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Abstract: Bismuth vanadate (BVO) can be used for photoelectrochemical (PEC) water splitting to hydrogen. However,

suffering from its high charge-recombination and slow surface catalytic reaction, the PEC performance is far below the
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expectation, and the modification of the co-catalysts only on the electrode cannot overcome this disadvantage. Here,

we report FeNiO, cocatalyst decorated on the BVO photoanode, which can restrict the onset potential and improve the

PEC performance. Moreover, a more effective dual modified-BVO photoanode is formed, with the loading of g-C;N,

before decoration of FeNiO, cocatalyst. The type-II p-n heterojunction composed by g-C;N, nanosheets and BVO, can

inhibit recombination of photogenerated charge, and promote the separation of charge effectively at the electrode.

Results show that the charge separation efficiency of the electrode reaches 88.2% after the insertion of g-C;N,4, which

is nearly 1.5 times that of BVO/FeNiO, (60.6%). Moreover, surface charge injection efficiency of the dual-modified
BVO/g-C;N,/FeNiO, electrode reaches 90.2%, while the current density reaches 4.63 mA-cm? at 1.23 V (vs. RHE).

This work provides a facile approach to develope high performance photoanodes for PEC water splitting.

Key words: g-C;N, nanosheets; BiVO,; PEC water splitting; FeNiO, co-catalyst; p-n heterojunction
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Fig. 2 (a) X-ray diffraction (XRD) patterns and (b) Fourier transform infrared (FT-IR) spectra of different electrodes
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Fig. 6 Photoelectrochemical performance of different photoanodes
(a) Linear sweep voltammetry (LSV) curves under illumination and (b) corresponding Butler curves; (c) LSV curves in the dark;
(d) Open circuit potential (OCP) curves; (e) I-f curves at 1.23 V (vs. RHE); (f) Transient decay time curves
Colorful figures are available on website
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Fig. S7 Theoretical photocurrent density (J,,) obtained with integrated solar spectrum for each electrode



