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7. Concluding remarks

Equilibrium P–T–C relationships reported for the epitaxial bcc V
(001) thin films by Andersson et al. [1] were analysed in terms of
statistical thermodynamics in which E(H–H) is assumed a priori to
hold constant over a homogeneity composition range at any given T.
With this a priori assumption, linear K vs. T relationships were derived
for extensive range of bulk interstitial non-stoichiometric compounds
and, with reference to Eq. (2), values of Q and R ln fH, were evaluated
[6–10,13–16]. However, for the epitaxial bcc VHx (001) thin films
constrained over non-H absorbing MgO substrate, such simplifying
statistical model developed for bulk specimen was demonstrated to
be not straightforwardly applicable.

In contrast to the bulk bcc VHx in which the primary solid solubility
limit of H was no higher than x=0.55, H solubility in the epitaxial bcc
VHx (001) thin film was extended to H/V ratio close to 1.0. The range of
xb0.75 in the epitaxial bcc VHx (001) thin films with thickness, 100 nm
and 50 nm, was analysed by the statistical model with θ=0.75 and the
estimated values of Qwere comparable to that in the bulk VHx analysed
with θ=0.55whereas R ln fH in the epitaxial bccVHx (001) thinfilmwas
different from that in the bulkVHx [6–9]. Thus, the extended solubility of
H in the epitaxial bcc VHx (001) thin film was concluded to be
interpreted in terms of themodified electronic state affecting largely the
R ln fH term in the thinfilmwithout alteringmuch the nearest neighbour
H–V interaction energy (the Q term).
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