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Figure S1. (a)TEM image and (b) HAADF-STEM image of Pt NWs. The scale bar is 20 nm.






Figure S3. (a)TEM image and (b) HAADF-STEM image of D-O,-Pt NWs. The scale bar is 20 nm
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Figure S4. (a)TEM image and (b) HAADF-STEM image of D-Ar-Pt NWs. The scale bar is 20 nm
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Figure S5. (a) The CV curve of 1% cycle of D-Ar-Pt NWs in oxygen saturated 0.1 M NaOH. (b)
The CV curve of 50 cycle of D-Ar-Pt NWs in oxygen saturated 0.1 M NaOH. (c¢) The CV curve

of 50™ cycle of D-O,-Pt NWs in oxygen saturated 0.1 M NaOH.



0.96

094 - 9 OQ% % e Pt/C

I 0% @ PtNWs
0.92 o D-0,-PtNWs
0.90 |

0.88

0.86

E/V vs. RHE

0.84
0.82

0.80

078_ 1 1 L 1 L | L | 1 1 L
-0 05 00 05 10 15 20

Log j/ (mA cm?)

Figure S6. Tafel plots of Pt/C, Pt NWs and D-O,-Pt NWs for ORR.
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Figure S7. Tafel plots of Pt/C and D-O,-Pt NWs of MEA for H,-air fuel cells.
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Figure S8. Polarization curves of Pt NWs in oxygen saturated 0.1 HCIO, before and after 30 000

and 50 000 potential cycles between 0.6 and 1.0 V versus RHE.
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Figure S9. Polarization curves of Pt/C in oxygen saturated 0.1 HCIO, before and after 30 000 and
50 000 potential cycles between 0.6 and 1.0 V versus RHE. The insert image is the HAADF-STEM

image of Pt/C after stability test.
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Figure S10. CV of Pt/C (a), Pt NWs (b) and D-O,-Pt NWs (c) before and after stability test in Ar saturated
0.1 M HCIO,. (d) Electrochemical surface area of Pt/C, Pt NWs and D-Pt NWs before and after stability test.
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Figure S11. Bar chart of specific activity of Pt/C, Pt NWs and D-O,-Pt NWs before and after
stability test.
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Figure S12. CO stripping curves on Pt/C (a), Pt NWs (b)and D-O,-Pt NWs (c) after 30 k and 50 k
cycles. (d) The relationship between mass activity at 0.9 V and density of defects, estimated by

average CO oxidation potential after 50 k cycles.



Table S1. Peak position of Pt 4f and relative content of Pt metallic and oxidized state in Pt NWs,

PtNi NWs and D-O,-Pt NWs.

Peak position Relative content
Samples
Pt4f,, (V)  Pt4f., (V) Pt(0)/%  Pt(D) /%
PtNWs 71.27 74.62 77 23
PINiNWs 70.85 74.2 75 25

D-02-Pt NWs 71.26 74.6 69 31




Table S2. Activity and stability for ORR of D-O,-Pt NWs in this work and several results of

representative Pt based catalysts from recent published work.

Catalysts Mass activity (A mg ') Performance loss  Cycles Reference
H-PtFe@NC 0.99 27% 20k Refl
Rh doped Pt-Ni octahedra 0.82 12.20% 8k Ref2
Pt1Ni; octahedra 1.6 60% 4k Ref3
Octahedral Pt nanocages 0.75 36% 10k  Ref4
Pd:Nigx@Ptwe 1.45 11.50% 12k Ref5
Pt2.5Ni octahedra 33 40 Sk Ref6
Pd@Pt nanoparticles 0.78 17.90% 10k  Ref?7
PtNi nanoparticles 0.8 45% 10k  Ref8
PtNiCo octahedra 0.5 50% 4k Ref9
ALD ZrOx@Pt/NCNT 0.28 8% 4k  Refl0
Mo-Pt3Ni octahedra 6.98 5.50% 8k  Refll
Rh-Pt nanowires 141 9.20% 10k Refl12
Pt nanoplate 1.62 28% 10k Ref13
LioFePt/Pt 0.71 3% 10k Ref14
Pd@Pt concave decahedra 1.6 55% 10k Ref15
Pticosahedra 1.28 40% Sk Reflé6
Pd@Pt2 71 icosahedra 0.64 44% 10k Ref1l7
Pt skin@Pt3Ni 0.68 30% 10k Ref18
Pt/N-ALDTa20s/C 0.28 10% 10k Ref19
Pd@Pt2-3L octahedra 0.48 28% 10k  Ref20

D-02-Pt NWs 0.86 17% 50k This work
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