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Fabrication and photoelectrochemical properties of
S :BiFeO,/Fe, O, composite materials
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Qingdao 266011, China)

Abstract: The S:BiFeO,/Fe, 0, composite was successfully prepared via a solvothermal method,and its phase and
morphology were characterized using X-ray Diffraction ( XRD) X-ray Photoelectron Spectroscopy ( XPS), Scanning
Electron Microscope (SEM)and Transmission Electron Microscope (TEM) and High-Resolution Transmission Electron
Microscope ( HRTEM ). The photoelectrochemical performance of the composite was evaluated through linear sweep
voltammetry (LSV) , electrochemical impedance spectroscopy ( EIS), and Mott-Schottky measurements ( M-S) on an
electrochemical workstation.The experimental results demonstrate that at 1. 23 V vs.RHE , the photocurrent density of the
S:BiFe0,/Fe,0, composite ( approximately 250 wA +e¢cm™) is about 8.3 times higher than that of pristine Fe,O,
(approximately 30 wA +ecm™).The S-doped BiFeO, acts as a hole injection layer, improving the surface hole injection
efficiency of the composite by 1.5 times over Fe, 0. Moreover, a built-in electric field forms between the S :BiFeO,
catalyst layer and the Fe, O, composite , which reduces the interfacial charge transfer resistance and effectively accelerates
the separation of photogenerated electron-hole pairs at the interface. This work provides a promising strategy for
developing high-efficiency photoelectrochemical electrodes and may be applicable to other semiconductor-based
photoelectrochemical water-splitting approaches.
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