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Simulated Moving Bed and Varicol Processes
for Large-Scale Chromatographic Separations
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Instituto Politécnico de Braganga Faculdade de Engenharia, Universidade do Porto
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3301-857 Braganga, Portugal 4200-465 Porto, Portugal

Simulated Moving Bed (SMB) is a continuous chromatographic process that
overcomes the usual limitations of standard preparative chromatographic methods,
namely the high inventories of solvent and adsorbent needed and the high dilution of
products. SMB technology, which has been used for decades in large-scale
separations in the petrochemical and carbohydrate industries, has recently found new
successful applications in the areas of biotechnology, pharmaceuticals and fine
chemistry.

The design of SMB units requires the use of modeling and simulation tools. The
problem of modeling a SMB separation process can be analyzed by two different
strategies: one, by simulating the system directly, taking into account its intermittent
behavior, other by representing its operation in terms of a true countercurrent system.
The first model represents the real SMB and considers the periodic switch of the
injection and collection points. The second, is developed by assuming the equivalence
with the true moving bed (TMB), where solid and fluid phases flow in opposite
directions.

Recent applications in the pharmaceutical industry uses SMB systems containing
a low total number of columns, usually four to eight. Novasep, a leading supplier of
SMB industrial units, has announced the installation of the largest unit for chiral
separations with only six columns. In these cases, the evaluation of the SMB
operating conditions shall avoid the use of the countercurrent TMB model, and a more
realistic SMB model, which takes into account the periodic switch of the injection and
collection points, is needed. For an effective comparison between the predictions
given by the two strategies of modeling, two-dimension separation regions can be
evaluated using the TMB and SMB models. The differences obtained by the two
models depend particularly on the number of columns used and its configuration.

Recently, Novasep proposed a new continuous chromatographic process, called
Varicol. The principle of the Varicol process is based on a non-synchronous shift of
the inlet and outlet valves in a multicolumn system, in contrast to the SMB operation
where this shift is synchronous. This new process makes possible the operation with a
number of columns per section that is not constant in time, and can show advantages
over the classical SMB operation, particularly when using a low number of columns.

The objective of this work is to evaluate and compare the performance of SMB
and Varicol systems with a low number of columns. Simulation results will be shown
for units with 4, 5, and 6 columns. A special attention will be put on the choice of the
better operating conditions for these units, particularly with the objective of solvent
consumption minimization. The concept of separation volume, developed by the
authors, will be used to analyze this optimization problem.




