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Abstract

Effects of alloy modification with the ZrpeTioaVoaNiraMnos alloy for an electrode
use have been investigated. For the alloy composition, a part of Mn was substituted
by Co, Cr and Fe. The experimental results showed that Co accelerated activation of
alloy, and Fe and Cr improved the discharge capacity. These results agree with
P-C-T curves of each alloy. But substituting Fe for Mn showed the decrease of the
discharge capacity when discharged at high rate (60mA, about 1C rate). Considering
both the discharge capacity and the high rate discharge property
7106 Ti0aVoaNi 2MnosCro, alloy was found to be the best alloy among the alloys
subjected to the test.
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Table 1. The composition of hydrogen
storage alloys

Alloy Composition
Sample 1 ZrosTio4VoaNi 2Mnp 4
Sample 2 ZroeTi0.4Vo.:Niit2MnosCoo
Sample 3 Zro6Ti04V0aNI 2MnosCro,
Sample 4 ZrosTi04VaN1 2MnosFeq
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Table 2. Lattice pararheters and unit cell volumes of the alloys

| Composition a(A) c(A) V(=(y 3/2)a’c)
ZrosT10.4V0.4Ni1 2Mno 4 4.9669 8.1000 173.0559
ZrosTinaVo.aNi1 2MngaCoo 4.9444 8.0569 172.0588
ZrosTinaVo.aNii 2MngaCro 49854 8.1195 174.7672
Zros Ti04VoaNI 2MngaFeo 49735 8.1195 172.1709 J;
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Fig.] XRD patterns of
ZrosTig.4VoaNi; 2MnosMoaalloys,
M=Mn(a). Cr(b), Fe(c), Cold)
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Fig.2 PCT curves of
ZrogTi04VoaNitaMnesMo, alloys at 30C

33 A5

gy g A7 g
B7] 9t Z-dwbA /«zg_% H3 Am=
a9 39 YEiAT. 29 30AM & F
o] Coz X33 FFL FAFEAo
A gAY Hg@%%ol .:_m
v}, E£3 Feyl Croz
gdgEge A=A °“2M& Al
o] Qe FFETF MHNYL
ol 7t FFeo WAgHo| P-C-T
Uelhd Axel 3 A28 RoFEa

ol A EAN AL I B
Z 19 40 el xS AF s
gtael A9 Crolvt CoE 233

N

=~
b
X4

op ox o

off o 2 U 32

jud
2
¥
)
i

3129 o)

27 30

Ath



B2 60mA (k]
ML 98% ALY WHEHE HYozZH 1
) o O 2~ = -
FWd EAol of A vEwoy
Fex ABY $7 AT AR 37}
gho| whe} WALl A FLAFES & T
21gieh,
500
400 /_ PP oS o n .<_1_.'_'”:' .L.¢' A i ":":1:’_'24’“_‘" i
E 'Q\ e A o et i D i
T oo |
@
£
g H
3 2004
& 20, Ti, Y, N M,
& A 20, TV, Ni M, Cr,
Q = Ze, Tip Vo NI, Mn, Co,
100 4 —v— 21, Ti, V, Ni, Mn, Fe,.
0 T T T T T T
0 5 10 15 20 25 30 35
Number of cycles
Fig.3 The discharge capacities of
ZrosTinaVoaNii 2MnosMoi(x=0.1, M-=Cr,
Co, Fe) alloys. :
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Fig.4 Rate capabilities of
ZrosTioaVoaNir2MnosMoaalloys.
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