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Abstract The electrode characteristics of two kinds of metal hydride electrodes using V-
Ti (V-rich) based alloy were studied, in which one electrode was prepared by sintering
the mixture of V-Ti alloy and Ni powders by a rapid thermal annealing technique and the
other one was prepared using V-Ti-Ni ternary alloy. The discharge capacities of all elec-
trodes during the charge-discharge cycling were completely deteriorated within 10 cycles.

It appeared that the deterioration of the electrodes was caused by the dissolution of V in
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the near-surface region into the electrolyte and the formation of TiO, layer on the alloy

particle surface. This degradation mechanism was supported by the facts that V is main

hydride forming element and TiO, has very low electrical conductivity and hydrogen

diffusivity.
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Fig. 1.

Vo, oTig, alloy and Ni powders (a) before

RTA and after RTA at (b) 922C (c¢)
940°C and (d) 992°C for 46 sec.

XRD patterns of mixture of
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Fig. 2. SEM image of V,,li,, alloy sin-
tered by RTA with 25 wt%Ni powders at
(a) 9227, (b) 940°C and (c) 992¢C
straight line indicates the position of the

scan for EDS analysis.
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Fig. 3. Cycle life curves of Vg, Ti,; alloy
sintered with Ni at various temperatures,
the discharge capacity (C/Cmax) is ex-
pressed by dividing the actual value by
the maximum value obtained from the 992

‘C RTA sample.
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Fig. 4. Exchange current density after

activation and degradation.
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Fig. 6. Cycle life curves of Vg Tl 2Nip 12
alloy.
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Fig. 7. Concentration of alloying elements
dissolved into KOH

charge-discharge cycles for Vi gTig 2Nig 12

solution  after

alloy electrode.

KOH Hsidol g4 A=9 7%, A
$3F Fravt #3477 A A5 Hlﬂ%
1 #ol2o] 94 % H=2 oA
oqd Z& & 4 Utk ol éﬂr% g3
A o] gsfinbgo] wrAgaF el ZA o
T e AE ety ol AFe] A
AW FAFL FFdart Sl A
SR 5Ao] WEHUY| WEoE A7

enFlChﬂ"’i 31%1‘4 o]ZF-8 Ve &auks
o s I Id YA o) H3I}
(Ti-enrich) 5l & 7Z1& & ¢ dgden, o]z
g EUHEA Wyl H3E do gy 7t
Hrt.

Ao FHEA FEHIE Fo 243

Asir 7] ¢s) AES 4 stgch Fig. 10

1004
] \\‘\’\.

2 (a).
S 60]

] :
o 40d Y
O 201

R
1 2 3 4 5
Cycle

Fig. 8. Effect of immersion of electrode in
KOH electrolyte on the discharge capacity
of VyeTlg 2Nip 1, alloy electrode (a) no im-

mersion (b) after immersion for 6 days.
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ig. 9. Surface morphology and EDS anal-
for Vg eTiq 22Nlo.12 alloy electrode after

degradation.
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Ti.22N1o1, alloy electrode after degradation.
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