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Flow experiments through dewetted and multi-porous structures
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These structures are characterised by a dual nature: transmitting pores (TP) that can host effective fluid transfert
and dead-end pores (DEP) that cannot.

https://arxiv.org/abs/2112.12492



Flow experiments through dewetted and multi-porous structures
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The porous systems has a dual flow structure: in a TP the flow is similar to the one though a pipe and effectively

transport colloids towards the outlet, while in DEP colloids experience very low velocities and diffuse.
https://arxiv.org/abs/2112.12492
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Particle Image Veloc

Fluid velocity within pores
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Simulations of flow and colloidal transport

The flow structures within DEP are closed laminar vortexes of rapid decaying intensity.
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Using COMSOL multi-physics we
simulate Stokes flow.

Then, we integrate motion equation
for 100,000 particles, initially
homogeneously distributed
throughout the hole geometry.

The BTC is measured as PDF of
arrival times.
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Simulations of flow and colloidal transport

The DEP flow structures are very similar to the one within a “flow driven cavity”.

Experiment

Pe = 6800




Modelling flow and transport through dead-end pores

BreakThrough Curve (BTC) through a single DEP (cavity) varying the aspect-ratio:

simulation results.
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Modelling flow and transport through dead-end pores
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Describes the transport through TP

Overall BTC depends on the initial DEP/TP occupancy & and the DEP size distribution fp(7p)

BTC(t) = (1 — Oé) %/0 f()(t,flf) dx + a/OOOpt(t/TD)TDl fD(TD) dr

We understand and model the transport through such dual structures as follows: transport effectively happens only
through TP, while DEP provide a delay. Thus the overall colloidal population is displaced as a sequence of jumps
about the average velocity (with Gaussian distributed noise) with an initial delay:.

= >/,

500 0

A distribution of DEPs connected to a TP
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Modelling flow and transport through dead-end pores

Overall BTC depends on the initial DEP/TP occupancy & and the DEP size distribution fp(7p)
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We understand and model the transport through such dual structures as follows: transport effectively happens only
through TP, while DEP provide a delay. Thus the overall colloidal population is displaced as a sequence of jumps
about the average velocity (with Gaussian distributed noise) with an initial delay:.
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Modelling flow and transport through dead-end pores

We studied the impact of the three controlling parameters on anomalous dispersion.
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