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INTRODUCTION

The interest in the study of Zr-based Laves phase
metal hydrides, i.e. AB2 type intermetallic compounds,
where A = Zr and B = Ni, V, Mn, Cr, etc., has increased
becaise of their high hydrogen storage cgadty is very
attradive for battery applicaions (1). The adivation of
the dloy plays a fundamental role in the hydrogen
absorption process since it defines the readion velocity
of the hydrogen with the metal and the incorporation to its
structure (2). In this work, the hydrogen absorption
charaderistics and the electrochemicad properties of
ZrogoTigiMnggeVoaeNip1 aloys are studied in order to
determine their possible gplicaion as the negative
eledrodein nickel / metal hydride batteries.

EXPERIMENTAL

The dloy samples were prepared by arc melting
adequate proportions of the constituent elements of purity
better than 3N, under high purity inert atmosphere in a
cooled copper heath. The obtained alloys of the AB,
type, of compositions ZrogTig1CrNi and
Zro_gTi 01MnNg 66V 046N i 11, were used without any
subsequent thermal treadment. The dedrodes were
prepared by cold pressure of the powders using equal
parts by weight of aloy (particle size < 105 um) and of
Teflon treged carbon (Vulcan XC-72). A Ni wire was
used as current colledor. The dedrochemicd
measurements were caried out by usng a 7 M KOH
solution at 30 °C and a Hg/HQO reference éedrode.

The behavior of the dloy for  hydrogen
absorption from the gas phase was investigated by
measuring pressure- composition- temperature (PCT)
curves by means of the dassicd volumetric technique,
using a Sievert type gparatus.

RESULTS

The adivation processof the AB, type dloys for
the hydrogen absorption in a KOH solution at 30 °C was
evaluated by using the cyclic voltammetry technique. By
comparing the dloys of different compasitions, as sown
in Fig. 1, it is observed that the ZrggTig1MnNgeeVo.46Ni11
alloy reades its maximum capadty after 25 voltammetric
cycles, whereas the ZrggTig,CrNi aloy requires 175
cycles.
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Fig. 1. Capadty vs. number of voltammetric cycle. v:
ImV/s, E(l): -1.4V; E(u): -0.4V.7M KOH, 30 °C.

On the other hand, from galvanostatic charge — discharge
cycling measurements charge storage cgadties of 324
mAh/g for Zro_gTiollM n0_66V0.45Ni1.1 and of 330 mAh/g for
ZrooTig1CrNi were obtained.
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Flg 2 PCT curves of Zro_gTiollM n0.65V0_46Ni1_1 at different
temperatures.

The PCT curves obtained at 100, 140 and 180°C
are shown in Fig. 2. As can be seen, the measured
isotherms present a stegp slope with a dlight plateau
tendency similar to that reported in (1) for the same dloy
a 30 °C. This fedure can be dtributed to the
microsegregation of alloying elements occurring during
solidificaion, sincein both cases the dl oys have not been
subjeded to homogenizing treaments after melting.
Saturation for the isotherm at 100 °C occurs at hydrogen
presares above 2000 kPa for a value of H/M = 3.4 ,
wheress at 500kPathe H/M ratiois 3.2.

DISCUSSION

alloys present charge storage capadty values pradicdly
of the same order. However, the adivation of the former
is achieved faster, indicaing that the substitution of Cr by
Mn and V leals to an aaeleration of the adivation
processes, possbly due to the formation of oxides that can
be reduced more eaily. In this resped, preiminary
experiments show that noble metal coatings aso
acceerate the adivation process and increase the rate
cgoability of these alloys. The fact that the measured
charge storage capadty for the ZrggTig1MngeeVo4eNit1
aloy is smaller than that reported in (1) (392 mAh/g), can
be ascribed to small differences in the dloy composition,
since its behavior is very sensitive to small variations of
alloying element contents.
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