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Fig. 1. X-ray diffraction patterns of Zry.TixVosMnoeNi;2
powders for x=0.0, 0.2, 0.3 and 0.4.
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Table 1. Lattice constants and volumes of the Cl4 Laves phase
(hcp) in the Zri«TixVosMnosNi; 2 alloys (x=0.0, 0.2, 0.3, and 0.4).

lattice constant .
lattice volume
X a(A) c(A) V(A)
0.0 5.012 8.182 178.0
0.2 4981 8134 174.8
0.3 4978 8.106 174.0
04 4.960 8.075 172.1
. g N l 25°C
: 10 E—' —— x-- o0 > 7p. a8
= xiei
§ ———X = 0.4
« 10° s
= : |~ %
: |
= [
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Hydrogen Content (wtX)

Fig. 2. Pressure-composition isotherms of Zr;.<TixVo4MngaNi;2
alloys for x=0.0, 0.2, 0.3, 04.
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Fig. 3. Discharge capacity-cycle life characteristics of
Zr14TixVo.sMno4Ni; ; electrodes for x=0.0, 0.2, 0.3 and 0.4
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Fig. 4. Discharge capacity vs. number of cycles of
Zro7Tio3V04Mno4Ni; 2(D3) and ZrosTio3VosMnosNii2Y for Y=Sn,
Cu, W, Fe, Mo, Ni, Co, Bi, Nb.
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Fig.5. Self-discharge rate of Zro7Tio3V04sMngsNii2(D3) and
ZI'o,7Tio,3V0,4MIl()_4Ni1,2Y for Y=MO, CO, Ni, Bi.
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Fig. 6. Discharge capacity vs. number of cycles of
ZI'(),7Tio,3V0_1M1'10,4Ni1,2M0,1 for M=CI', CO, Mo.
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F1g7 Images of Zl'o.7-x/2Tio_3.x/2LaxVo,4MIl0,4Ni1,2 surface, (a) Scanning electron
micrograph(Backscattered image mixed), (b) Wavelength dispersive image(WDS)
of La-mapping.
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Fig.8. Images of fluorinated Zro7.x2Tio3x2La:Vo4MnosNii> surface, (a) SEM, (b)
WDS La-mapping, (¢c) WDS F-mapping.
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L1 : ZI‘o,7-x/2Tio_3-X/2LaxV0.4Mno.4Ni1,2 (X=0.05)
L2 : F-treated Zro7x:2Tio3x2laxVosMngsNii, (x=0.05)
Fig.9 Comparison of cycle performances of three MH alloys :
D3, L1, and fluorinated L1(L2).

Self discharge(%)

Fig.10. Self-discharge rate of Zro7Tio3Vo4Mno4Nij2 and fluorinated
Zro 7512 Ti03-x2L.ax Vo.4Mng 4Niy 2(x=0.05)
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