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Cu Ag Au Ni Pd Pt Cu Ag Au Ni Pd Pt
ap/nm  0.3615  0.409  0.408  0.352  0.38  0.392 Cu - 0.09 028  -0.08 0.00  -0.09
EJeV  3.54 2.85  3.93 445 391 577 Ag | -0.31 —  -012  -056 -023  -0.34
yJ/JIm™ 1.171  0.618 0.786 1.437 1.216  1.443 Au | -0.34 0.09 - -0.86 -0.15  -0.39
En/eV  0.69 0.56 0.64 0.8 091 1.12 Ni | 0.1l 0.07 0.26 —  -002  -0.13
Pd | -0.10 0.19 028  -0.58 — ~0.16
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4 eV
Cu Ag Au Ni Pd Pt
AE, AE, AE, AE, AE, AE, AE, AE, AE, AE, AE, AE,
Cu — — -0.23 0.02 -0.14 0.03 0.06 -0.04 0.34 0.02 0.47 -0.01
Ag 0.19 -0.06 — — 0.23 0.03 0.09 -0.14 0.61 -0.03 0.50 -0.14
Au 0.47 -0.02 0.03 0.03 — — 0.44 -0.13 0.32 -0.01 0.30 -0.14
Ni -0.10 0.04 -0.44 0.03 -0.37 0.06 — — 0.18 0.03 0.36 -0.01
Pd 0.42 0.02 0.07 0.06 -0.16 0.02 0.42 -0.09 — — 0.11 -0.11
Pt 0.41 0.08 -0.24 0.11 -0.44 0.19 0.57 -0.01 | -0.20 0.07 — —
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Abstract

The stability of noble metal 111 surfaces doped with substitutional impurities were studied by molecular dynamics
simulation. The atomic interaction potentials with the embedded atom method were applied in the simulation. The change of
surface energy and the formation energy of surface vacancy induced by substitutional impurity were calculated. We found that the
main factors effecting the surface energy of noble metal 111 surfaces are the cohesive energy and atomic radius of the
substitutional impurity. The heat of solution of the binary alloy also has an important role in the influence of substitutional
impurity on the formation energy of surface vacancy along with the cohesive energy and atomic radius of substitutional impurity .
Furthermore the change of surface energy induced by substitutional impurity was used to predict the segregation of the binary

alloy in the surface theoretically yielding good agreement with the experimental results obtained by others.

Keywords substitutional impurity noble metal surface energy formation energy of surface vacancy

PACC 6855

* Project supported by the National Natural Science Foundation of China and the Science Foundation of China Academy of Engineering Physics Grant No.
10476003 .
+ Corresponding author. E-mail qyzhang@dlut. edu. cn



