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            Abstract
Monolayer materials are endowed with an additional degree of freedom to modulate electronic structures and catalytic performances. Here, we report a direct synthesis of monolayer Ni(OH)2 on electrodes by in situ electrochemical conversion and a fundamental investigation of their catalytic activity. The monolayer structure greatly promotes hydrogen and oxygen release processes to produce dynamic active sites for the oxygen evolution reaction (OER) at a lower potential. Lattice doping with cobalt further tunes the electronic structure to reduce the overpotential. In situ experiments revealed Ni and Co valence state oscillation in NiCo hydroxides, which has been attributed to sequential dehydrogenation and deoxygenation processes, and fundamentally contributes to the dynamic generation of OER active sites. This study defines an in situ conversion process to yield monolayer layered double hydroxides (LDHs) and establishes a critical fundamental understanding of the origin of the active sites in monolayer LDHs for the OER.
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                    Fig. 1: Schematic of the conversion from molecular crystal to monolayer hydroxide and structure characterization.[image: ]


Fig. 2: Relationship between the valence states of Ni and the dehydrogenation of mono- and multilayer Ni(OH)2.[image: ]


Fig. 3: Production and detection of in situ generated oxygen vacancies by the release of oxygen atoms.[image: ]


Fig. 4: Promotion of OER activity induced by in situ generated Ov.[image: ]
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