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Fig. 1 Three-zone SMB system
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Fig. 3 The adsorptions isotherms of o-vanillin and vanillin
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Fig. 5 Chromatogram of feed,extract and raffinate
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Tab. 1 The results of simulation and experiment for different operating points
R t./ Witk /(mLemin~") LR/
BAE HRAE AR DX 4 Y ;

min Q Qe Qr PE" Py P Py
1 P, [1,1.2] 14.0 2 0.705 0.518 99.7 94.0 99.2 93.3
2 P, [1,1,2] 14.0 2 0.742 0.518 99.5 94.4 98.9 93.8
3 P, [1,1,2] 14.0 2 0.779 0.518 99.1 94.4 98.5 93.9
4 P, [1,1,2] 14.0 2 0.816 0.518 98.2 94.3 97.5 93.8
5 P; [1,1,2] 14.0 2 0.853 0.518 96.7 94.3 96.1 94.0
6 P [1,1.2] 16.0 2 0.912 0.481 99.5 99.5 99.3 99.0
7 P, [1.10,1.27,1.63] 15.8 2 0.976 0.551 99.5 99.5 99.2 99.1

TE e sim FRRBAUE , exp TR FHAE s P F P w4351 Dy ZETBORCFN AL A2 W™ i 60 20032 B0V XoF 7 ) 408 7 22 3 A
L RAE.
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SMB ZG:Hh, [RIFE R 2 7= i 405 0 99. 5%, 15 3] i
AL HERE AN 0. 551 mL/min, A7 T[R4,
TEARHE I A BN BB I FE B IGO0 T S RHR AL 1
BERT 14. 6 0. 50 1iE 52 56 (9 45 S o A8 UM ™ o 46 B Ry
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Three-zone Simulated Moving Bed for Separation

of o-Vanillin and Vanillin

CHEN Jinliang, YAO Chuanyi” ,LU Yinghua

(College of Chemistry and Chemical Engineering, Xiamen University, Xiamen 361005, China)

Abstract : In this study.the separation models of o-vanillin and vanillin with three-zone simulated moving bed (SMB) and Varicol

were built. The separation of these two compounds was achieved successfully with high efficiency and high purity in the experiment.

Firstly, the mobile phase of 35% (by vol.) aqueous alcohol and the stationary phase of reverse phase C18 silica gel were determined.

The adsorption isotherms of these two compounds were determined with single-component frontal analysis. The lumped mass

transfer coefficients and axial diffusion coefficients of o-vanillin and vanillin were calculated with empirical formula. Then, the SMB

and Varicol models were structured based on the linear driving force model. The operation parameters were optimized for maximiza-

tion of throughput using the complex method with purities of the two compounds constrained to be greater than 99. 5% and the flow

rate of desorbent fixed at 2. 0 mL/min. The result was experimentally validated. Through optimization, the maximum throughput of

SMB was 0. 481 mL/min.The experimental purities of o-vanillin and vanillin under the optimized conditions were 99. 3% and 99. 0%

respectively. The optimized maximum throughput of Varicol was 0. 551 mL/min,which is 14. 6 % greater than that in SMB, with the

experimental purity of 99. 2% for o-vanillin and 99. 1% for vanillin under the optimized conditions.

Key words: simulated moving bed(SMB) ;0-vanillin; vanillin; asynchronous switching; optimization



