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INTRODUCTION

Modeling of the chromatography process has been an indispensable tool <001 e L Foweie 1 Ofmimn (3 e e FlEVTVKtI1?J§3ﬁ[|E%/]) Fonr 18 ) (1311 000 Wil
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phenomena for many years. Recently the authors of papers [1,2] : " Fourat: 1.0 mimin) (.3 i) f ] Nl I f 1
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deformations of concentration profiles in HPLC. 2, | ¢ :
However, in these works, the calculations were performed for columns T 1 | [ | 1 N N N S S N 9 N S O (N . S S0 i
Operating in adiabatic conditions, without taking into account the presence ° N : N " Retention time [s] i T Centontmers ’ & g o P eenien e 0 S

of the column wall and, as well as the temperature gradients in the radial
direction resulting from the transport of heat. In this work, an extension

of the theoretical research presented in the above papers was undertaken

to analyze the effects of: (1) the column wall presence and the properties

of column wall material (steel, PEEK), (2) the thermal conditions of the
column operation (natural convection, water bath), (3) variable column
diameter (4) heat of adsorption values on the resulting concentration profiles
Our mathematical model is two-dimensional (z, r direction) which takes into
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on peak profiles were shown in figures. .l ) |
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the peak profiles are similar and slightly depend on the column thermal
conditions. Concentration band profiles for k = 0.001 W/m’/deg (heat is
practically not transferred to the surrounding air) and for k = 10 W/m’/deg
(natural convection conditions) are almost identical.

When the column wall has higher heat conductivity (steel vs. PEEK), the peaks
are slightly broader. Moreover, increasing the column diameter results in
lowering the height and increasing the width of the concentration profiles.
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cannot be ignored in prediction of the concentration profiles. £ Y . : E” Sl *
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