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Rotating packed beds (RPB) have been a promising technology for process intensification since 
their introduction by Ramshaw et al. [1], enabling increased gas-liquid mass transfer rates[2] due to 
the application of a centrifugal field. Although a significant amount of possible applications have 
been reported in literature[3], a major challenge in industrial application of the technology is the 
ineffective scale-up of the bed size. The effectiveness of gas-liquid mass transfer  decreases  with 
increasing radius[2], mainly due to severe maldistribution in the tangential direction at large radii.[4]  
In the current work, a novel design rotating packed bed reactor is proposed, which employs 
redistribution rings at regular radial intervals, similar to  redistributor plates in conventional 
columns. 

 
Figure 1: experimental view of the water layer at a rotational speed of 1200 RPM and a liquid flow of 1000 
L/h without induced maldistribution (left) and with a 90° induced maldistribution (right). 
 
Figure 1 visually demonstrates the effectiveness of the proposed redistribution rings: Figure 1a is 
the base geometry, while in Figure 1b a tangential maldistribution of 90° is induced (mimicking a 
large dry spot in a conventional RPB). The liquid layer on the distribution ring after the induced 
maldistribution has a slightly altered profile, but the subsequent liquid distribution profile is not 
significantly altered by this maldistribution. The efficacy of the redistribution rings is demonstrated 
here without a packing present, mainly for visualization purposes. Experiments with a packing 
present have shown a similar behavior, indicating the redistribution rings can also be applied to 
actual packed beds. It is therefore concluded that the redistribution rings improve the liquid 
distribution over the entire radial length of the packed bed, which in turn results in a more efficient 



use of the packing and a higher overall gas liquid mass transfer rate. Therefore, the novel design 
is a promising tool in enabling a more efficient scale-up of rotating packed beds. 
 
References 
[1] C. Ramshaw, R.H. Mallinson, US4283255A 1981   
[2] Y.-S. Chen, C.-C. Lin, H.-S. Liu. Mass transfer in a rotating packed bed with various radii of the bed. Ind. 

Eng. Chem. Res. 2005, 44, 7868-7875. 
[3] K. Neumann, K, Gladyszewski, K. Gross, H. Qammar, D. Wenzel, A. Górak, M. Skiborowski. A guide 

on the industrial application of rotating packed beds. Chem. Eng. Res. Des., 2018, 134, 443-462. 
[4] J.R. Burns, C. Ramshaw. Process intensification: Visual study of liquid maldistribution in rotating packed 

beds. Chem. Eng. Sci. 1996, 51, 1347-1352. 


