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Abstract : Uranium, as a critical nuclear fuel and strategic resource, has increasingly prominent environmental pollution issues
arising from its mining, processing, and utilization. Uranium contamination exhibits dual threats of chemical toxicity and
radiotoxicity , capable of directly damaging organisms and inducing bioaccumulation effects through environmental migration, posing
dual risks to ecosystems and human health. Although traditional detection technologies such as inductively coupled plasma mass
spectrometry (ICP-MS) demonstrate high precision and sensitivity, their widespread application in environmental monitoring is
constrained by expensive equipment, complex operations, and difficulties in achieving on-site real-time detection. Fluorescent
metal-organic frameworks ( MOFs) show uranium detection potential through high surface area and tunable pores. Molecular
engineering allows targeted design of uranyl ion (UO2") recognition sites, enabling efficient capture and detection. These materials
display clear fluorescence shifts when interacting with UO3', maintaining stable photophysical properties with strong anti-
interference in complex environments, enabling practical detection. Current research improves performance through ligand
functionalization and pore microenvironment control. However, fluorescent MOFs still confront challenges including structural
instability during prolonged use and restricted mass transfer efficiency. Future development needs interdisciplinary strategies to
develop integrated material designs,advancing more efficient uranium pollution monitoring and remediation solutions.
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