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Abstract

A simple and rapid method for synthesizing graphene quantum dots (GQDs) using microwave heating with organic
acids and urea as precursors was investigated. When citric acid was mixed with three molar equivalents of urea and
subjected to microwave heating at 2450 MHz, 200 W for 8 minutes, a black GQD solution was obtained. The GQD
solution was then concentrated to yield GQD powder. Various organic acids were used for GQDs synthesis, and blue
fluorescence was observed with acids such as citric acid, L-glutamic acid, and DL-malic acid. Notably, citric acid
produced the highest fluorescence intensity. Using the GQD synthesized from the citric acid-urea system, visualization
of odorant molecules was examined. In the presence of alcohols, the fluorescence intensity of the GQD increased
quantitatively with alcohol concentration. On the other hand, aldehydes and carboxylic acids caused a decrease in
fluorescence intensity. These results indicate that the fluorescence intensity of the GQD either increased or decreased

depending on the species of odorous compounds, enabling sensitivity to odorous compounds.
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