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ABSTRACT

Magnesium and its alloys have the high potential as hydrogen storage materials because
of their highest hydrogen storage capacity, low density and abundant resources. But poor
kinetic properties of hydriding and dehydriding and high working temperature have limited their
practical applications. In this study, the Mg-Ni binary alloys with different amount of Ni were
produced by gravity casting and characterized in order to investigate the relationship between
the microstructures and hydriding properties. The maximum hydrogen absorption capacity
decreased, but the absorption kinetics increased with Ni content. The difference in the
absorption kinetics was resulted from the differences in the sort and shape of primary solid
phases and eutectic microstructure.

FRII=E80 : Magnesium alloys(r} 2l 4 38HE), Hydriding properties(= 43} £4)),
Microstructure(7] A %= 2]),  Absorption  capacity(Z &%), Absorption
kinetics (&£ %)
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Fig. 1. Change in microstructures of gravity cast Mg-Ni alloys with Ni contents; (a) and (d) Mg-13.5wt.%Ni, (b)

and (e) Mg-23.5wt.%Ni, (c) and (f) Mg-33.5WL.%Ni.
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Fig. 2. Change in XRD patterns of gravity cast Mg-Ni
alloys with Ni contents.
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Fig. 3. Results of EDS analysis of gravity cast
Mg-23.5wt.%Ni alloy.
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Table 1. Results of phase analysis by EDS.

Weight Atomic
Position | Percent (%) | Percent (%)
Mg Ni Mg Ni
A 99.1 09 99.6 04
B 446 554 66.0 34.0
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Table 2. The latent heats of fusion and melting

temperature of a-Mg and Mg,Ni phases.

Ly/Tm
L¢ T -1
Phase J - mol™)| (K) (kJ Kml(;l

a-Mg 8.48 923 9.18

Mg2Ni 36.94 1033 35.78
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Fig. 4. P-C-T curves of gravity cast Mg-Ni binary
alloys with Ni content; (a) Mg-13.5wt.%Ni
(b) Mg-23.5wt.%Ni (c) Mg-33.5wt.%Ni.
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Fig. 5. Hydriding and dehydriding properties of
gravity cast Mg-13.5wt.%Ni alloy.
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Fig. 6. Change in hydrogen absorption properties
of Mg-Ni alloys with Ni content.
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