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Abstract: The fluorescence stability of carbon dots (CDs), a novel class of zero-dimensional carbon nanomateri-
als, is a critical factor limiting their practical applications. This paper provides a systematic review of the core mech-
anisms that determine CDs fluorescence stability, analyzing the influence of intrinsic factors, including the orderli-
ness of the carbon core and the types, density, and chemical state of surface functional groups, on CDs fluores-
cence. The effects of external environmental factors (pH, temperature, light intensity, and ion concentration) on
CDs fluorescence are also summarized. Additionally, it summarizes strategies for enhancing the fluorescence stabili-
ty of carbon dots, including optimization of synthesis routes, surface modification strategies such as amination or es-
terification cross-linking, heteroatom doping, rigid encapsulation, and construction of core-shell structures. Fluores-
cence-stable carbon dots have wide-ranging applications in fields such as bioimaging, optoelectronics, and photoca-

talysis.
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Fig2 Stability of as-synthesized CDs. effect of various metal ions (100 pM) on the fluorescence intensity of CDs at Em ¥4 356

nm (a) and Em %4 440 nm (b). (¢) Fluorescent time scan of CDs for 2 h under 280 nm and 340 nm excitation. (d) Fluo-

rescence intensity of CDs in different time after synthesized"™".
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Fig 11

(a) Schematic diagram showing WLEDs based on the G-SiCDs/R-CDs nanohybrids. (b) EL spectra (top: cold WLED,
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bottom: warm LED, insets: pictures under WLED) and (¢) CIE color coordinates of the cold and warm WLEDs! "2,
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