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Structured deposits can be generated by electrodeposition of metals in magnetic flux
density gradients. The distribution of the deposit thickness was found to correlate directly
with the distribution of the magnetic flux density and its gradient at the working
electrode. This structuring was reported to be only successful when paramagnetic ions are
the electroactive species. Resently it was demonstrate that magneto-electrochemical
deposit structuring also succeeds when only diamagnetic electrochemical active ions are
involved in the deposition process, but electrochemically inert paramagnetic species are
present in the electrolyte [1-3]. Structured Bi layers were derived from these systems,
while homogeneous Bi deposits were obtained without addition of paramagnetic species.
To clarify the mechanism potentiodynamic and potentiostatic investigations were
performed, including measurements of the deposited mass with an Electrochemical
Quartz Crystal Microbalance. The structured deposits show an inverse correlation
between deposit thickness and superimposed magnetic field gradient. Minima of film
thickness are observed in regions of maximum magnetic gradients. The morphology of
the Bi deposit remained almost unaffected. The magneto-electrochemical structuring by
deposition of diamagnetic ions is discussed considering the acting magnetic forces. It was
revealed that during the reverse-structuring convection is induced in the electrolyte,
which is directed away from the working electrode in regions of high magnetic gradients.
Due to this additional convection, the overall deposition rate is increased, whereby it is
locally reduced in regions of high magnetic gradients.
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