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Figure S1. (a) Representative TEM image of the 2% Au-Pd3Pb WNWs at low 

magnification and (b) the corresponding diameter distribution.  
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Figure S2. TEM images of the products prepared using the standard procedure, except 

for different reaction times: (a) 1, (b) 2, (c) 5, and (d) 10 min.
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Figure S3. Representative TEM image of the products prepared by using the starndard 

procedure for the synthesis of the 2% Au-Pd3Pb WNWs in the absence of (a) PVP and 

(b) AA. 
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Figure S4. (a) Representative TEM image of the Pd3Pb WNWs at low magnification 

and (b) the corresponding diameter distribution.  
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Figure S5. (a) TEM image, (b) the corresponding diameter distribution, (c) HADDF-

STEM image, (d) HRTEM image, (e) Rietveld refinements of PXRD pattern, (Black 

line represents experimental data, red line represents simulated curve, blue curve is the 

difference and green bars represent index of Pd3Pb), (f) EDX spectrum, and (g) EDX 

mapping images of the 4% Au-Pd3Pb WNWs.
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Figure S6. (a) TEM image, (b) the corresponding diameter distribution, (c) HADDF-

STEM image, (d) HRTEM image, (e) Rietveld refinements of PXRD pattern, (Black 

line represents experimental data, red line represents simulated curve, blue curve is the 

difference and green bars represent index of Pd3Pb), (f) EDX spectrum, and (g) EDX 

mapping images of the 8% Au-Pd3Pb WNWs.
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Figure S7. The XPS spectra of the 2% Au-Pd3Pb WNWs for Au 4f orbital.
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Figure S8. Representative TEM images of the 2% Au doped Pd3Pb WNWs/C (a) before 

and (b) after ADT. (c) HADDF-STEM-EDX mapping image and (d) EDX spectrum of 

the 2% Au doped Pd3Pb WNWs/C after 10000 cycles between 0.6 and 1.0 V versus 

RHE in O2-saturated 0.1 M KOH solution.
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Figure S9. Representative TEM images of the 4% Au doped Pd3Pb WNWs/C (a) before 

and (b) after ADT. (c) HADDF-STEM-EDX mapping image and (d) EDX spectrum of 

the 4% Au doped Pd3Pb WNWs/C after 10000 cycles between 0.6 and 1.0 V versus 

RHE in O2-saturated 0.1 M KOH solution.
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Figure S10. Representative TEM images of the 8% Au doped Pd3Pb WNWs/C (a) 

before and (b) after ADT. (c) HADDF-STEM-EDX mapping image and (d) EDX 

spectrum of the 8% Au doped Pd3Pb WNWs/C after 10000 cycles between 0.6 and 1.0 

V versus RHE in O2-saturated 0.1M KOH solution.
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Figure S11. Representative TEM images of the Pd3Pb WNWs/C (a) before and (b) after 

ADT. (c) HADDF-STEM-EDX mapping image and (d) EDX spectrum of the Pd3Pb 

WNWs/C after 10000 cycles between 0.6 and 1.0 V versus RHE in O2-saturated 0.1 M 

KOH solution.
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Figure S12. Representative TEM images of the commercial Pt/C (a) before and (b) 

after 10000 potential cycles between 0.6 and 1.0 V versus RHE in O2-saturated 0.1 M 

KOH solution.
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Table S1. The variations in the cell parameters of Pd3Pb WNWs, 2% Au doped Pd3Pb 

WNWs, 4% Au doped Pd3Pb WNWs and 8% Au doped Pd3Pb WNWs were calculated 

by Rietveld refinement with general structure analysis system (GSAS).

Samples Lattice constant χ2 𝑅𝑤𝑝 𝑅𝑝

Pd3Pb WNWs 4.0376 1.19 0.0743 0.0555

2% Au doped 

Pd3Pb WNWs
4.0355 1.162 0.0722 0.0559

4% Au doped 

Pd3Pb WNWs
4.0272 1.489 0.0787 0.0601

8% Au doped 

Pd3Pb WNWs
4.0190 1.521 0.0785 0.0602
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Table S2. The ORR performance summary of the Pd3Pb WNWs/C, 2% Au doped 

Pd3Pb WNWs/C, 4% Au doped Pd3Pb WNWs/C, 8% Au doped Pd3Pb WNWs/C, and 

Pt/C including onset potential (Eonset), half-wave potential (E1/2) and the kinetic current 

( , mA/cm2) @ 0.9 V at 1600 rpm in 0.1 M KOH solution.𝑗𝑘

No. Samples Eonset (V) E1/2 (V)

The kinetic 

current ( , 𝑗𝑘

mA/cm2) @ 0.9 V

1 Pd3Pb wavy 
nanowires/C 0.975 0.916 10.79

2
2% Au doped 
Pd3Pb wavy 
nanowires/C

0.977 0.919 13.64

3
4% Au doped 
Pd3Pb wavy 
nanowires/C

0.974 0.915 10.55

4
8% Au doped 
Pd3Pb wavy 
nanowires/C

0.973 0.911 9.27

5 Pt/C 0.971 0.885 3.07
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Table S3. Comparison of ORR activity of the recent reported Pd based electrocatalysts 

at 0.9 V vs. RHE in 0.1 M KOH. (NA: Not available)

No. Catalysts
Mass 

activities
(mA/µgPd)

Specific
Activities
(mA/cm2) 

Reference

1 2% Au doped Pd3Pb 
wavy nanowires/C 0.75 2.59 This 

work

2 Pd@PdFe core−shell 
icosahedra/C 0.31 1.56 Ref. 1

3 Pd4Sn wavy 
nanowires/C 0.65 1.51 Ref. 2

4 Ordered Pd3Pb/C 0.1689 NA Ref. 3
5 PdCuCo NPs/C-375 oC 0.13 NA Ref. 4

6 The dealloyed 
CoAuPd/C 0.049 0.193 Ref. 5

7 PdCu tetrapods 0.29 0.73 Ref. 6
8 Pd6Ni icosahedra 0.22 0.66 Ref. 7
9 Ni@Pd3/C 0.038 0.13 Ref. 8

10
PdW alloy nanosheets 

flower-like 
superstructures/C

0.46 3.7 Ref. 9

11 PdAg nanowires/C 0.103 0.36 Ref. 10

12 Au 
nanowires@Pd@PEI 0.29 NA Ref. 11

13 PdH0.33 0.719 1.253 Ref. 12
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