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Doped ceria has been widely studied as electrolyte materials for intermediate temperature solid oxide fuel cells (IT-
SOFCs). Solid oxide fuel cells (SOFCs) are high-temperature devices that have ceramic electrolytes and all solid 
components. They have good modality and accept a wide range of fuels, including hydrogen and other, more accessible 
chemicals like methane, gasoline and coal. It is believed that SOFCs are ideal for future clean power generation [1]. 

Advantage of using ceria-based electrolytes is well known as higher ionic conductivity. Thus, it is expected, with a 
similar power output, to lower the operation temperature for SOFC stacks from 1,173 – 1,273 K currently for zirconia-
based cells to 973– 1,073 K for ceria-based cells. This advantage makes the fuel cell using ceria-based electrolyte 
competitive with other types of fuel cells operating at lower temperature. In addition, the reduction in operation 
temperature would avoid high temperature interaction and inter-diffusion that take place between cell components and 
thus increase the stack life time. It also relieves materials constraints and allows more flexibility in regard to the choice 
of stack materials (e.g., the use of metallic rather than ceramic separators) and thus lowers the fabrication costs [2]. 

In this work, Ce1–xSmxO2–x/2 (x = 0.1, 0.2, 0.3 and 0.4) compounds has been prepared by an aqueous sol-gel synthesis 
method using tartaric acid as a complexing agent in the sol-gel processing. In order to explain and better understand the 
possible thermal decomposition behavior of the synthesized precursors and crystallization process of the final materials, 
the thermal analysis (TG/DSC) of the as-prepared Ce–Sm–O tartrate gel precursors for Ce0.9Sm0.1O1.95, Ce0.8Sm0.2O1.9, 
Ce0.7Sm0.3O1.85 and Ce0.6Sm0.4O1.8 ceramics was performed. Moreover, the crystal phase structures and surface 
morphology of the as-prepared compounds were investigated by X-ray diffraction (XRD) and scanning electron 
microscopy (SEM). 
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