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First-Principles Study of Hydrogen Permeation in Palladium-
Gold Alloys ANGELO BONGIORNO, SHUCHENG XU, School of Chemistry and
Biochemistry, Georgia Instutute of Technology, Atlanta, GA 30332 — Density func-
tional theory and lattice model calculations are combined to study the permeability
of hydrogen in Pd lightly alloyed with Au. This study shows that small amounts of
Au substitutions in Pd lead to, respectively, an increase and decrease of the diffu-
sivity and solubility of hydrogen in the alloy. The competition between these two
phenomena depends on temperature and can yield dilute PdAu membranes with a
hydrogen permeability higher than pure Pd.
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