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OBJECTIVE lithium ferrate cathodes (3). This doubly
doped lithium ferrate cathode now has a

The objective of this research is to performance approaching that of the
develop cathodes for the molten carbonate lithiated nickel oxide cathode.
fuel cell (MCFC) having a performance
approaching that of the lithiated nickel In addition, we have continued to
oxide cathode and a significantly greater investigate the lithium cobaltate cathode.
life, particularly in pressurized MCFCs. To Its performance also approaches that of the
meet this objective, cathodes containing lithiated nickel oxide cathode. Others (4)
either doubly doped lithium ferrate or have also been investigating the lithium
lithium cobaltate are being developed, cobaltate cathode and have shown that it

exhibits a performance approaching that of
BACKGROUND INFORMATION the lithiated nickel oxide cathode.

The use of dopants such as Co, Ni, PROJECT DESCRIPTION
Mn, and Cu to improve the electronic
conductivity of lithium ferrate cathodes for This project is one of four MCFC
MCFCs was first described in a patent projects that are being pursued at Argonne
assigned to ANL investigators (1). This National Laboratory. The other three
patent also included the use of lithium projects are described elsewhere in these
cobaltate as an MCFC cathode, proceedings. In this project, we are

optimizing the composition, microstructure,
Subsequently, measurements were and loading density of the doubly doped

conducted to determine the properties of lithium ferrate cathode and the lithium
singly doped lithium ferrate cathodes under cobaltate cathode.
a broad range of MCFC operating
conditions (2). These measurements Experiments in this project include
showed that cobalt-doped lithium ferrate measurements of the resistivities, Seebeck
was the best of the singly doped lithium coefficients, and microstructures of the
ferrate cathodes, but it only performed well doubly doped lithium ferrate cathode and
over a very nan'ow range of MCFC cathode lithium cobaltate cathode. In addition, their
gas compositions. Our research then performance in MCFCs is being determined,
focused on the use of two dopants in
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and post-test analyses on the MCFCs are National Laboratory and an industrial
being conducted, partner.

This project is linked to another ACKNOWLEDGMENTS
project (development of an MCFC with
high power density) because such MCFCs This study is being conducted under
will require a cathode having a longer life the auspices of the U.S. Department of
than the present cathode, lithiated nickel Energy, Contract No. W-31-109-Eng-38.
oxide. Joseph R. Stapay and Kevin Byrne provided

technical assistance in the laboratory.
RESULTS
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Future experiments will be directed

toward a detailed comparison of the relative
performance, life, and life-cycle cost of the
doubly doped lithium ferrate, lithium
cobaltate, and lithiated nickel oxide
cathodes in pressurized MCFCs. These
experiments will be conducted by Argonne
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