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Exploration of Application and Optimization of Deep Treatment Technologies for Industrial Exhaust Gases
Xiaoqing Zhang
Hangzhou Environmental Protection Bureau Qiantang Branch

[Abstract] With the acceleration of industrialization, the problem of industrial exhaust gas emissions has become
increasingly prominent and has emerged as a key factor affecting environmental quality and human health. This
paper provides a comprehensive analysis of the current technical status and challenges faced in the deep
treatment of industrial exhaust gases. It thoroughly investigates mainstream exhaust gas treatment technologies,
including physical, chemical, and biological methods, with a particular focus on discussing the application
mechanisms and effectiveness of novel deep treatment technologies such as activated carbon adsorption, catalytic
combustion, plasma technology, and biofilters. Empirical studies based on multiple industrial cases demonstrate
that under different industry contexts and pollutant characteristics, the applicability and treatment efficiency of
various technologies vary. A composite process optimization scheme based on multi—technology integration is
proposed. This scheme employs a multi—stage treatment model of 'pre—treatment—deep treatment—end
purification' for industrial exhaust gases with complex components, which can significantly improve treatment
efficiency and reduce operating costs. Meanwhile, the optimization of the treatment system based on intelligent
monitoring and big data analysis enables real—time adjustment of treatment parameters, thereby further
enhancing system stability. This study establishes an evaluation system for exhaust gas treatment technologies
from dimensions such as technical economy, energy consumption, and carbon emissions, providing a theoretical
basis for industrial enterprises to select optimal treatment technologies. It holds important practical guiding
significance for promoting technological innovation and application in the deep treatment of industrial exhaust
gases in China.
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