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In this research seminar, we present our group’s recent advances in the development of
heterogenized photocatalytic systems for selective oxidation reactions. Central to our
approach is the creation of well-defined catalytic interfaces through simple and scalable
heterogenization strategies, enabling the use of green solvents while simultaneously
enhancing catalyst reactivity, robustness, and long-term stability. These engineered interfaces
provide a versatile platform for efficient photo-oxidation under mild and sustainable reaction
conditions.

Beyond catalyst design, control over interfacial phenomena is extended to the reactor level
through the implementation of continuous-flow processing. Flow photoreactors offer precise
control over mass and heat transfer, as well as improved photon management, allowing these
heterogenized systems to operate at significantly higher space—time yields. As a result, photo-
oxidation reactions can be performed with unprecedented productivity, reproducibility, and
scalability.

Finally, an additional level of control is achieved by tuning the excitation wavelength across
the visible spectrum and toward lower-energy photons in the near-infrared (NIR) region.
Access to wavelength-selective photoactivation enables new photo-oxygenation pathways
and unlocks levels of chemoselectivity that are inaccessible under conventional higher-energy
irradiation. Together, the combined control of catalytic interfaces, reactor architecture, and
light energy establishes a unified strategy for highly selective and efficient photocatalytic
oxidation processes.
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