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[bookmark: _Hlk227850900][image: ]The oxygen evolution reaction (OER) is an important electrochemical reaction of the water splitting [1] and the rechargeable metal-air batteries [2]. However, the kinetics of OER are sluggish and it is difficult to lower the overpotential even with the OER catalysts, and even the acid stable IrO2 suffers from lattice collapse and poor durability [3]. In this talk, BaIr1−xMnxO3 (0.1x0.3) and the solution plasma treated layered oxides will be introduced as excellent OER catalysts with both high activity and durability [4,5]. Firstly, BaIr1−xMnxO3 (0.1x0.3) will be introduced, which is a series of excellent OER catalysts under acidic conditions with both high activity and durability [4]. Specifically, the substitution of the Ir-site with Mn for BaIrO3 prevents the lattice collapse after repeated OER cycling, leading to a remarkable activity enhancement by a factor of 28 and an overall improvement in durability (Fig. 1) [4]. This dual enhancement of OER performance was accomplished by the novel strategy of balancing the elemental dissolution of the electrocatalyst to obtain highly durable and active surface structure after repeated OER cycling [4], benefitting from the robust surface structure with increased electrochemical surface area (ECSA). Secondly, solution plasma treatment in combination with OER for the layered oxide will be introduced as a powerful tool for the dual enhancement of OER activity and durability [5]. Specifically, Mn-doping of the Co-site for the Ca3Co4O9 in combination with solution plasma treatment enhances the OER activity by a factor of 11, along with the remarkable enhancement in durability [5]. This dual enhancement is enabled by the improved atomic order of the OER active Mn3+-rich catalytic surface, which is an example of the state-of-the-art surface engineering originating from the OER.
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Fig. 1 Schematic representation of the surface structure in BaIr1−xMnxO3 after 1000 OER cycles, and its cycle dependence of the linear sweep voltammograms for BaIr0.8Mn0.2O3.
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