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Abstract

Marui Galvanizing Co. Ltd., KEK, and Iwate University are conducting research and development of highly safe
niobium electropolishing (EP) solutions and EP methods that replace conventional concentrated sulfuric acid and
hydrofluoric acid. We have reported the results of direct current EP using methanesulfonic acid and ammonium fluoride
and EP using pulse inversion voltage. This time, we conducted DC EP using acids other than methanesulfonic acid, and
pulse inversion voltage EP experiments using the three-electrode method. In direct current EP, niobium polishing was
confirmed in direct current EP using glycolic acid. With the pulse inversion voltage EP, the pulse shape, the polishing
amount, and the polishing state were evaluated after the niobium potential was determined by the three-electrode method.
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Figure 2: IV curves of each condition.
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Figure 3: EP time, current density, removal thickness and
removal rate of each condition.
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Figure 4: Surface inspection results of each condition.
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Figure 5: SEM images of each condition.
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Figure 6: Schematic view of pulse EP setup.
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Figure 7: Schematic view of shape.
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Flgure 8 Pulse shape atEa=3V.
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Figure 9 Pulse shape atEa=5V.
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Figure 10: Pulse potential vs charge and removal rate (Left:
Cathode charge, Right: Anode charge).
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Flgure 11: SEM images of each cathode and anode
potential.
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