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Smulalion of preparative protein chromatography becomes necessary for separation as well as oplimal operation. A mathemalbical
model describing the behavior of elution peaks In preparative protein chromatography for single and binary component separalion
was solved numencally using a POEsolver Macsyma®(Macsyma inc., Arington, MA, USA] Band profiles were caiculated with the
equilbrium-~dispersive mode! of chromatography The effects of the sample volume, concentralions of solutes In the sample, flow
velocity and column length on the band profile of the elution peaks are discussed The results in s paper suggest the model
simulation for the binary mixture can be extended to multicomponenl separalions.
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Figure 1. Expermental isotherms of proteins. Lysozyme:
1, 00 M, 2 005 M 3 01 M ammonium sullate with 25 mM
sodium phosphate. WCX-300H DuPont, 25T (adopted from
ref. 10).
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Figure 2 Competitive isotherms of N-benzoyl D- (@) and
L-alanine (A) in the racemic mixiure, single component
1sotherms of N-benzoyl D- (¥} and L-alanine () {adooted
from ref. 10}
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Figure 3. Simulated elution profiles with different inlet con-
centration Qther parameters : & =04, u=01 cm/s, L=10 cm,
Ler=100 sec.
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Figure 4. Effect of loading concentration on mean residence
time and Variance of response curve.
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a, - constant in Langmuir 1sotherm for component 1
by © adsortion equilibrium constant for component 1
C  : mobile phase concentration

Dy, : apparent dispersion coefficient

F : phase ratio

L column length

q : stationary phase concentration

Qs - saturation capacily of stationary phase

R, ! resolution

t ! time

u : local average mohle phase velocity

W band width

Zz ° axial coordmate

aslo|~2A

¢ ! varance of peak
: voidage of bed
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