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Development of High-Capacity MgMH Alloy for Hydrogen Storage
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ABSTRACT

A method of mechanical grinding using nanosized
catalyst metal was applied to create hydrogen-absorbing
magnesium alloy with a chemical composition of Mg-
0.33 Ni-0.17 Fe (at%). The use of nanosized catalyst
metal made it possible to achieve a 15-minute process
time, one-fortieth or less in comparison with the
conventional method, with an acceleration of 13.3 G.
The manufactured hydrogen-absorbing magnesium alloy
possessed a microstructure with catalyst metal distributed
evenly across the powder surface and throughout the
matrix. As a result, the alloy yielded significantly
improved rates of hydrogen absorption/desorption,
achieving a maximum rate of hydrogen absorption of
7.49 wt%. This rate of hydrogen absorption places it
in the world's top level of hydrogen-absorbing alloys that
are currently being reported.
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Table 1 Purity and diameter of each material

Material Mg Ni Fe
Purity 3N O: 6.9wt% O: 18wt%
Diameter <180um 26nm 20nm
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Fig. 5 XRD pattern of Mg-2Ni-1Fe alloy using nano meter
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Fig. 10 XRD pattern of Mg-0.5Ni alloy after MG using nanometer sized catalyst
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Fig. 11 PCT property of Mg-0.33Ni-0.17Fe alloy
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Fig. 15 TEM image of Mg-0.33Ni-0.17Fe after PCT
measurement (Arrows indicate some
catalysts and white line is a surface of Mg
particle)
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