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Abstract: A mathematical model of discharge mechanis‘m of metal-hydride (MH) electrode was presented. A computer simulation program was
developed in order to predict the variation of electrode potential and the distribution of hydrogen concentration within MH particles during discharge.
By investigating the effects of the discharge current density, the size of MH particle, the diffusivity of hydrogen in MH particle, and the porosity of
the electrode, it was found that these factors exerted a collective effect on the discharge characteristic of the electrode and the utilization of hydrogen
in the MH particle. It was confirmed that an optimization of design factors of an MH electrode is necessary in order to execute a high-rate discharge
and to improve the utilization of hydrogen in MH particle.
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Figure 1. Schematic of the metal-hydride electrode.
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Table 1. Parameter Values and/or Equations Used to Get the
Values of Parameters
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Figure 2. Comparison between the experimental and predicted
electrode potential curves versus SCE for various rates of
discharge.
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Figure 3. Hydrogen concentration distribution inside the metal-
hydride particle for the discharge rate of 60 mA/g.
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Figure 4. Hydrogen concentration distribution inside the metal-
hydride particle for the discharge rate of 150 mA/g.
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Figure 5. Hydrogen concentration distribution inside the metal-
hydride particle for the discharge rate of 300 mA/g.
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Figure 6. Electrode potential versus SCE for various radii of
metalhydride particle for the discharge rate of 150 mA/g.
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Figure 7. Hydrogen concentration distribution inside the metal-
hydride particle for the particle radius of 0.002 c¢cm.
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Figure 8. Hydrogen concentration distribution inside the metal-
hydride particle for the particle radius of 0.004 cm.
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Figure 9. Electrode potential versus SCE for various diffusion

coefficient of metal-hydride particle for the discharge rate of 150
mA/g.

1.0 T T T T
——40 min

osl —+— 60 min
- —x— 80 min
2
®
=
§ 06 |
c
o
o \\
o 04}
(0]
8 R
5 e
5 XXX
S o2
Zz °r

00 L . ! y

0.0 0.2 0.4 06 0.8 1.0

Normalized Radius

Figure 10. Hydrogen concentration distribution inside the metal-
hydride particle for the diffusion coefficient of 25X10™ cm%s.
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Figure 11. Hydrogen concentration distribution inside the metal-
hydride particle for the diffusion coefficient of 5X 10° cm¥s.
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Figure 12. Electrode potential versus SCE for various porosity
for the discharge rate of 60 mA/g.
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