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Abstract

The effects of surface treatment on the hydrogen storage properties of a MgzNi alloy particle were
‘investigated by the microvoltammetric technique, in which a carbon-filament microelectrode was manipulated to
make electrical contact with the particle in a KOH aqueous solution. It was found that the hydrogen storage
properties of MgzNi at room temperature were improved by the surface treatment with a nickel plating solution.
The sodium salts(sodium phosphate and sodium dihydrogen citrate) contained in the nickel plating solution
made the alloy form an amorphous-like state, resulting in an improved hydrogen charge/discharge capacity at
room termperature as high as about 150[mAh/g] from the original value of 17[mAh/g]. Potential-step experiment
was carried out to determine the apparent chemical diffusion coefficient of hydrogen atom (Dyy) in the alloy.
Since the alloy particle we used here was a dense, conductive sphere, the spherical diffusion model was
employed for data analysis. Dap was found to vary the order between 10®[ci/s] ~10™[cri/s] over the course of
hydrogenation and dehydrogenation process.
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Table 1. The typical hydrogen storage alloy for
Ni-MH battery
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Table 2. Surface treatment condition for MgzNi

alloy
Sampie 2= A2t
Type Solution pH °C) (min)
A 0.05M HCI - 3.5
NiS0,(30g/1)
B NaPHzOz(wg/l) 10~12 | 50~60 15
NagH,CgHsO{10g/1)
NaPH,0,(10g/1)
C NagH,Cae0x(100/1) 10~12 | 50~60 15
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Fig. 1. Schematics of a single particle and
microelectrode for microvoltammetry
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Fig. 2. The effect of surface treatments on the

discharge behavior of MgzNi alloy particle
in 5M KOH solution at room temperature
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Fig. 3. XRD patterns for Mg:Ni alloy particles of
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Fig. 4. Cyclic voltammograms for the treated
Mg:Ni alloy particle at 3(mV/s)(1st cycle)
in 5M KOH solution at room temperature
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