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network structure (see Fig. 1), and their = | that there remains a correlation with NGj:
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network's pores are represented by a

collection of two-dimensional points Fig. 2: Example of the persistence diagrams for a i ‘
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A feed solution is driven by a fixed pressure through the NGy

total throughput of filtrate over the filter i " .
pore network, carrying impurities at a certain

lifetime. concentration. The foulant particles adhere to the inner T
Under random pore-size variations, the pore walls, shrinking them until the fluid can no longer  radius 7) vs. number of loops NG;.
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Fig. 4: Total throughput h (scaled by mean pore

particular topological feature) is found to The effect of random variations is investigated by X1<0\§800 i
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Topological features are also found to be radii independently, using the log-normal distribution. &
important even for fixed geometric The key measure of performance is total throughput 10
features. h, given by: 9
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NGy
(1) : Flux th h ., V:) atti t ,
q;i(1) : Flux through pore (v;, v;) at time Fig. 5: Total throughput h (scaled by number of

The key topological measure is the number of pores NP) vs. number of loops NG;,
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generators in PD, NG, (or the number of loops).

The key geometric measures are: S Umma ry

NP : Number of pores in a network
7 : Mean of pore radii att = 0.

Loops In the pore network are a strong
predictor of filtration performance.

* Network topology is Iimportant for filtration,
Resu Its independent of geometrical features.

Fig. 1: lllustration showing how the internal pore » Future Work: We will investigate the evolution
structure of a real porous medium can be represented o | —— | | of topology over time, to further understand the
by a network of pores (circular cylinders) [1]. 0.095¢ %80 O@’o;)) ° o o : implications of pore network topology for
. . 0.09 | filtration performance.
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measures, such as NG, and the Wasserstein
* An increasingly popular tool in topological ~ 0.08f distance.
data analysis.
0075‘ °
. PDs depict the birth and death (i.e. the Further work could explore the effect of NG;,
appearance and disappearance, resp.) of 0.07 | i on / at a fundamental topological level.
features under thresholding. 0 065 | |
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and die. Fig. 3: Total throughput h vs. number of loops 2023.
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