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Chemical origin of photoluminescence from graphite—derived carbon dots
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Optically active carbon dots (CDs) attract much attention recently as biocompatible and sustanable
photoluminescent nanoparticles for a variety of applications. However, poor understanding of the
microscopic origin of their photoluminescence (PL) hinders attempts toward energy modification and
limits therr practical use. Here, we nvestigate the chemical orign of the PL of graphite—derived CDs
(gCDs) by manipuating their chemical sructires via reduction and deprotonaton. Usng a
combmnation of femtosecond transient absorption spectroscopy and time—carrelated single photon
comntng measurement, we elucidate the PL excitaton mechanism and establish the roles of
functional groups and carbon cores in activation of the energy states responsble for the visble and
near-infrared PL bands. Hnally, we demonstrate freestanding lumnescent hydrogels employing our

o(CDs which could serve as a versatlle biocompatible phosphor.
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