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Abstracts : Electrochemical properties were studied for a single particle of active material of hydrogen storage alloy
(MmNi; 55Cog.7sMng 4Aly ;) and nickel hydroxides (NiOH), for the secondary Nickel Metal Hydride (Ni-MH) batteries
using the microelectrode, which was manipulated to make electrical contact with an active material particle for cyclic
voltammograms (CV) and potential-step experiments. As a result of CV test, it was found that three kinds of hydrogen
oxidation peaks at -0.9, -0.75 and -0.65 V and hydrogen evolution peak at -0.98 V for hydrogen storage alloy were
separately observed and two kinds of peaks of proton oxidation/reduction at 0.45 and 0.32 V and oxygen evolution
reaction (OER) at 0.6 V for nickel hydroxides were also more clearly observed. Furthermore hydrogen diffusion
coefficient within a single particle was also found to vary the order between 10 and 10'°cm%s over the course
of hydrogenation and dehydrogenation process for potential-step experiments.
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Fig.1 Schematic illustration of the measurement system for micro-
voltammetry and the part of electrochemical cell for microvoltammetry.
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Fig. 2. SEM image of a MmNi;s5Cog75Mng4Aly; alloy particle(a)
and nickel hydroxide particle(b)
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Fig. 3. Cyclic voltammograms of a single particle (a) and a
composite film electrode (b) of MmNi;s5C097sMng4Alys in 1M
KOH solution. Scan rate was 0.5 mV/s.
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Fig. 4. Cyclic voltammograms of a single particle and a composite
film electrode of nickel hydroxide in SM KOH solution. Scan rate
was 1.0 mV/s.
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Fig. 5. Concentration profile of hydrogen in alloy particle in
accordance with the initial boundary condition. C* : initial
hydrogen concentration, r=a is electrolyte interface.
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Fig. 6. Log(i)-time plot of dehydrogenation for a single particle of
MmNi; 55C0g75Mng4Alp; after a potential step from -1.0 to -0.2V
versus Hg/HgO in 1 M KOH solution.
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