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Abstract : Digital-intelligent technologies are rapidly transforming the chemical industry by integrating advanced
data-driven models into process design, operation, and management. This paper aims to systematically analyze and
summarize the technical characteristics ,application scenarios ,and research advances of digital-intelligent models, as well
as their current application status and existing challenges in chemical production. The focus is on summarizing and
elaborating the technical characteristics and latest research progress of industrial foundation models—including digital
twins and simulation models, predictive operation and optimization models, intelligent agents and functional modules—
together with industrial large-scale models. Subsequently, the article systematically summarizes the current application
status and typical enterprise representatives of these models in three aspects: factory automation, production management,
and energy and carbon analysis. Finally, it proposes that further efforts should be made to strengthen research on data
acquisition and model interpretability to enhance the efficiency and precision of chemical production control.
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