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Abstract: In this study, iron and copper bimetallic co-doped fluorescent carbon dots (Fe-Cu-CDs) were synthe-
sized via a hydrothermal method using citric acid and urea as carbon sources, and copper sulfate and ferric chloride
as metal precursors. In aqueous systems, the as-prepared Fe-Cu-CDs exhibit a dual-functional capability, enabling
both accurate fluorescence sensing of doxycycline hydrochloride (DOX) and efficient peroxymonosulfate (PMS) -acti-
vated catalytic degradation of DOX. The Fe-Cu-CDs possess a high fluorescence quantum yield of 73. 2% and demon-
strate excellent fluorescence performance with excellent anti-interference capability. Based on a mechanism involv-
ing static fluorescence quenching and photoinduced electron transfer, Fe-Cu-CDs can specifically recognize DOX in

aquatic environments. Within a concentration range of 0 = 100 wmol/L, the degree of fluorescence quenching shows
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a good linear relationship with DOX concentration, yielding a limit of detection (LOD) as low as 51. 7 nmol/L.. Mean-

while, the Fe-Cu bimetallic synergistic effect significantly enhances PMS activation, generating singlet oxygen ('0,)

through a non-radical pathway to mediate Fenton-like oxidation, achieving a maximum DOX degradation efficiency of

83. 6% within 60 min. After three consecutive degradation cycles, the degradation efficiency remained at 65. 6%.

Upon three degradation cycles, Fe - Cu - CDs retained a degradation rate of 65.6%. Combined analyses of X-ray

photoelectron spectroscopy, electrochemical impedance spectroscopy, and normalized double-layer capacitance dem-

onstrate that the bimetallic synergy of Fe = Cu - CDs boosts its recognition performance and catalytic efficiency

through enhanced active-site accessibility and optimized electron transfer. Therefore, the Fe-Cu bimetallic doped

carbon dots, integrating the advantages of fluorescence sensing and singlet oxygen-mediated non-radical advanced ox-

idation degradation, provide a novel and efficient fluorescent functional material and technical support for the inte-

grated detection and treatment of tetracycline antibiotics in aquatic environments.
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Tab. 1 Real water sample testing
IKHEE IR (wmol/L) 6 25 S (mol/L) 71 1 2 /% AF X B 1 i 22 /% (n=3)
O J— J— J—
- 10 9.96 99.6 1.28
Aok 20 20.23 101.2 3.24
30 29.57 98.57 4.52
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