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Abstract:

template. The influence of deposition parameters including concentration, temperature and current density on the

Porous nickel films have been successfully electrodeposited using cathodic hydrogen bubbles as a

films morphologies has been systematically studied. SEM results showed that increase in current density resulted
in the deposits with higher pore density and smaller pore size. Both the pore size and thickness of the pore walls
increased with the electrolyte temperature range from 20 to 60 °C when the other deposition parameters were
fixed.

declined pore size and density.

Increasing the concentration of NiCl, or NH,Cl in the electrolyte led to the thicker of the pore walls and
The deposits displayed a dendritic morphology in cross-sectional SEM image.

Electrochemical characterization of the porous nickel films after surface oxidation in 1.0 mol -L.™" NaOH solution

showed that specific capacitance as high as 7.2 F+¢™' could be reached.
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The films were electrodeposited from an electrolyte of 0.2 mol-L™ NiCl, + 2.0 mol- L™ NH,CI, pH=4.0,
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at 20 °C and current densities of 1.0 A-em™ (a), 3.0 A-em? (b), 8.0 A-cm™ (c)
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Fig.1 Effect of the current density on the morphologies of the porous nickel films
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The films were electrodeposited from a solution of 0.2 mol- L™ NiCl, + 2.0 mol-L"" NH,CI, pH=4.0,
at 3.0 A-cm™ and temperatures of 20 °C (a), 40 °C (b), 60 C (c)
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Fig.2 Effect of the temperature on the morphologies of the porous nickel films
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Fig.3 Effect of the concentration of NiCl, on the morphologies of the porous nickel films
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The films were electrodeposited from solutions containing 0.2 mol-L™ NiCl, and 0.5 mol-L™ (a),
2.0 mol- L (b), or 6.0 mol - L (¢c) NH,Cl, pH=4.0, at 3.0 A-cm™ and 20 C
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Fig.4 Effect of the concentration of NH,Cl on the surface morphologies of the porous nickel films
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Electrodeposited in 120 s from an electrolyte of 0.2 mol-
L' NiCl, + 2.0 mol- L' NH,CI, pH=4.0, at 6.0 A-cm™
and 20 °C
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Fig.5 Cross-sectional SEM image (a) and XRD (b) of the

porous nickel film
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