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Strategic polymerization of Artificial Photosynthetic Units to Create Highly Efficient

Chemical Energy Production Systems

Wefides HUR TR SR T Rk
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Artificial photosynthesis replicates the processes of natural photosynthesis and involves oxidation

and reduction half-reactions, both essential transformations of small molecules. As artificial
photosynthesis holds the potential to address critical energy and environmental challenges facing
humanity, developing catalysts for these transformations is of immense practical importance.

In this research project, we set out to design highly efficient chemical energy production systems
by strategically polymerizing artificial photosynthetic units. To enhance the efficiency of water
oxidation, we developed a functionally integrated catalytic system featuring charge—transport sites
positioned near the catalytically active center. Electrochemical polymerization of a
metal-complex—based catalyst with carbazole groups produced the desired system, which demonstrated
significantly higher activity for electrochemical water oxidation compared to the analogous
molecular catalyst lacking charge—transport sites. Our findings strongly indicate that integrating

catalytic centers with charge—transport functionalities offers substantial strategy for advancing

high—performance water oxidation catalysts.
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