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The Design of Simulated Moving Bed Chiral Separation
Using the Concept of Separation Volume
’ . - - - $ rd -
Alirio E. Rodrigues and Luis S. Pais ¥
Laboratory of Separation and Reaction Engineering
School of Engineering, University of Porio
Rua dos Bragas, 4099 Porto Codex, Portugal

Abstract

The paper deals with chiral separation by Simulated Moving Bed chromatography. When
mass transfer resisionces ave negligible, Equilibrium Theory provides explicil criteria for the
choice of the SME operating conditions. However, in the presence of mass ransfer
resistances, the SMB operating conditions should be evaluaied through sirulation. Using a
package based on the analogy with the true meving bed operation, this work shows fiow mass
rransfer resistance can gffect the conditions for engntiowmters separation, as well as the
critical values stated by Equilibriwm Theory. The concept of separation volume is applied (o
show how the flow-rate constraints, in presence of mass trangfer resisiances, have io be

modified.

1. Intraduction

Chiral separation is an important issue in various areas and particularly in the health-
related field. It is well known that the two enantiomers can have different therapeutical vaiue

and there is pressure of regulatory agencies 10 the separation of chiral drugs.

A Simulated Moving Bed adsorber is essentially a binary separator, so particularly
appropriated for chiral separations. Briefly, SMB chromatography allows the continuous
injection and separation of binary mixtures. The simulated countercurrept contact between
the solid and liquid phases maximizes the mass-transfer driving force, leading to a significent
reduction in mobile and stationary phases conmsumption whee compared with elution
chromatography. Hence, with SMB technology, large-seale separations can now be carried
out under cost-effective conditions.

The selection of the SMEB operating conditions is pot straightforward, The main
problem of the SMB operation consists in choosing the right solid (switch time interval) and
liquid flow-rates. Designed for high productivity separations, SMB units usually operate at
high feed concentrations leading to nonlinear competitive adsorption behaviors. Therefore,
modeling and simulation tools are of crucial importancs before running the system.

The objective of this work is to study the influence of mass transfer resistance on the
selection of the SMB operating conditions and on the flow-rate constraints for nonlinear
chromatographic separations. In particular, the concept of separation velume will be used to
iltustrate how the flow-rate constraints have to be medified in presence of mass transfer
resistances.
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