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Fig. 1 TEM images of Pd nanowires (A) and Pd@Pt nano-

wires (B); HR-TEM (C) and EDS (D) of Pd@Pt

nanowire
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Fig. 2 A. CVs for Cu UPD on Pd nanowires in N,-saturated 0.05 mol- L' H,SO, + 0.05 mol- L' CuSO, and for Pd nanowires in
N,-saturated 0.05 mol -L" H,SO,; B. CO-stripping voltammograms recorded in 0.1 mol -L"' HCIO, at a scan rate of 20

mV-s!
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Fig. 3 CVs(A) of Pd nanowires, commercial Pt black and nanocatalysts Pd@x ML Pt (x = 1, 2, 3) in N-saturated 0.1 mol-L"' HCIO,
at a scan rate of 50 mV-s'; ORR LSVs (B) in O,-saturated 0.1 mol- L' HCIO, at a scan rate of 10 mV -s™ and a rotating rate

of 1600 r-min™; A comparison of mass activity (C) and specific activity (D) based on Pt and total metal loadings of the as-

prepared catalysts and Pt black at 0.9 V/RHE
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Fig. 4 CVsin N,-saturated 0.1 mol-L"' HCIO, solution after 3000 cycles for Pd@3 ML Pt (A) and commercial Pt black (C); ORR

curves in O,-saturated 0.1 mol-L"' HCIO, at a scan rate of 5 mV -s* and a rotating rate of 1600 r-min™ after 3000 cycles
for Pd@3 ML Pt (B) and commercial Pt black (D); A comparison of the mass activity before and after ADT based on Pt
and total metal loadings of the as-prepared catalysts (E) and Pt black (F) at 0.9 V and 0.85 V/RHE
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Fig. 5 TEM images (A, B) and HR-TEM image (C) of Pd@3 ML Pt after ADT

mol-L" HCIO, % #i h , #£ 0.6 V ~ 1.0 V (vs. RHE) [X.
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Core-shell Pd@Pt Ultrathin Nanowires as
Durable Oxygen Reduction Electrocatalysts

WANG Xin'*, XIONG Yun-jie'*’, ZOU Liang-liang", HUANG Qing-hong',
ZOU Zhi-qing', YANG Hui"
(1. Shanghat Advanced Research Institute, Chinese Academy of Sciences, Shanghai 201210, China;
2. University of Chinese Academy of Sciences, Beijing 100039, China;
3. ShanghaiTech University, Shanghai 201210, China)

Abstract: This paper describes a simple CO-assisted reduction approach for the controllable synthesis of ultrathin Pd nanowires
along the one-dimensional (1D) direction. Ultrathin Pt films from one to several atomic layers were successfully decorated onto
ultrathin Pd nanowires by utilizing Cu UPD deposition, and followed by in-situ redox replacement reaction of UPD Cu by Pt. The
core-shell structure and composition of the Pd@Pt ultrathin nanowires have been verified using transmission electron microscopy
and energy dispersive X-ray spectrometry. The core-shell Pd@Pt ultrathin nanowires exhibited comparative electrocatalytic activity
and improved durability for the oxygen reduction reaction in comparison with commercial Pt black. The enhanced durability of the

core-shell Pd@Pt catalyst could be ascribed to 1D structural stability.

Key words: oxygen reduction reaction; electrocatalysis; Pd core/Pt shell; ultrathin nanowire; durability
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