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Abstract: Green fluorescent carbon quantum dots (Green fluorescent carbon dots, G-CDs) were successfully syn-
thesized via an ethanol-based solvothermal method using o-phenylenediamine and malonic acid as precursors. The
structural properties of the G-CDs, the recognition mechanism toward doxycycline hydrochloride (DOX), and their
photocatalytic degradation performance were systematically investigated through transmission electron microscopy, X-
ray photoelectron spectroscopy, and electron paramagnetic resonance spectroscopy. The results demonstrate that G-
CDs exhibit excellent fluorescence properties, with a high fluorescence quantum yield of up to 87. 12%, and demon-
strate strong resistance to interference from various ions and other non-tetracycline contaminants. Based on the photo-

induced electron transfer mechanism, G-CDs undergo fluorescence quenching upon interaction with DOX, enabling
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specific detection of DOX in real water samples. A strong linear correlation between fluorescence intensity and DOX

concentration was observed within the range of 0-100 pmol/L, with a low detection limit of 91. 92 nmol/L. Further-

more, the photocatalytic degradation of DOX by G-CDs exhibits a significant ethanol solvent effect, achieving a maxi-

mum degradation rate of 76. 06%. It maintains a degradation rate of 62. 38% after four consecutive cycles, demon-

strating good recyclability. This study presents a bifunctional fluorescent sensing material that combines a low detec-

tion limit with high photocatalytic efficiency, featuring ethanol-dependent degradation behavior. These findings pro-

vide new insights into the design of multifunctional materials for antibiotic pollution control and highlight the poten-

tial application of such systems in environmental monitoring and remediation.

Keywords: carbon quantum dots; doxycycline hydrochloride; specific recognition; photocatalytic degradation; sol-

vent effect
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Fig.3 (a)High-resolution O 1s XPS spectrum of G-CDs. (b)High-resolution O 1s XPS spectrum of the mixed system. (¢) High-

resolution N 1s XPS spectrum of G-CDs. (d)High-resolution N 1s XPS spectrum of the mixed system
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(a) UV absorption spectrum, fluorescence excitation and emission spectra. (b) Two-dimensional fluorescence spectrum of

G-CDs. (¢)CIE chromaticity diagram. (d)Fluorescence spectrum of G-CDs in different solvents
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Fig.8 (a)UV-Vis spectrum, (b)zeta potential of G-CDs,G-CDs+DOX and DOX, and (¢)fluorescence decay curves of G-CDs
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Fig.9 Schematic diagram of G-CDs sensor for DOX detection
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