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Multi-phase surface modification of
Mg.Cu-based hydrogen storage alloys
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2. National Engineering Research Center for Magnesium Alloys, Chongqing University, Chongqing 400044, China)

Abstract Mg>Cu alloys were prepared by mechanical grinding. In order to modify the surface performance of the alloys,

5%(mass fraction) of simple substances such as C, Co, Ni and Cu or oxides such as Cr203, Fe3O4, TiO2, V205 were added

into Mg>Cu alloys by mechanical grinding. The hydrogen storage properties of the alloys were determined by p—c—T

apparatus. The effects of simple substances and oxides on the hydrogen storage properties of the alloys were investigated.

The results show that the addition of C or Fe;O4 into Mg>Cu alloys can improve the reactivities of the alloys at 200

and 300 . At those temperatures, the alloys containing C or Fe3O4 can react easily with hydrogen, resulting in that the

hydriding times of the alloys can be shortened and the hydriding/dehydriding capacities of the alloys can be improved.

The hydrogen absorption times of Mg>Cu alloys with Co, Ni, TiO2 or Fe3O4 can be effectively shortened and the

comprehensive hydrogen storage properties of the alloys can be improved at 400

Key words hydrogen storage alloy; Mg>Cu; mechanical grinding; multi-phase surface modification; hydrogen storage
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Table 1  Absorption/desorption properties of MgxCu+5%M(M=C, Co, Ni, Cu) synthesized by multi-phase surface modification of

ball milling at different temperatures

Mg,Cu 0 0 0 0
MgCu  5%C 4200 1.67 1.57 5.99
200 MgoCu  5%Co 6900 1.77 1.71 3.39
MgoCu  5%Ni 7200 1.57 1.44 8.28
MgCu  5%Cu 0 0 0 0
Mg,Cu 0 0 0 0
MgCu  5%C 2 400 2.13 2.03 4.69
300 MgoCu  5%Co 3600 1.79 1.71 4.47
MgoCu  5%Ni 3600 1.79 1.73 3.35
MgCu  5%Cu 4800 1.84 1.81 1.63
Mg>Cu 3300 2.12 2.00 5.66
MgxCu  5%C 3300 2.35 1.82 22.55
400 Mg:Cu  5%Co 600 2.14 1.44 32.71
Mg:Cu  5%Ni 900 2.13 1.54 27.70

MgCu  5%Cu 3600 2.20 1.66 24.55
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Fig.3 Hydrogen absorption kinetic curves and desorption p—c—7T curves of MgCu+5%M(M=C, Co, Ni, Cu) synthesized by
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2 Mg Cut+5%M(M=Cr203, Fe304, TiO2, V205)
Table 2 Absorption/desorption properties of MgoCu+5%M(M=Cr203, Fe30s, TiO2, V20s) synthesized by multi-phase surface

modification of ball milling at different temperatures

Temperature/ Sample Hydrogen time/s  Hydrogen capacity/% Remaigiltignl‘:%irogen Desorptoi/i)n ratio/
Mg:Cu o0 0 0 0
Mg:Cu 5 CnO; 3600 1.46 1.38 5.48
200 Mg:Cu 5 FesOs 3900 1.41 1.22 13.48
Mg:Cu 5 TiO2 © 0 0 0
Mg,Cu 5 V20s 00 0 0 0
Mg>Cu 00 0 0 0
Mg:Cu 5 CnOs 5100 1.74 1.62 6.90
300 Mg:Cu 5 FesOq 5100 1.82 1.69 7.14
MgCu S5 TiO: o0 0 0 0
Mg:Cu 5 V205 3600 1.60 1.52 5.00
Mg>Cu 3300 2.12 2.00 5.66
Mg:Cu 5 Cn0Os 1200 1.94 1.49 21.65
400 MgCu 5 Fes304 1800 2.13 1.59 25.35
MgCu 5 TiOz 1 800 2.11 1.54 27.01
Mg:Cu 5 V205 3600 1.94 1.67 13.92
p—c—T
300
200 31 C Co Ni Cu MgCu
400 Mg-Ni C
Mg>Cu
p—c—T (1]
(4
Mg>Cu
Mg,Cu
200 300 (1]
Fe;04
400
TiO>  Fe3O4 MgH,
[17]
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