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Triboelectric-driven Machine Learning-assisted Ion Mobility System for

Volatile Organic Compounds Identification

ZHU Jianxiong
(Mechanical Engineering, Southeast University, Nanjing 210089, China;)
Abstract: Ion migration spectrometry is a fast response monitoring and analysis technique for
gaseous compounds. However, the traditional plasma discharge system is not suitable for
high-precision identification of volatile organic compounds (VOCs) because of its large volume
and high operating temperature. Therefore, we report a volatile organic compounds detection
device based on triboelectric driven ion migration technology, which is enhanced by machine
learning to achieve high-precision VOC recognition. Based on static electricity, the device is small
in size and the operating environment is not harsh. In addition, we propose a triboelectric charge
accumulation mechanism, through multiple switches can modulate several thousand volts of DC
bias output, matching the relevant peaked plate electrode structure discharge, can obtain the
discharge characteristics of different volatile organic compounds and their mixtures to achieve
mixed gas identification. This system presents a portable VOC real-time monitoring solution with

fast response and low power consumption, which is suitable for portable environmental



monitoring.
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