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Abstract:

The concept of separation volume for the design of SMB processes
A.E. Rodrigues, L.S.Pais, D. C. Azevedo and M. Minceva

Laboratory of Separation and Reaction Engineering
Faculty of Engineering, University of Porto

Rua dos Bragas

4050-133 Porto, Portugal

The design of Simulated Moving Bed processes for linear, linear+Langmuir and
bi-Langmuir systems in the absence of mass transfer resistances can be made
based on the equilibrium theory. This leads to the concept of separation region
in the plane m3-m2 where pure A and B species can be recovered in the
exptract and raffinate streams, provided that constraints in flowrates in zones |
and [V of the SMB are verified.

In the presence of mass transfer resistances these constraints suggested by
the equilibrium theory have to be revised and the concept of separation volume
is introduced and visualized in a 3-D plot of m1-m2-m3.

The examples studied at our laboratory include both old and new applications:
the separation glucose/fructose where the adsorption isotherms are linear and
mass transfer resistance inside the adsorbent is important, chiral separations
(Sandoz epoxide and bi-naphtol enantiomers) typical of linear+Langmuir
systems and xylenes separations over zeolite pellets where macropore diffusion
is the controlling step.
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Modeling/simulation was carried out either in steady-state or dynamic situations
by using the equivalence with a true moving bed or directly simulating the SMB.
The simulator developed at our laboratory is a powerful tool for understanding
SMB processes, devising a new concept for designing SMB and training of
personnel in industry. It allows the characterization of the process based on
criteria of purity, recovery, solvent consumption and productivity. The model
allows for intraparticle mass transfer described by a simple linear driving force
model and fluid flow is described by axial dispersion model.

Experimental results from our laboratory were obtained in a pilot unit from
Novasep (France).

a Contact Information: Meetings Department
American Institute of Chemical Engineers

3 Park Ave, New York, N.Y., 10016-5991, U.S.A.
Tel: (212) 591-7338 Fax: (212) 591-8894
E-mail: meetmaili@aiche.org

Top | Home | What's New | Sitemap | Search | About Us | Help | Resources

Conferences | Publications | Membership | Sections, Divisions & Commitiees
Careers & Employment | Technical Training | Industry Focus
Government Relations | Students & Young Engineers | AIChE-mart

© 2001 American Institute of Chemical Engineers. All rights reserved
AIChEWeb Privacy and Security Statement

8/1/2002 11:20 £ |




