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Quantum Chemistry Study on the Electronic Structure of Vanadium Hydride
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Abstract The electronic structure of vanadium hydride VH, is calculated by a quantum chemical method SCC-DV-Xa .
The results of the calculation indicate that the V is electropositive and the H is electronegative in the VH, net charge of the
V atom varies from +0.78 to +1.10 net charge of the H atom varies from —-0.50 to —0.67. The V-H bond mainy comes
from interaction between 4s 3d orbit of V atom and 1s orbit of H.
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1 V 3d 4s H 1s 2s
1 VH,
Is 2s Net charge 3d 4s Net charge
H 1 1.460 62 0.206 03 -0.666 65 V9 3.237 44 0.639 70 0.956 79
H 2 1.473 58 0.192 74 -0.666 32 VvV 10 3.384 64 0.796 79 0.843 97
H 3 1.491 33 0.027 53 -0.518 86 VvV 11 3.330 87 0.872 09 0.784 41
H 4 1.467 79 0.031 88 -0.499 67 vV 12 3.336 14 0.813 75 0.865 88
H 5 1.512 61 0.063 69 -0.576 31 vV 13 3.446 82 0.631 96 0.939 41
H 6 1.484 24 0.059 87 -0.544 11 VvV 14 3.480 58 0.600 65 0.943 02
H 7 1.483 64 0.100 96 -0.584 61 vV 15 3.482 95 0.789 53 0.811 78
H 8 1.499 18 0.110 21 -0.609 40 vV 16 3.458 71 0.555 43 1.098 37
Muliken V+H,—-VH, VH, Ef = - 0.15eV
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