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Abstract The electronic structures of ZrMnM (M= Mn, Co, Fe, V) and their hydrides, which
were applied to analyze the effects on hydrogen storage properties, were investigated by SCC—
DV X« ( Self-Consistent-Charge Discrete Variational X method. The results show that the
chance of 3d electron of substitute element is an important factor which affects the hydrogen
storage properties of ZrMnM alloys, and the charge population of 3p orbit in substitute element

can be taken as a criterion for comparing stabilization among ZrM nM hydrides.
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Fig. 2 Cluster model used in the calculation
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Fig. 3 Charge density distribution in the ZrtM n, H cluster
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Table 1 The charge populations in atomic orbital of ZrMn,, TiMn, and their hydrides
. . ZrMn Co ZrMn CoH ZrMnM n ZrMnMnH ZrMnFe ZrMnFeH ZrMnV ZrMnV H
Atomic orbital
H
ls 1. 45040 1. 34898 1. 28359 1. 30252
Zr
4s 2. 00973 2. 00522 2. 00275 2. 00380 2. 00937 2. 00819 2. 00737 2. 00240
4p 6. 00514 6. 00463 6. 00168 6. 00369 6. 00402 6. 00250 6. 00340 6. 00239
4d 2. 57285 2. 72719 2. 34891 2. 66680 2. 44259 2. 38230 2. 42894 2. 42368
5s 1. 04974 0. 82116 1. 41924 1. 16137 1. 14227 1. 22112 1. 36902 1. 15904
5p 0. 73247 0. 20293 0. 24258 0. 23024 0. 39707 0. 20280 0. 29557 0. 27426
Mn
3s 2. 00895 2. 00604 2. 00260 2. 00317 2. 00565 2. 00457 2. 00464 2. 00293
3p 5. 99438 5. 99847 6. 00045 6. 00283 6. 00419 6. 00383 6. 00350 6. 00399
3d 6. 41062 7. 24566 5. 40547 5. 39384 5. 37152 539411 5. 39057 5. 40095
4s 1. 16932 1. 08591 1. 49002 1. 390456 1. 33343 1. 41407 1. 47148 1. 35059
4p 0. 49191 0. 14073 0. 09387 0. 08816 0. 24787 0. 12951 0. 19280 0. 27426
Co
3s 1. 98036 1. 97875
3p 5. 87852 5. 899370
3d 7. 56945 7. 68193
4g 1. 16266 0. 95793
4p 0. 68879 0. 19765
Mn
3s 2. 00260 2. 00317
3p 6. 00045 6. 00283
3d 5. 40547 5. 39384
4g 1. 49002 1. 390456
4p 0. 09387 0. 08816
Fe
3s 1. 98664 1. 98466
3p 5. 91097 5. 92451
3d 6. 50931 6. 42546
4q 1. 22819 1. 34035
4p 0. 40691 0. 27843
A%
3s 2. 00150 2. 00808
3p 5. 96232 6. 00711
3d 3.36169 3. 34900
4g 1. 28854 1. 36472
4p 0. 21875 0. 18766
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