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Abstract  Aiming at the difficulty in removing black deposits on the surface of unearthed
silver hairpins, and to avoid drawbacks including scratching damage and reagent residues, this
paper adopts an electrochemical potentiostatic cathodic polarization method to perform micro-
area targeted cleaning on the middle part of the hairpin stem. Combined with non-destructive
testing techniques such as scanning electron microscopy-energy dispersive spectroscopy (SEM-
EDS), open circuit potential (OCP), and electrochemical impedance spectroscopy (EIS), an in-
situ comparative evaluation was conducted on the surface morphology, elemental distribution,
and corrosion electrochemical properties of three regions: the tip of the hairpin stem, the middle
part (after cleaning), and the area near the head. The results show that electrochemical cleaning
can efficiently remove sulfides, chlorides, and organic black deposits on the surface of silver
hairpins. After cleaning, the signal intensity and distribution uniformity of silver in the substrate
are significantly improved. The resistance of the newly formed inert protective layer in the cleaned
middle part is more than three times that of the original area. The substrate rapidly establishes

a dynamic corrosion-passivation equilibrium, leading to a substantial enhancement in corrosion



166 243 4% 4 4 7 EEE

resistance. This micro-area electrochemical cleaning technology does not damage the silver artifact
substrate and can effectively improve its inherent corrosion resistance, providing technical support
for the precise conservation and restoration of silver metal artifacts.
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