Enhancing High-Current-Density Oxygen Evolution Activity on NiFe-LDH Coupled with Thermally Modified Nickel Foam for Alkaline Water Electrolysis
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Abstract 

To achieve the goals of the hydrogen economy, the development of efficient and cost-effective platinum-group metal (PGM)-free electrocatalysts is crucial for water splitting. Nonetheless, the kinetically sluggish oxygen evolution reaction (OER) and the suboptimal long-term stability of electrocatalysts hinders their practical applications. Herein, we fabricated a NiFe-layered double hydroxide (NiFe-LDH) coupled with thermally modified nickel foam (TMNF) electrocatalyst using a facile thermal treatment and electrodeposition strategy. The optimized NiFe-LDH/TMNF demonstrates superior OER activity in alkaline water (1 M KOH, 25 °C), attaining the low overpotentials of 230 and 270 mV at 10 and 100 mA cm–2, respectively, while maintaining excellent stability for more than 100 h. Additionally, the developed catalyst delivers exceptional performance under practical industrial conditions (6 M KOH, 80 °C), requiring low overpotentials of 220 and 240 mV at high current densities of 500 and 1000 mA cm–2, respectively. This study presents a scalable fabrication method for a high-performance OER electrocatalyst with strong potential for industrial deployment.
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