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Abstract : Functional polymers belong to the medium and high-end product series in the polymer chemical
industry and play a crucial role in the preparation of polymer materials. To enhance the functional
performance of materials, it is essential to precisely synthesize and control them, and on this basis,
continuously expand their application scope. This includes advanced new methods of complete
speed-controlled polymerization, intelligent molecular design concepts, and multi—functional
construction methods of materials, etc. The performance of the material is controlled by regulating the
molecular structure, adjusting the micro—nano structure, and inputting functional groups, etc. Explore
the inherent laws of molecular chains — condensed matter structures — macroscopic properties
through multi-scale correlations, and achieve a new path for the design, synthesis and performance
regulation of molecules at the microscopic level. Through systematic research and development, the
precise correspondence between the structure and performance of functional polymers is realized,
fundamentally promoting the development of functional polymers towards functionalization and
greenization, and laying the foundation for their application in different functional requirements.

Keywords : functional polymers; precise synthesis; performance regulation; multi-scale structure;
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