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Design and CFD simulation of stirring crystallization kettle for succinic acid
CHEN Hang, LI Tao”

(Engineering Research Center of Large-Scale Reactor Engineering and Technology of the Minister of Education,

East China University of Science and Technology, Shanghai 200237, China)

Abstract ; With the aid of computational fluid dynamics (CFD) simulation,a stirring crystallization kettle applicable

to a 100 000 t/a succinic acid synthesis process is designed. Additionally, a kind of combined stirring impeller is

designed.The influences of kettle bottom structure, stirring impeller structure and the installation height of impeller on the

crystallization efficiency are studied. Furthermore, the critical suspension speed of the impeller designed is calculated.

Simulation results indicate that a curved bottom is favorable of the reduction of crystal accumulation in the corner.

Compared with common impeller types, including straight blade, frame and spiral belt, the combined impeller type

designed shows higher cycle efficiency. Under 260 rpm of critical suspension speed and 80 mm of optimal installation

height, the designed crystallization kettle presents superior ability to solid-liquid dispersion with fewer particles

accumulating at bottom, favorable for the crystallization. With the aid of the combined stirring impeller designed, the

experimental period for continuous crystallization of succinic acid gets shortened, which can decrease the development

cost and provide a novel idea to design the stirring impeller for crystallization kettle.
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