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Effect of Mg and Al alloying on electronic structure of VH,
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Abstract: The effect of Mg and Al alloying on the electronic structure of VH, was calculated by the self-consistent
charge discrete variational Xa(SCC-DV-Xa) method. The calculated results indicate that when Al is added into VH,, the
net charge of H decreases absolutely, on the other hand, the net charge of V decreases and increases partially. Both ionic
and covalent interaction exist between V and H. With this interaction weakening, the hydrogen is easy to be released. So
the property of absorbing and releasing of H is developed. When Mg alloys on VH,, the net charge of both H and V

decreases and the covalent interaction of bond V-H strengthens. So it is advantage to raise the quantity of hydrogen

storage, but it is disadvantage to improve the property of absorbing and releasing of hydrogen.
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Table 1 Electron occupation numbers and net charge in valence orbits of Vs;M ,Hg,4
Atomic v Al Mg
orbit no" Net charge n" AnV Net charge n" AnY Net charge
H(1)1s 1.33515 1.038 46 -0.297 0 1.247 38 —0.088 0
—0.596 59 —0.355 83 —0.438 00
H(1)2s 0.261 44 0.317 39 0.056 0 0.190 62 -0.0710
H(2)1s 1.355 66 1.046 98 -0.3090 1.21776 -0.1380
—0.614 83 —0.375 34 —0.42175
H(2)2s 0.259 17 0.328 36 0.069 2 0.203 99 —-0.0550
H(3)1s 1.347 17 1.344 61 —-0.003 0 131772 —-0.029 0
—0.602 70 —0.576 12 -0.514 13
H(3)2s 0.255 53 0.231 51 —0.024 0 0.196 41 —-0.059 0
H#)1s 1.295 56 1.293 46 —0.002 0 1.271 33 —-0.024 0
—0.493 31 —0.462 73 -0.416 17
H(4)2s 0.197 74 0.169 26 —-0.028 0 0.144 84 —-0.053 0
H(5)1s 1.38270 1.298 84 —0.084 0 1.326 30 —-0.056 0
—0.629 87 —0.540 18 -0.519 69
H(5)2s 0.247 17 0.241 34 —0.006 0 0.193 39 —0.054 0
H(6)1s 1.269 21 1.183 02 —0.086 0 1.214 50 —0.0550
-0.518 74 —0.425 29 —0.412 58
H(6)2s 0.249 53 0.242 27 —-0.007 0 0.198 08 —0.0510
H(7)1s 1.334 15 1.158 90 —0.1750 1.253 99 —0.080 0
—0.584 49 —0.440 74 —0.454 68
H(7)2s 0.250 34 0.281 84 0.0315 0.200 69 —-0.050 0
H(8)1s 1.334 52 1.143 95 -0.1910 1.228 10 —0.106 0
—0.611 45 —0.452 32 —0.457 24
H(8)2s 0.276 93 0.308 36 0.0314 0.229 14 —-0.048 0
M(@©9)3d  3.066 05 0.884 38(3s) - 0.600 09(3s) -
M@©Qy4s  0.13561 146188 1327 13(3p) - 0.785 96 0.455 12(3p) - 0.930 94
M(9)4p 0.263 73 - - - -
V(10)3d 322922 3.205 88 —-0.023 0 3.170 61 —0.059 0
V(10)4s 0.419 36 0.518 07 0.585 35 0.166 0 0.554 07 0.703 52 0.2842 0.481 40
V(10)4p 0.785 42 0.615 69 —0.1700 0.614 55 -0.1710
V(11)3d 3.17533 3.169 25 —0.006 0 3.160 93 -0.0140
V(11)4s 0.442 46 0.464 29 0.544 82 0.102 4 0.489 95 0.678 25 02358 0.440 19
V(11)4p 0.889 33 0.772 02 -0.1170 0.699 35 —0.190 0
V(12)3d 3.184 22 3.178 82 —0.0050 3.173 19 —0.011 0
V(12)4s 0.514 80 0.365 45 0.616 30 0.101 5 0.383 11 0.746 44 0.2316 0.331 50
V(12)4p 0.891 08 0.781 79 —-0.109 0 0.713 49 -0.178 0
V(13)3d 3.281 88 3.28671 0.004 8 3.279 08 —-0.003 0
V(13)4s 0.706 91 0.294 86 0.761 46 0.054 6 0.280 07 0.863 31 0.156 4 0.280 28
V(13)4p 0.701 80 0.658 18 —0.044 0 0.565 92 -0.136 0
V(14)3d 3.320 06 3.329 96 0.009 9 3.328 37 0.008 3
V(14)4s 0.929 76 0.264 67 0.980 77 0.051 0 0.216 07 1.042 79 0.1130 0.264 67
V(14)4p 0.475 11 0.463 50 -0.0120 0.414 31 —0.061 0
V(15)3d 331125 3.317 15 0.0059 3.32785 0.016 6
V(15)4s 0.993 90 0.228 20 1.029 73 0.035 8 0.154 77 1.092 79 0.098 9 0.169 05
V(15)4p 0.456 55 0.489 37 0.032 8 0.402 14 —-0.054 0
V(16)3d 3.313 86 3.284 47 —0.029 0 3.216 14 —0.098 0
V(16)4s 0.160 77 1.246 37 0.527 26 0.366 5 1.305 52 0.576 01 04152 1.107 59
V(16)4p 0.281 30 0.075 51 —0.206 0 0.164 01 -0.1170

1) ny, n: Electron occupation number; An=n—ny
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