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The crystal structure of Pd is face-centered cubic (FCC). There are two different
types of interstitial vacancies, called octahedral sites and tetrahedral sites, within the
structure. Accordingly, there are two different paths, one direct and one indirect, for
the hydrogen diffusion mechanism in Pd. The direct path is along the [110] space
direction where the hydrogen jumps from one octahedral site to a neighboring
octahedral site. For the indirect path, the hydrogen jumps along the [111] direction
from an octahedral site to a neighboring tetrahedral site, and then from the tetrahedral
site to another octahedral site.
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First, we calculated the energy difference for hydrogen in an octahedral site and
tetrahedral site for different atomic configurations. Taking the Pd,;Cug alloy as an
example, we could focus on two neighboring octahedral sites and one tetrahedral site.
Figure 4 shows a configuration in which hydrogen occupies a position at octahedral
site | that composed of six Cu atoms (Cul, Cu4, Cu5, Cul9, Cu2l, and Cu22.
Octahedral site 11 is surrounded by Cu and Pd atoms 1, 2, 5, 10, 11, 16, and tetrahedral
site is built by atoms 1, 4, 5, 10. The atomic arrangements and site positions are
illustrated in Figure 5.
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Tablel compares the energy difference for hydrogen at octahedral site I1. The
energy difference is pretty small and lies within the error. We observe similar results
for the tetrahedral site, Pd in the atomic positions that form the tetrahedral site (atom 1,
4, 5, 10) has closer energies than Pd in other atomic poistions like 19, 21, and 22.
Based on thsee results we concluded the atoms that from either the octahedral site or
tetrahedral site have greater influence on hydrogen at the intersitial site.
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