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Theoretical Investigation on the Effect of Exothermic Alloying on Storage
Hydrogen Materials
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The effect of exothermic alloying on Vanadium-based hydrogen storage materials is calculated by the method of Xo
(SCC-DV-Xa) cluster. The calculated results show that: when the exothermic metal is added into Vg3Hgy, the net charge of
V decreases, on the other hand, the net charge of H decreases when Ti or Ca is added into VgsHg,, while it increases
by adding of Mg or Zr into Vg3Hg,- Moreover, with the alloying of exothermic metal, the density peak of V4s orbital
breaks up. And the V4s orbital overlaps with Hls and H2s more in exothermic alloyed materials than in unalloyed VgsHgy,
which demonstrates that the ionic interaction between V and H strengthens. And, the charge density difference indicates
strong interaction between the alloying metal M and H in V5M;oHg4. The Fermi energy of Vg5MioHg, Is higher than unalloyed
VgsHga» Which displays that the hydride becomes more unstable by adding of Mg. Oppositely, the Fermi energy of the
hydride falls down by adding of Ca, Ti, Zr, thus V5MoHgqs(M=Ca, Ti, Zr) are more stable than unalloyed VgsHgy-
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