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Filtration with multiple species of particles
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Membrane filtration with a feed containing multiple species of particles is common in the industrial setting
and many experimental results are available; however, little theoretical work in terms of first-principles math-
ematical modeling has been reported. We propose a simplified model for filtration of a suspension containing
an arbitrary number of particle species, each with different affinities for the filter membrane. We use our
model to formulate and solve selected optimization problems for the filtration of a feed solution containing
two particle species, where one is to be removed by the filter and the other retained in the filtrate. In addi-
tion, we investigate the screening (shielding) effect, which is thought to contribute to the particle retention
deterioration observed in experiments over the lifetime of a filter.
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