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Abstract: Co-deposition of nickel and cobalt was carried out on austenitic stainless steel (AISI 304) 

substrates by imposing a square waveform current in the cathodic region. The innovative procedure 

applied in this work allows creating a stable, fully developed, and open porous three-dimensional (3D) 

dendritic structure, which can be used as electrode for redox supercapacitors. This study investigates in 

detail the influence of the applied current density on the morphology, mass, and chemical composition 

of the deposited Ni-Co films and the resulting 3D porous network dendritic structure. The morphology 

and the physicochemical composition were studied by scanning electron microscopy (SEM), energy 

dispersive X-ray spectroscopy (EDS) and X-ray diffraction (W). The electrochemical behavior of the 

materials was evaluated by cyclic voltammetry (CV). The results highlight the mechanism involved in the 

coelectrodeposition process and how the lower limit current density tailors the film composition and 

morphology, as well as its electrochemical activity. 
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