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CoSe,@NF bifunctional electrocatalyst for efficient overall
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Abstract: It is of great challenge in development of highly effective, stable and low-cost non-noble-metal
electrocatalysts for water splitting, especially those that can efficiently catalyze both hydrogen evolution
reaction (HER) at cathode and oxygen evolution reaction (OER) at anode in the same electrolyte. In the
current research, CoSe, @NF was synthesized in-situ on nickel foam (NF) with cobalt nitrate hexahydrate,
urea, ammonium fluoride and selenium powder via hydrothermal and solid state process. The phase and
morphology of CoSe,@NF were then characterized by XRD, XPS, SEM and TEM, followed by analyses of
its OER and HER properties in alkaline solution. The results showed that the specific surface area and
effective active site number of the catalyst obtained were greatly increased by the bead-like structure with
rough surface. Moreover, CoSe,/NF exhibited high and stable catalytic activity in both the HER and OER in
alkaline solution. The water cell equipped with CoSe,@NF as both cathode and anode could generate a
current of 10 mA/cm” at a 1.60 V voltage

Key words: electrocatalysis; bifunctional catalysts; oxygen evolution reaction (OER); hydrogen evolution
reaction (HER); overall water splitting; functional materials
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