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1. Introduction

PAOISZE AZ0tE Ul (Simulated moving bed chromatography; SMBC) = 3&4
AZ20t&dceil (batch chromatography; BC) Ol HIoHM =2 a0 22 S0HAHIES
BOlHAN d5Xo2 288 £+ Use 3FHOICHL E/\POI%% =&d2 1 st A
oMoz =Moot ZS0/8& X (chiral chemicals) 2 OIAEZH =cl & FMOH Ol
OlEZ0 =CH Sol =2 MIIso YA HEN EF“—.”QDP L2 MESEXS 22E
?I15t0d SMBC O 22 240 35510 UCH (Juza et al., 2000).

2 =22 SH3ZANY SHEEA HSUHAREH =4 AZ0tE0HI el
SAOISES AZ0IEDNTIIS Z2EY, Z2AF 2 XHFHE Sz e = Us

of

FAST-Chrom/SMB (Fast and Accurate Simulation Tools for Chromatography and SMB)
A4LA, 2 el ds0l ot Jl=g8tth. FAST-Chrom/SMB 2 Jls& A i)
0

SEOIXt 0l=,i) & Z2AF el i) 2 2 ES fFE22 LA ACLCH

SRS Y2 gutNoZ HO|Z YHA (PDE) 22 HA T =0, PDE solver 2A Z 2
L E CE/SE method (Lim et al.,, 2004; Lim & Jorgensen, 2004) £ O|&5t0 W= 10 (fast),
OtXGIDY (stable), 8 &St (accurate) HNE F& = UL

2. Features of FAST-Chrom/SMB
FAST-Chrom/SMB 0lAl M3 = HIHA Jls& i) 22X U=, i) 88 Z2At el
i) @dEX24 EEG 0/, 0| <5t MIIAl &7 (parameter estimation tools, batch

b

column simulation/optimization tools, & SMB simulation/optimization tools) 7t Ml Al &l Ct.
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2.1 Parameter estimation tools
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SMB S&8= dHotHU Z2AIE otdl & M, Olo HdEOF ot= A& EOI
QUCH SMB Ss&Z 2L A2 SHESA (adsorption isotherms, n*), 2 MY H& (k), SLE
Al (D), SEHl () S0 U EE2E MEANZRH =UHAEE A JULH OIS
a2 FotJ] I5t0 parameter estimation tools Jt M SE Ch Table 2.1 OiAE UAXNFEES
PIet Hd HdEIAE ) HERE AEds HAIotD UL
Table 2.1 Main composition of FAST-Chrom/SMB updated: part 1. parameter estimation.
Functions Model options Exp. data to be given | solve | visualization
r
Adsorption 1) Linear, 1) Batch adsorption in | SQP | 1) Exp. &
isotherms (n;*) | 2) Langmuir, a stirred vessel (C;* vs. Sim. Data
3) modified Langmuir, n;*) plot,
4) polynomial, 2) Frontal analysis 2) correlation
5) user-defined plot
Bed-voidage ‘0 S CtAL Mean residence time
(&) & = A'zc s 1= ’Z CAr of inert solution in a
! packed-bed column
Mass  transfer | 7 _d, . d; k —ShD,d, Step test in a packed- | SQP | 1) Exp. &
rate (k) in LDE" | k 6k, 60D, " | bed column (elution Sim. Data
D,,/D,,=0.55¢""" curve) plot
Axial dispersion D - 0-_2 A Pulse test in a packed-
coefficient “ort 27 bed column (mean
(Dax)* &v,d, residence time and its
Do =200 " variance)
Dax:f VL
2.2 Batch column simulation/optimization tools
Table 2.2 BN 224 ZE Z2AF & F &3 EHNAL dEIAED JIsSS BEHECL
S&ZdEe Y AN EEZEY, LDF (linear driving force model) 12|31 film-pore
diffusion 28 S22 USs0H = = ULt (Strube & Schmidt-Traub, 1998; Lim et al., 2005;

Dunnebier & Klatt, 2000).
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2.3 SMB simulation/optimization tools

FAST-Chrom/SMB 2

ZI ¥ 3ot Chel 2A0ISE 3

g 28 = IHE SR8 2
2 &6 R8st 1Y
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SMBC OlA2 Odd JHXl JIsdt dEAtetE 2 E0H
Table 2.2 Main composition of FAST-Chrom/SMB updated: part II. Batch column simulation and
optimization.
Modeling options )
Functions Process Adsorption isotherms | Process Operation Solver | Visualization
selection mode
model
Simulation 1) AFC | 1) Linear, 1) 1) CE/SE | 1) elution
2) IEC 2) Langmuir, equilibrium | isocratic for curve
3) HIC 3) modified | 2) LDF 2) linear | PDAE | 2) salt profile
4) RPC | Langmuir, 3) film-pore | 3) 3) CPU time
5) SEC | 4) polynomial, gradient
5) user-defined
Optimization | 1) Design parameter opti. CESE, | Optimization
2) Operation parameter opti. SQP, | variable
GA tracking

Table 2.3 Main composition of FAST-Chrom/SMB updated: part III. SMBC simulation and

optimization.
Process Modeling options )
Functions | selectio | Adsorption Process Operation Pead Solver Visualization
n isotherms model mode volume
Simulation | 1) AFC |1) Linear, 1) 1) isocratic | 1) no CE/S |1) shifting animation
2) IEC |2) Langmuir, TMB/SMB | 2) linear 2) effective |E 2) last shifting
3)HIC |3) modified | equilibrium |3) gradient |3) animation
4) RPC |Langmuir, 2) separated 3) mean concentration
5) SEC |4) polynomial, TMB/SMB profile
5) user-defined LDF 4) process
3) performances
TMB/SMB 5) CPU time
film-pore
Optimizati | 1) Objective function: productivity, desorbent consumption CE/S |Optimization variable
on 2) Initialization method: Standing wave analysis, Triangle theory E tracking
3) Design parameter opti.: column configuration, ... SQP
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4) Operation parameter opti.: flowrates, cycle time, salt concentration, | GA

5) Optimization strategy: MLOP, ComPASS...

3. Conclusion
FAST-Chrom/SMB (Fast and Accurate Simulation Tools for Chromatography and SMB) =

0&

L

ol

ny
o
10

A U[UOMHA linear, Langmuir, modified Langmuir, polynomials S0| & & Jt=35t0
S22 M, AFC, IEC, HIC, RPC, SEC & 5 JtAl &2 21 ULH SEHSEZR2E=
HE LDF, HIEE film-diffusion S 3 It SOHA &He4g £ UL =3

O 2 isocratic, linear, gradient salt mode == & &StCt. SMB S& 0| CHotd TMB

P

0=

g
B

Bl
A B
I SMB Sf2= HEGIH AIEE &= UM, dead volume O CH
separated dead-volume S2| S& 0| =M&tCt. 4-zone SMB B&E S J|2
SMB S&ZE& NRAEA Y = ULL

g

P
{ Q= dutdoz HO|E YA A (PDE) @& E S & =0, PDE solver A %2
t

0o
[
=
Ol

|0
HI 2

no, effective, &

otH, multi-zone

SXDE %

=1 o o

HEE CE/SE method € 0|0t W=, CHEGIH, H=tet HE e = ULH = A3
HSH

solver 2= SQP (successive quadratic programming) == GA (genetic algorithm) S &&g =+
UM, I SHE A UHE HMAIECH =EHSUH JUHM 2H X242 standing wave
analysis == Triangle theory £ AtE6t0H =J|st& Lt

DA Z0H0 TSt AIZSEE ®IGHH, BC = Al2t0l (08 E22=s% =& (elution curve) &

& (salt profile) O =0 X1, SMBC Ol = shifting Off & ZEH =% B30

o »

S0 24
CHet =4, OHXI2 shifting OIMCSl ZE =S Hat0l et =24, shifting O] OHE
Hoast =34 deld OtXY shifting Ol A 2] purity, yield, productivity, desorbent consumption
S22 BEHEU
Olelgt Ex3E 22, 2A 2 X HSE & Sge Z208 HgsS Sot 284
T20AM AEE 222 ZFHINLS As SHEHE IJiss € = UCH, =&H
A ECHE MAIE = UCH
W =0l = 0l FAST-Chrom/SMB Z2 1S =2 MESZL (HHE, OdE: 5) ¢
cl & HHU AESe dAZ20tEDHI SES 22E, ZA & 28X FHEE
o ArEZ2 A0ICL. S5l ol2w&=sX IA=Z0t il (IEC) 30N =H

| @ =X=[& salt-concentration operating mode & %11, 7 CHHA

A
?let SMB &2 JH&E= ?loiA 0lS=Ch
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