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This research focuses on the development and comprehensive analysis of novel electrocatalysts for energy 
conversion applications, particularly for the hydrogen evolution reaction (HER) and oxygen evolution reaction (OER) 
in alkaline media.1,2,3 We investigated the electrocatalytic activity of nickel and cobalt electrodes modified with 
noble metals such as rhodium, ruthenium, iridium, and platinum. Modified polycrystalline electrodes were 
prepared via facile galvanic displacement from a highly concentrated acidic solution of noble metals.1,2,3 Our 
findings show that nickel-based electrodes, especially those modified with rhodium and platinum, demonstrate 
superior performance, making them promising candidates for alkaline water electrolysis.1,2 Because of its high 
efficiency, we investigated further the rhodium-modified nickel polycrystalline electrodes.1 This surface 
modification led to a significant enhancement in both HER and OER activities, although hydrogen oxidation (HOR) 
and oxygen reduction reaction (ORR) activities were reduced compared to those of polycrystalline platinum. The 
presence of semiconducting Rh2O3 was found to adversely affect HOR and ORR performance, while metallic Rh and 
conductive RhO2 were beneficial for the HER and OER.1 The research further elucidates the mechanisms underlying 
the enhanced electrode kinetics on these Rh-modified nickel electrodes and highlights the role of rapid galvanic 
changes in improving electrocatalytic activity. Overall, the studies provide insights into engineering advanced, 
efficient, and cost-effective electrocatalysts for clean energy applications, critical for achieving energy security in 
modern society. 
 

 
Figure 1. HER diagrams and scanning electron microscopy images  
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