The invention is directed to the field of water cleavage photoelectrodes. The electrode is composed of p-type silicon, an ultrathin oxide (e.g. Al2O3) layer and micrometric nickel inclusions. When silicon is illuminated, photoelectrons are generated, the oxide layer extends the lifetime of the charge carriers and protects the substrate from corrosion, while the nickel microcatalyst increases the performance of the photoelectrochemical release of hydrogen. The nickel catalyst microinclusions are formed photoelectrochemically by depositing them on the Si/Al2O3 surface in an electrolyte containing nickel ions (Ni2+). The nickel microcatalyst accelerates the photoelectrochemical reduction of hydrogen from water and compensates for the decrease in silicon activity due to passivation with an oxide protective layer. Such a hybrid electrode simultaneously has both high passivity in an aggressive environment and high activity in terms of hydrogen release.
