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Abstract

In this study, we investigated the use of alcohol-sulfuric acid as an alternative to hydrofluoric acid-sulfuric acid solution,
which is commonly used as an electrolyte for the EP treatment of Nb substrates. We found that ethanol/sulfuric acid
(7.5/1, v/v) can produce a mirror surface on the Nb surface even at room temperature. The measured polarization curve
indicates that the thickness and state of the oxide layer on the Nb surface strongly affects the EP reaction. In the future,
we will clarify the reaction mechanism by conducting chemical analysis of the electrolyte before and after EP treatment,
analysis of the electrical properties of the diffusion layer on the Nb surface using a rotating disk electrode method, and
analysis of the diffusion layer using microscopic Raman spectroscopy.
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Figure 1: Nb substrates electrolytic polished in EtOH-
sulfuric acid solution.
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Figure 2: SEM image of the EP-treated area (a) and surface
roughness profile of the blue line in the figure (b), SEM
image of the BCP-only area (c) and surface roughness
profile of the blue line in the figure (d). The unit is pm.
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Figure 3: Polarization curves of Nb substrate in EtOH-
sulfuric acid solution.
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