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Research on the continuous synthesis process of xylene diisocyanate in

a submerged jet-rotating coupled flow reactor
LU Dan-dan, LI Wei* , WU Chun-hui
(Jiangsu Kuaida Agrochemical Co., Lid., Nantong 226400, China)

Abstract: To address the issues of limited gas-liquid mass transfer and high urea impurity content in traditional
batch processes and conventional continuous stirred-tank reactors for the synthesis of 1,3-xylene diisocyanate (XDI) ,a
submerged jet-rotating shear coupled continuous flow reactor was designed.This reactor combines the high-shear breakup
characteristics of a jet loop reactor (JLR) with the bubble homogenization capability of a mini-annular rotating device
(m-ARD) .Through the synergistic action of a jet nozzle and an annular rotating shear unit, micro-dispersion of gas-liquid
phases and high-intensity turbulent mixing are achieved.Under the optimal conditions of jet velocity of 7 m/s, rotor speed
of 2 500 rpm,XDA salt concentration of 7% ,and hot phosgenation temperature of 130°C , the gas holdup reached 31. 5%.
During 8 h of continuous operation, the average XDI purity reached 99. 52% and the urea impurity content dropped to
0.24% ,representing a 54. 7% reduction in impurities and a 60% shortening of reaction time compared to the batch
process.
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