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Characteristics of VOC Emission from Dyeing Waste Gas
and Construction of Environmental Assessment Model
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Abstract

To achieve precise control of volatile organic compounds (VOC) emissions in the textile dyeing industry, this study systematically
analyzed VOC emission characteristics across the entire production process using 120 sets of field data from three representative
enterprises in the Yangtze River Delta region. The research identified key emission sources and dominant components in pretreatment,
dyeing, and post-processing stages. A three-tiered environmental assessment model integrating source strength accounting, diffusion
simulation, and risk evaluation was developed, incorporating process emission coefficients and meteorological correction factors to
optimize model parameters. Case validation demonstrated that the model achieved a prediction error of < 8.3% for characteristic
pollutants such as benzene series compounds and formaldehyde, representing a 12.6% improvement in accuracy over the traditional
AERMOD model. The findings provide quantitative evidence for VOC control strategies and environmental assessment approvals in
the dyeing industry, facilitating the industry’s transition to “precision pollution control and scientific pollution management”.
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