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Abstract

In the quality control of chemical products and environmental safety supervision, heavy metal content detection technology holds
a significant position. Although traditional detection methods have a certain application foundation, they are limited in sensitivity,
accuracy, and operational efficiency, making it difficult to fully meet the complex sample analysis requirements. This paper focuses
on the current development status of heavy metal detection technology, delving into the application performance and technical
points of atomic absorption spectroscopy, inductively coupled plasma emission spectroscopy, and X-ray fluorescence spectroscopy.
It emphasizes research progress in key areas such as pretreatment optimization, interference control, parameter adjustment, and
automation integration. The paper proposes standardized and modular optimization strategies for testing methods targeting various
types of chemical products, aiming to enhance the reliability and engineering adaptability of test results, and to promote the
development of testing systems towards higher efficiency, standardization, and intelligence.
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