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Abstract

Heavy metal pollutants, due to their strong toxicity, high bioaccumulation, and environmental persistence, have become a key
focus in environmental monitoring. Accurately assessing their concentrations in water, soil, and air is crucial for pollution control
and ecological protection. Current analytical methods include traditional atomic absorption spectroscopy, electrochemical analysis,
and modern techniques such as inductively coupled plasma mass spectrometry and X-ray fluorescence, each with its own technical
advantages and limitations. This paper compares and analyzes different heavy metal detection methods in terms of their principles,
performance parameters, applicable media, and field usability, exploring their suitability for routine testing, trace identification, and
emergency monitoring. It aims to provide technical support for optimizing heavy metal pollutant analysis strategies and to promote
the standardization and quality control system development of related methodologies.
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