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Abstract

The electrochemical spike oscillations at the nickel (Ni) electrode/(0.05M KHCgH4O4) buffer solution
(pH 9) interface have been studied using voltammetric and chronoamperometric methods. The nature
of the periodic cathodic current spikes is the activation controlled currents due to the hydrogen
evolution reaction and depends on the fractional surface coverage of the adsorbed hydrogen
intermediate or the cathodic potential. There is two kinds of the waveforms corresponding to two kinds
of the cathodic current spike oscillations. The widths, periods, and amplitudes of the cathodic current
spikes are 4 ms or 5 ms, 151 ms or 302 ms, and < 30 mA or < 275 mA, respectively. The fast discharge
and recombination reaction steps are 1.5 times and twice faster than the slow discharge and
recombination reaction steps. The fast and slow discharge and recombination reactions corresponding
to the fast and slow adsorption sites at the Ni cathode.
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