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Fig. 1 Diagram of the structure of the RPB reactive

distillation device
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Fig.2 Flow diagram of the high gravity reactive
distillation process
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Table 1  Physical properties of the packing
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Fig.3 Effects of rotation speed on the catalytic distillation
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Fig.4 Comparison between the rotating packed bed and re-
active distillation experiments in terms of n-butyl ace-

tate content
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A new high gravity catalytic reactive distillation process for

n-butyl acetate synthesis

SHI Qin  ZHANG PengYuan

CHU GuangWen

CHEN JianFeng

(Research Center of the Ministry of Education for High Gravity Engineering and Technology, Beijing University of
Chemical Technology, Beijing 100029, China)

Abstract; The synthesis of n-butyl acetate has been carried out for the first time in a novel rotating packed bed

(RPB) in order to evaluate the feasibility and applicability of high gravity technology in reactive distillation. The n-

butyl acetate was synthesized by using a strong acid cation exchange resin as the catalyst and acetic acid and n-bu-

tanol as reactants. The catalyst was packed into the RPB with a density of 336 kg/m’, and the processes of reaction

and distillation were carried out simultaneously. The effect of varying the RPB rotation speed was investigated ; the

optimal rotation speed was found to be 700 —800 r/min, giving a conversion of acetic acid of over 88% . When con-

ventional catalytic reactive distillation was carried out with the same proportion of catalyst, the conversion of acetic

acid was only 60% , which is significantly worse than in the RPB experiment. The results indicate that high gravity

technology can significantly enhance catalyst efficiency in the reactive distillation field.

Key words: rotating packed bed; catalytic rectification; n-butyl acetate; cation exchange resin



