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Many electrochemical system oscillating under
potentiostatic or galvanostatic conditions are known [1]
Surprisingly few studies of forced oscillator with a time-
periodically signal have been reported even if impedance
spectroscopy is widely used in electrochemistry. The Co-
H3PO4  and the Fe-H2SO4 electrochemical oscillators [2-
5] under potentiostic condition have been experimentally
studied under sinusoidal perturbation of the potential
applied in the active-passive transition region. These two
oscillators are of relaxation types, the oscillations are
large amplitude oscillations. Anodic dissolution-passiva-
tion of Ni has been widely studied [6-10] and potential
oscillations of the Ni- H2SO4 under galvanostatic are of a
different type, the oscillations are small amplitude har-
monic oscillations due to a Hopf bifurcation. A systematic
approach of the singularities observed in anodic Ni dis-
solution in sulfuric acid, including bistability, periodic
oscillations bounded by Hopf and saddle node bifurcation
have been presented [11-12].  At high sulfuric acid con-
centrations (6-8 M), the galvanostatic dissolution of
nickel shows an transition to chaos via quasiperiodic
oscillations.

The aim of this communication is to present  ex-
perimental observations for the Ni-H2SO4 time-perio-
dically forced electrochemical oscillator near the Hopf
bifurcation in a manner analogous to the experimental
study of hydration of 2,3 epoxy-1-propanol carried out in
a continuous stirred tank reactor [13] or the theoretical
study of the forced Van der Pol oscillator [14]. The meas-
urement setup is composed of a Hewlett-Packard Vectra
computer, driving a Schlumberger 1286 electrochemical
interfaced configured for galvanostatic control and a
Schlumberger 1250 Frequency Response Analyser. The
working electrode were 2 mm diameter nickel rotating
disc electrode, polished with an abrasive disk and rinsed
carefully with distilled water. The auxiliary electrode was
made of a platinium  wire. The measurements have been
made under galvanostatic conditions in the transpassive
branch of the anodic oxidation of nickel. To access the
transpassive branch in a galvanostatic manner, the system
is stabilized in that branch under potentiostatic condition
before switching to the galvanostatic condition.

It is shown that periodic and quasi-periodic be-
haviours (Fig. 1). can be observed for the forced Ni-
H2SO4 oscillator, according to the classical behaviour or
forced self-oscillating systems.
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Fig. 1: Electrode potential quasi-periodic response to a
current density modulation. Electrode potential oscilla-
tion, Poincaré section and potential oscillation Fourier
power spectrum. f0 (free frequency) and f (modulation
frequency) are incommensurable.
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