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Abstract: In order to improve the electrochemical hydrogen storage characteristics of the Mg,Ni-type alloy, Ni in the
alloy was partially substituted by element Co. The Mg,Ni-type Mg,Ni;_Co, (x = 0, 0.1, 0.2, 0.3, 0.4) alloys were
prepared by melt-spinning technology. The spun ribbons with a continuous length, a thickness of about 30 pm and a
width of about 25 mm were obtained. The microstructures of the spun alloy ribbons were analyzed by XRD, SEM and
HRTEM. The thermal stability of the as-spun alloys was investigated by DSC. The electrochemical hydrogen storage
performances of the spun alloy ribbons were tested by an automatic galvanostatic system. The influences of substituting
Ni with Co on the structure and electrochemical hydrogen storage characteristics of melt spun Mg,Ni-type alloy were
investigated. The results show that no amorphous phase is detected in the as-spun Co-free alloy, but the as-spun alloys
containing Co display an evident percent of amorphous phase, suggesting that the substitution of Co for Ni significantly
heightens the glass forming ability of the Mg,Ni-type alloy. The substitution of Co for Ni causes a slight increase in the
thermal stability of the as-spun alloy, and significantly improves the electrochemical hydrogen storage performances of
the alloys, involving the discharge capacity and the cycle stability as well as the high rate discharge (HRD) capability, for
which the increased glass forming ability by Co substitution is mainly responsible.
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Fig.1 XRD patterns of as-cast and spun alloys: (a) As-spun
(30 m/s); (b) Cosalloy
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Table 1 FWHM values, lattice parameters and cell volumes

of diffraction peaks of as-spun (30 m/s) alloys

FWHM, 26/(°) Lattice parameter Cell
AlOY 002 4514 amm cnm VONTS
V/nm
Cop 0.133 0.182 05211 13287 0.3134
Co, 0.206 0.225 0.5219 13323 0.3142
Co, 0.246 0.290 0.5285 13336 0.322 6
Cos 0.536 0.329 0.5287 13412 0.324 6
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Table 1 FWHM values lattice parameters, cell volumes and

of diffraction peaks of as-cast and spun Coj; alloy

Spri:tlzi/ng FWIEI;//[(Y)alue, Lattice parameter vo?jtlrlle,
(ms') 2002 4514  amm  c¢/nm Vinm’
0 0192 0243 05218 13309 03139
15 0336 0357 05224 13312 03146
20 0384 0340 05224 13336 03152
25 0437 0431 05226 13401 03163
30 0536 0329 05285 13412 03246
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Fig.2 TEM images and ED patterns of as-spun (30 m/s) alloys: (a) Co, alloy; (b) Co, alloy; (¢) Coy alloy
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Fig.8 High rate discharge capability (yurp) of as-cast and
spun alloys: (a) As-spun (15 m/s); (b) Co; alloy
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