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Unitized regenerative fuel cells (URFCs) are electrochemical energy conversion devices capable of 
operating alternately as water electrolyzers and conventional fuel cells. They employ the same pair 
of electrodes for both electrolysis and power generation, offering advantages in terms of compact 
design, cost-effectiveness, and operational flexibility [1]. During electrolysis mode, the positive 
electrode must efficiently catalyze the oxygen evolution reaction (OER), while in fuel cell mode it 
must promote the oxygen reduction reaction (ORR). Unfortunately, for now they underperformed 
specialized devices due to large overpotentials between both modes, which significantly reduce 
their energy efficiency [2]. Present state-of-the-art electrocatalysts are precious metals and metal 
oxides such as Pt, IrO2 and RuO2. These materials are expensive, naturally scarce, and have 
insufficient durability for practical applications [3]. In this context, low-cost and earth-abundant 
electrocatalysts are essential for the widespread implementation of OER/ORR-based devices.  
This work will focus on the synthesis of bifunctional ORR/OER electrocatalysts to improve long-term 
stability while reducing noble metals with cost-effective alternatives for their use unitized 
regenerative fuel cells. 
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