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Fig. S1 Typical TEM and SEM images of the (A) rGO nanosheets and (B) Augs;Pdj39
nanoparticles supported on rGO, respectively.
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Fig. S2 Representative TEM images of (A) symmetric and (B) asymmetric AuPd nanoparticles
obtained by adding a PdCl, solution to colloidal GNs and GNs-adsorbed glass substrate,
respectively. The large isolated monometallic Pd nanoparticles synthesized by a spontaneous
reduction reaction were not observed in the asymmetric AuPd catalysts.
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Fig. S3 UV-Vis spectra of GNs, symmetric and asymmetric AuPd nanoparticles. Both types of
AuPd nanoparticles were synthesized using a 5.0 mM of PdCl, aqueous solution.
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Fig. S4 Cyclic voltammogram obtained from Pd-20/C-modified GC electrode in the N,-saturated
0.1 M HCI1Oy, solution at a scanning rate of 10 mV s,
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Fig. S5 Cyclic voltammogram obtained from symmetric AuPd/rGO or asymmetric AuPd/rGO-
modified GC electrode in the Nj-saturated 0.1 M HCIOy solution at a scanning rate of 50 mV s!.
Both AuPd/rGO catalysts were synthesized with a 5.0 mM of PdCl, aqueous solution.
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Fig. S6 RDE polarization curves for oxygen reduction in an O,-saturated 0.1 M NaOH solution
at a scan rate of 10 mV s! (rotation speed = 1600 rpm).



Table S1 Comparison of ICP-MS and XPS-derived elemental analyses for asymmetric Au-core

Pd-shell nanoparticles.

PdCl, ICP-MS XPS
[mM] Au Pd Au Pd
0 1.0 0.0 1.0 0.0
0.5 0.72 0.28 0.353 0.647
5 0.61 0.39 0.282 0.718
10 0.58 0.42 0.152 0.848




