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Characterization
The crystal structures of the synthesized samples were inspected using an X-ray diffraction (XRD) system with Cu Kα irradiation. Structural morphology and lattice parameters were studied by scanning electron microscopy (SEM) and transmission electron microscopy (TEM). The surface chemical composition and chemical states were analyzed by X-ray photoelectron spectroscopy (XPS). Fluorescence spectroscopy excited at 400 nm was performed with an Agilent Technologies Model Cary 60 spectrophotometer to compare the separation efficiency of photoexcited carriers. Raman spectra were recorded on a Raman spectrometer. The light absorption capacity and range of the photocatalyst were analyzed by ultraviolet-visible-light diffuse reflectance spectroscopy (DRS) on UV-3600PLUS model. Electrochemical experiments were performed by an electrochemical station (Model CHI660E, CHI Instruments).
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