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[Abstract] Industrial waste gas is the main source of air pollution, and its emission control and purification are
key to improving environmental quality and promoting ecological civilization construction. This article
combines the current situation and pain points of industrial waste gas emissions in China, and uses literature
research, case analysis, and data comparison methods to sort out the innovative directions of core technologies
such as adsorption, catalytic oxidation, biological purification, and low—temperature plasma. It analyzes their
applications in industries such as steel, chemical, and power, and quantitatively evaluates their effects from the
dimensions of air quality, ecological protection, and human health. Research shows that the purification
efficiency of the new adsorption material exceeds 95%, and the low—temperature transformation of catalytic
oxidation reduces energy consumption by 30% —40%. The modular adaptation of biological purification is
suitable for small and medium—sized enterprises; The large—scale application of these technologies can reduce
regional PM2.5 by 15% —25%, decrease SO 2 and NO y emissions by 20% —35%, and alleviate acid rain and
haze. This article provides reference for the selection and promotion of industrial waste gas treatment
technologies, helping to achieve the “dual carbon” goals and improve environmental quality.
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