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Abstract — In this study, three methods were employed to obtain adsorption parameters for S, R-(+)-lbuprofen enantiomers.
In the first method, Langmuir isotherm was assumed and nonlinear least squares fitting was applied to obtain Langmuir adsorp-
tion isotherm parameters. The second method was used to obtain adsorption isotherm parameters by the way which is different
from conventional methods to reduce computation error. In the third method, competitive bi-Langmuir equation was assumed.
Pulse method which is a dynamic adsorption experimental method was used to derive a relationship between the retention time
(tz) and dg/dC. In the optical separation of chiral drug by chromatography, the retention time depends on adsorption equilibrium,
dead time, phase ratio, the column packing density. Among chromatography system variables, the column packing density and phase
ratio were fixed, but solvent compositions and solvent flow rates were employed as operating parameters in this studg. Correlat
equations between the retention time and operating conditions were obtained from the experimental results. This coatsation equ
would allow us to predict retention time change with operating conditions. Also resolution could be predicted.
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Fig. 1. Elution profiles of Ibuprofen with increase of input concentration
for Kromasil ® CSP. Eluent flow rate of 1 ml/min, eluent compos
tion of hexane/tert-butylmethyl ether/acetic acid(75/25/0.1%).
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Fig. 3. (a) Cs vs. @, plot of S-(+)-Ibuprofen for determination of Lang-
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fen for determination of Langmuir isotherm parameters.
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tion of correlation equation.
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(1) S-(+)-lbuprofet] competitive bi-Langmuir isotherm

1.94875C

1.41843C

%= 130.15395G +0.22172G,

9
1+0.00139G+0.00067G ©

(2) ©]8~d(hexaneftert-butyl methyl ether/acetic acié)d=} | FA]17F
(min) Ate]o] FAAAA (acetic acid 0.1%14)

S-(+)-Ibuprofen

R-f)-lbuprofen

R=2.337+13.369 exp/11.563)
+4.448 expfx/54.889)
(%= ©] 545l tert-BMES] 273 H])

R=-297.14+23.52 exp/15.98)
+302.13 expfx/17567.95)
(= o1 5459 tert-BMES] ZA3H])

R=0.0582 expfx/18.1371+3.2172
(x= o525l n-hexnag] =4 1))

R=0.0927 exp{x/18.05012)+3.448
(x= ©'574% 9l n-hexnag] =73 1)

~

(3) oI5 FE(mliminy A7)

ZHmin) Abe] <] A4

S-(+)-Ibuprofen

R-f)-lbuprofen

R=135.25 exp{x/0.09327)
+22.009 expfx/0.754)
+1.2959 expfx/—6.268E100)

R=186.84 exp{x/0.0929)
+29.91 expfx/0.7648)
+1.734 expfx/-6.529E106)

@) 54

F=(g/miny #FAZHmin) ARo] ]

4BAA

o

S-(+)-lbuprofen

R-f)-lbuprofen

R=3.56277+0.97711 exp(/0.02531)
+2.02167 expfx/0.51135)

R=7.29094+0.35065 exp(/0.00457)

+1.38451 exp{x/0.05803)
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: dead time [min]

:amount of solute in the mobile phase

: amount of solute in the stationary phase

: bandwidth [min]

: retention factor

: concentration of the solute in the mobile phase

: concentration of the solute in the stationary phase

:rate of variation of the modifier concentration in gradient elution,
phase ratio

: density of the mobile phase

: regression coefficient, correlation coefficient

: phase ratio
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