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Abstract — Simulated Moving Bed(SMB) process consists of multiple chromatographic columns, which are usually
partitioned into four zones. Such a process characteristic allows a continuous binary separations those are impracticable
in conventional batch chromatographic processes. Compared with batch chromatography, SMB has advantages of con-
tinuity, high purity and productivity. Various researches have been reported for the integration of reaction and recovery
during process operation on the purpose of economics and effectiveness. Simulated Moving Bed Reactor(SMBR) is
introduced to combine SMB as a continuous separation process and reactor. Several cases of SMBR have been reported
for diverse reactions with catalytic, enzymatic and chemical reaction on ion exchange resin as main streams. With an
early type of fixed bed using catalyst, SMBR has been developed as SMB using fluidized enzyme, SMB with immo-
bilized enzyme and SMB with discrete reaction region. For simple modeling and optimization of SMBR, a method con-
sidering convection only is possible. A complex method considering axial dispersion and mass transfer resistance is
needed to explain the real behavior of solutes in SMBR. By combining reaction and separation, SMBR has benefits of
lower installation cost by minimizing equipment use, higher purity and yield by avoiding the equilibrium restriction in
case of reversible reaction.
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Table 1. Example of reaction using SMBR

Reaction Catalyst/enzyme Reference

Synthesis of ethyl lactate from ethanol with amberylst 15-wet [10]
lactic acid

Hydrogenation of 1,3,5-trimethyl benzene alumina+Pt catalyst  [12]
Hydrolysis of lactose lactase [15]
Isomerization of glucose glucose isomerase  [17]
Synthesis of methanol from syngas metal catalyst [28]
Synthesis of bisphenol A from acetone with ~ Amberylst 31 [29]
phenol

Synthesis of dextran from sucrose dextranosucrase [30]
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K., :Equilibrium constant

: Concentration in the solid phase[mol/cm?]

e

: Adsorbed concentration in equilibrium with average fluid

=)
*

phase concentration within pores[mol/L]
: Concentration of solute[mol/cm?]

a0

3

: Concentration of solute in the mobile phase in plate » [g/cm]
: Mobile phase concentration in the adsorbent/catalyst pores
: Plate volume[cm’]

: Mobile phase velocity[cm®/min]

5< (=1 <§O

s
”

: Maximum initial reaction velocity[g/cm>min]
: Michaelis-Menten constant[g/cm®]

3

: Number of plate
: Porosity
: Axial dispersion coefficient[cm?/min]

g = R

: Catalyst fraction

sl
S

: Reaction rate[mol/cm>min]
: Mass transfer coefficient|cm/min]

7
=

: Global rate coefficient[min™']
: Particle diameter[cm]

RN

: Specific surface area[cm*/cm?]
d; : Reaction constant[1 or —1]

Ol2H& Xt
i : Component[i]

—

: Column or reactor([j]
: Mth switching period
: Reactor

: Adsorbent

: Catalyst

a»mz=

s : Stationary phase
f : Mobile phase
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