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Highly sensitive and selective fluorescence sensor for the detection of
Cu’* and Fe’* based on mango leaf carbon quantum dots

QIN Jiao-lan, LI Yu-gian, TANG Jing, HE Hou-xian, YANG yang, YUAN Tao "
(Guangxi Key Laboratory of Urban Water Environment, Baise University, Baise 533000, China)

Abstract : In this study,mango leaves were used as a carbon source to synthesize novel carbon quantum dots ( CDs-
M) through a simple hydrothermal method involving carbonization followed by dissolution with concentrated hydrochloric
acid and H,0,. The fluorescence stability of CDs-M and their metal ion recognition capabilities were systematically
investigated. The results demonstrated that the CDs-M solution exhibited excellent fluorescence stability in systems with
varying pH values and over different storage durations.Notably,Cu** and Fe* induced significant fluorescence quenching
of CDs-M,while other metal ions showed negligible effects. A linear relationship was observed between the fluorescence
quenching intensity of CDs-M and the concentrations of Cu®* and Fe®* | enabling the development of a novel fluorescent
probe for detecting these ions.The detection limits were determined to be 38.2 nmol/L for Cu® and 14.4 nmol/L for

Fe®* indicating high sensitivity and low detection limits. This method not only provides a highly sensitive approach for

Cu™ and Fe®" detection but also offers a sustainable strategy for the repurposing of mango leaf waste.
Key words: mango leaf carbon quantum dots; copper ions; iron ions; fluorescence sensor
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