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Abstract

Against the backdrop of the dual carbon goals, the coal chemical industry faces practical challenges including low energy utilization
efficiency and high carbon emission intensity. Compared to single technological upgrades, the systematic integration and coordinated
application of clean production technologies are more conducive to achieving efficient energy utilization and synergistic reduction
of multiple pollutants and carbon emissions. This study focuses on the integrated application of clean production technologies in the
coal chemical industry under the dual carbon context, conducting a systematic analysis from three dimensions: integration value,
implementation strategies, and emission reduction effectiveness. The research demonstrates that through technological integration
in source process optimization, energy cascade utilization, coordinated control of pollutants and carbon emissions, and digital
empowerment, the comprehensive energy efficiency of coal chemical facilities has significantly improved, while the carbon emission
intensity per unit product has markedly decreased. The emission reduction effects exhibit quantifiable and sustainable characteristics.
The findings provide valuable references for selecting low-carbon transition pathways and implementing clean production practices
in the coal chemical industry.
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