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Abstract — Simulated moving bed(SMB) chromatography was simulated for separating loxoprofen racemates. Aspen
chromatography simulator was utilized with Henry’s constants of loxoprofen racemates which were obtained by batch
chromatography experiments. Raffinate stream concentrations as well as purities were calculated with various m, and
m; values in the triangle diagram obtained from two Henry’s constants 7.9 and 10.1. Purity values are high under the
conditions that the m,-m; coordinates are near the left central region in the diagram and feed flow rates are lower. Con-
centration profiles of raffinate and extract streams along SMB columns explain the purity change in the case of increas-
ing the column numbers installed at SMB.

Key words: Simulated Moving Bed(SMB), Simulation, Loxoprofen Racemates

LA B2 Uz giiate] Sjekgd B B T AeA) o d-A7) v

HH E9tEo] 9l Feto) WA 35 (racemate) “FEIE Tl

F882] (optically active)o| HB-S IFZVEREE 3]HA]7]= 31 Atk 1993 el AlAA 0 = gl 1850F2] 2JokE% Ank o]

oo wab o] & H 7183 (chirality)ell 7118H= Zio]ct. o] o] FeHehy eJokgolH Ol = Ak o) o] v oA Z AlwkE
T AR ALLE olFE oA AL o144 A (enantiomer)©] Ak AlAl 10t 2ok & A2AXEAIQL ibuprofent} F-9-2AIQ1

I AEAE o1FA %}t o A= FHE ¢JAIe) 34 A (diasteromer) fluoxetineS A 2|8l 25 —’v“*’FG} Fed S 2k gJekEolgl).

it

2T Aol dAAE EulEkelA] A FYeANE AE st
A Qo) gk A ol &5 2 AR opue} 484 9)e] AF

SR NN E M Z TR DS vERE oolE Tl Glo]
Q38 xPE H a1 Qlrh1]

A EAlEHR= %E& ** WEAL Ut o] 71¥ FE2E 7t
A3 glom g 7HA] Ao AAE EAIEIAL o] AlEE <]
ORE F 50% oS xpAEH) vhd WU o R dojxl 71
OOk 10% o3Pt FetA 0 7 ==t R e glon,

il

*To whom correspondence should be addressed.

E-mail: ihkim@cnu.ac.kr
to] I FHTIEt 5 w9l e Vsl FaEdsch

623

3

A BRI )58 AR1A 07 71 SlekE ] 714 o) &
S5 9ek, o] el oL V) mi A ARAtE 1S ol
Sl &g Ul Dynamic kinetic resolution 'S & 4= a1, 2 &
ol ARE-¥ SMB(simulated moving bed) FZVFHE 12]3] A|2~E]
gk ool 59k, ekl el BHe Aol ol e
of gl Wl e AMgehs sl AmrhEeet T2
ARG Glont MlEshs ARsE 2 delAel S a3
Aol ol 54J0] ofupm ize] F7HAR SHTbAL a7,

¢

olg]gl FAIYE Beksly] {8 Ald-ATE o] FAF o] FF
(SMB) ZLZrFE Jel|F]o] 1 o] A&ARI #E)7} 7hsska S8
o] AR 7k AT F= AL AdTH2).



624 7101

SMB 2P IS o835 %0 7|2 St Fels 1992
d Negawa 5¢| Chiralcel OD 27/d-S AR5}, 1-phenylethanol
2 Belgh Zlo]n], SMB AwrhE 1w e} 524 AwntE 12
o] TS H]JJP A} IS 61:1(SMB:batch)= &% 0
G2 AREERS- 1:87(SMB: batch)Z 748hS W EF3ATH3]. B8k
Ching[4] 5] 7542 Y521 praziquatel 35152 SMB A Z20lE
Y9 E F3d 429 enantiomer® -2]3131 2™, Nicoud [8] &
2 cellulose triacetate(CTA) 1794 ARE319] oxirens #2|313AT).

IZZ = chiral 33HE Tl SRR wA Foto) A &
o] ¥4 WL QLo 820l WA 5] FDAY] &R1& ot 57d

oJUlZ AJs} ZdiEl= BARA, 718 $4l9] dhael wlAlae]
7} QAL v skl Her] W ﬂEi}WW U= Bo] 1 5F
ojtt. 2l olofsre] oFe|Ag=2 i ()=l gk Ao
R)-Z242 of]edo] Ql= 2 o= defA it

Loxoprofen(sodium 2-[4-(2-oxocyclopentylmethyl)phenyl] propionate)
£ profeni+ H|AE]| 20| =(NSAID) A4 2] Nﬁﬂ%%ﬂiw g
profenit 2F=el Bl AHtiF oz Falgo] Ay et FAT 2
FaIE el gJoRie® 11 F24o] EH—rEb_ At} o] okE

9] 71742 A WelM E5-& FU3l= prostaglandin®] 4 ¢

A=, AAo A 2L Rt F3F AR 24 cyclo-
pentanone®l|4] o] AoJ1t trans-alcoholo] oFe]2H8-5 =3t}
[6,7].

HATol M 3524 Aznte 1y FAS o] gato] £
loxoprfens SMB 3-golA 28 v A Q3 7| 22825 A7]$)

Eo)

SMB 374 9] AAMALE: S=8815T}. @40 Q1= loxoprfeni= 117
A3} Bzleo] 2R paffinate 320 % wlZo] o] wlebA raffinate
FES TAOE SMBE st

2. SMB2| O|2X Az} MAZA}

2-1. SMB2| O|2X HjiA

SMB2] 98] 8F-4] o) Z 2rlE 712|9](TMB, True Moving
Bed)?] ¥2]of] ZASIE TMBAIA &2 (solid)2} 153 (fluid)®]
A2 k) ke R OI%E]U% 2] SRR filEe &3
B 7L ARl ol 55 Apolel gJal w7t o] Foixitt. TMB Ul

oM ol FEHEE %ﬁ Ak Mg 7o RstEe) 71Rlshe, AR
FUTERE DA 7g)elx] bl AR E Fejrt o]Folzith
Fig. 1A Y] F-22% 744 TMBE YERAL glom, A8 29

7} 39 2 Al = fejo] Elof Fakxlel Aftelo] ek AR(A, F
S5 281 ZolA 27t Ho] 13 2 2 Alo]ellA] A&
o= seEnt a8a, 1M Z2E S8 FERAE AEE ol
of &l AAYE F, 4 ZH o7 thA] FYE o] Fe] Tl AARE-
)=

Fig. 1B SMBE] d2]& YehaL 310, Fig. 1AS] TMBS} vt

AR 4720 F/3H] ik SMBE SEHAIE AAR o]F
A71A a1, Zel| A4 E WMHo] 358 o) EEUET &
o] F7|F o= uHto] TMBS}E 22 &35 b 4= Ut Feed’t
section 112} AR Z 501714 section 114 extract’} section 11111 4]
raffinate”} 2] ¥ T}, Extracti= section 13} IIAFo] oA wlj& 5] a1
raffinatet= section 1112} IVAFO]olA Bl ZH T}, Section Il =3+
extract, section IVl <=3} raffinate”} =A3c}t SMBE Z2)6}

Korean Chem. Eng. Res., Vol. 49, No. 5, October, 2011

Section
1

Raffinate

Desorbent Extract Feed
S A+S A+B B+S
(A)
Section I
Desorbent D * seoes : A+D Extract
° ° o}o
[
00
kel . - i
Section IV Direction of Section I
Port Switchin, ;
80
0.0)
o oA
o-B
088
Raffinate B+D A+B Feed
Section I
(B)

Fig. 1. A: Four-section true moving bed (TMB) unit, B: Four-sec-
tion simulated moving-bed (SMB) unit.
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Fig. 2. A: Triangle diagram, B: Aspen chromatography - SMB system.
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Table 1. Parameters for SMB chromatography simulation

Parameters Value
Column no. 6
Column diameter 1 cm
Column length 10 cm
Porosity 0.53

Mass transfer coefficient 10000/s
Diffusivity 2%10°

Feed concentraion 1 g/ml

ny

ny,

Hy

Fig. 3. Three points in m2-m3 diagram are used for simulation; H :
7.9 min, Hy : 10.1 min; No. 1(7.9, 10.1), No. 2(7.9, 9.4), No.
3(7.9, 8.7).
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Fig. 4. History of raffinate concentration change with time; A: feed
flow rate = 0.3 ml/min, B: flow rate = 0.5 ml/min, C: flow rate =
0.7 ml/min.
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