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Abstract

This study focuses on addressing critical challenges in chemical separation processes, including excessive energy consumption,
low operational efficiency, and severe environmental pollution impacts. By employing modern scientific methodologies, we have
developed innovative and optimized solutions. The research begins with theoretical analysis, conducting comprehensive evaluations
of each step in traditional processes—from raw material processing and chemical reactions to final treatment—to identify key
operational parameters and existing issues. Through advanced heat transfer control technologies combined with optimized reactor
design, we restructured the entire production workflow. This approach accelerates chemical reactions, improves product quality, and
significantly reduces emissions of harmful pollutants. Experimental data clearly demonstrate that the enhanced process achieves
higher energy efficiency while minimizing ecological damage. Further assessments confirm that the redesigned process fully
complies with green manufacturing standards and sustainable development requirements, enabling enterprises to substantially reduce
production costs and enhance market competitiveness.
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