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Research on Analytical Methods for Heavy Metal Elements in Environmental Monitoring
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[ Abstract ] Heavy metal elements exhibit cumulative properties and potential toxicity in water bodies, soil, and atmospheric
particulate matter, making them key targets for environmental monitoring and risk management. Due to factors such as
media complexity, variations in target element forms, and trace concentrations, heavy metal detection often faces
challenges including strong matrix interference, high uncertainty in sample pretreatment, and insufficient result
comparability. This paper systematically examines critical stages of heavy metal analysis in environmental monitoring—
including sampling and preservation, sample pretreatment, enrichment and separation techniques, and quality control
protocols—and compares the applicability and limitations of atomic absorption spectroscopy, plasma emission
spectroscopy, plasma mass spectrometry, and rapid on-site screening technologies. Using a regional comprehensive
environmental monitoring case study, the paper discusses technical approaches for method combinations, data quality
control, and result interpretation, aiming to provide references for selecting appropriate methodologies, enhancing
capacity building, and improving data reliability across diverse monitoring objectives.
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