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Challenges and Development Directions for NiFe—Based Electrocatalysts in Water Electrolysis for Oxygen

Evolution Reaction (OER)
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[Abstract] Seawater is an abundant source of electrolyte and represents one of the most attractive technological
paths to produce green H2 at scale;however, for a viable and sustainable application, the efficient and long—term
operation of anodic OER is crucial for overall performance of the system.While NiFe LDHs perform well under
alkaline fresh water conditions , there is a lack of progress toward applying them to actual seawater
applications:they face the triple challenge of chloride ion corrosion, competing with chlorine evolution reactions
as well as being poisoned by multi—component impurities;leading to nearly simultaneous occurrence of activity
degradation and structure collapse.Use of techniques such as synthesis of surface protective layers, controlled
modification of the electronic structure,and multiscale self—cleaning dynamic regeneration approaches are used
to overcome such challenges, thereby reestablishing the balance of corrosion inhibition with reaction
specificity.Looking forward, bridging from bench—top work to commercial robustness requires complementary
advances in operando mechanistic studies,heterogeneous integration of materials system, and full electrolysis cell
performance validation.
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