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Abstract

In the manufacturing process of Nb cavities used in superconducting accelerators, electropolishing (EP) method, in
which the cavity surface is polished by electrochemical reaction, is an essential process to achieve high acceleration
performance. For Nb EP process, a mixture of hydrofluoric acid and sulfuric acid is used as the electrolyte solution.
However, this process presents two major problems: (1) the electrolyte is very toxic, making handling extremely
difficult and (2) during the EP reaction, water molecules in the electrolyte become incorporated into the Nb surface,
which degrades the acceleration performance of cavities. In order to solve these problems, this paper reports on the
progress of developing an EP method for Nb using an organic solvent and halide salt electrolyte that contains minimal

water molecules.
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Figure 1: Nb substrate EP treated with 1 M NH4F,
ethylene glycol and formamide (1:1, v/v).
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Figure 2: Nb substrate treated with EP in an electrolyte
(15°C) containing 0.85 M NH4F dissolved in a 1:1
mixture of EG and FA with EtOH (2%) and water.
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Figure 3: Nb substrate treated with EP in an electrolyte
(~15°C) containing 1.2 M KF dissolved in a 1:2 mixture
of EG and FA and MeOH (0.3%).
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Figure 4: Nb substrate treated with EP in an electrolyte
(~15°C) containing 1.3 M KF dissolved in a 1:2 mixture
of EG and FA, with MeOH (0.6%) and water (0.2%).

Figure 5: Nb substrate treated with EP in an electrolyte
(~15°C) consisting of 1.5 M KF dissolved in a 1:3.3
mixture of EG and FA with MeOH (0.6%) water at 28 V.
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