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Synthesis and electrocatalytic oxygen evolution performance of
Ni;Mo, S, nanospheres

NIE Jin, WU Lan-lan™
(School of Chemical Engineering, Hebei University of Technology, Tianjin 300401, China)

Abstract: To address the intrinsic activity and durability issues of nickel-based sulfides in water electrolysis, this
study developed a molybdenum-doped nickel sulfide nanospherical composite (NisMo,S @ NF) through a heteroatom
doping strategy. Experimental results demonstrate that Mo doping effectively regulates the electronic structure of NiSx by
enhancing the oxidation state of nickel active sites and optimizing the adsorption energy of key oxygen intermediates,
thereby significantly improving the material’s intrinsic catalytic activity. Electrochemical tests reveal that the catalyst
exhibits an exceptionally low oxygen evolution reaction ( OER) overpotential of 160 mV at 10 mA/cm’.The assembled
anion exchange membrane water electrolyzer (AEMWE) achieves a current density of 500 mA/cm” at a working voltage
of 1.72 V and maintains stable operation for 200 hours. Combined experimental characterization and theoretical
calculations elucidate the critical role of Mo doping-induced electronic structure reconstruction in enhancing material
performance.
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