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Oxide-ion conductors are used extensively for the electrochemical applications, such as oxygen separation, oxygen 
sensors, and the fuel cell component as electrolytes. As a new generation of power system, solid oxide fuel cells (SOFCs) 
have gained considerable attention due to their high efficiency of energy conversion and environmental compatibility [1]. 
Lately, the discovery of high ionic conductivity in a new family of oxides based on the parent compound lanthanum 
molybdate, La2Mo2O9, known as LAMOX, has given a new and important input to the research in this field. To avoid the 
ionic conductivity decrease, induced by the phase transition, various types of substitutions on La site (K+, Ca2+, Sr2+, Ba2+, 
Pb2+, Pr3+, Y3+, Dy3+, Sm3+, Eu3+, Nd3+, Gd3+, Bi3+) or Mo site (W6+, Cr6+, V5+, Nb5+, P5+, S6+) have been devoted to the 
stabilization of high conductive β-phase [1]. 

In this study the La2-xYxMo2O9 (x=0.2; 0.1; 0.05; 0.01; 0.005) compounds from La–Y–Mo–O tartrate gel precursors 
by heat treatment were synthesized via aqueous sol-gel method. The substituted double oxides were additionally 
investigated by thermogravimetry (TG) and differential scanning calorimetry (DSC), X-ray diffraction (XRD), scanning 
electron microscopy (SEM), Fourier transform infrared (FT–IR) and Raman spectroscopy (RS) techniques. The TG/DSC 
analysis revealed both the possible decomposition processes of volatile organic parts in the La–Y–Mo–O tartrate gel 
precursors and the crystallization of cubic β-phase of the final material above 813 K of temperature. XRD results 
confirmed the formation of crystalline phases. SEM analysis showed the dependency of the surface morphology from the 
amount of yttrium substitution on La site in the final ceramics. Meanwhile, the FT–IR and RS investigations revealed 
possible vibrational, rotational, and other low-frequency modes in the analyzed oxides. Additionally, these techniques 
allowed to evaluate the substitution effect not only in the crystalline phases, but also in amorphous gels and their 
intermediate decomposition products. 

 
[1] X. Liu, H. Fan, J. Shi, G. Dong, Q. Li, High oxide ion conducting solid electrolytes of bismuth and niobium co-substituted La2Mo2O9, International 

Journal of Hydrogen Energy 39, 17819-17827 (2014). 

mailto:arturas.zalga@chf.vu.lt

