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Fig. 1 TEM images of Pt-NWs grown under different reducing agent concentrations: (a) 0.075 mol/L; (b) 0.372 mol/L; (c) 0.590

mol/L; (d) Commercial JM Pt/C
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Fig.2 SEM images of surface of catalytic layer after growth of Pt-NWs at different reducing agent concentrations: (a) 0.075 mol/L;

(b) 0.372 mol/L; (c) 0.590 mol/L; (d) Commercial catalytic layer
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Fig. 3 SEM-EDS images of cross section of catalytic layer
after growth of Pt-NWs under different reducing agent
concentrations: (a) 0.075 mol/L; (b) 0.372 mol/L; (c) 0.590
mol/L
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Fig. 4 XRD patterns of commercial JM Pt/C and Pt-NWs

grown at different reducing agent concentrations
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Fig. 5 Polarization curves and power density curves(a), CVs and ECSA values of Pt-NWs/C(b) prepared under different reducing

agent concentrations
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Fig. 6 Polarization curves, power density curves(a) and CVs, ECSA values(b) of Pt-NWs/C and commercial JM Pt/C prepared

under 0.372 mol/L conditions and JM Pt/C before and after ADT
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Effects of reducing agent concentrations on structure and
properties of in-situ deposited platinum nanowires catalytic layer

CAO Xiao-lan', SUI Sheng?, LI Bing'

(1. School of Mechanical and Power Engineering, East China University of Science and Technology,
Shanghai 200237, China;
2. Institute of Fuel Cells, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: The effects of reducing agent formic acid concentrations on the length and distribution of platinum nanowires
(Pt-NWs) and the electrochemical performance and durability of single cells were investigated. The results show that,
with the increase of reducing agent concentration (0.075—0.590 mol/L), the length of Pt-NWs increases firstly and then
decreases, meanwhile, the distribution of Pt-NWs through thickness direction of the carbon-based layer is from uniform
distribution to obvious gradient distribution with gradual aggregation. The Pt-NWs clusters uniformly distribute on the
carbon surface are obtained at a reducing agent concentration of 0.372 mol/L. Compared with JM Pt/C, the current
density of the Pt-NWs clusters used as the cathode of PEMFC increases by 11.3% at 0.6 V and the maximum power
density increases by 12.5%. The improvement of the performance of the Pt-NWs catalytic layer is mainly attributed to the
one-dimensional structure of Pt-NWs, the gradient distribution in the catalytic layer, and the high Pt utilization. By 5000
cycles accelerating durability test, the performance degradation of Pt-NWs/C is slower than that of JM Pt/C, indicating its
better stability than that of the later. The optimized platinum nanowire catalytic layer obtained promotes the design of
novel nanostructures in practical applications.

Key words: Pt nanowires; in-situ deposition; reducing agent concentration; proton exchange membrane fuel cell
(PEMFC)

Foundation item: Project(21576164) supported by the National Natural Science Foundation of China
Received date: 2019-03-15; Accepted date: 2019-09-02
Corresponding author: LI Bing; Tel: +86-13818307848; E-mail: bingli@ecust.edu.cn

(miE L)



