectric performance of the DSSCs assembled by TNT/FTO films is strongly related to the tube length of titania and the surface treatment. After treated with TiCl4, the overall PCE of DSSC based on the 33-µm-thick TNT arrays increased up to 9.8 %.
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