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[ Abstract ] Using BASF as a case study, this paper addresses challenges in occupational health monitoring within chemical

enterprises, including complex detection targets and technical limitations. It highlights the core technologies for

developing nanomaterial sensors, such as surface functionalization and composite techniques. Leveraging the sensing

effects of nanomaterials, the research creates sensors composed of sensitive, conversion, and signal processing units.

These sensors enable real-time monitoring of toxic gases, heavy metals, pollutants, and dust aerosols in chemical

industries. Experimental results demonstrate that nanomaterial sensors significantly enhance detection accuracy and

efficiency.
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