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y-MnO, is widely studied for its use in alkaline
primary batteries. Among the numerous efforts mtde
improve their properties, various authors reporé th
substitution of manganese for other transition feefief
1). Nevertheless, all the substitution ratios régbin the
literature are less than four or five percent, amele
never completely proved.

Using chemical synthesis, we managed to
synthesize/-MnO, powders containing 0% to 30% of iron
as deduced from Energy Dispersion Spectroscopyestud
We then conducted numerous studies on these phases
using techniques like Scanning Electron Microscogy,
rays diffraction or thermal analysis. All the rdsudre in
favor of a manganese substitution for iron. Fornepie,
all samples present a single type of particles imaqgy
that does not change with the iron amount. In the
meantime, structural studies show that the presefce
iron does not change the ramsdellite-type structure
Position and intensity of the reflections continsiguary
but one cannot observe the appearance of any new
reflection (Fig.1).

The different samples have been
electrochemically reduced in 9M KOH versus platinum
and compared to purg-MnO, prepared in the same
conditions. The reduction curve profile dependstioa
iron amount. While the first electron discharge nist
drastically affected, the second one is (Fig.2)e Téngth
of the plateau at —0.4 volt vs Hg/HgO is reducedentme
iron amount is increased, and there is appearah@ o
second plateau around —0.8 volt vs Hg/HgO. Surmlgj
the first plateau that is attributed to the reduttin
solution of Mri* into Mré* (ref 2) has almost disappeared
with only 20% iron in the sample. Note that the st
plateau around -0.8 volt does not correspond to any
known iron or manganese compound reduction.

Therefore, in order to undoubtedly prove the
substitution and explain the overall reduction pss; we
conducted Mdssbauer spectroscopy measurements both
on the starting samples and during the reductiothef
one containing 20% iron (Fig.3). The evolution bgt
Mdéssbauer spectra with the iron amount corresptmas
statistical distribution of the iron atoms in octdnal
environnement as expected in the case of a sufistitu
During reduction, Mdssbauer spectroscopy throwsesom
light on the involved mechanism.
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Fig.1 : X-rays diffraction patterns
of the iron substituteg-MnO, phases
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Fig.2 : Electrochemical curves of the reductioty-&nO,
and 20% iron substitutedMnO, in 9M KOH
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Fig.3 : Mdssbauer spectrum
of the 20% iron substitutedMnO,



