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Abstract Nickel–copper metallic foams were electrode-

posited from an acidic electrolyte, using hydrogen bubble

evolution as a dynamic template. Their morphology and

chemical composition was studied by scanning electron

microscopy and related to the deposition parameters

(applied current density and deposition time). For high

currents densities (above 1 A cm-2) the nickel–copper

deposits have a three-dimensional foam-like morphology

with randomly distributed nearly-circular pores whose

walls present an open dendritic structure. The nickel–

copper foams are crystalline and composed of pure nickel

and a copper-rich phase containing nickel in solid solution.

The electrochemical behaviour of the material was studied

by cyclic voltammetry and chronopotentiometry (charge–

discharge curves) aiming at its application as a positive

electrode for supercapacitors. Cyclic voltammograms

showed that the Ni–Cu foams have a pseudocapacitive

behaviour. The specific capacitance was calculated from

charge–discharge data and the best value (105 F g-1 at

1 mA cm-2) was obtained for nickel–copper foams

deposited at 1.8 A cm-2 for 180 s. Cycling stability of

these foams was also assessed and they present a 90 %

capacitance retention after 10,000 cycles at 10 mA cm-2.
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1 Introduction

Nanoporous architectures have become highly interesting

morphologies sought for applications where high specific

area is an important requirement such as catalysis and

energy storage devices [1, 2]. In the latter field, electro-

chemical supercapacitors have attracted great attention due

to their ability to stand a very large number of charge and

discharge cycles, increased power density and increased

lifetime. However, and comparatively to batteries, these

devices still lack energy density. In order to overcome this

drawback it is necessary to develop new electrode mate-

rials with optimal properties. Pseudocapacitive materials,

such as transition metal oxides/hydroxides, have been

explored for this application due to their high theoretical

capacitances (several times larger than those of carbona-

ceous materials) and multiple oxidation states [1]. Despite

numerous research efforts, these materials often present

insufficient capacitance and poor cycling stability mostly

due to the incomplete reversibility of some electrochemical

reactions and the development of a resistive response over

time.
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