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Abstract

In order to investigate the mechanism of electrochemical hydrogenation reaction on
Zr-based Laves phase hydrogen storage alloy electrodes, electrochemical charge/discharge
characteristics, potentiostatic/dynamic polarizations andv electrocehmical impedance
spectroscopy(EIS) of Zr-Ti-Mn-Ni and Zr-Ti-Mn-Ni-M{(M=Fe, Co, Al alloys were

examined.

Electrochemical discharge capacities of the alloys were quite different with gas charge
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capacities. Therefore, it was considered that discharge capacities of the alloys depend on

electrochemical kinetic factors rather then thermodynamic ones. Discharge efficiencies were

increased linearly with exchange current densities. The results of potentiostatic/dynamic

polarization measurements showed that electrochemical charge and discharge reaction of

Zr-hased Laves phase hydrogen storage alloys is controlled by charge transfer process at

the electrode surface. The EIS measurements also confirmed this result.
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Fig. 1 Details of the cell for measuring electrode
characteristics.
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Fig. 2 Comparision of the P-C isotherms for the
hydrogen absorption of some Zr-based
Laves phase alloys.
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Table 1 Comparision of theoretical capacities, electrical discharge capacities and discharge efficiencies

of the sample alloys.

Hydrogen Theoretical | Electrical Discharge

Composition capacity capacity capacity efficiency
(H/F), 50C {(mAh/g) {(mAh/g) (%)
Zro6TipaMno4VosNi 2.67 386 267 69.2
Zro.4TipsMne.aVosNi 2.31 351 327 93.2
ZrosTipsMnosVosNi 2.65 383 272 71.0
Zro6Tip4Mno2VosNi 2.74 398 176 44.2
Zro6TipaMnosCrosNi 2.22 320 52 16.3
Zr04TipeMno.aVosNiosgFeo2 2.34 357 311 87.1
Zro4TiosMng.4VosNiosCoo2 2.25 342 314 91.8
Zro4TiosMnoaVosNiosAloz 2.26 356 310 87.0
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Fig. 3 Charge potential curve as a function of
charge current density for ZroaTiosMnos
VosNiosMa2(M ; Fe, Co, Al electrodes.
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Fig. 4 Cathodic Tafel's plots for ZroaTipsMnos
VoeNiogMo2(M : Fe, Co, Al) electrodes.
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Fig. 5 Change of capacity with
charge current density for ZrosTiosMnos
VosNiosMo2(M ; Fe, Co, Al) electrodes.
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Fig. 6 Cathodic Tafel's plots for some Zr-
based Laves phase alloys.
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Fig. 7 Potentiodynamic current-potential curves
measured on some Zr-based Laves
phase alloy electrodes. (scan rate=
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Table 2 Comparision of exchange current densities and discharge capacities of some electrodes.

Composition Exch'ange curre;nt D'icharge
density(mA/cm®) capacity(mAh/g)
Zro.4TioeMnoaVoeNi 2.51 327
ZrosTipsMnosVosNi 1.21 272
ZrosT104Mno2VosNi 0.68 176
ZrosTi0.aMnosCrosNi 0.16 52
Zro4TiosMno4VosNiosFeps 2.16 311
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Fig. 8 Relationship between discharge efficiency
and exchange current density.
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Fig. 9Response of AC impedance for some
Zr-based Laves phase alloys.
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