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Abstract

In-liquid local potential has significant implications in various interfacial
phenomena such as corrosion and catalytic reaction and cellular adhesions.
However, direct visualization has been a great challenge, which has hindered our
nano-level understanding. To overcome this limitation, we have recently developed
open-loop electric potential microscopy (OL-EPM) based on the AFM which able to
measure the local potential distribution in electrolyte. So far, by using this
technique, we have demonstrated that OL-EPM can be used for visualizing
nanoscale distribution of corrosion reaction sites (i.e. corrosion cells). However,
there have been debates on the locality and accuracy of the potential measured by
OL-EPM.

In this study, to work on these subjects, we have performed nanoscale imaging
charge accumulation at electrodes with electrochemically different functionality.
Second, we have applied OL-EPM to investigations on nanoscale studies of real
device and phenomena such as corrosion cell of hard disk, photocatalytic reaction
of BiVO4 photoanode and biomolecules, which are related to charge accumulation.

These results obtained in this research demonstrate that OL-EPM is a very
useful tool to acquire nanoscale electrochemical findings at the electrode-
electrolyte interfaces. In addition, OL-EPM contribute to the dramatic

development in fundamental research and industrial fields.
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