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Carbon capture utilization and storage (CCUS) technologies have attracted much attention
to maintain a closed carbon cycle. An efficient catalyst for CO, hydration/bicarbonate
dehydration (CH/BD) reactions is expected to be an essential component for the CCUS technics.
In natural systems, carbonic anhydrases with Zn-histidine complexes as the cofactor can
facilitate these reactions. However, the studies on developing abiotic catalysts are limited, and
the design guideline has not been established.

In the present work, we attempted to develop efficient artificial catalysts composed of single
Zn atoms coordinated with N doped graphene and organic ligands and evaluate their catalytic
CH/BD reaction activities. In the presentation, in addition to experimental results, we will also
discuss the reaction mechanism using the first principle calculations
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