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Abstract

Electropolishing (EP) is used for the surface treatment of Nb cavities used in superconducting accelerators. In this
study, the use of fluoride salts dissolved in organic solvents such as ethylene glycol and formamide was investigated as
an alternative to hydrofluoric acid and sulfuric acid, which are commonly used as electrolytes for the EP treatment of Nb
materials. Those solvents have a high flash point, high availability, and high relative permittivity. It was found that an
electrolyte solution of ammonium fluoride dissolved in ethylene glycol (2 M) could be used for mirror finish, but repeated
use of this electrolyte resulted in the formation of whitish oxide layer on the treated surface. The solution life was
increased fivefold by mixing it with formamide, which has a higher relative permittivity than ethylene glycol.
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Figure 1:
containing ammonium fluoride (2 M) dissolved in ethylene
glycol.
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Figure 2: 100 pm/cm? polished and then EP treated Nb
substrate with the same electrolyte.
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Figure 3: EP-treated Nb substrate by dynamic polarization.
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Figure 4: Nb substrate EP treated with 1 M NH4F, ethylene
glycol and formamide (1:1, v/v).

Figure 5: SEM image of the Nb substrate treated with 2 M
NH4F in ethylene glycol.
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