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Due to the increasing ecological requirements for power sources, oxide-ion conductors have garnered various 

researchers’ attention due to their potential applications in solid oxide fuel cells (SOFCs) as a next generation of the green 

energy system. One of the most widely used and investigated electrolytes is yttria-stabilized zirconia (YSC) which has 

excellent ionic conductivity at high temperatures (1000 °C). However, high working temperature results in electrolyte 

performance degradation and shortens the lifetime of SOFCs systems. Therefore, low-temperature alternative electrolytes 

with enhanced ionic conductivities are being investigated [1]. 

Since the first report by Lacorre et al. [2] that the LAMOX family of oxides based on La2Mo2O9 can be a potential 

candidate for oxide-ion conduction a new window of materials in the field of oxide-ion conductors has been opened up 

[3]. This compound crystallizes into two different crystallographic modifications: low-temperature monoclinic α-phase 

and high-temperature cubic β-phase. It was found that the ionic conductivity of this material is strongly associated with 

the phase transition from monoclinic α-phase to cubic β-phase which occurs at 580 °C temperature. The main reason for 

the much higher ionic conductivity in the β-La2Mo2O9 crystal phase is related to the higher oxygen vacancies 

concentration in its structure, which creates additional paths for oxygen ions diffusion. Thus, the increase in the 

conductivity of oxygen ions has a close connection with the enhanced concentration of vacancies in the electrolyte 

structure. 

The stabilization of high-temperature cubic phase by substituting of La sites with alkaline earth (Ca, Sr, Ba) metals 

remains a great challenge because of the enhanced suppression of β-phase, however, the introduction of extra oxygen 

vacancies leads to higher anionic conductivity of corresponding ceramic mixture [4, 5]. Gao clearly showed that a suitable 

amount of Sr doping in La2Mo2O9 not only can completely suppress the structural phase transition, resulting in high-

temperature phase stabilization at room temperature but also can effectively increase oxide-ion conductivity of samples 

at higher temperatures [6]. 

The use of a conventional solid-state reaction method for the synthesis of La2Mo2O9 ceramic is most common 

because of the simplicity and high availability of this technique. Despite these advantages, the control of the mixing stage 

of starting materials remains the main drawback for solid-state synthesis which usually leads to impurities, higher 

porosity, and lower connectivity between grains in final ceramic. This side effect could be successfully eliminated by 

using so-called wet chemical techniques, which enable the enhancement of the mixing stage at the molecular level and 

improve the properties of final ceramics. Moreover, it is possible to control final ceramic molar composition, particle size, 

morphology, purity, homogeneity, and other properties by changing synthesis parameters like temperature, nature of the 

starting materials and complexing agent, concentration, pH, solvent, reaction time, etc.  

In this study, the homogenous oxide-system for La2–xSrxMo2O9–δ (x=0.01–0.2) was prepared using an aqueous sol-

gel synthesis method. This method is mainly based on the use of tartaric acid as a complexing agent that reduces 

interactions between the individual components avoiding the formation of precipitates during the evaporation stage from 

the reaction mixture. The thermal decomposition of La–Sr–Mo–O tartrate gel precursor and phase transition of  

La2–xSrxMo2O9–δ crystalline system was investigated by thermogravimetric analysis and differential scanning calorimetry 

(TGA-DSC). The obtained results clearly showed that the substitution effect stabilizes cubic β-phase for La2Mo2O9 at 

room temperature. Besides, no phase transition for the La2–xSrxMo2O9–δ samples from meta-stable cubic to monoclinic 

phase was observed. X-ray diffraction (XRD) analysis was performed in order to determine the crystal structure of the 

heat-treated ceramic materials. The microstructure and surface morphology of the ceramics heat-treated at 1200 oC of 

temperature were analyzed by scanning electron microscopy (SEM). 
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