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Fig. 1 The two dissociation paths of 0% on the Pd,, surface: (a) thb4—2hcp and (b)bhbl—2bri. "% ©2012 ACS
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Fig.3 Properties of the M@Pt12 and the M atoms: (a) the cohesive

energies in solid line and the electronic cohesive eneries
in dash line, (b) the covalent radii of the M atoms, (¢c) the

number of electrons lost by the M atom at the core. ™ ©2012 ACS
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Supported high-performance electrode nanocatalysts on transition
metal carbides:a first-principles study

Yang Zongxian',Liu Ning',Mao Jianjun®,Zhang Xilin'

(1.School of Physics, Henan Normal University, Xinxiang 453007 , China;
2.Department of Mechanical Engineering, The University of Hong Kong, Hong Kong 999077, China)

Abstract: The proton exchange membrane fuel cells(PEMFCs) have attracted much attention due to the merits of envi-
ronmental friendliness, high energy conversion efficiency and portability. However, the traditional catalysts of Pt supported on
C(Pt/C) used in PEMFCs limit the applications because of the high cost and CO poisoning of Pt and the corrosion of carbon. It
is expected to develop a new type of electrode catalysts with low cost, high efficiency and stability. In the work, the first-princi-
ples methods based on the density functional theory are adopted to perform the comparative study on the nanometal systems
supported on transition metal carbides at the atomic and electronic level. The nanocomposite catalysts with good catalytic activi-
ty and high stability have been designed and screened, which would provide a theoretical guidance for the optimal design of elec-
trode catalysts.

Keywords : proton exchange membrane fuel cells;electrode catalysts;transition metal carbides;first-principles
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