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Abstract

Volatile Organic Compounds (VOCs) leakage in industrial environments not only poses risks to
human health but also leads to industrial safety accidents. Current gas sensors often have limitations
such as low selectivity and long response time. This study develops a highly selective and rapid-

response conductive gas sensor based on nanomaterials for real-time monitoring.

Six types of silver nanoparticle (Ag-MPC) materials were synthesized and tested: Ag@Cs,
Ag@C12, Ag@Cis, Ag@MCP, Ag@C12/MCP and Ag@C12/MBT composites. Under controlled
conditions, resistance changes were measured for target gases including 1-butanol, n-octane, and m-
xylene in concentration ranges of 500-5000 ppm. Experimental results showed that Ag@C1», after

functional group modification, exhibited significant selectivity toward1-butanol.

We developed a real-time monitoring system based on Arduino microcontroller, achieving high-
precision resistance change detection through operational amplifier circuits. The system enables
continuous monitoring of VOCs concentrations in industrial environments with real-time alerts.
Future research will focus on optimizing signal amplification circuits, developing new functional
group modification materials, and achieving component analysis of complex gas mixtures. The
developed sensing system, featuring low cost, fast response, and good selectivity, provides practical
application value for industrial safety monitoring.
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