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Abstract

Chemical engineering serves as a cornerstone for national economic development. Research in process optimization and intelligent
control technologies plays a pivotal role in enhancing production efficiency, reducing energy consumption, and ensuring operational
safety. With advancements in sensor technology, intelligent algorithms, and industrial automation systems, chemical process
optimization is transitioning from traditional empirical models to digital and intelligent approaches. Both domestic and international
studies are actively exploring strategies for optimizing process design, parameter coordination, real-time control implementation, and
integrating autonomous decision-making systems into production processes, aiming to drive industry progress through continuous
technological innovation. This paper summarizes various optimization strategies and intelligent control methodologies, analyzes
key technical challenges encountered during traditional process improvements combined with emerging technologies, and examines
future development trends. Intelligent control technologies demonstrate exceptional performance in real-time monitoring, dynamic
adjustment, and fault self-diagnosis capabilities, effectively improving process stability and adaptability while playing a critical role
in energy conservation, emission reduction, and environmental protection initiatives.
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