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Application of Advanced Process Control Strategy Based on Kinetic
Linearization in Methionine Crystallization
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Abstract: Methionine crystallization faces numerous challenges in industrial crystallization processes, such as poor
stability, complex operating conditions, and product agglomeration. These issues lead to unstable product quality
and make it difficult to maintain sustained, efficient operation of the methionine production system. Herein, a draft
tube-baffle crystallizer was employed, equipped with a complete control system, a circulation system, and a separa-
tion system. The control system used single-loop and cascade control strategies and incorporated reliable industrial
instruments, such as mass flow meters and online particle size analyzers, to monitor key parameters of secondary
nucleation, thereby enabling indirect observation of crystallization process variables. Furthermore, by transforming
and linearizing the control variables of crystallization kinetics and introducing advanced process control strategies, a
highly adaptable multivariable kinetic hybrid control system was successfully implemented. After industrial applica-
tion, under conditions of unstable feed, the frequency of manual adjustments decreased from eight times per hour to
zero, achieving automatic control of stirring speed and mother liquor discharge. Fluctuations in Dy, Dso, and Dy,
significantly converged, and the core quality indicators of the product became comparable to those of commercially
available methionine. Additionally, the particle size distribution shifted from a bimodal pattern toward a normal dis-

tribution. The bulk density of the product increased by about 10%, and microscopic analysis revealed that agglomera-
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tion was effectively suppressed. Even under conditions of strong coupling and significant time delays, the advanced

process control strategies proved robust and effective. This approach substantially decreases manual intervention,

ensures precise control of methionine product quality, and markedly improves the stability and uniformity of the in-

dustrial methionine crystallization process.

Keywords: methionine; industrial crystallization; process control; model development
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