
Abstract:

Drawing on the principles and structures of natural photosynthesis, converting H₂O and CO₂

into high-value chemicals and solar fuels through the artificial photosynthesis is one of the

ideal solutions to resolve the energy crisis and environmental issues. However, to achieve

efficient and highly selective solar-to-chemical energy conversion, the key lies in the

development of high-performance photocatalysts. Semiconductor materials, because of their

excellent light absorption properties, unique quantum confinement characteristics, and simple

synthesis methods, have attracted widespread attentions in the field of artificial photosynthesis.

Nevertheless, current semiconductor-based artificial photosynthesis systems face challenges

such as a lack of reactive sites and sluggish charge-carrier dynamics, which lead to low reaction

efficiency and selectivity. To this end, we have achieved efficient and highly selective

conversion of solar energy into chemical energy by finely regulating the material structure,

introducing catalytic active sites, and promoting charge-carrier dynamics.
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