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Solid oxide fuel cells (SOFCs) are clean source of energy generation. Solid electrolyte constitutes an important component 
of the SOFCs. YSZ has been in use for this purpose. But it exhibits adequate oxygen ions conductivity at high temperature 

viz 900-1000°C. This high temperature puts lot of constraints on the use of materials in the construction of the cell and cell 
stacks. For the last few years, rare earth doped ceria has received a great deal of attention due to enhanced ionic conductivity 
in the intermediate temperature range 500-700°C. Samarium doped ceria SDC and gadolinium doped ceria (GDC) have been 
reported to have high ionic conductivity among trivalent lanthanides. But Sm and Gd are very costly. Hence, there is an 
increasing interest to identify and develop new ceria based oxides using cost-effective dopants for technological applications. 
A new co-doping approach has been introduced to further increase the conductivity in the intermediate temperature range 
and to reduce the cost also. An improvement in the conductivity has been found by co-doping. Recently, the research has been 
going on the ceria/salt based nanocomposite solid electrolyte to further increase the ionic conductivity at low temperature 
viz. 300-600°C.  The composites, composed of two phases one is doped ceria crystalline phase and other is amorphous salt 
(carbonate, chloride, hydrate or sulphate), show conductivity in the range 0.01-1S-cm−1 at 400–600°C and suppress the 
electronic conductivity effectively. The present overview summarizes the investigations on the ionic conductivity of singly and 
co-doped ceria and nanocomposites based on ceria/carbonate dual phase.
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