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Innovative Application and Analysis of Heavy Metal Detection Technology in
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Abstract : The heavy metal pollution in industrial wastewater is becoming increasingly severe, and there is an
urgent need to develop rapid and sensitive detection technologies. This study systematically explored
the application of three innovative technologies, namely electrochemical sensing, spectroscopic
analysis, and intelligent detection, in the detection of heavy metals in industrial wastewater. The
electrochemical detection technology enhanced the selectivity and sensitivity of detection through
the modification of nanomaterials and biological recognition elements; the spectroscopic analysis
technology optimized the atomization process and the optical fiber sensing system, enabling in—situ
real-time monitoring; the intelligent detection system integrated the Internet of Things and machine
learning algorithms to establish a remote monitoring and early warning platform. Experimental
verification results showed that the established detection methods had good precision (RSD < 5.2%)
and accuracy (recovery rate 92.5% — 106.8%), and demonstrated excellent performance in the
analysis of actual industrial wastewater samples, providing reliable technical support for the prevention
and control of heavy metal pollution.

Keywords : heavy metal detection; electrochemical sensor; nanomaterials; anodic stripping voltammetry;
industrial wastewater
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