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ABSTRACT
The optimization of cathode-side interconnect coating and contact layer
materials is critical to the long-term performance durability and successful
commercialization of solid oxide fuel cells (SOFCs). Transition metal spinels have
found widespread use as protective materials for ferritic stainless-steel
interconnects. This study focuses on the synthesis and characterization of offstoichiometric NixFe3-xO4 and MnxCo3-xO4 spinels with the goal of identifying
optimal compositions in both systems for SOFC interconnect and contact coating
applications.
Bulk NixFe3-xO4 and MnxCo3-xO4 were obtained via the solid-state
reaction. The effect of off-stoichiometry on electrical conductivity and the
coefficient of thermal expansion (CTE) were investigated. The conductivity of
NixFe3-xO4 spinels was found to exhibit a drastic increase with increasing Fe
content, while the CTE was observed to be relatively insensitive to compositional
variation. Both the electrical conductivity and CTE of MnxCo3-xO4 spinels were
observed to increase with increasing Co content. Based on these results, optimal
compositions were identified for both spinel systems.
The effect of off-stoichiometry on the high-temperature diffusion between
MnxCo3-xO4 and Cr2O3 was also determined. The parabolic rate constant for
the reaction layer formation was found to increase with increasing Mn content.
A range of optimal compositions was determined based on the projected area
specific resistance and CTE match.
Based on the measured structural, electrical, and thermal properties, cationic
distributions were proposed and compared to previous results for both spinel
systems.
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