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Abstract: Electrocatalytic activities toward the oxygen reduction reaction(ORR) were investigated on the low index
surfaces of a Ni substance modified with a few Pt layers(Pt,,;/Ni(4kl))by electrochemical deposition and then thermal
annealing. The ORR activity at 0.9 V(RHE) of the Pt,;/Ni(111) is three times as high as that of Pt(111), however the
activity is reduced to one-third after 1000 potential cycles between 0.6 V(RHE) and 1.0 V(RHE). The ORR activity
and durability are enhanced by thermal annealing of Pt;y/Ni(111). The ORR activity is 1.7 times as high as that
without annealing and the decrease of the activity is less than 10% after 1000 potential cycles. The annealing process
stabilizes the Pt-rich shell such as Pt skin or Pt alloy layers on Ni(111).
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Fig.2 Cyclic voltammograms of (A) Pt,y /Ni(111) during
three successive potential cycles, (B) Pt /Ni(111)
after successive potential cycles, (C) Pt,,./Ni (hk/) after
successive potential cycles in 0.05 M H,SO,. Scanning
rate is 0.01 Vs™.
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Fig.3 Cyclic voltammograms of Pt /Ni(111) and Pt,,/Ni(111)

-650(A) at the first cycle, (B) after successive potential
cycles in 0.1 M HCIO,. Scanning rate is 0.05 Vs
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Fig.4 ORR voltammograms of (A) Pt,,./Ni (hk/) and (B) Pt /Ni
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Scanning rate is 0.01 Vs™' and rotation rate is 1600 rpm.
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