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The electrochemical properties of Zr-Ti-V-Ni—-Mn hydrogen
storage alloys with various compositions for an electrode of

Ni-MH secondary battery.
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Abstract

Effects of alloy modification for the Zro7TioaVosNii2Mnos alloy as an electrode
materials have been investigated. When Ti in the alloy was partially substituted by
Zr, the hydrogen storage capacity and subsequently the discharge capacity increased
significantly, however, the activation characteristic and rate capability decreased. By
substituting Mn with other elements (Cr, Co and Fe) in the alloy, discharge capacity
decreased but the cycle life and rate capability were improved. Considering both the
discharge capacity, the high rate discharge property and cycle life, the
Zro7Ti03Vp4Ni12Mno3sCro1 alloy among the alloys subjected to the test was found to be

a prominent alloy for a practical usage .
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Table 1. The compositions of hydrogen

storage alloy samples

Alloy Composition
Sample 1 Zro7Tio3VoaNir2Mno 4
Sample 2| Zro7Ti03Vo4Nip2Mng3Coo1
Sample 3| Zro7TiosVo4Ni12MnosCroy
Sample 4| Zro7Tio3VoaNii2MnosFeo1
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Table 2. Lattice parameters and unit cell volumes of the alloys

Alloy Composition a(A) c(A) V(=(/ 3/2)a‘c)
ZrogTi0.4V0.4Ni12Mno4 4.9669 8.1000 173.0559
Zro7Tip3V04Ni; 2Mng 4 49721 8.0929 173.2665

Zro7T103V0.4Ni1.2Mng3Coo 1 49444 8.0570 172.0590
Z107T103V0.4Ni1 2Mno3Cro. 4.9789 8.1299 174.5350
Zr97Tip3Vo.4N11 2Mng3Feo) 49735 8,1195 173.9339
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Fig. 1. XRD patterns of the alloys 5] / é
(a) Zro7Tio3VaaNir2Mnoa, : 3 :://
(b) Zro7Tin3Vo.aNii2MnosCro., E.’, M_; > 2
(¢) Zro7TioaVoaNii2MnosFeo, 2 ’ ‘,.“ S
(d) Zro7TiosVoaNii 2MnoaCoo. A NN e
/ v Zr, Ti, ,V, Ni, Mn, Fe .
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Fig. 3. The discharge capacities of
the Zro7TiosVoaNii2Mno4- xMx
(x=0.1, M=Mn, Cr, Co, Fe) alloy

electrodes
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Fig. 4. The variation of the discharge
capacities of the alloy electrodes

with charge/discharge cycling.
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Fig. 5. Rate capabilities of the
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