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Abstract — SMB (simulated moving bed) is a continuous chromatographic process by shifting periodically port posi-
tion. Binary of mixture, Blue dextran and Orange G, was separated by SMB. These components have unique color indi-
vidually, that is, Blue dextran is blue and Orange G is orange. It is easy to understand SMB process by observing the
shift of color changes in SMB. These components was not adsorbed to stationary phase and isolated by difference of size
exclusion factor. Mass transfer coefficient was determined by single pulse test under several flow rate conditions. Oper-
ation condition was obtained by standing wave theory and optimized for high purities in extract and raffinate streams.
Experiment was performed in open loop 4 zone (2-2-2-2) SMB. There are several advantages in open loop SMB, where
extract is product for high purity. It is also easy to control flow rate and monitor experimental state during operation.
Experimental, extract and raffinate history is well fitted with simulation results, however, column concentration profile is
a little different from simulation results. Purities were 99.5% for extract and 98.9% for raffinate and extract and raffi-
nate yields were obtained as 98.9% and 99.4% respectively.
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Fig. 1. Scheme of a four-zone Simulated Moving Bed unit. There are
two inputs, feed and desorbent, and two outputs, extract and
raffinate, in the unit. SMB is simulated TMB by shifting posi-
tion periodically.
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Fig. 2. Comparison of closed loop versus open loop system. In closed
loop system, mobile phase is recycled from zone to zone. But
in open loop system, mobile phase isn’t recycled and new
buffer enter to zone.
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Fig. 3. Open loop SMB operation. Feed, the mixture of Orange G and
Blue dextran, is entered into between zone II and III. Blue dex-
tran moves faster than Orange G does. So Blue dextran is col-
lected in raffinate and Orange G is collected in extract position.
Hl: Feed, Black Color, C1: Orange G, Orange Color, EEEE:
Blue dextran, Blue Color.
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Fig. 4. Equilibrium design. In equilibrium design, dispersion and dif-
fusion effect isn’t considered.
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Fig. 5. Non equilibrium design. In non equilibrium design, disper-
sion and diffusion effect is considered.
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Table 1. Inter particle porosity

Table 3. Size exclusion factor

Column number Retention time (min) g, Retention time(min) €, €, K,
1 21.30 0.35 36.82 0.35 0.50 0.79
2 22.46 0.37
3 22.51 0.37
4 21.73 0.35
5 21.86 035 w7} o] Folxitt, a1l 7} W] B4 ghE 78] 93
6 22.64 037 pulse tests 53Y313Itt A3 o]-8-¥ 7]5= Amersham phamacia
7 2136 0.35 biotech P-92 A3, Waters UV 486 detector®] 1. Blue dextran=
8 21.86 036 280 nm, Orange Gi= 500 nmellX] A&7LE AUch. A& dlojel=

Table 2. Total particle porosity and intra particle porosity

Column number Retention time (min) g, €,
1 40.87 0.35 0.50
2 4133 0.37 0.49
3 41.28 0.37 0.48
4 40.55 0.35 0.47
5 41.01 0.35 0.48
6 4129 0.37 0.49
7 40.32 0.35 0.48
8 41.04 0.36 0.50
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Fig. 6. Operation condition of SMB experiment. Operation condition
is determined by Standing wave design.

Table 4. Axial dispersion factor at several flow rates

Flow-rate 3 ml/min 5 ml/min 7 ml/min
Blue dextran Eb factor 0.08 0.075 0.075
Orange G Eb factor 0.80 1.000 0.800
Table 5. Experimental results
Extract Raffinate
Purity 99.49% 98.89%
Yield 98.85% 99.45%
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Fig. 7. Extract History and Raffinate History. (a) Extract history and
(b) Raffinate history. O: Concentration of Blue dextran in
experiment, [1: Concentration of Orange G. mmm: Concentra-
tion of Blue dextran in simulation, mssm: Concentration of
Orange G in simulation.
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