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ABSTRACT

In the present investigation, fennel seed powder was employed as a sustainable natural precursor for the synthesis
of zero-dimensional carbon quantum dots. Carbon quantum dots were synthesized via a facile and
environmentally benign one-step hydrothermal approach. Comprehensive structural and morphological
characterizations were performed using High-Resolution X-Ray Diffraction (HRXRD) and High Resolution
Transmission Electron Microscopy (HRTEM). The HRXRD results revealed an amorphous graphitic nature, while
HRTEM images confirmed the formation of quasi-spherical carbon quantum dots with non-uniform morphology
and particle sizes below 10 nm. UV—Visible absorption spectra displayed characteristic n—n* and n—n* electronic
transitions, attributed to C=C and C=O functional groups, respectively. Photoluminescence (PL) analysis
demonstrated excitation-dependent emission behaviour in the visible region, arising from the quantum
confinement effect. Notably, among various tested heavy metal ions, Ag" ions induced pronounced
photoluminescence quenching of the carbon quantum dots, achieving a detection limit of 10 uM. These findings
highlight the promising potential of the synthesized carbon quantum dots as an efficient and sensitive fluorescent
probe for Ag® ion detection.
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