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Abstract : [Objective] To improve the hydrogen storage property of Mg-Al alloy material. [Meth-
ods)Based on the density functional theory method of plane wave potential, the formation en-
thalpy,electron structure,density of states,and charge density of Mg,; Al;, doping with transi-
tion metal X(X=Ni,Ti, V) systems were investigated. [Results]The results show that the en-
ergy of Mg element in the substitution metal of the transition metal element X is lower, and
the doping property of Ni is better. The addition of Ni improves the hydrogen storage perform-
ance of Mg,; Al,,. With the increase of Ni concentration, the volume of Mg,; Al,, alloy decreases
and the peak value of total density increases in turn. [Conclusion]The doping of transition metal
element X(X=Ni,Ti, V) enhances the stability of Mg-Al alloy, which is consistent with the
experimental results.
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Fig.1 (a)Top views of Mg;; Al;; (001) surface,and
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Table 1 The calculated and experimental values of the lattice

parameters of Mg, Al,, alloy
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Table 2 Total energy (eV) and formation enthalpy (AH) of
Mgs; XAl systems(X=Ni, Ti, V)

Super-cell Ew (eV) AH (eV/atom)
Mgss NiAly (Mgl) —34 851.53 —3.01
Mg;3 NiAly, (Mg2) —34 852.51 —3.99
Mgy NiAl, (Mg3) —34 852. 94 —4.42
Mgss TiAly, (Mgl) —35101. 30 —4.04
Mgss TiAly, (Mg2) —35 101. 16 —3.91
Mgs3 TiAlyy (Mg3) —35101.35 —4.10
Mgss VAl (Mgl) —35473.29 —2.69
Mgss VAl (Mg2) —35 473.50 —2.91
Mgs3 VAL, (Mg3) —35 473.85 —3.26

Note: The bold fonts represent the most stable structures

£ 3 Mg, XAL (X=Ni,Ti, V)RS H 54 R

Table 3 The lattice parameters and volume of the Mg;; XAl
(X=Ni,Ti, V) systems

Lattice parameter(A) Heat of formation(eV/atom)

Phase

Present Expl®)] Reft!®)  Present Refl®] Refl15]

Mg Aliz 10,57 10. 55 10.37  —0.050 —0.048 —0.052

L) e . Y R 2
Lattice paramaters(A) Lattice volume(A®)
Phase
a b c A% Refl™]

Mgsy Alyy 10. 55 10. 55 10. 55 1173.97 1173.80
Mgs; NiAlyy 10. 53 10.52 10.52 1166.49 1 160.00
Mgss; TiAly 10. 54 10. 54 10.54 1171.07 1161.70
Mgss VAl 10. 52 10. 51 10.52 1 164.55 1 156.70
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Table 4  The total energy, heat of formation and volume of

Mgs,—,Ni, AL, (y=0,1,2,4,6,8) systems

Mg, Ni, Al Euw (eV) AH (eV/atom) V(A%
y =0 —34 470. 95 —2.81 1173.97
y=1 —34 852. 94 —4.42 1 166. 49
y=2 —35 233.70 —4. 80 1149.19
y =4 —35994.79 —5.13 1122.55
y=6 —36 756. 28 —5.86 1 114. 40
y=8 —37518.55 —7.37 1097.11
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