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ABSTRACT AB; type Ti-Zr-V-Mn Nibased Laves phase hyvdrogen storage alloys have a very
high initial electrochemical discharge capacity, but the capacity decreases drastically within several
charging—discharging cycles in KOH electrolyte which impede their applications as the negative elec-
trode materials in Ni-MH batteries. In is work, Mn was partially substituted by Cr in the Ti—Zr-V-
Mn-Ni hydrogen storage alloy and the effects of Cr substitution on the phase structure, microstructure
and electrochemical properties of the alloys have been investigated. It is found that the cycle durability
of the alloy electrodes have been greatly improved with Cr substitution despite the decrease of dis-
charge capacities, Based on the XRD and EDS analysis, the allovs are mainly composzed of Cl4 Laves
phase matrix with hexagonal structure and TiNi tvpe secondary phase with bee structure. With Cr
substitution, another ¥-Cr solid solution with bee structure appears. The metallographic observation
shows that both the as cast and annealed alloys consist of a continuous C14 Laves phase matrix and
TiNi type secondary phase with dendritic structure.
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Fig.l1 XRD patterns of as—cast Tig.sZrg.2V1.6Mng.g—x-
CrrNip s hydrogen storage electrode alloys
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Table 1 Phase structures, lattice parameters and electrochemical properties of as—cast Tig 8Zrp 2V sMng.s— . Cr:Nigg

hydrogen storage electrode alloys

4 Crnx, mA-h/g Phase Lattice parameter, nm Cell volume, nm?

0.00 544 Cl4 a=0 4941 c=0.8030 0.1698
TiNi a=0 2954 J.0266

0.16 450 Cl4 a=0.4942 c=0 BO63 0.1705
TiNi a=0.2053 0.0265

bce a=0.3085 0.0294

0.32 403 Cl4 a=[0).1953 c=0.80T% 0.1716
TiNi a={}.2890 0.0267

beo a=0( 3085 0.02986

0.48 289 C14 u=0.4967 =0 8105 0.1732
TiNi a=0.29%6 0.0266

bce a={0.310(} 0.0298

0.56 27T 14 a={,41489 c={.8129 0.1752
TiNj a=0.2990 0.0267

bee a=0.3106 0.0300
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Fig.2 Mletallographic structures of Tig aZrg 2V sMnn.g-
Nio b hydrogen storage electrode alloys
.1}, 1b] as—cast [(c). {d) annealed
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Fig.4 Discharge capacity wvs cycle number for as—cast
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