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Fig. S1 SEM image of Pt@Cu.



Fig. S2 Photographic images of Pt@Cu and Pt/P@Cu.



Fig. S3 XRD patterns of Pt@Cu and Pt/P@Cu.



Fig. S4 XPS survey spectra of Pt@Cu and Pt/P@Cu.



Fig. S5 Raman spectra of Pt@Cu and Pt/P@Cu.



Fig. S6 CV curves of (a) Pt@Cu and (b) Pt/P@Cu with scan rates from 10 mV s-1 to 100 mV 
s-1. (c) Double-layer capacitance of Pt@Cu and Pt/P@Cu.



Fig. S7 1000 cycles of LSV tests of Pt/C under a scan rate of 100 mV s−1 with iR correction.



Supplementary Table 1. Comparison of overpotentials at a current density of -10 mA cm-2 

and Tafel slopes of Pt/P@Cu with recently reported Pt-based catalysts in a neutral medium.

Catalysts Electrolyte Overpotential at
–10 mA cm-2 

(mV)

Tafel Slope
(mV dec-1)

Reference

Pt/P@Cu 1 M PBS 24.3 50.2 This work

Pt-Fe5Ni4S8 1 M PBS 98 58 1

PtRh DNAs 1 M PBS 23 87 2

Pt–TiO2−x NS 1 M PBS 88 67.6 3

PtSA/α-MoC1−x@C 1 M PBS 36 30 4

Pt/np-Co0.85Se 1 M PBS 55 35 5

Pt/N-Mo2C 1 M PBS 49 86.7 6

Pt3Fe/BNC 1 M PBS 72 30.7 7

Pt–Pd@NPA 1 M PBS 34.8 32.2 8

Pt/VC 1 M PBS 68 65 9
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