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Study on optimization of heavy metal detection method for industrial wastewater
Mimi Ma
Shanxi Gaochuang Environmental Protection Testing Co., LTD.

[Abstract] Heavy metal pollutants in industrial wastewater pose a serious threat to the ecological environment
and human health. Rapid and accurate detection is crucial for wastewater treatment and environmental
monitoring. This paper focuses on optimizing heavy metal detection techniques, combining the advantages and
disadvantages of existing wastewater detection methods. It specifically analyzes the potential and limitations of
spectral analysis, electrochemical detection, and new sensing technologies in heavy metal detection from
industrial wastewater. Through experimental design and parameter optimization, laser—induced breakdown
spectroscopy (LIBS) was introduced into spectral techniques, and the sensitivity of sensors was enhanced in
electrochemical methods, improving both accuracy and speed. The experimental results show that the optimized
detection methods exhibit higher sensitivity and accuracy within the heavy metal concentration range of
1.0—100 mg/L; specifically, LIBS technology improves detection accuracy by over 15%, and electrochemical
sensors reduce response time by 20%. Additionally, the optimized methods also improve cost and equipment
adaptability, meeting the needs for rapid on—site testing in industrial settings. This study provides theoretical
basis and practical references for future improvements in heavy metal pollution monitoring methods for
industrial wastewater, which is of great significance to industrial wastewater treatment in the environmental
protection industry.
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