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Disolution of the state-of-the-art lithiated nickel
oxide cahode is a mgjor obstade for the development of
MCFC technology (1). Alternative cathode materials
should be seleded on the basis of their chemicd, thermal
and morphologicd stability as well as possessng
adequate dedronic oonductivity. LiFeO, and LiCoO, (2-
4) have so far been reported as the most prominent
aternative materials, however, they could not
satisfadorily substitute the state-of-the-art cathode. A
solid solution consisting of LiFeO,, LiCoO, and NiO is
expeded to peses vme of the desirable properties of
these three materials (5). The aim of this reseach work
was to find alternative athode materials in the LiFeO,-
LiCoO,-NiO system by investigating eledronic
conductivity of the materials and evaluating their
eledrochemica performance

Pechini and Glycine-nitrate processes were used for
powder preparation followed by cdcination to complete
the readion. Nitrogen adsorption method, Pycnometry, X-
ray diffradion (XRD) and Scanning Eledron Microscopy
(SEM) were employed for powder charaderizaion. D.C.
eledricd charaderizaion by four-probe method was
performed on pellets. Seleded compositions were tape-
cast and sintered to oltain porous-gas-diffusion cathodes.
SEM and XRD were employed for mictrostructural
charaderizaion and phase analysis of prepared cathodes.
Pore size distribution was obtained by mercury
porosimetry and d.c. eledricd conductivity by van der
Pauw technique. The porous cathodes were charaderized
eledrochemicdly in a laboratory-scde fuel cdl of 3 cm?
area Performance of cathodes has mainly been studied by
steady—state polarizaion curves obtained under different
conditions. The eledrolyte consists of an eutedic mixture
of 62 mol% Li,CO; and 38 mol% K,CO; and the
experiments were performed under optimal degree of
eledrolyte fill . Tests have been performed with standard
humidified at 60°C for the cahode and the anode
respedively and varying the temperature. The obtained
potentials were mrreded for the ohmic dropinthe cdl.

Fig.1 shows the details of the prepared compaositions.
Initially, the binary compositions were subjeded to
preliminary charaderizaions. A continuous range of solid
solution was observed in the LiFeO,-NiO binary system,
however, some multi-phase materials were deteded in
other binary systems (5). It also reveded the existence of
single-phase materials, possesing adequate dedricd
conductivity, with LiFeO, content higher than 10 mol%.
A study on the ternary system, with constant 1:1 ratio of
LiFeO,:NiO but varying the content of LiCoO,, reveded
the existence of a solid solution up to 10 mol% of
LiCo0O,. Fig.2 shows the d.c. eledricd conductivity of
these compositions. Based upon them, some of the
compositions were subjeded to eledrochemicd
performance studies. Preliminary measurements on the
cahode performance in the operating fuel cdl showed
promising results.
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Fig.1 Compoasitionsin the LiFeO,-LiCoO,-NiO system

16
LiCoO2 % o
144 O 20
O 15
121 o 10 =
ol A 5
1w 0 o
5 s
) (@]
£ 6-
o]
(@)
410 O 4
240 - ¢ A
'S ¢ A
Lk, 4+ ¢ v v
1 1 1 1 1
(@) o o o o
Ln o Te) o [Te}
Te] © © ~ ~

Temperature (°C)

Fig.2. D.C. eledricd conductivity (at theoreticd density)
in cahode gas environment of the compositions prepared
by varying the content of LiCoO, while keeuing LiFeO,:
NiO ratio as 1:1.



