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This work reports the results of a systematic
investigation on the dfea of Co as substituent for Ni on
several physicochemica properties of LaNi(47.¢SNe3Cox
metal hydride dloys, where 0 < x < 0.7 . Eledrochemical
studies included measurements of charge/discharge
polarization charaderistics, the cycle life, and
charge/discharge readion kinetics at severa states of
charge and temperatures. Kinetic studies of the hydriding-
dehydriding processes have been made using
eledrochemicd impedance spedroscopy. The hydrogen
equili brium pressure were monitored as a function of the
state of charge on adivated eledrodes. X-ray absorption
spedroscopy has been used to study the dedronic
properties of La, Co and Ni in the dloys, and X-ray
diffradion to oltain the unit cdl | attice parameters.

The metal hydride dloys were prepared from
high purity (>99.9%) starting materials by the ac melting
technique under inert gas. X-ray diffradion (XRD)
patterns were obtained for each all oy. Alloy powders with
a mean particle size less than 10 pm crushed by a
medhanicd method were used. Eledrodes were prepared
by pressing a mixture comprised of 0.050 g of the dloy
powder, 0.050 g of carbon blad (Vulcan XC-72), and 33
weight percent (wt.%) polytetrafluoroethylene (PTFE)
binder, on both sides of a nickel screen with a geometric
areaof 2 cm?. Eledrochemical measurements were done
in athreeeledrode cdl in 6 mol L™ KOH, with a Pt mesh
courter eledrode and a Hg/HgO-KOH 6 M reference
eledrode. Kinetic impedance measurements were made
when the dedrode dcarging capadty had readed the
maximum, at open-circuit potential, on severa states of
charge and temperatures. The dedronic properties of the
alloys were studied by X-ray absorption spedroscopic
(XAS) at the LNLS - National Synchrotron Light Source-
Braal.

X-ray diffradometry results indicae that all
alloys present hexagonal CaCus-type structure. With the
introduction of Co, the diffraction pe&ks shift to smaller
angles, implying in an increase in the lattice parameters.
Figure 1 shows XANES spedra & Ni K-edge for some of
the studied all oys. It is observed that the magnitude of the
pre-edge is not considerably affected due to the presence
Sn and/or Co. This means that substitutions of Ni for Sn
and/or Co do not lead to any appredable change in the
occupancy of the Ni 3d and/or 4p eledronic energy states.

Figure 2 shows eledrochemicd impedance
spedra for the adivated LaNi4oSng3Cog; aloy, obtained
at several temperatures for a fully charged eledrode. In
the high-frequency range the impedance spedra show an
arc with the magnitude and charaderistic freguency
essentially independent on the temperature and state of
charge. In the lower frequency region, another arc is
developed hut here the feaures are strongly dependent on
the temperature, state of charge of the dedrode, and all oy
compaosition.

Generally, it is seen that the presence of cobalt
causes a deaease on the hydrogen equili brium presaure
and on the rate of cgpadty decay, and an increase in the
cycle life and on the alloy adivation time. All these
phenomena uld be related with the increase of the unit
cdl volume due to the presence of Co, as seen from the
XRD measurements. The low frequency impedance
feaures of the metal hydride eledrodes were related to
the carge transfer step of the hydriding-dehydriding
processes [1]. It was found that the caalytic adivity with
resped to the hydrogen oxidation readion is esentialy
independent on the Co content. This result was explained
by a similar filling of the Ni 3d-band, as charaderized
from the XANES experiments.
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Fig. 1: XANES spedrain the transmission mode, at Ni K-
edge for uncycled eledrodes LaNis, LaNig7Sngas,
LaNis3Sne3Cog4and LaNig SNy 3Cog 7.
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Fig. 2 Nyquist plots at severa temperatures of
LaNi4oSng2Coq 7 fully charged eledrode. The inset shows
the ac in the high frequency range.



