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Introduction

For an efficient usage of metal hydride dloysin
alkaline Ni-MeH batteries, properties like deaepitation
behaviour or corrosion stabili ty must be improved.
Espedally the long term behaviour of aloys of the LaNis
type with complex compositionsisinfluenced by the
corrosion properties during the discharge processand by
changes in the lattice parameters during cycling.

Besides ex situ investigations and charaderisation
of powdered samples using an image plate Guinier camera
with ahigh resolution, in situ X-ray investigations on LaNis
type dectrode material were performedin 6 M KOH for the
determination of corrosion products on the dedrode surfaces
andfor the charaderisation d the thanges of the lattice
parameters during cycling of the dedrodes.

Experimental

The samples (working eledrodes) were ac melted
(some @wmpositions are shown in Table 1), cutted in slabs,
embedded in the dedrochemicd cdl, grinded and polished.
As courter eledrodes pure Ni sheds also embedded in the
cdl were used. A Hg/HgO/6 M KOH reference dedrode
was conreded to the cdl via asalt bridge and adsalso asa
reservoir for the dedrolyte. Detailsare givenin [1].
The treatment of the dedrodes was dore in the galvanaostatic
mode, the measurements were done potentiostaticaly at
potentials generated during the galvanostatic treaments.

The grazng incidence eperiments were performed
ontwo dfferent diffradion equipments. Oneis aspeda
designed arrangement with a Cu X-ray tube anda
monaochromator in combination with an image plate canera
covering 100 in the 2 theta range verticdly mourted,
allowing ahorizontal position of the dedrochemicd cdl. A
variable tube holder allowsthe variation o the angle of
incidencein the range between 0.1° and 18° (Fa.Huber, D).
The second oreisa dasscd verticdly mounted theta-theta
diffracometer equipped in the primary beam path with a
Goebel mirror and onthe detedion side with avery fast and
sensiti ve registration system also based on the image plate
technique. The detedion system covers arange of 120° in 2-
thetawith aresolution o 0.02° and all ows the registration of
a omplete in situ diff radogram within atime range of 30
semnds (Fa.Stoe, Darmstadt, D). Using this equipment, X-
ray diffradometry in the grazing incidence mode can be
performed duing a dasscd electrochemica experiment
with an appropriate high time resolution. Sincethe intensity
of the primary beam is focussed on an areaof less than 2
mn¥ , the intensity of the refleded beam is high enough to
generate diff radograms on a gopropriate time scde.

Results and Discussion

Thein situ grazing incidence diffradograms
exhibit at higher angles of incidence dl charaderistic
refledions of the CaCus type aystal structure. Lowering
the angle of incidence down to values < 2° additional
refledions appea which can be atributed mainly to
oxides and hydroxides on the surface The compound
La(OH); isthe main product generated during the anodic
treament of the dedrode material, which was also

proved

by external refledion absorption FT infrared spedroscopy
[2]. The anount on the surface depends mainly on the
concentration of Lain the “mischmetal” and on the time
of the anodic palarizaion treament. Cycling the metal
hydride material resultsin an enrichment of the
La(OH)s.surface oncentration.

Alloying elementslike Geor Culead to a
significant enhancement of the corrosion readion and
therefore to a further enrichment of La(OH)3 in the
surfaceregion. These dements cause dso a significant
deaeasein cgpadty at higher cycle numbers.

At an angle of incidence of 1° texture dfeds
change the shape of the diffractograms. The intensity of
some lower indexed refledionsis ggnificantly enhanced
and the overall counting rateis reduced.

We will present some recent results on the dloys
investigated and discussthe compasitional changes
measured by varying the angle of incidence @using a
different penetration and therefore information depth.

Table 1: Composition of some all oys

investigated

1 MMy aNizgs MN g4 Al 91 CO g6

2 MmMygeLaNizgs MN g4 Al 01 CO g6

3 MmMeeLaNizgs MN g4 Al 91 CO g6

4 MmMggeLaNizgs MN g4 Al 01 CO g6

5 MmMygeLaNizgs MN o2 Al g1 CO 06 Geg2
6 MmMygeLaNizgs MN o2 Al g1 C0 06 Clp2
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