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ABSTRACT The ball-milling method was used to prodnce Mg-530%(ZrFe; 4Crp g){mass fraction)
composite. The thermodynamic, kinetic, and cycling properties as well as the resistance to oxidation
were examined. This composite possesses high hydrogen storage capacity (3.4%, mass fraction) and
excellent kinetic properties. even at moderate temperature. Scanning electron microscopy, energy—
dispersive spectrum, transmission electron microscopy and X-ray diffraction were nsed to characterize
the composite before and after hydriding. The fine ZrFe; 4Cros particles, distributing nniformly on
the surface and in the bulk of Mg particles, and a significant amount of phase boundary, imperfections
introduced by ball-milling all contribute to the enhanced hydrogen absorption/desorption rate.
KEY WORDS Mg based composite, ZrFe; 31Crp g, ball-milling, hydriding
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Fig.1 X-ray diffraction patterns of Mg-50%(ZrFe1 4+Cro.s)
a, Original mixture
b. Ball-milled for 3 h under an argon atmosphere
¢. Desorbed at 623 K under vacuum
d. Hydrided at 623 K under 2.0 MPa Ha
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Fig.2 Absorption curves of the composite Mg-

50%{ZcFe1,4Crp.e) at wvarious temperatures
under 2.0 MPa hydrogen pressure
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Fig.3 Desorption curves of the composite Mpg-
50%(ZrFe; 4Crpe) at various temperatures
under 0.1 MPa hydrogen pressure
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Fig.5 Absorption kinetics for the composite at 623 K under

2.0 MPa hydrogen pressure
Curve a—after activation first absorption
Curve b—after 30 absorption/desorption cycles

Curve c—aflter exposure to air for one week and two

absarption/desorption cycles
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Fig.8 SEM morphologies of Mg-50% {ZrFe; 4Crg 4] compasite

(a) and (c] before hydriding cycling

(b) and (d] after hydriding cycling
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Fig.7 TEM image of typical hydriding composite particle (a)

and EDS spectra of points b and ¢ in Fig.7a (b, c)
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