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Abstract Ni-Fe-Mo-Cu quaternary alloy catalysts for hydrogen evolution reaction (HER) , which was grown in-
situ on nickel foam (NF) substrate by potentiostatic method and chronopotentiometry, respectively, followed by
electrochemical dealloying. Six formulas for optimization of electrolyte composition were designed. The in-situ and
independent potentiostatic dissolution of Cu in Ni-Fe-Mo-Cu quaternary alloy were respectively achieved during the
dealloying process.Results showed that the optimal electrolyte composition was formula 4 . NiFeMoCu/NF with cluster
structure piled by nanoparticles, prepared by chronopotentiometry followed by the independent selective dissolution of
Cu from the deposits. The as-obtained cathode required an overpotential of merely 65 mV to driver a current density of

10mA+cm * for HER in 1mol/L KOH. The excellent electrocatalytic activity can be ascribed to the intermetallic

synergistic effect between the four metals.
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