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Fig. S1 X-ray diffraction (XRD) patterns of Ag nanoparticles (a), Pd nanoparticles prepared in the 

absence of Ag seeds (b), core-shell Ag@Ag-Pd nanoparticles by galvanic replacement reaction (c), 

hPdNPs/C by NaCl treatment (d), and hPdNPs/C by Na2S treatment, respectively.

Fig. S2 TEM image (a) and HRTEM image (b) of the as-prepared Ag nanoparticles as sacrificed 

template with an average diameter of 12.4 nm.



S3

10 nm

Fig. S3 TEM image of carbon-supported core-shell Ag@Ag-Pd NPs (Ag@Ag-PdNPs/C) after 

refluxing in acetic acid for 3 h at 120C.
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Fig. S4 The 3d XPS spectra of Pd in Pd NPs prepared by oleylamine reduction of Pd(acac)2 in the 

absence of Ag seeds (a), core-shell Ag@Ag-Pd NPs (b), hPdNPs/C-Cl (c), and hPdNPs/C-S (d).
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Fig. S5 TEM image of commercial Pd/C catalyst purchased from Johnson Matthey Company (JM).
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Fig. S6 Cyclic voltammograms of hPdNPs/C-S (a) and hPdNPs/C-S after calcination at 300oC for 1 

h (b) in 0.1 M HClO4 and 1 M formic acid at a scan rate of 50 mV s-1.


