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Ionic conductors have been attracting considerable attention since they were discovered by Faraday over 200 years 
ago. Devices such as the solid oxide fuel cell (SOFC) take an interest as the critical step in hydrogen economy. To be 
technologically viable these oxide electrolytes must exhibit high oxide-ion mobility and low operating temperatures [1–
3]. Since Laccore at el. reported La2Mo2O9 high ionic conductivity, it has attracted much attention because of its potential 
application as solid electrolyte (0.06 S/cm at 1073 K) [2]. 

La2Mo2O9 exists in two different crystallographic modifications: monoclinic α phase (P21) that occurs at room 
temperature with a very low conductivity and cubic β phase (P213), which is stabile above 853 K. After phase transition 
the anionic conductivity increases sharply by two orders of magnitude. In order to stabilize β-phase of the lanthanum 
molybdate in low temperatures, K+, Sr2+, Ba2+,Ca2+, Bi3+, V5+, S6+, Cr6+, W6+ and other ions can be used to suppress the 
phase transition to the α-phase. The substitution with lower valence cation (Ca2+, Sr2+) could stabilize the cubic structure 
of β-phase and increase oxygen-vacancy concentration. This action may lead to higher ionic conductivity and better 
stability of final ceramic [4–6].  

Moreover, it is well-known that transport properties strongly depend on the preparation methods, which are used for 
the synthesis of polycrystalline powders. Negative effect of these properties can be caused by porosity, impurities and 
low connectivity between the grains [7], which usually occurs using traditional synthesis technique like solid-state 
reaction. Meanwhile, using aqueous sol-gel synthesis it is possible both to avoid the limitations described above, and to 
enhance homogeneity, purity and density of the final ceramics. This method also allows to synthesize different ceramic 
materials in relatively low temperatures. Besides, using this technology, chemical reaction takes place either in an atomic 
or molecular levels and long diffusion paths is not necessary. Furthermore, in the sol-gel process using tartaric acid as a 
ligand it is possible to reduce interactions between the individual components, thus avoiding the formation of precipitates 
during the gelation process. 

In this study, we report environmentally benign and simple method, which is successfully applied for the synthesis 
of La2-xMxMo2O9-γ (where, M = Ca and Sr). Besides, in order to investigate both the thermal decomposition of La–M–
Mo–O tartrate gel precursors and crystallization temperature of the final double oxide the thermogravimetric analysis and 
differential scanning calorimetry (TGA-DSC) were performed. The obtained results clearly showed that calcium and 
strontium doping in the lanthanum site stabilizes cubic β phase of La2Mo2O9 at room temperature and no phase transition 
from meta-stable cubic phase to monoclinic was observed. Additionally, all synthesized materials were analyzed by X-
Ray diffraction (XRD) analysis and Raman spectroscopy in order to show the highest doping amount of alkaline earth 
metal in lanthanum molybdate without secondary phase formation. Furthermore, the morphology of different doped 
ceramics were investigated by scanning electron microscopy (SEM), which revealed the dense surface formation with 
individual micrometer sized particles of the samples sintered at 1473 K of temperature.  
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