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Comparative Study on the Treatment Processes of Volatile Organic Compounds (VOCSs) in Industrial Waste
Gas
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[Abstract] Volatile organic compounds (VOCs), as the main pollutants in industrial waste gas, have toxicity,
irritability, and photochemical reactivity. They not only harm human health, but also exacerbate environmental
problems such as haze and ozone pollution. Their treatment has become one of the core tasks of industrial
pollution prevention and control. There are many types of VOCs treatment processes applied in the current
industrial field, each with its own applicable scenarios and technical shortcomings. Blindly choosing can easily
lead to low treatment efficiency and high operating costs. This article focuses on the mainstream processes of
VOC:s treatment in industrial waste gas. Firstly, the sources and hazards of VOCs are clarified. Then, from the
dimensions of process principles, core equipment, applicable conditions, treatment efficiency, operating costs,
advantages and disadvantages, six mainstream processes including adsorption, absorption, catalytic combustion,
thermal combustion, biological and plasma methods are systematically compared. Finally, based on factors such
as enterprise production scale, VOCs concentration and composition, and environmental protection
requirements, decision—making suggestions for process selection are proposed, and the development direction of
low—energy, high—efficiency, and resource—based processes is looked forward to. The aim is to provide
theoretical support for industrial enterprises to scientifically choose VOCs treatment solutions and help achieve
green production transformation under the "dual carbon" goal.
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