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Preparation and photoelectrochemical properties of TiO,/Zn0O double

layer electron transport layer
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Abstract; Hydrothermal method is used to prepare single-layer TiO, nanorods and TiO,/ZnO double-layer electron
transport materials. Firstly, a layer of TiO, nanorod array film is hydrothermally grown on fluorine-doped tin oxide
conductive glass ( FTO ), then ZnO seed layer is spin-coated by spin coating method, and ZnO nanorods are
hydrothermally grown to obtain TiO,/ZnO nanorod array film.The structure,surface morphology, fluorescence properties,
light absorption intensity ,and photoelectrochemical properties of single-layer TiO, nanorods and TiO,/Zn0O nanorods are
studied and characterized by X-ray diffraction, scanning electron microscopy ,fluorophotometer, UV-Vis spectrophotometer
and electrochemical workstation.The results show that the density of ZnO nanorods increases with the prolonging of ZnO
hydrothermal growth time.Different growth time leads to different fluorescence intensity of ZnO nanorods.The fluorescence
intensity of Ti0,/Zn0 nanorods is slightly smaller than that of single-layer TiO, nanorods, but there is not an obvious
diffraction peak. TiO,/ZnO nanorod composite exhibits higher light absorption intensity than single-layer TiO,,
representing an improved optical property. However, the absorption region of TiO,/ZnO nanorod composite locates at
ultraviolet region.Ti0,/Zn0 nanorods can generate a 0. 002 mA of photocurrent under the irradiation of 100 mW/cm in
standard simulated sunlight (AM1. 5 G)?*.Single-layer TiO, nanorods can generate a 0. 006 mA of photocurrent under the
same irradiation.

Key words: TiO, nanorod array; TiO,/ZnO double-layer electron transport layer; hydrothermal method; ZnO
hydrothermal growth time; photoelectric performance
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