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A Review of Research Methods on the Coupling of Heavy Metal Forms and DOM in Lake Sediments
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[Abstract] Lake sediments are important sinks for heavy metals, and their ecological risks mainly depend on
chemical forms rather than total amounts. Dissolved organic matter, as the most active component in sediments,
profoundly regulates the transformation and bioavailability of heavy metals through interfacial processes such as
complexation and redox reactions. This paper systematically reviews the research methodology in this field: in
terms of heavy metal analysis, it covers techniques from total content determination and sequential extraction to
micro—scale valence characterization centered on X—ray absorption spectroscopy (XAS); in terms of DOM
characterization, it summarizes multi—level methods from optical properties and molecular composition to
reactivity measurement; finally, it summarizes integrated technical approaches for studying their coupled effects,
including fluorescence quenching titration, multi—technique integration, and model simulation. This paper aims
to provide methodological reference for related research and envisions future directions integrating multi—scale
in situ characterization with mechanistic modeling.
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