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Pt/AgCl-coated Ag Nanosheet Array as an Oxygen

Reduction Catalyst in Alkaline Solution

Abstract

A standing Pt/AgCl-coated Ag nanosheet array was prepared using galvanic displacement,
during which a Ag array was used as a sacrificial substrate. The results demonstrate that a
polycrystalline layer composed of Pt and AgCl was directly deposited onto a standing Ag nanosheet
composed essentially of (111) planes. When displacement time was lengthened, the nanosheet
thickness and the amount of Pt deposited were found to be time-dependent properties. Tafel slopes
—60 and —120 mVdec' were measured for the base oxygen reduction reaction (ORR) of this
nanosheet array when it was applied as an ORR catalyst in a 1 M NaOH electrolyte. The mass activity
for the Pt/AgCl-coated standing nanosheet array was 13.4 Ag”, which is greater than that for a
commercial Pt/C catalyst (11.8 Ag™). This result was supported by Koutecky-Levich calculations
indicating that the number of electrons involved in the ORR at —0.15 V was 3.90. The improved mass

activity and faster kinetics suggest that the standing nanosheets are feasible as an ORR catalyst.
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