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Abstract 

L i F e 0 2 - L i C o 0 2 - N i O ternary materials are considered as more viable alternatives to lithiated NiO, in solving the cathode dissolution problem 
o f the Molten Carbonate Fuel Cell (MCFC). This paper presents a detailed description o f fabrication and characterization o f L i F e C ^ - L i C o O j -
NiO porous gas diffusion cathodes for MCFC. together with a brief discussion on the limitations and trends observed in cathode optimization. 
Several L i F e 0 2 - L i C o 0 2 - N i O ternary compositions and aLiFe02~-NiO binary composition, were fabricated into porous cathodes by tope casting 
and sintering. The sintered cathodes were subjected to phase analysis, electrical conductivity and pore structural characterization. A bimodal pore 
structure, appropriate for the MCFC cathode, could be achieved in sintered cathodes prepared using poreformers and sub-micron size powders. 
The amount o f poreformers significantly influences the pore structure and the electrical conductivity o f sintered cathodes. Furthermore, this study 
indicates the nature o f the compromise to be made between the electrical conductivity, phase purity, pore structure and porosity in optimization 
cathodes for the MCFC application. 
© 2005 Elsevier B.V. All rights reserved. 
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1. Introduction 

/./. Background 

The Molten Carbonate Fuel Cell (MCFC), which is a highly 
efficient and environmentally friendly power generation 
source, has attracted wide attention especially due to its 
promising characteristics for large-scale electric power gener­
ation. After having been under extensive investigations for 
many decades, MCFC has already approached the early stages 
of commercialization. However, to achieve the fully commer­
cial status, the problems still associated with the MCFC should 
be solved. Among them, the dissolution of the state-of-the-art 
lithiated nickel oxide cathode is a primary life-time limiting 
constraint of the MCFC [1]. Besides some attempts to suppress 
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the dissolution of the lithiated NiO cathode, the development of 
alternative cathodes has been a main strategy for solving the 
cathode dissolution problem [1 - 3 ] . 

The oxide ; ceramics, LiFe0 2 , LiCo0 2 and L i 2 Mn0 3 , which 
were earlier supposed to be the most promising alternative 
candidates, have failed to substitute for lithiated NiO [4 9]. 
Apart from identifying alternative cathode materials, a consid­
erable amount of research work has been carried out for 
developing NiO cathodes [10 13]. Surface modification of 
NiO cathodes have been .carried out by coating the NiO 
cathode with better solubility resistant materials such as 
LiCoO? or LiFe0 2 [10,11]. However, none of these cathodes 
could successfully be substituted for lithiated NiO cathode in 
MCFC. 

ternary compositions of LiFe0 2 , LiCo0 2 and NiO have 
subsequently; been proposed as viable alternatives for the 
MCFC cathode application, especially due to their lower 
solubility and better electrical conductivity [1,1.4] under MCFC 
cathode conditions. The promising characteristics of the 
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