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Research Contents ‘ Spatiotemporal pattern formed on the electrode surface in the co—electrodeposition system of Ag and Sb

The spatiotemporal pattern composed of 2 metallic elements (A g and Sh) on the electrode surface, was discovered
recently. The electrodes are inserted into an aqueous solution including Ag and Sb electrolytes, and Ag and Sb atoms are
electrodeposited into one electrode, by applying the current between the electrodes (Fig. 1). During the co-electrodeposition,
the pattern with the white and black contrast is formed on the electrode, and the pattern continues to move on the electrode
surface (Fig. 2). The system is under the non-equilibrium system because Ag and Sb atoms continue to absorb on the electrode
surface and the current is stationarily applied to the electrodes.

I used the Au single crystal thin film deposited on the mica with low surface-roughness, as the base electrode for the
Ag and Sb adsorption. The electrode was fabricated utilizing the deposition technique for the Au single crystal thin film (the
conventional technique of the laboratory which I belonged to). As the roughness of the single crystal thin film is only in an
atomic level, the effect for the surface roughness of the base electrode to the spatiotemporal pattern formed on it could be
removed. I succeeded in reproducible emergence for various kinds of spatiotemporal patterns including the patterns which
had never been discovered so far. At present, I could control the kind of the emerging pattern by the value of the current
applied to the electrode (Y. Nagamine and M. Hara, Physica A: statistical mechanics and its applications, 249-263, 327
(2003)). Furthermore, for the patterns which are controllable by the current, the measurement for the voltage at which the
patterns emerge (Y. Nagamine, N. Kurono and M. Hara, Thin Solid Films, 87-93, 460 (2004)), the measurement for the
morphology of the patterns (Y. Nagamine, O. Haruta and M. Hara, Surface Science, 17-28, 575 (2005)), and the element
analysis for the patterns (Y. Nagamine and M. Hara, Physical Review E, 016201/1 — 14, 72 (2005)) took place. As a result, the
patterns have the convex-concavo followed by the pattern color shape, and the white part is Ag-rich and the black part is Sb-
and O-rich. I revealed the possibility that the spatiotemporal pattern is driven by the new mechanism of the spinodal
decomposition for 2 metalic elements (Ag and Sb) under the non-equilibrium condition (Y. Nagamine and M. Hara, Surface
Science, 803-809, 601 (2007)).
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Fig. 2 Example of the spatiotemporal pattern
formed by Ag and Sb which are electrodeposited
on the Au single crystal thin film
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Fig. 1 Experimental setup
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