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Abstract

The Laves phase alloy hydrides have some promising properties as electrode materials in
reversible metal hydride batteries. In this work, the hydrogen storage performance,
crystallographic parameters, surface morphology, surface area and electrochemical
characteristics of the non-stoichiometric ZrMnosVo7Niis+wa, ZrMnosVosNipe«( 2 =0.0, 0.2, 04,
0.6) alloys were examined. These as-cast alloys were found to have mainly a cubic
Cl5-type Laves phase structure by X-ray diffraction analysis. The equilibrium pressure of
the alloy were increased as a increased in both two types alloy. In case of ZrMnosVosNii4sa
alloys, discharge efficiency and the rate capability of the alloy were decreased as «a
increased but, these values were increased in case of ZrMnoszVo7Nii4-« alloys. The differences
of these electrode properties observed were dependent on the reaction surface area and the

catalytic activity of unit area of the each electrode.
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Fig. 1 PCT curves for ZrMnQ.5VO05Nil.4+a,(a
=00, 0.2, 04, 06) at 30T
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Fig. 2 PCT curves for ZrMn0.3V0.7Nil.4+d,(a
=0.0, 0.2, 04, 0.6) at 30T

Table 1 The structure, PCT capacity, lattice constant
and lattice volume of each alioy
Alloy Struciure capacty constant  volume
(mAhg  (A) (AY

ZiMrosVosNing  C15 + ZriNie 402 7048 350,104
ZiMngsVosNivg C15 25 7023 3463
ZrMingsVosNine Ci5 182 7008 343441
ZMnosVosNizo C15 b4 6975 31038
ZMrgsVosNine  C15 + ZriNig 402 7063 352345
ZVnosVosNing C15 338 7081 7577
ZiMngsVosNine Ci5 265 7006 343883
ZMnasVasNizo C15 145 6981 340215
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7F 0.3:079 #EEG HYYYo] i gen
ol Faste] Aol 8V 4 Fo) F #
F AdA t27] wEolgt 4zEc. PCTHA0
A 1071474 A) BYE 49 FE 0)EA F4
AZRHFL a=0¥d W F ¥F EF o 400mAl/
gollX  aZt 71 wE 333 ZAYY
[Table 1]. 2+ &€l sl XRDEXES o
9 ael @¢dE& #ANAULH, 21 F2E
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parameter ¥ volume©] Z4dgouw, olzZXE
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g Zolzt AZdE

Fig. 3, Fig. 4= ZrMno_5Vo,5Ni1A4+a, ZrMny3Vor
Niiso(@=00, 0.2, 04, 06) ¥FES HAFHL
Uehd AHelok Mn:VHIZE 05058 03070 &
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Fig. 3 Discharge curves for ZrMngsVosNij4«,(d
=0.0, 0.2, 0.4, 0.6) at 30T
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Fig. 4 Discharge curves for ZrMno3VoNiiqw, (@
=0.0, 0.2, 0.4, 0.6) at 30T
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Fig. 5 Rate capabilities for ZrMnosVosNipa«, (@
=00, 0.2, 04, 06) at 30T
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Fig. 6 Rate capabilities for ZrMnp3VosNij4e, (@
=00, 0.2, 04, 06) at 30T

100
400 |- 30°C
1
il oL
-~ - 50 g
g 200} %
#
10| ZrMing gV, NIy, ,
—O— Theoretical capacity
—&— Discharge capaclty (I, = 25 mA/g)
o L L) L} L] . o

0.0 0.2 04 o8
a

Fig. 7 PCT discharge capacity at the current
density of 25mA/g and Discharge effi-
ciency of ZrMnosVosNiiga,(@=0.0, 0.2, 04,
0.6) at 30C
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Fig. 8 PCT discharge capacity at the current
density of 25 mA/g and Discharge effi-
ciency of ZrMnp3VosNiia«,(@=0.0, 0.2, 04,
06) at 30C
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Fig. 9 Cuwrrent densities and exchange current
densities of ZrMnosVosNiiaw, (@=0.0, 0.2,

04, 06) at 30C
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Fig. 10 Current densities and exchange current
densities of ZrMn0.3V0.7Nil.4+a, (a¢ = 0.0,
0.2, 04, 06) at 30C
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Fig. 11 (a), (b) SEM image of ZrMnysVosNiisa, (@ = 00, 06), respectively (c), (d} SEM
image of ZrMnp3VoiNiiaw,(d = 0.0, 06),
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