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Visible-Light-Responsive Nanocarbon Catalyst for Radical-Mediated Organic Transformations
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This thesis contains 5 chapters

Chapter I is the introduction, which briefly introduces the research background, objectives, and significance of this
study. The reactivity, active site, and mechanistic properties of carbon-based materials for organic transformations are
discussed. Finally, the overview of nanocarbon-based materials as photocatalysts, and also presents a comprehensive

literature review of carbon catalysis.

Chapter II described the photocatalytic dehydrogenation of N-heterocycles promoted by radicals from graphene oxide.
The active catalytic sites are considered, and the mechanistic study was discussed. A metal-free, oxidant-free, and

recyclable photocatalytic reaction was achieved by a carbon-based system for the first time.

Chapter III explored the radical properties and reactivity of oxidized carbon materials under visible light irradiation.
Among the various oxidized carbon materials synthesized, GO shows the largest number of carbon radicals when
exposed to blue LED light. These properties make oxidized carbon materials versatile for potential applications in

catalysis, as well as environmental remediation, energy storage, and biomedical engineering.
Chapter IV provided details of the synthesis of visible-light-responsive nanocarbon and its application for
photocatalytic carbon-carbon bond formation. In addition, the photocatalytic activity of nanocarbon and the role of

radicals was explored.

Chapter V concludes the work covered in this thesis.
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