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Abstract

Nickel-metal hydride{Ni-MH) batteries are receiving attention as non-polluting, high per-
formance rechargeable energy storage system. The performance of Ni-MH is significantly
mfluenced by the hydrogen storage alloy materials used as an anode material. Recently, ha-
ving discharge capacities higher than the AB,-type hydrogen storage alloys, the Zr-based
AB,-type hydrogen storage alloys has remaining problems regarding cycle life and self-dis-
charge. These problems need 1o be solved by improvements in the alloy design and/or sur
face treatment. This work investigates the effects of surface property by fluorination on Zrg ;s
Tl sVo Mny N1, » composition AB.-type hydrogen storage alloy. EPMA, SEM, and AES tech-
niques were used for surface analysis, and the crystal structure was characterized by XRD
analysis. In addition, electrodes were fabricated out of the alloys and characterized by con-
stant current cycling test and potential sweep methods. Fluorination was found to be effec-
tive when La-was incorporated into the alloy, and has unique morphology, higher reactivity,
and at the same time formed a protective film. Through fluorination, the cycle life of an
electrode was found to increase significantly, charge/discharge characteristics of the electrode
-the potential difference beiween the charge/discharge plateau, l.e. polarization (overpotenti-
al} were improved.
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Table 1. Composnon of alloy samples

SSZ:ELE AB, Composition La(\(ﬁf];(r}/l:?nt
Y ng TiosVoMne Nk, | 0
M2 | Zro TiesVeMng N, L

M3 Zro TioVeMn, Ni, | 2

M4 | Zro-TissVouMn, Nip, 3

M5 | ZeeTieVeMn,Ni. | 53

M6 | Zro;TigsVe Mng Nir 10
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Fig. 1 {a) Scanning electron microgragh of Zry . Tins
Vo Mrg N, alloy surface {with 3wty La
incorporation) that has underweant fluorina-
tion treatment. (b)) Corresponding EPMA
mapping of La. {¢) Corresconding EPMA
mapping of F.
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{a} Scanning electron microgragh of Zre.Tips
Vo Mg NG, alloy surface {with 10wit% La
incorporation) that has undarwent fluorina- incorporation} that has underwent fluorina-
tion treatment, (b) Corresponding EPMA tion treatment. (b} Corresponding EPMA
mapping of La. {c} Corresponding EPMA mapping of La. {¢) Corresponding EPMA
mapping of F. mapping of F

Fig. 2 ta) Scanning eleciron microgragh of ZryTiaa Fig. 3
Vo sing s, alloy surface {with 5wt La
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L | ]
E TN N e BE b
Z21° ol | 72 w2 i: ]|
| ‘ 0 } - i —3 L _16 \ " 57 | i 38 :———‘*"*‘*‘ww_-f“"w)"'\-z}lzuA-qr\m_..,_ﬁu‘__AJLA_'\._f\_.M___A__‘
5| -3 } — o1 27 5D : ., +Célas g
- . ....._di._» e | e e - s . - L i ||* N
|23 —16 —1 \ - 112 419 S ‘LJ\JIMMI SRR x e
__.._Ni 1171 ‘ 7.5.7......_.;.27 12 ‘ e ‘.:]7_ : S = i = i s .
| La 431 +38 l-|--50 |~ - 20{degree)

Fig. 4 X-ray dffraction analysis of four alloys.
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Table 3. Electron probe microanalysis of three alloys
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Vo Mg Nip . alloy surface (with 3wt% La
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