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niE el G AGH R oA B 7t 7hsst Flo] 7P & Aot SMB 38 o83t 53
249 =2 AT B2 £ E48 dofd 4= itk o]t SMBO] 54 U FZATEE dT-E0] EA
&= 37 Qle}, & AFA= 7] SMB a0l *59] WslE 3718t Thermal Simulated Moving Bed Concentrator
(TSMBC) 37 ¢] BAFE A73813ltk. TSMBCO] o 2= 0] Ml Falo] o2 S22 228 718 4= Q)
o, 52 B4 upE Ag Loy} goksitls Aoju), B AFoflM= 3 W 3 0= TSMBCO] 48 7154
< AFs] F8iA HE deEFE a5 §al B dojuln 8491 e FS5APE BAF S TSk
o} 1A} B2 E29 DOWEX 1X48} s AAskar i oish H=9 5= 523242 S48t BAF 3}
Aol & A 7 F7Y) AES AT £ AlE tha) 2208, 2284, 78] 131812 57 24 558 &
QIgk 4= QI3iTh. 18ut solvent portel|A] 822 wlEE TAE o] DOWEX 1X4 177J0] 204 b= o] 532
2lof tijgt sHAA-S ERlskit.

Abstract — Conventional SMB process is operated using 4-zone having several chromatography columns in each
zone. Unlike batch chromatography, SMB process can continuously separate binary materials. Both high productivity
and purity are obtainable by using SMB process. In this study, the simulation on Thermal Simulated Moving Bed Con-
centrator (TSMBC) which is a SMB process with thermal swing adsorption was carried out. The advantage of TSMBC
is that adsorption isotherm can be easily controlled by thermal wave or direct heating. Recovery of pure water and con-
centration of phenol was studied in simulation. To verify environmental-friendly potential of TSMBC, DOWEX 1X4
was chosen as an adsorbent and phenol was selected as a target material. When 3 columns were used in this study, con-
centration of phenol is 2.29, 2.28 and 1.31 times higher than injected sample. However, a contamination of phenol in
solvent port was found, probably due to the restriction of adsorption isotherm of phenol on DOWEX 1X4.
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Fig. 1. Structure of 2-zone Thermal Simulated Moving Bed Concen-
trator (TSMBC).
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Fig. 2. Operation lines of 2-zone TSMBC and isotherms curves on ¢
vs. q plane.
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Fig. 3. Results of comparison of frontal analysis and simulation at
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Table 1. Adsorption isotherm and Arrhenius equation parameters

Do (g/L) 1815.22
R (J/mol/K) 8.3145
K. (Lig) 0.00067
AH (J/mol) —-6758.65
K (L/g)
303K 9.8x107
313K 9.0x107
323K 8.3x1072
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8001 o 323K x
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Fig. 4. Adsorption isotherm curves at 303 K, 313 K, and 323 K on ¢
vs. q plane.
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Table 2. Specification of three types of columns
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Table 3. Operating conditions and results of TSMBC simulation with three cases of columns

Column Operating conditions Temperature (K) Outlet conc. (g/L) Switching time Flow-rate
Specification (m,;/m,/Qp (ml/min)) (Cold/Hot) (Enrich/Solvent) (min) (Feed/Solvent (ml/min))
Case [ (20x9 cm) 15.5/15.8/0.2 303/323 2.29/0.14 701.19 0.5/0.3
Case II (50x5 cm) 15.5/15.8/0.2 303/323 2.28/0.14 541.04 0.5/0.3
Case III (31.5%2.5 cm) 15.5/15.8/0.2 303/323 1.31/0.79 85.21 0.5/0.3
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Fig. 5. (a) Theoretical concentration profiles of case I. (b) Theoretical concentration profiles of case 1I. (c) Theoretical concentration profiles of

case III.
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TSMBC(Thermal Simulated Moving Bed Concentrator)s- ¢} ¥l 55

el e I s Bl SR L

=X k=a
K : equilibrium constant (L/g)
K,  :pre-exponential factor (L/g)
q : concentration in the solid phase (mol/cm?)
Gmex - Maximum concentration of adsorbed solute in the solid
phase (g/L)
C : concentration of solute in the liquid phase (g/L)
AH  : heat of adsorption (J/mol)
(0] : volumetric flow-rates of the liquid phase (ml/min)
R : ideal gas constant (J/K/mol)
tg : port switching interval (min)
Ve : column volume (ml)
J2lo|A 2K}
£ : inter-particle void fraction ()
& : intra-particle void fraction (-)
&r : total void fraction (=et+(1-5p)&) (-)
% : particle radius (um)
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