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Developing efficient bifunctional electrocatalysts and gaining fundamental understanding of reaction mechanisms are crucial for practical water splitting. A bifunctional NiSe2 nanoparticle/carbon fiber paper (NSN/CFP) electrode was fabricated by the pyrolysis of Ni(NO3)2 on CFP, followed by a selenization step. The as-prepared electrocatalysts exhibit superior overall water splitting behavior in 1 M KOH with low overpotentials of 145 mV and 280 mV at current densities of 10 mA·cm-2 for hydrogen evolution reaction (HER) and oxygen evolution reaction (OER) respectively. The electrode shows outstanding durability under fixed potentials for 96 h with negligible current degradation. Detailed compositional and morphological studies reveal that the external surface forms an amorphous NiSe2/Ni(OH)2/NiOOH heterojunction during both HER and OER in alkaline medium. Meanwhile, a solar-powered full alkaline electrolyzer was constructed using two identical NSN/CFP electrodes as cathode and anode, demonstrating its huge potential in practical application. This work highlights a facile and low-cost route to produce efficient and stable electrocatalysts which can be directly used as electrode for large-scale water splitting.
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