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Photoluminescent detection of biological materials and ions by chemically modified
carbon nano dots

Morita, Kotaro
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In this study, a photoluminescent detection method for nitrite with high
selectivity and sensitivity using CNDs is demonstrated based on the chemical reactivity of CND itself. We
have shown the CND to be a novel photoluminescent probe for nitrite based on the specific reaction via
aryl radicals generated from p-phenylenediamine diazotized by the nitrite. In the present method, nitrite
can be selectively detected down to 1 uM over several anions, such as nitrate, perchlorate, sulfate,
fluoride, chloride, and bromide at mM levels. The photoactivity is also investigated by comparing six
CNDs prepared from organic precursors having different elemental compositions. As a consequence, hetero
atoms such as nitrogen and sulfur had a striking effect on the quantum yield. CND prepared from
glutathione showed the quantum yield of 0.46. These results present evidence of the value of chemical
modification of CNDs including the chemical reactivity of CND itself and hetero-atom doping.
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=353 nm, [p-PDA] = 10 uM, (a)-(g) [NaNO:] =
0,1,2, 5,10, 20, 50 uM, [buffer] = 20 mM, pH 10.2.
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[CND] = 1 mgL-1,pH 8, Aex = 326 nm, kem = 373 nm
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