Partial selenization of NiCr-LDH to Ni0.85Se@NiCr-LDH heterostructure as an efficient electrocatalyst for hydrogen generation in AEM electrolyser
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Developing efficient and cost-effective electrocatalysts for anion exchange membrane (AEM) electrolysers is essential for sustainable hydrogen production through water electrolysis.[1] In this work, NiCr layered double hydroxide (NiCr-LDH) and its partially selenized heterostructure, Ni0.85Se@NiCr-LDH, is developed as bifunctional electrocatalyst for overall water splitting.[2] The catalyst was synthesized via a hydrothermal route followed by controlled selenization and comprehensively characterized to understand its structural, morphological, and compositional features. Compared with pristine NiCr-LDH, the Ni0.85Se@NiCr-LDH heterostructure demonstrated significantly enhanced catalytic activity for both the oxygen evolution reaction (OER) and hydrogen evolution reaction (HER) in alkaline media. It achieved low overpotentials of 258 mV for OER and 85 mV for HER at a current density of 10 mA cm-2. The superior performance originates from its higher electrochemically active surface area, improved electrical conductivity, reduced charge-transfer resistance, and optimized adsorption of reaction intermediates. The practical applicability of the catalyst was further demonstrated in a 5 cm2 AEM electrolyser employing optimized porous transport layer materials. The electrolyser delivered a cell voltage of 2.31 V at 1 A cm-2, confirming the potential of Ni0.85Se@NiCr-LDH as a scalable and economically viable catalyst system for industrial hydrogen production. These results highlight the effectiveness of heterostructure engineering in developing high performance, non-precious-metal electrocatalysts for next-generation water electrolysis technologies.
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