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Crystalline organic photocatalysts for solar fuel production

Photocatalysis is a green process that coverts solar energy into clean fuels and chemicals using water and air
as raw materials. However, its effectiveness is currently limited by challenges such as short charge transport
distances, high charge recombination rates, and difficulties in charge separation, which hinder its photo-
chemical conversion efficiency. To address these issues, we have carefully engineered crystalline organic
photocatalysts by: i) developing a reconstruction strategy to synthesize stable, crystalline covalent organic
frameworks (COFs) photocatalysts; ii) introducing a confined synthesis protocol to reduce the particle size of
COF photocatalysts to nanoscale; iii) and developing molecular nanojunction photocatalysts by integrating
high-throughput batch screening and scaled-up flow synthesis. These have led to significantly improved charge
transfer within the photocatalysts, achieving some of the highest photocatalytic performance for organic

materials.
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