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Research on Optimization and Industrial Application of Energy-Efficient Imine Dibenzyl Cyclocondensation Process
Xu Weiling
Zhejiang Huazhou Pharmaceutical Co., Ltd. Taizhou, Zhejiang 318000

[ Abstract ] Traditional imine dibenzyl cyclocondensation processes employ stoichiometric Lewis acid catalysis and
high-temperature reflux operations, resulting in high energy consumption, low yields, and substantial wastewater
generation. This study analyzed the energy barrier distribution and solvation effects in the Fuchs alkylating
cyclocondensation pathway, revealing a positive feedback mechanism involving localized overheating and non-selective
consumption of carbon cations. A proton acid catalyst system alternative was proposed, featuring a multi-stage thermally
coupled cyclotron reactor with a cascaded utilization network for reaction heat and separation heat. Theoretical
calculations demonstrated that optimized cyclization yields increased from 83% to 92%, while steam consumption per
ton product decreased by 62%. Industrial implementation focused on three key technologies: solvent vacuum
distillation-permeative vaporization combined recovery, online catalyst regeneration, and reaction mother liquor
concentration ratio control. Total solvent recovery reached 96.5%, with chemical oxygen demand emissions reduced by
71%. This study provides scalable theoretical foundations and engineering solutions for energy conservation in aromatic
heterocyclic compound cyclization processes.

[ Key words ] iminodibenzyl; cyclization reaction; energy conservation and consumption reduction; thermal coupling reactor;
industrial promotion
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