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Ion beam technology is a powerful method to fabrication and modify the properties of materials. In this talk, we report that ion beam technology can be a novel way for modification of photo/electrochemical electrodes for water splitting and improve their performance. 
We demonstrate that the performance of TiO2/Fe2O3 nanorod, g-C3N4/NiFe-LDH nanosheet electrodes for photoelectrochemical water oxidation can be effectively enhanced through doping of O/N vacancies produced by ion irradiation. The ion irradiation is a simple method to introduce vacancies both on the surface and in the interior of materials for making deficient materials. Positron annihilation spectroscopy was used to study the type of the formed vacancies. The modified photo/electrochemical electrodes exhibit obvious increase in the performance of photoelectrochemical water splitting under light irradiation. The photoconversion efficiency  of the TiO2-x photoanode is 0.5-fold higher than that of the pristine TiO2 photoanode. Defect-engineered g-C3N4 shows highly improved performance under optimized conditions, the defective g-C3N4 exhibits a significantly higher (2.7-fold) hydrogen evolution rate than that of the pristine g-C3N4 nanosheets under visible light (λ>420 nm) illumination. A nanosheet structured NiO/NiFe2O4 heterostructure with rich oxygen vacancies converted from NiFe-LDH by Ar+ ions irradiation shows significant enhancement in both OER and hydrogen evolution reaction performance with an large decrease of overpotential from 395 mV at 10 mA cm-2 of the as-prepared NiFe LDH/Ti to 279 mV of the irradiated sample.
Combining experimental with theoretical study, this study demonstrates that ion irradiation technique combing with thermal annealing could be an effective way to enhance the performance of photoanode for water splitting. 
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