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Abstract : The effect of the MG on the electrochemical charge-discharge properties of CaNis hydrogen storage alloys
was investigated under Ar and H, atmosphere. CaNis alloy was partially decomposed to CaO and Ni phase during
the MG process. The decomposition of CaNis alloy was enhanced by the MG process which leads to crash -and
reformation of oxide layer on the alloy surface. As the MG process time increased, initial discharge capacity of the
electrode was reduced, but the decay rate of the capacity compared to CaNis alloys was slower. It may be described
that the degradation of MG-CaNis electrode was caused by the reduction of the reversible hydrogen reaction sites
and increasing polarization resistance of hydrogen adsorption resulted from phase decomposition and disorder during
the MG process, and/or by hydroxide formation during the electrochemical charge-discharge cycles.
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Fig. 1. Structure of attfitor vessel used in MG.
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Fig. 2. Schematic diagram of test cell and view of MH electrode. A:
copper lead, B: MH electrode, C: nickel grid, D: silver paste, E:
sinter glass filter, F: platinum mesh, G: Luggin capilary.
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Fig. 3. SEM morphologies of MG-CaNis with different MG process times.
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Fig. 4. XRD patterns of MG-CaNis with different milling times
under Ar atmosphere.
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Table 1. Standard formation enthalpy and equilibrium constant of
the compounds®?

Enthalpies of Equilibrium Surface
. Tmperature
Compounds  Formation K) Constants Energy
AHP, Kimol) ¢ (log Ky) (/m?)
Ca 0.49
-176.983~
CaH, 180,497 298~700  24.180~6.227
—635.089~
CaO —633.449 298~700 105.731~41.915
—986.085~
Ca(OH), 980,702 298~700 157.400~58.386
Ni 245
. —239.701~
NiO 236425 298~700  37.061~13.072

2Ca+0,=2Ca0 2)
2CaNis + O,~ 2Ca0 + 5Ni
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Fig. 5. Discharge capacity curves of MG-CaNis/Ni electrode.
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Fig. 6. XRD pattern of CaNiy/Ni electrode after 9 cycles.

Fig. 7. Morphology change of CaNis/Ni electrode after 9 cycles. (a)
before cycle, (b) after 9 cycles, (c) magnification of (b).
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