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SMB (simulated moving bed) chromatography is a very useful utility for the separation of binary system. We simulated the
separation of L-arabinose and L-ribose from the mixture by using lab-scale 4(1-1-1-1)-zone SMB chromatography. Preliminary

experiments of PIM (pulse input method) were performed to measure adsorption isotherms of L-ribose and L-arabinose

in

NH. HPLC column, and experimental and simulated results from ASPEN chromatography were compared. To find the most
suitable separation condition in SMB, we carried out a simulation in my-ms plane base on the triangle theory and calculated
operating parameters (flow rate of four zone, switching time and feed concentration and so on) using ASPEN chromatography

under the conditions of linear isotherms obtained from PIM.
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Table 1. Data for ASPEN chromatography batch simulation

Name Value Unit Description
H, 75 om Height of adsorbent
layer
Dy, 0.46 cm Internal diameter of

adsorbent layer

Ei 0653 m’void/ m’ bed Inter-particle voidage
N, (L-ribose) 10000 nf/a Number of plates
N, (L-arabinose) 2000 n/a Nuber of plates

: : Constant mass
MTC (L-ribose) 15000 1/ min transfer coefficient

: ; Constant mass

MTC (L-arabinose) 500000 1/ min transfer coefficient
IP (L-ribose) 3.51 n/a Isotherm parameter
IP (L-arabinose) 5.07 n/a Isotherm parameter
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Table 2. The change of o and R, with mobile phase composition
condition

Mobile phase composition Selectivity Resolution
ACN / Water (o) (Rg)
80720 1.3 1.6
85/ 15 1.4 2.5
50/ 10 1.6 3.1

Table 3. Operating parameters according to change of m; and mjs

Flow Internal flow rate

Run  patios (ml/min)
No.

Flow rates of zones
(ml/min)

Switching
time (min)

m; 13 Qf Qelu Qex Qra Ql Q2 Q3 Q4 Qrc At
1 320 420 0.10 0.16 0.19 007 069 0.63 061 067 054 11.56

2 450 400 010 0.16 006 020 069 064 074 054 054 1445
3 351 507 0.10 0.10 0.10 0.10 045 035 045 035 035 2254
4 3770 400 0.10 052 046 0.16 232 1.86 196 1.80 180 433
5 410 450 010 039 024 025 174 149 159 135 135 578

6 470 490 0.10 0.78 0.9 0.69 347 329 339 269 269 2.89
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Figure 1. Chromatograms with change of mobile phase.
(ACN / water = 80/20, 85/15, 90/10 v/v)

PIM (Pulse input method)
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Figure 2. Chromatograms with change of concentration.
(tRgbose = 7.7 min, tRambinose = 9.9 min)
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