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Solid oxide fuel cells (SOFCs) have emerged as a promising candidate in the search for an efficient and en-
vironmentally friendly source of electrical energy. SOFCs offer several benefits over traditional sources of
electricity, such as high efficiency and reduced emissions. However, SOFCs have experienced limited com-
mercialization due to short device lifespans and high operating temperatures, the latter feature is largely
dictated by the electrolyte material. The quest for improved electrolyte materials, which would ideally exhibit
properties such as high phase stability and high ionic conductivity at intermediate temperatures (650 oC),
remains a critical aspect in advancing SOFC performance and application. Advanced synchrotron techniques
are required to investigate the local and long-range structural details which determine the overall electrolyte
performance. I will present selected work wherein advanced synchrotron techniques at elevated temperatures
were used to investigate the structure of bismuth oxide- and lanthanum molybdate-based materials to probe
the suitability of these materials as SOFC electrolytes.
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