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Parameter optimization and stability Analysis of the Automated
control System in the chemical Batch reaction process
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Abstract

This paper systematically studies the application of automatic control systems in parameter optimization and stability guarantee
in view of the complexity and control difficulties of chemical batch reaction processes. By analyzing the characteristics of batch
reaction operation flexibility, process nonlinearity and timely denaturation, combined with cases such as fluororubber production and
gas-phase cellulose ether production, the optimization strategies of key parameters such as temperature, pressure and flow rate are
discussed, including predictive control based on kinetic models, intelligent algorithm optimization and automated execution schemes.
Meanwhile, the influencing factors of stability are analyzed from three aspects: equipment failure, raw material fluctuation and
external interference. A control strategy combining data-driven fault diagnosis, hardware redundancy and software fault tolerance, as
well as a full-process monitoring system for raw materials are proposed.
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