
Highly Stable One-Dimensional Pt Nanowires with Modulated Structural 

Disorder towards Oxygen Reduction Reaction.

Fanpeng Kong1, 2, Mohammad Norouzi Banis2, Lei Du1, Lijie Zhang3, Lei Zhang2, Junjie Li2, 

Kieran Doyle-Davis2, Jianneng Liang2, Qingsong Liu1, Xiaofei Yang2, Ruying Li2, Chunyu Du1, 

Geping Yin1*, Xueliang Sun2*

1MIIT Key Laboratory of Critical Materials Technology for New Energy Conversion and Storage, 

Harbin Institute of Technology, 150001, China.

2Department of Mechanical and Materials Engineering, University of Western Ontario, London, 

ON N6A 5B9, Canada.

3Hunan Provincial Key Laboratory of Low-Dimensional Structural Physics and Devices, School of 

Physics and Electronics, Hunan University, Changsha 410082, China

Corresponding author: xsun9@uwo.ca, yingphit@hit.edu.cn 

Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A.
This journal is © The Royal Society of Chemistry 2019

mailto:xsun9@uwo.ca
mailto:yingphit@hit.edu.cn


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



Figure S2. (a)TEM image and (b) HAADF-STEM image of PtNi NWs. The scale bar is 20 nm.



Figure S3. (a)TEM image and (b) HAADF-STEM image of D-O2-Pt NWs. The scale bar is 20 nm



Figure S4. (a)TEM image and (b) HAADF-STEM image of D-Ar-Pt NWs. The scale bar is 20 nm



Figure S5. (a) The CV curve of 1st cycle of D-Ar-Pt NWs in oxygen saturated 0.1 M NaOH. (b) 

The CV curve of 50th cycle of D-Ar-Pt NWs in oxygen saturated 0.1 M NaOH. (c) The CV curve 

of 50th cycle of D-O2-Pt NWs in oxygen saturated 0.1 M NaOH.



Figure S6. Tafel plots of Pt/C, Pt NWs and D-O2-Pt NWs for ORR.



Figure S7. Tafel plots of Pt/C and D-O2-Pt NWs of MEA for H2-air fuel cells.



Figure S8. Polarization curves of Pt NWs in oxygen saturated 0.1 HClO4 before and after 30 000 

and 50 000 potential cycles between 0.6 and 1.0 V versus RHE.



Figure S9. Polarization curves of Pt/C in oxygen saturated 0.1 HClO4 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.



Figure S10. CV of Pt/C (a), Pt NWs (b) and D-O2-Pt NWs (c) before and after stability test in Ar saturated 
0.1 M HClO4. (d) Electrochemical surface area of Pt/C, Pt NWs and D-Pt NWs before and after stability test.



Figure S11. Bar chart of specific activity of Pt/C, Pt NWs and D-O2-Pt NWs before and after 
stability test.



Figure S12. CO stripping curves on Pt/C (a), Pt NWs (b)and D-O2-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-O2-Pt NWs.



Table S2. Activity and stability for ORR of D-O2-Pt NWs in this work and several results of 

representative Pt based catalysts from recent published work.
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