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Fig. 1 Sketch of the two-stage counter-current

rotating packed bed
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Fig.2 Flow chart for the continuous distillation experiment
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Fig.3 Effect of rotation speed on the number of

theoretical trays
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number of theoretical trays
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Fig.5 Effect of thermal conditions of the feed on

the number of theoretical trays
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Studies of distillation in a novel multi-stage counter-current
rotating packed bed

GAO Xin CHU GuangWen ZOU HaiKui LUO Yong ZHANG PengYuan CHEN JianFeng
(Research Center of the Ministry of Education for High Gravity Engineering and Technology, Beijing University of

Chemical Technology, Beijing 100029, China)

Abstract; Continuous distillation experiments have been carried out in a novel multi-stage counter-current rotating
packed bed (MSCC-RPB) , which was developed by taking into account the advantages and disadvantages of a con-
ventional rotating packed bed (RPB) and a rotating zigzag bed (RZB) , using the alcohol-water binary system at
atmospheric pressure to study its separation performance. The effects of varying the rotation speed (N), feedstock
concentration (xt) , thermal conditions of the feed (¢) and reflux ratio ( R) on the number of theoretical trays
(N,) of MSCC-RPB were investigated. The experimental results indicated that N, increased with increasing N at
N <800 r/min, and decreased with increasing N for N >800 r/min. The optimum value of N was found to be 8001/
min. The value of N, remained nearly constant with increasing x , and increased with increasing values of ¢ and R.
The height equivalent of a theoretical tray ranged from 19.5 to 31.4 mm, which is almost the same as in a conven-
tional RPB. Compared with a RZB, the separation efficiency is nearly doubled, and the optimum rotation speed is
much lower.

Key words: multi-stage counter-current rotating packed bed; continuous distillation; the number of theoretical

trays; the height equivalent of a theoretical tray



