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Filtration is a well-researched industrial process in which solid particles are separated from a fluid by becom-
ing trapped within the filter’s internal structure. Recently, mathematical models have offered a cost-effective
means to advance understanding of the filtration process and improve filtration performance. However, many
models exhibit shortcomings which include large computational costs and an inability to incorporate multi-
ple capture mechanisms. To negate these deficiencies, we explore a size-structured approach for modelling
particle filtration in which size is treated as an independent variable .

In this paper, we outline the derivation of a size-structured model and analyze the system of equations for
several filtration configurations. We demonstrate the distinct filtration behaviours induced by the various cap-
ture mechanisms and, for certain cases, exploit the size of material parameters by using asymptotic analysis to
find analytic solutions. Furthermore, we illustrate the model’s predictive potential to maximize particle reten-
tion given an efficiency constraint. Finally, we explore how the model’s dimensionless parameters influence
the degree to which it fits with experimental data.
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