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Abstract: The sustainable development of society will depend on the hydrogen economic which is based on the conversion of
solar energy. Photoelectrochemical water splitting has become one of the most promising solar-to-hydrogen conversion
techniques. After near five-decade research, this technique has been in a dilemma that mainly results from the lack of highly
efficient and stable photoelectrodes. In recent years, the stability of photoelectrodes under operation seems to be resolved by
the introduction of robust TiO protective layer, which means that ways to enhance the solar-to-hydrogen efficiency of photoelec-
trodes should be developed preferentially towards the realization of solar water splitting. Improvement of the charge transfer of
the photoelectrodes would lead to enhancement of the solar-to-hydrogen efficiency. Here, several main strategies for the opti-
mization of charge transfer have been summarized. It is by the fabrication of micro/nano structure to facilitate charge diffuse
and drift, the introduction of dopants to increase the conductivity, the optimization of synthesis procedures to minimize the
charge recombination defects, the construction of semiconductor junctions and the best choice of suitable substrates for the
majority charge transport or deposition of under layers that the photoelectrochemical performance of the given photoelectrode
would be boosted.
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Fig. 2

(a) Photocurrent-potential curves of BiVO,, Mo-doped BiVO, , and Mo-doped BiVO, with RhO, surface modification, (b) Mott-Schottky

plots of pure BiVO, and Mo-doped BiVO,(electrolyte: 0.5 M Na,SO,, AC amplitude: 10 mV, frequency: 1000 Hz) (15
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Fig. 3 Schematics of charge transport in the nanoparticle and the

porous single—crystal microparticle LaTiO, N films[ 28]
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Fig.4 (a) Schematic of the electrode structure, (b) overview of the energy band positions for the semiconductors of the multilayer

photocathode and redox levels of the involved chemical reactions, (¢) current-potential characteristics of the bare Cu, O electrode,

(d) current-potential characteristics of the as-deposited Cu, 0/ (Zn0/Al,05)/ TiO,/Pt electrode
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