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Recent progress of electrochemical based energy harvesting or storing electrodes is remarkable.
In particular, a size control with nanometer/atomic scale of those materials is essential to
enhance their electrochemical activities. Whereas, for evaluation of their electrochemical
performance a conventional analytical technique is conducted in bulk. In other words, there is an
issue to understand their local electrochemical properties such as ion transport in lithium-ion
batteries and electrocatalytic reactions. In comparison with electronic conduction analysis by
scanning probe microscopies such as scanning tunneling microscopy, it is still required to develop
a spatially resolved electrochemical analysis with high sensitivity in ionic conduction. To
overcome it, we have worked on variety of electrochemical microscopies. In this seminar, a self-
assembled scanning electrochemical cell microscopy with a single barrel nanopipette (SECCM) is
introduced for visualizing electrochemical reaction as electrochemical imaging [1]. The size
controllable pipette (e.g. 50 nm) is filled with electrolyte and a quasi-counter/reference
electrode, which is specialized to detect ionic current though a meniscus created between the
pipette and sample surface. The SECCM can utilize in any electrochemical activities. For battery
analysis, it can be applicable to investigate local lithium ion activities on electrodes [2]. Further,
hydrogen evolution reaction on two dimensional materials such as graphene is visualized [3].
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