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Fig. Activation energy of (a) H and (b) O on Ni(111) and Ni-t1Cr(111) surfaces, (c) side view of Ni-t1Cr(111) surface with H in the interstitial site(left),
and top view of Ni-t1Cr(111) surface with H on the surface(right).
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B Adsorption and Diffusion of H and O on an Ni(111) Surface Containing Different Amounts of Cr
The adsorption and activation energy of atomic hydrogen and oxygen on Ni(111) and Ni-Cr(111)
surfaces is calculated using density functional theory (DFT). The calculated adsorption energy (E,q) of
H and O gradually decreases with increasing their coverage on the surface, but the effect is not so
significant for H. H in the interstitial site prefers to stay at octahedral site and slightly increases the E4
with increasing coverage in the subsurface region. However, H in interstitial sites significantly modifies
the geometrical structure of the surface. For example, at 1.0ML, the Ni-Ni bond elongation is 7.0%
for Ni(111), and the elongation is 7.3% for Ni-Ni and 9.5% for Ni-Cr for Ni-Cr(111) surface, indicating
that Cr atoms are preferentially moved outward by H. Additionally, the activation energy (E,) of H is
increased by Cr. Doping of Cr modifies the surface electronic structures, which can increase the energy
barrier. This study suggests that Cr atoms pulled away from the surface by H results in a cation vacancy
on the surface. For O, E,4 increases with increasing Cr content on top of the surface. The highest energy
is attained by the surface with the most Cr on top, means that localized Cr forms a strong binding with
0. The E, of O over the Ni-Cr bridge is 0.41 eV, which is 0.26 eV less than that of the pristine Ni(111)
surface. Increasing Cr content on the surface increases the overall E, of oxygen. Thus, Cr on top of
nickel surface increases the E.4 and E, of O resulting in the formation of protective film in the Cr-rich

region,which may increase the material’s resistivity.

[0 Nishith K. Das and Tetsuo Shoji Appl. Surf. Sci., 445, 217(2018).
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