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Energy demand and consumption have been increasing 

rapidly because of population growth and industrial 

expansion in today's world. Carbon dioxide emission, which 

increases progressively due to fossil energy production, is a 

significant environmental concern. Therefore, using 

renewable energy systems and efficient energy conversion 

devices, finding new electrochemical energy storage systems 

is essential to decrease environmental pollution concerns 

while meeting the growing energy demand.  Oxygen 

evolution reaction (OER) is the key process in various 

electrochemical energy systems, such as rechargeable metal-

air batteries, water splitting devices, and fuel cell 

technologies. The challenge here is that OER has the slowest 

kinetics of all the counterpart half-reactions. Hence, today 

extensive research interest has focused on developing 

efficient electrocatalysts for OER [1]. The current 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. Next-generation OER 

catalysts include Perovskite oxide (e.g., single perovskite 

expressed as ABO3) due to their adjustable physicochemical 

properties and, as a consequence, their catalytic properties by 

substitution of ions in the A and B sites. Metal-air batteries, 

fuel cells, and water electrolyzers all have a lot of potential 

with perovskite oxide materials due to perovskite's unique 3d 

electronic structures and structure flexibility[2,3]. To approach 

this problem, A-site management and altering the tolerance 

factor of perovskite oxide has a good option[4,5]. However, the 

effect of A site's impact on structural stability and creating a 

dynamic correlation between structure and activity have a 

lack of knowledge. 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, benchmark electrocatalysts BaSrCoFeO6 would be 

potentially active for OER and offer a way for A-site doping 

strategy. This study investigates the influence of A-site 

doping on the OER activity of BaSrCoFeO6 (BSCF) 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 BACF (A: Ca, La, Sr) 

powders. 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 

an immense influence on the OER catalytic activity of 

BACF. 
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