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Abstract: Against the backdrop of the era of intelligent manufacturing, digital twin technology has become a key
support for the integration of the virtual and the real as well as cognitive enhancement. Based on the complex coupling
and dynamic uncertainty characteristics of chemical processes, a new intelligent and autonomous optimization paradigm
is provided for them. A digital twin architecture integrating mechanism models and data-driven models is constructed
to explore the real-time interaction mechanism of multi-source heterogeneous data, optimization control strategies, and
application economic analysis. By incorporating model prediction algorithms and intelligent decision-making algorithms,
precise modeling, real-time monitoring and adaptive optimization control of the chemical process can be achieved, laying a
solid foundation for the economic development of enterprises.
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