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[Abstract] In the production of fine chemical polymer products, the synergy between polymerization reactions and
post—treatment processes directly determines product quality, production efficiency, and economic profitability.
The traditional segmented design and independent control approach sufters from poor process compatibility, high
energy and material consumption, fluctuating product performance, and insufficient system stability, failing to meet
the industry's demands for advanced and sustainable development. This study focuses on the core of synergistic
optimization between polymerization reactions and post—treatment processes, examining three key dimensions:
integrated synergy strategies, reaction—separation coupling pathways, and comprehensive process efficiency
evaluation. It optimizes core polymerization kinetic parameters, enhances post—treatment process adaptability,
achieves coupled parameter control across the entire process, and refines the design of critical equipment and
integrated processes to strengthen system stability. Quantitative assessments are conducted from both product
performance and production economics perspectives. The research aims to break down barriers of segmented
production, establish a holistic optimization framework, and provide theoretical foundations and practical guidance
for improving quality, enhancing efficiency, reducing costs, and minimizing resource consumption in fine chemical
polymerization processes, thereby driving the industry's green and efficient transformation.
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