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Solid oxide fuel cell (SOFC) is an electrochemical device which converts chemical energy of a fuel (such as hydrogen or a 
hydrocarbon) into electricity at temperatures from about 550 to 1000oC. SOFC offers certain advantages over lower temperature 

fuel cells, notably its ability to use CO as fuel rather than being poisoned by it, and high grade exhaust heat for combined heat and 
power, or for combined cycle gas turbine applications. Siemens successfully operated a 100 kW combined heat and power system 
for more than 36,000 hours with a voltage degradation of less than 0.1% per 1000 hours, and individual cells have been tested for 
over 8 years with ability to withstand over 100 thermal cycles. The most important need to commercialize this technology is to 
significantly reduce the overall cost of SOFC-based power systems. Reduction of operation temperature enables use of low-cost 
metallic interconnects and a decrease in maintenance costs. However, at lower temperatures, greater ohmic loss due to a reduction 
in ionic conductivity in the electrolyte and reduced catalytic activity of electrodes result in lower cell performance. To improve 
cell performance at lower temperatures, employing advanced materials with improved ionic conductivity for the electrolyte and 
mixed ionic-electronic conductivity for the electrodes has been investigated. This overview discusses the designs, materials and 
fabrication processes, and the performance of SOFCs under different operating conditions. Applications of such cells in stationary, 
mobile and military market sectors including their commercialization status are reviewed and challenges in reducing cell and 
system costs are summarized.
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