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Fig. $3. TEM images of Pt;;,Cosy NPs

Table S1. Summary of NWs Sizes and Lattice Constants for Pt,Co10../C alloy catalysts

Catalysts NWs size (nm) Metal loading (% wt) Lattice parameter(nm) Scherrer size (nm)
Pt,3C077/C 2.4+0.5 15.0% 0.3650 2.620.3
Pts7C043/C 2.1+0.3 12.0% 0.3740 2.3+0.5
Pt;0C030/C 1.810.4 12.5% 0.3790 2.1+0.4

Pt/C 2.00.7 15.0% 0.3920 2.3+0.5
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Fig. S4. CV (A) and RDE (B) curves for commercial Pt/C in 0.1 M HCIO, solution saturated with nitrogen (scan rate: 50 mV/s)
and oxygen (scan rate: 10 mV/s and rotation speed: 1600 rpm)
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Fig. S5. EIS plots of the Pt,3C05,/C, Pts;C043/C and Pt;,Co3,/C, respectively.

Table S2. Comparison of compositions, and ORR activities for different PtCo alloy catalysts

Mass Activity (A/mgp; Specific
Catalyst Electrolyte 1) Activity(mA/cm?) Reference
PtCo NRAs 0.1 M HCIO,4 0.194 1.854 1
Au/Pt-Co/C 0.1 M HCIO,4 0.62 1.43 2
PtCo MNs 0.1M HCIO,4 0.72 0.91 3
Pt-Co 0.1 M HCIO,4 0.53 0.8 4
Pt-Co GB-NWs/C-OCP 0.1M HCIO, 1.31 1.55 5
Pt;0C030/C 0.1M HClo, 2.3 41 This work
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Fig. S6. CV (A) and RDE (B) curves for commercial Pt/C before and after 10,000 potential cycles (sweep rate, 100mV/s, potential

cycle window: 0.6 and 1.1 V) in 0.1 M HCIO, solution saturated with nitrogen (scan rate: 50 mV/s) and oxygen (scan rate: 10
mV/s and rotation speed: 1600 rpm).
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Fig. S7. Chronoamperometric curves (CAs) of the glassy carbon electrodes coated by Pt;,Co5,/C and commercial Pt/C catalysts
measured in 0.1 M HCIO, solution saturated with nitrogen
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Fig. S8. Mass activity and specific activity data Pt;,Co3,/C NWs (A) and commercial Pt/C (B) at 0.900 V (vs. RHE) before and after
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Table S3. The electron configuration and natural atomic charge of the optimized structure of Pt,Cos., (n=1, 2, 3, 4)

clusters

cluster atom No electron configuration charge e-transfer

1Pt 6505759416008 0.00
Pt, 2Pt 6505750416008 0.00 _&_




3Pt 6506859166012 0.00

4Pt 6506859166012 0.00

1Co 4502032904 50.08 0.48

Pt;Co; 2Pt 650:345,4856p0.05 -0.16
3Pt 6503754876005 -0.16

4Pt 65037544 876p0.05 -0.16

1Co 450573d79040.1355014 0.23

Pt,Co, 2Pt 651055186003 -0.23
3Pt 651.055d°186p0.03 -0.23

4CO 4504573d74904p04134d0.015p0.14 023

1Co 4502633944 p0.08 0.14

Pt;Co; 2Pt 650-385d4736p0.04 -0.42
3Co 450263(J3.944150.08 0.14

4Co 450-26339440.08 0.14
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Fig. $S10 Frontier molecular orbitals and the energy of LUMO of O atom and HOMO of Pt,Co,., (n =4, 3, 2, 1) clusters

Table S4. Structure and adsorption energy (eV) for O on Pt,Co10., (n=2, 6, 7, 10) clusters



Pt_’zCOs Pt5004 Pt?c()j Ptm

Ki XX

-2.30 -2.12 -1.95 -1.91

Table S5. Structure and adsorption energy (eV) for OH on Pt,Co10.,(n=2, 6, 7, 10) clusters

Pt_’zCOs Pt5004 Pt?c()j Ptm
-1.89 -1.80 -1.78 -1.74

Table S6. Structure and adsorption energy (eV) for OOH on Pt,Co10., (n=2, 6, 7, 10) clusters

Pt_’zCOs Pt5004 Pt?c()j Ptm
-1.72 -1.69 -1.65 -1.59

Table S7. The correction of zero point energy and entropy of the adsorbed and gaseous species.

ZPE(eV) TS(eV)
*OOH 0.35 0
*0 0.05 0
*OH 0.31 0.01
H,0 0.56 0.67

H, 0.27 0.41
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