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LiFe02-LiCo0 2-NiO materials for Molten Carbonate Fuel Cell cathodes. 
Part I: Powder synthesis and material characterization 
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Abstract 

Ternary compositions of LiFe0 2 , LiCo0 2 and NiO are expected to posses desirable characteristics for the Molten Carbonate Fuel Cell (MCFC) 
cathode application. This paper presents a detailed description of the synthesis of L iFe0 2 -L iCo0 2 -N iO powders as well as dense sintered 
materials together with a brief discussion on the common aspects and trends observed in the characterization of these materials for MCFC cathode 
application. Feasibility of two wet-chemical powder preparation techniques, the Pechini method and the glycine-nitrate method, was investigated 
to obtain powders with characteristics appropriate for cathode fabrication. Materials in the LiFe0 2 -NiO binary system and five ternary sub­
systems, each with a constant molar ratio of LiFe0 2/NiO while varying LiCo0 2 content, were studied. Powders with characteristics appropriate for 
MCFC cathode fabrication could be obtained by the Pechini method. The particle size of LiFe0 2 -LiCo0 2 -NiO powders considerably depends 
on the calcination temperature and the material composition. The electrical conductivity study reveals the ability of preparing LiFe0 2 LiCo0 2 -
NiO materials with adequate electrical conductivity for MCFC cathode application. 
© 2005 Elsevier B.V. All rights reserved. 
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1. Introduction 

1.1. Background 

The Molten Carbonate Fuel Cell (MCFC) is an electro­
chemical device, which can directly transform chemical energy 
from a fuel, such as hydrocarbons, and an oxidant into electrical 
energy. The MCFC has undeniable advantages, which are 
mainly connected with the higher operating temperature, such 
as high electrical efficiency, the possibility of using natural gas 
without external reforming and the high-grade waste heat 
generated [1]. These characteristics allow a wide spectrum of 
applications for the MCFC, varying from central power 
generation to industrial or commercial co-generation. However, 
the problems still associated with the MCFC should be solved in 
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order to achieve the fully commercial status. Among the 
obstacles for its commercialization, the dissolution of the 
state-of-the-art lithiated NiO cathode material is considered as 
a primary lifetime limiting constraint [2]. Development of 
alternative cathodes is considered as a main strategy to solve the 
cathode dissolution problem. 

The MCFC cathode development approach has followed the 
general sequence of experimentally identifying stable mate­
rials, evaluating their properties, improving their conductivity, 
developing fabrication methods to attain the required complex 
pore structure and finally testing the cathodes in the cell. The 
Candidate material should be stable under MCFC working 
conditions, with lower solubility in the cathode environment 
and higher solubility in the anode environment, than lithiated 
NiO [3], Moreover, the material should have higher electrical 
conductivity than 1 S/cm at 650 °C and high electrocatalytic 
activity for 0 2 reduction. Further it should be possible to 
fabricate the selected material into porous electrodes with high 
specific surface area. 
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