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Hydrodynamic chromatography (HDC) is a size-based separation technique that has shown a lot of potential for the determination of reliable size distributions. It utilizes the parabolic flow profile that is associated with pressure-driven flow to separate particles based on exclusion from the slower streams due to the particles’ hydrodynamic radii in either a packed- or open tubular column.1 The current understanding of separation by HDC dates back to the early 1970s. However, all theory is based on separation in an open capillary.2–4 The assumption was made that the interstitial volume between particles in a packed column can be approximately described by the theory that was developed for capillaries. 

In this project we revisit the existing HDC theory using Computational Fluid Dynamics (CFD) simulations in combination with experimental data to gain more understanding in the principles of this separation technique. Attention is focussed on the correction factor C that is currently employed to make the theory match reality. This factor is believed to correct for anything that jeopardizes the relationship between the volumetric flow and the migration velocity of the analyte.1 To the best of our knowledge, the dependence of C on parameters, such as the size of the packing particles and the size of the interstitial volume, is investigated for the first time using a unique combination of Navier-stokes-based computer simulations and experimental measurements.     
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