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Abstract

We report the construction of Au@Ni@PtNiAu sandwich nanostructures of
cycling-potential-responsive surface configurations as catalyst with simultaneous high
activity and superior durability but minimized Pt usage. The atom migration tolerance of the
amorphous Ni interlayer in the structure makes the Au segregated surface, which cause activity
degradation by blocking active sites, easy to reverse back to Pt-dominated one after cycling under
higher potential (0.6-1.4 V). The Pt-dominated surface with underneath sealed Au atoms
gives the catalyst superior electrochemical activity and stability. Its specific activity towards
methanol oxidation reaction (MOR, 2.05 mA cm™) is as high as 6 times of commercial Pt/C (0.33
mA cm?). Both the electrochemically active surface area (ECSA) and MOR activity
experience no loss but a slight increase after as long as 10000 cycles in 0.5 M H,SO,4 under
the potential of 0.6-1.4 V. The comparison with Au@PtNiAu core-shell structure reveals
the Ni interlayer also serves as a source to compensate the possibly dissolved Ni in the
PtNiAu shell during the electrochemical process and thus ensures the well-maintained

catalytic activity.
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Sandwich structured Au@Ni@PtNiAu nanoparticles with ultra-low Pt-usage exhibit superior
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