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Abstract

Corrosion is traditional but still one of the most serious problems in industrial field. Corrosion
phenomena are generally explained by the formation of corrosion cells at a metal-electrolyte
interface. However, experimental verification of its nanoscale distribution has been a great
challenge due to the lack of a method able to visualize local potential distribution in electrolytic
solution. In this study, we have investigated nanoscale corrosion behavior of duplex stainless steels
by in-situ imaging of local corrosion cells using open-loop electric potential microscopy (OL-EPM) .
Potential images obtained by OL-EPM show nanoscale contrasts, where higher electric potential
areas correspond to anodic areas (i.e. corrosion sites) while the lower to cathodic areas. This
imaging capability allows us to investigate real-time transition of local corrosion sites even when
surface structures show little changes. This is particularly useful for investigating reactions under
surface oxide layers or highly corrosion-resistant materials as demonstrated here. The proposed
technique should be applicable to studies on other redox reactions on a battery electrode or a
catalytic material. The results presented here open up such future applications of OL-EPM in

nanoscale electrochemistry.
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