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The study of the techniques for characterizing the reaction process of DOM with heavy metals
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[Abstract] The coupling reactions between heavy metals and dissolved organic matter (DOM) in water are
crucial for understanding the migration, transformation, and ecological risks of heavy metals. Factors such as the
composition, molecular weight, and origin of DOM significantly affect its binding capacity with heavy metals.
In addition, external environmental conditions, including temperature, pH, and phosphate levels, also influence
the interaction processes between DOM and heavy metals. This paper systematically reviews and introduces
widely used characterization techniques in recent DOM-heavy metal coupling studies, including ultraviolet
spectroscopy, three—dimensional fluorescence spectroscopy, fluorescence quenching, infrared spectroscopy, and
stable isotope analysis. Finally, future research directions are proposed, such as multi—technique integration, in
situ monitoring, and Al—assisted analysis, aiming to provide a theoretical foundation and technical support for
the identification and control of heavy metal pollution in aquatic environments.
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