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Abstract : Electron structures of Zr,Mn;M,(M=V ,Co,Fe,Al,Mn)and their hydrides are calculated
by the plane wave pseudo-potentjal method which is based on density functional theory. It is found
that both the lattice parameters of the alloys and their stability decrease with the increase of 3d
electrons of the element M. After Co is added, the chemical bonds of the atom H in Zr,Mn;Co,H;
to Mn(2) and Co become stronger and stable. So, Zr,Mn;Co,H,, has good hydrogen storage, such
as longer cycle life and smoother equilibrium plateau pressure. The substitution of the atom V
‘makes the interaction between Mn(2) and H weak and the peak of V 3d band decreased obviously

in the electron density of states. As a result, the equilibrium plateau pressure and hysteresis of

Zr,Mn;V,H,, is less than that of ZrMn,H;.
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Fig. 2 Contour map of the electron density on the atomic
plane containing Zr,Mn (2),V atoms in the tetrahedron for
Zr,MnV,
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A 278 = 0.54 0. 82
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Table 2 Charge population on atomic orbital of

Zr4Mn6MzH 12

BF £ 38 F L 5 48 %k Charge population
Atom 3s 3p 3d 4s 4p
Al 0. 94 1.92
Co 7.79 0. 41 0.72
Fe 6.81 0. 37 0.74
Mn 5.93 0.29 0.51
v 3.74 0. 39 0.76
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