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Fig. S1 SEM-EDX spectrum and corresponding element mappings for the iridium and platinum

elements of Pt,@Irg.
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Fig. S2 SEM-EDX spectrum and corresponding element mappings for the iridium and platinum

elements of Pt;s@lrg,.
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Fig. S3 XPS survey spectra of Pt black, Ir black, Ptsglrso and Pt;s@Irg4
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Figure S3. SEM-EDX spectrum and corresponding element
mappings for the iridium and platinum elements of Ptglry,.

Fig. S4 SEM-EDX spectrum and corresponding element mappings for the iridium and platinum

elements of Ptsolrsy.
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Fig. S5 Comparisons of high-resolution XPS spectra of Ir 4f for Pts@lrg, initial and after

electrochemical oxidation process (0.05-1.42 V, 60 cycles, 100 mV s).
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Fig. S6 CV curves recorded between 0.05 and 1.42 V after electrochemical oxidation process

(0.05-1.42 V, 240 cycles, 100 mV s™!) for Ptsolrso, Pty@Iros and Pt;s@Irgs.
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Fig. S7 ORR LSV curves for Pt black, Ptsglrso and Pt;s@Irgs, with current normalized to the A,

of Pt. The inset depicts their specific activities at 0.85 V calculated using Koutecky-Levich

equation with background current subtracted and iR-drop corrected.

Fig. S8 TEM images (a) and (b), HAADF-STEM image and EDX mapping images (c) for Pt-

decorated Ir black (Pt;s@Irg4) after ORR test.
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Fig. S9 High-resolution XPS spectra of (a) Pt 4f region and (b) Ir 4f region for Pt-decorated Ir

black (Pt¢@Irg4) after ORR test. High-resolution XPS spectra of (c) Pt 4f region and (d) Ir 4f

region for Pt-decorated Ir black (Pt;s@]rg,) after OER test.
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Fig. S10 TEM images (a) and (b), HAADF-STEM image and EDX mapping images (c) for Pt-

decorated Ir black (Pt;s@]lrg4) after OER test.
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Fig. S11 High-resolution XPS spectra of (a) Pt 4f region and (b) Ir 4f region for Ptsolrsq after ORR

ADT test. High-resolution XPS spectra of (c) Pt 4f region and (d) Ir 4f region for Pt-decorated Ir

black (Pt;s@lrg4) after ORR ADT test.

Fig. S12 TEM images (a) and (b), HAADF-STEM image and EDX mapping images (c) for Pt-

decorated Ir black (Pt;s@lrg4) after ORR ADT test.
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Fig. S13 Comparisons of chronopotentiometry curves for Ptsolrsy and Pt-decorated Ir black
(Ptis@Irgy) recorded at current density of 10 mA cm™? in a N,-saturated 0.1 mol L' HCIO,

solution.
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Fig. S14 TEM images (a) and (b), HAADF-STEM image and EDX mapping images (c) for Pt-

decorated Ir black (Pt;s@lrg4) after OER ADT test.
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Fig. S15 High-resolution XPS spectra of (a) Pt 4f region and (b) Ir 4f region for Ptsolrsy after OER

ADT test. High-resolution XPS spectra of (c) Pt 4f region and (d) Ir 4f region for Pt-decorated Ir

black (Pt;s@lrg4) after OER ADT test.



Table S1 Surface atomic ratios, proportions of oxidation states taken from XPS analysis for

Pt ¢@lrg4 catalyst initial and after ORR or OER test

Catalyst Pt (%) Ir (%) Pt%/Pt (%) Ir%1r/ (%)
initial 31.8 68.2 92.6 80.6
after ORR test 29.8 70.2 90.8 72.5
after OER test 20.8 79.2 83.6 17.6

Table S2 Comparisons of ORR mass activity at 0.85 V and OER mass activity at 1.53 V for

Ptsolrso and Pty s@lrg, catalysts evaluated initial and after ADT

-1 -1
Catalyst Jj@0.85VimA 8P j @1.53 VimA "8 1
Pt Ir,, initial 53.8 214.8
Pt Ir, after ADT 15.6 91.0
Pt @Ir, initial 3733 151.6
Pt @Ir,, after ADT 314.6 175.6

Table S3 Comparisons of surface atomic ratios, proportions of oxidation states taken from XPS

analysis for Ptsglrso and Pt;s@lrs4 catalysts evaluated initial and after ORR ADT test

Catalyst Pt (%) Ir (%) Pt/Pt (%) Ir%1r/ (%)
Pt Ir, initial 46.6 53.4 70.6 88.3
Ptsolrso after ADT 23.7 76.3 66.3 354
Pt16@1r84 initial 31.8 68.2 92.6 80.6
Pt16@1r84 after ADT 26.4 73.6 88.2 66.1

Table S4 ICP-OES results for Ptsylrsg and Ptjs@]Irg4 catalysts tested after ORR ADT

Pt content in Pt mass Ir content in Ir mass
Catalyst electrolyte retention ratio electrolyte retention ratio
/ppm 1% /ppm 1%
Pt Ir 0.217 54.7 0.019 96.1
Pt, @Ir,, 0.017 88.8 0.028 96.5
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Table S5 Comparisons of surface atomic ratios, proportions of oxidation states taken from XPS

analysis for Ptsglrsg and Pt;s@]Irg4 catalysts evaluated initial and after OER ADT test

Catalyst Pt (%) Ir (%) PPt (%) v/t (%)
Pt Ir initial 46.6 53.4 29.4 11.7
Pt Ir, after ADT 75.7 243 44.1 95.5
Pt @Ir,, initial 31.8 68.2 7.4 19.4
Pt @Ir,, after ADT 204 79.6 13.8 82.6

Table S6 ICP-OES results for Ptsglrsg and Pt;s@]Irg4 catalysts tested after OER ADT

Pt content in Pt mass Ir content in Ir mass
Catalyst electrolyte retention ratio electrolyte retention ratio
/ppm 1% /ppm 1%
Pt Ir 0.112 76.6 0.300 37.4
Pt @Ir, 0.029 81.0 0.065 91.9

Table S7 Comparisons of potential gap (AE) between the OER potential at a current density of 10
mA cm 2 (E; - 19) and the ORR potential at a current density of -3 mA cm 2 (Ej-3) for Ptsolrsy and

Pt ¢@lrg4 catalysts evaluated after ADT

OER ORR AE
Potential at 10 mA cm Potential at -3 mA cm™2 =Er10-Ei-3
Catalyst . _
(Ej=10/V) (Ej=3/V) /mV
Pt Ir 1.592 0.761 831
Pt (@I, 1.519 0.838 681
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