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Li-doped Sr2Fe1.5Mo0.5O6�t�G as novel symmetrical electrode 
for solid oxide cells: An insight into the oxygen reduction 

reaction 
 

Denis Osinkin a * 

 

For the first time, lithium-doped Sr2Fe1.5Mo0.5O6�²�G was synthesized and investigated in terms of its 

electrochemical behavior. It was found that the use of Li2CO3 as a lithium precursor for the solid-state 

synthesis of Sr1.9Li0.1Fe1.5Mo0.5O6�²�G is ineffective because it results in the formation of a LiFeO2. In contrast, 

the use of LiNO3 enables the synthesis of single-phase Sr1.9Li0.1Fe1.5Mo0.5O6�²�G. Lithium substitution was found 

to enhance the electrochemical activity of the electrode toward the oxygen reduction reaction. The 

polarization resistance of Sr1.9Li0.1Fe1.5Mo0.5O6�²�G was approximately 0.20 Ohm · cm2 at 800 °C, which is 

about 1.5 times lower than that of Sr2Fe1.5Mo0.5O6�²�G. 
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1. Introduction 

Solid oxide cells (SOCs), including solid oxide fuel 

cells (SOFCs) and solid oxide electrolysis cells (SOECs), 

have attracted considerable attention owing to their high 

energy conversion efficiency, fuel flexibility, and 

potential for reversible operation. One promising 

strategy for reducing the complexity and cost of SOC 

stacks is the development of symmetrical electrodes that 

can operate under both oxidizing and reducing 

atmospheres. Such materials should exhibit mixed ionic-

electronic conductivity, high catalytic activity toward 

both oxygen reduction and fuel oxidation reactions, as 

well as excellent redox stability [1]. 

Among the numerous electrode materials 

investigated for symmetrical SOCs [2], the double 

perovskite Sr2Fe1.5Mo0.5O6�²�G (SFM) has emerged as one of 

the most promising candidates. Chen and co-workers first 

demonstrated the applicability of SFM as a symmetrical 

electrode material for SOECs, demonstrating its low 

polarization resistance and stable operation under both 

anodic and cathodic conditions [3]. Subsequently, SFM 

was proposed as an anode material for reversible SOFCs 

due to its excellent redox stability and resistance to sulfur 

poisoning and carbon deposition [4]. 

Fundamental understanding of the exceptional 

electrochemical properties of SFM was provided by Ana 

Munoz-Garcia et al., who combined neutron diffraction 

and DFT calculations to reveal significant oxygen 

nonstoichiometry and mixed ionic-electronic conduction. 

Their study demonstrated that the formation of oxygen 

vacancies is energetically favorable due to strong Fe�²O 

hybridization, which simultaneously promotes oxide-ion 

transport and electronic conductivity [5, 6]. They found 

that the propensity of SFM to form oxygen vacancies not 

only enables rapid oxide-ion diffusion through the bulk of 

the material but also contributes to its high electronic 

conductivity. a: Institute of High-Temperature Electrochemistry, UB RAS, Yekaterinburg 

620066, Russia 
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