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Density Functional Theory Study of Hydrogen Dissociation on
Ni-Doped Magnesium 0001 Surface
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Abstract Hydrogen dissociation on Ni-doped Mg 0001 surface was studied by density functional theory calcu-
lations. Using the fixed-bond method a dissociation barrier of 0.09 eV was obtained in contrast to 1.15 eV on
a clean Mg 0001 surface reported in the literature. Electronic structure analysis shows that the decrease of the
dissociation barrier comes from filling of the ¢* orbital due to the back donation through the doped Ni atom. The
results indicate that the kinetics of hydrogen uptake is dramatically enhanced by doping transition metal cata-

lysts.
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Fig 2 Adsorption structure of hydrogen molecules on Ni-doped
Mg 0001 surface top view
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Fig 3 Potential energy surface of hydrogen molecule

dissociation on Ni-doped Mg 0001 surface
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