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[image: YSZ--0006.jpg]Solid oxide fuel cells are a class of an electrochemical conversion device characterized by the use of a solid oxide material as the electrolyte.  The use a solid oxide electrolyte in SOFCs is to conduct negative oxygen ions from cathode to anode. The electrochemical oxidation of the oxygen ions with hydrogen or carbon monoxide thus occurs on the anode side.  SOFCs operate at very high temperatures, typically between 800 and 1000 °C.  At these temperatures, SOFCs do not require expensive catalyst materials, as is currently necessary for lower-temperature fuel cells such as PEMFC. Although impressive progress has been made in the development of alternative anode materials with mixed conducting properties, Ni/YSZ continues to be the most sought for high temperature SOFC applications so far.  Despite of its poor carburization and sulfidation capabilities during the operation of SOFC directly on hydrocarbons, Ni/YSZ continues to be the most widely used anode electrode material because of its high catalytic activity for hydrogen oxidation, hydrocarbon reforming, high electronic and ionic conductivity and durability.  The present study explains the effect of ceria incorporation into Ni/YSZ cermet anode layers on the performance of button-cell solid oxide fuel cells operating with n-butane/steam fuel feeds.  A series of Ni/CeO2/YSZ Anode materials were prepared by changing the metal ion concentration.  The materials were characterized by powder XRD, and HRTEM.  The electrochemical performance was tested at realistic condition on a single cell SOFC.  Comparison of the performance with and without the ceria indicated improvements for operation with doped ceria for direct n-butane/steam feeds.  For initial cell performance, ceria addition to the anode materials offered improved performance with higher power densities using n-butane suggesting that ceria may enhance water-gas-shift reactions and thereby increase H2 availability for more effective electrochemical oxidation in the anode layer. 
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