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Abstract : To develop high capacity hydrogen storage alloys for secondary Ni/MH batteries,
electrochemical charge/discharge characteristics of Zri-<Ti.Mn.-,V,Ni..M. (M=Al, Co,Fe) alloys
were investigated, in which 0.2 <x<0.6, 0.2<y=<0.8, 0.2<z<0.4. With increasing Ti
content(x) and/or decreasing V content(y), lattice constants and maximum theoretical capacities
of the alloys were decreased and equilibrium pressure of hydrogen absorption were increased.
Electrochemical discharge capacities were increased with increasing Ti content(x). Especially,
the alloys of x=0.4~0.6 showed better charge/discharge efficiencies than those of x<0.4. Dis-
Charge capacities of Zro. Tio.eMno.«Ve.eNiosFeos, Zro. Tio.sMno.sVo.eNip.sAls.: and Zro.sTio.sMno.4Vo.eNio.s
Coo.. were 385, 328 and 333mAh/g. respectively. These alloys were fully activated within five
charge/discharge cycles and had a good charge and discharge rate capabilities and temperature

characteristics.
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Fig. 1. Block diagram for alloy design of Zr-based
Laves phase alloys.
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Fig. 2. Schematic diagram of cell assembly and de-
tails of the cell for measuring electrode
characteristics.
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Fig. 3. X-ray diffraction patterns of some samples.
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Fig. 4. Comparison of P-C isotherms for the hyd-
rogen absorption of some Zr-based Laves
phase alloys.
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Table 1. Comparison of the plateau pressures, theoretical capacities and electrochemical discharge

Theoretical Capacity(mAh/g) = nF/W
.............................(1)

ne HY52EF5%F(H/F), Fe Faradayd

4:(96,487C=26.8X 10°mAh), Wt &3¢ 2135

o714

(formula

capacities of the Zr-based Laves phase alloys.

weight(g)) ot}

Ilydrogen | Theoretical |Electrical Capacity(mAh/g)
Composition Capacity | Capacity |[ Ic=100mA/g, Id=50mA/g ]
(H/F)50°C | (mAh/g) at 10th cycle, 50°C

Zl‘o.a'[‘io.zl\/lno aVn 2NinsFeo2 279 383 4

ZrosTio2MnoaVosNioaFegs 2.85 395 26

ZrosTinaMnosVoaNioaFeos 251 363 184
7106 Ti0.sMnosVoaNipaFena 2.62 379 130
ZroeTi0.4MnoaVosNipsFeos 2.60 374 226
ZrosTiosMno2VoerNiosFeos 2.41 351 158
ZrosTiosMnoaVoeNioaFeo2 243 361 220
ZroaTiosMnpaVo2NiosFens 2.00 306 107
ZroqTiosMnpaVoeNinsFep2 270 412 38
Zro4TioeMnoaVosNiosFeoq 2.00 306 289
ZraaTiosMno2VosNigsFeo2 254 390 326
Zro6Ti0aMnosVoaNiorAloz 253 364 206
Zrog TioaMnoaVosNicaAloz 2.66 396 210
Zros TiosMnosVo4NiosAloz 2.40 367 316
Zros TiosMno.4VosNioaAlez 245 376 250
Zro4TiosMnoaVesNiosAloz 2.26 356 328
ZroaTiosMnoaVosNiosAlez 248 392 240

. Zro4TiogMno2VosNiosAloz | 250 396 200

Zro6Ti0aMnosVoaNiosCooz 2.56 369 170
Z1o6Ti04Mn0sVo.4NiosCoo4 245 333 160
ZrosTiosMna.aVosNingCooz 2.35 348 190
Zxo5 TiosMngaVosNigsCooa 2.30 341 333
Zrp.4Ti0eMno4VosNiosCoo.a 2.10 319 200
Zro4TiosMno2VoesNiosConz 243 37 281
ZroRTin2(MnoisVoesNioalTeo2)22 221 289 178
ZrosTio2(Mno.isVoesNipaFeo2)z4 2.00 249 178
ZrogTio2(Mnos VosNioaFeo.s)z2 250 343 €0
ZrogTio2(MnoaVossNioaFenis)z4 2.25 292 210
ZxosTi04(Mno.isVoaasNioalFeo2)z2 2.00 262 180
Zros Ti04(Mno.sVoasNigFeg2)24 1.70 211 117
ZrosTio s(Mno. VoasNigaFepis)z2 2.25 307 203
Zros Tioa(Mno1VosNioaFenis)zs 180 245 180
ZrosaTio2(Mno4Vaslos(NipsAlo2)i2 2.26 323 120
ZroaTio2(Mno.4Vosor(NigaAlo2)a 2.25 309 60
ZrogTio2(Mno.sVosdoo NiosAlo2)11 293 400 250
Zroe Tioa(Mno4Vos)os(NioaAloz)s.2 2.28 342 180
ZroaTios(MnoaVos)2( NiosAln2)os 250 394 260
Zro4Tios(Mno.aVos)1.1{ NiasAlo2)og 2.20 347 250
Zro4 Tios(Mno.4Vosdos(NiosAlo2)ia 225 354 270
Zroa Tios(Mno4Voados(NingAlo2) 12 2.14 337 270
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current for some alloy electrodes.
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rature for some alloy electrodes.
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