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Quantification of the transport processes in packed  pore space makes it very difficult to perform systematic experimental studies of We analyze pore space of the generated packings using spatial tessellations

Introduction

pore space geometry is a long-standing topic in chromatography, and has been  perform such studies. In this work we generate isotropic periodic random sphere ing generation protocol (i.e., can be applied for any sphere packing) and ii) in

chromatographic columns based on the column  transport in the columns, and computer simulations are the only possibility to ~ and provide scalar geometrical descriptors which are i) independent on the pack-

addressed via simulations and experimental studies. This topic is crucial on the = packings of equal-sized spheres over wide range of porosities (between random  strong correlation with the effective diffusion and hydrodynamic dispersion coef-
way to understand, and, therefore, control and optimize the packing process of  close and random lose packing limits) using six packing protocols, and perform  ficients. Our results demonstrate strong influence of the generation protocol on
chromatographic columns which is now considered an art rather than a science. = accurate transport simulations in the packing void space utilizing high-  transport coefficients, and, as a result, that the packing porosity cannot be used
The complexity of the column packing procedure as well as resulting column  performance computing facilities. as the only parameter characterizing transport in the chromatographic columns.

Packing generation

We generated packings of randomly-packed equal-sized (monodis-  Figure 1. Unconfined random
sphere packings at the random-

loose packing limit (¢ = 0.46) of

The generated packings are periodic, isotropic, and have dimensions of  two types Rx0.001 and Sx2. Shown

. ) Coa . .. are packing side views (left), sec-
10d,x10d,x70d, (d, is the sphere diameter), which is sufficient for per-  tions of three particle layers as a

MC algorithm locates all spheres on a dilute simple cubic lattice in the
expanded simulation box (Figure 3). On each iteration, MC moves

each sphere a short distance in a random direction and rejects moves

perse) spheres using Jodrey-Tory and Monte Carlo-based algorithms. resulting in a sphere overlap. The simulation box is compressed during

generation (with rate Q) until its original dimensions are obtained.
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Figure 4. Effect of the compres-
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Figure 6. Reduced plate height values for heterogenous (Rx0.001) and homogenous (Sx2)
packings. Values are obtained for wide range of reduced velocities, v = 0.5-750, and fitted with the
generalized Giddings’ equation containing only transchannel and short-range interchannel terms. independent on the packing type. The pore space was analyzed with Delaunay = route towards quantitative structure—transport relationships.

sults from other studies, and making the following analysis of the pore space = Therefore, we believe the approach presented here establishes a systematic
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