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Solid oxide fuel cells (SOFCs) are very promising chemical energy conversion systems
for cogeneration of electricity and heat. Lowering the operating temperature is the main
challenge in current SOFC research activities. Such a reduction would greatly enhance the long-
term stability of the fuel cell, widen the construction material selection lessen the sealing
problem, and thus decrease the cost of SOFC technology. Nowadays the intermediate
temperature SOFCs operating at 773 <T < 973 K, based on doped ceria electrolytes with yttria
stabilized protective electrolyte layer at the anode side, are seen as a viable alternative for yttria
stabilized zirconia based electrolyte systems. We believe that activated lanthanide cobaltite based
micro-mesomacro- porous Lag4SrosC0035, ProaSrgsCo0s;5, and Gdy4SrocCo0Os5 cathodes,
prepared from corresponding nanopowders, are the probable cathodes for the intermediate
temperature SOFC [2-4]. For future decrease of the working temperature, the more active micro-
mesoporous cathodes and anodes are inevitable.

The micro-meso-macro-porous La;SryCo0O35, Pri4SryCoOs5 and Gd;SrxCoOss,
cathodes have been synthesized by using the nitrate solution thermal decomposition method and
characterized by N; and Ar sorption (BET), X-ray diffraction, SEM, AFM, cyclic voltammetry,
chronoamperometry and electrochemical impedance methods [2-4]. The micro-meso-macro-
porous Ni-CexGd; O, and Ni-Zr,Y 4O, anodes have been prepared using raw nanopowders
with Sggr equal to 6.3, 70.75 and 135 m> g'1 (NexTech Materials). For the detailed material
analysis, the three electrode setup was used. The cathodes and anodes were deposited onto the
electrolyte by screen-printing, followed by sintering at 1350°C for the anode and longlasting
sintering at 1150°C for the cathode. To increase the macroporosity of the cathode and the anode,
the additional pore forming agent (PFA) was added into the raw electrode paste.

The contribution of cathode to the overall twoelectrode cell response has found to be
important on the basis of differential derivative (A0Z vs. logf) plots method by varying chemical
composition and oxidant pressure (from 0.21 to 1 atm) [2-4]. The oxygen electroreduction
process was found to be strongly dependent on the external potential applied to the cell as well as
P, » indicating slow charge transfer process limitation at T > 873 K. At lower temperatures the

mass transfer process inside porous cathode influences noticeably the reaction rate. It was found
that the operation of the single-cells is not limited by slow cathodic processes only, and the
anodic processes also contribute to the total polarization resistance of the single-cells. The latter
result was confirmed by the influence of fuel composition variation on the area-specific series
polarization resistance values of the single-cells at F, = const. and T = const. It was found that

the total polarization resistance depends noticeably on the specific surface area of the NiO,
Ce1xGdxOs.5 and Zr Y015 raw powders used for preparation of the anode functional layers.
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