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Synthesis of transition metal-based nanostructures with unsaturated coordination
sites and exploration of catalytic functions
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Precise synthesis of Fe-based layered double hydroxide (LDH) and

oxyhydroxide nanosheets based on low-cost 3d transition metals (Fe, Co, Ni, etc.) was performed. The
obtained Ni-containing Fe-based LDH nanosheets exhibited high performance in oxygen evolution
reaction (OER), comparable to the previously reported most active Ni2+-Fe3+ LDH catalysts. Fe2+
-containing porous iron oxyhydroxide nanosheets also showed higher NH3 yield and better Faraday
efficiency than bulk precursors in electrochemical nitrogen reduction reaction (ENRR). Advanced
control of the oxidation state and coordination environment of the central metal ions was
demonstrated as one of the key strategies to develop high-performance nanocatalysts.
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