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Abstract . Lattice structure, hydrogen absorption characteristics, discharge capacity and
cycle life of V,,T1,iZr(NiX,(X=Cr, Co, Fe, Mn, Al) alloys were investigated. The matrix phases
of these alloys were the C14 Laves phase. Chromium-containing alloy had a vanadium-rich phase
in addition to the Laves phase. The chromium, maganese, or aluminum-containing alloys had
lower hydrogen equilibrium pressure and larger hydrogen absorption content than the cobalt
or iron-containing alloys. The discharge capacities of these alloys were 270~330mAh/g. The
discharge capacity according to the alloying element X decreased in the order of Mn)Cr)Co,
ADFe. The charge/discharge cycle lives of the chromium, cobalt or iron-containing alloys were
longer than those of maganese or aluminum-containing alloys due to the lower vanadium di-
ssolution rate,
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A  Storage Tank V1, V2 . Two-way Valve
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Fig. 1. Schematic of P-C-T curve measurement
apparatus.
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Fig. 2.Process of the fabrication of the MH ele-
ctrode,
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Fig. 3 Charge/discharge test cell of the MH ele-
ctrode.
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Photo 1. SEM micrograph of V,,Ti;Zr¢NiyCr; al-
loy under back scattered electron ima- o V22Tl 1621 1NiggMn,
ging to enhance the phase contrast.
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Table 1 EDAX analysis of composition for
Vo, TiiZrgNizCr; alloy
VI|{Ti|Zr | NI | Cr Yorow

wide area 245]16.2| 7.7 |437] 79 : H N
gray matrix 65 |241] 89 | 593 1.2 40 50 28 60 70
white matrix 13511721 106[56.2 | 2.5
black precipitate | 469 88 | 25 |235(18.3| Fig. 4. Xay diffraction patterns of V,Ti\gZr,eNizeX; alloys.
gray precipitate 33| 41/817[100] 09 (X=Cr, Co, Fe, Mn, AD).
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Fig. 5. P-C-T desorption curves at 25C for

VzTi]sZrleNi39X7 alloys
(X=Cr, Co, Fe, Mn, AD.
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Table 2 PCT and discharge capacities of
Vy, TiyeZrNig X, alloys
(X=Cr, Co, Fe, Mn, Al

Alloy PC&ZZ‘;M Discharge Capacity
(mAh/g)
below 5atm |0.01~-5atm
VnTilGZl'mNiagCr'; 362 298 310
Vi TirglrgNigCo; | 338 | 306 285
szTllszrlleggF €7 320 293 270
Vnginl’lGN 139M 1y 400 345 330
szTierleN 139Al7 340 183 285
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Fig. 6. Discharge curves of Vy,Ti¢ZrsNizX;al-
loy electrodes at 25C
(X=Cr, Co, Fe, Mn, Al).
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Fig. 7. Discharge capacity vs. cycle curves for
Vo, TijgZry6NigX; alloys
(X=Cr, Co, Fe, Mn, Al).
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