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Climate change has stimulated great interest in developing 

clean and renewable solutions for energy conversion and 

storage[1]. Emerging technologies for solutions, like unitized 

regenerative fuel cells, metal-air batteries, and water 

electrolyzers, depend on the reliable catalyst materials suited 

for long term application in alkaline environments. In 

particular, the demanding reaction in these systems is the 

oxygen evolution reaction involving complex 

multielectron/proton transfer processes and thus sluggish 

kinetic. At present, the state-of-the-art OER catalysts are IrO2 

and RuO2. However, the high cost and scarcity of these 

materials severely prevent the wide-scale application of these 

systems. Perovskite oxide (e.g., single perovskite expressed 

as ABO3) electrocatalysts are particularly considered next-

generation OER catalysts due to their adjustable 

physicochemical properties and, as a consequence, their 

catalytic properties by substitution of ions in the A and B 

sites. Perovskite oxide materials offer great potential to 

improve the efficiency of metal-air batteries, fuel cells, and 

water electrolyzer due to their unique 3d electronic structures 

and structure flexibility[2,3]. Recently, surface self-

reconstruction of perovskite oxides during OER has been 

shown via in situ and operando spectroscopic techniques. To 

approach this problem, management of A-site element and 

altering the tolerance factor of perovskite oxide has been 

offered [4,5]. Yet, the understanding on A‐site influence on the 

structural stability and establishing the dynamic correlation 

between structure and activity are still missing. Thus, it is 

highly desirable to develop the A‐site design strategies to 

reveal the coherent structure‐activity correlation in the OER 

process. In this context, double perovskite La2CoMnO6 

would be potentially active for OER and pave the way for A-

site doping strategy. This study systematically investigates 

the influence of A-site doping on the OER activity of 

La2CoMnO6 (LCM) parent perovskite oxide catalysts. Here, 

we performed the sol-gel-derived polymeric citrate gel 

method to fabricate the perovskite oxide catalysts. X-ray 

diffraction (XRD) was used to examine the crystal structure 

of the A-LCM (A-site doped LCM) powders. The elemental 

concentration of A-LCM was measured by inductively 

coupled plasma optical emission spectroscopy (ICP-OES). 

X-ray photoelectron spectroscopy (XPS) was applied to study 

the valance state of the oxides. Finally, electrochemical tests 

were performed using a rotating disk electrode (RDE) in 

alkaline media. The results show that both lattice parameters 

and valance states of the B-site oxides have immense 

influence on the OER the catalytic activity of A-LCM. 
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Figure 1:  A-site dependent crystal structure 

management and thus activity. Hexagonal 

Ba2CoMnO6 shows the highest activity. 

 


