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(Kinetic Parameter Analysis of Hydrogen Diffusion Reaction for Hydrogen Storage Alloy
of Fuel Cell System)
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Abstract _

Electrochemical hydrogenation/dehydrogenation properties were studied for a single particle of a Mm-based
(Mm * misch metal) hydrogen storage alloy (MmNizsCoosMngaAlps) for fuel cell and Ni-MH batteries. A
carbon fiber microelectrode was manipulated to make electrical contact with an alloy particle, and the
potential-step experiment was carried out to determine the apparent chemical diffusion coefficient of hydrogen
atom (Day) in the alloy. Since the alloy particle we used here was a dense, conductive sphere, the spherical
diffusion model was employed for data analysis. Dayp was found to vary the order between 107 and 10 [cn/s]
over the course of hydrogenation and dehydrogenation process. Compared with the conventional composite film
electrodes, the single particle measurements using the microelectrode gave more detailed, true information about
the hydrogen storage alloy.
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Fig. 1. Schematic illustration of the measurement
system and the part of electrochemical
cell for microvoltammetry
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Fig. 3. 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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