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Pore-scale particle-fluid coupled analysis of particle deposition
in slurry coated onto a porous substrate
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Slurry coating onto porous substrates
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Objective & Method
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Meso-scale model

Particles’ motion
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Equations
Particles Fluid (Pore flow)
. Pore network [ . ks
r; =v; —> Vi = L=, 9xi  Mass balance
7. = FY H -— ,
mv; = Fl T Fl Drag force Akl = Ykl (pk — pl) Darcy’s law

T Delaunay triangulation
Contact force

O Pressure: p,

Flux:
DLVO force e
e o Fluid volume: V;,
! <: f ’T’@ Hydraulic conductance: gy,

Chareyre et al., Transp. Porous Media 94 (2012).



Hydraulic conductance
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Hydraulic diameter: Dj =

Flow area: A,
Wetted perimeter: Cy;

Hagen—Poiseuille flow

B 1A,dD2
gup = N Ly 32

Distance between pores: L;;
Fluid viscosity: 7




Ik1 = (P — P1) -
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Pressure: {Pk}, Psub
Flow rate:
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_ Simulation conditions
Particles

e Diameter: d = 500 nm
 Concentration: 40 vol%
» Zeta potential: 20 mV

Fluid: water
 Pressure: P = 60 kPa

Interparticle potential

5d X 5d X 8d Flow
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Pressure distribution
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Pressure distribution Ugt/d =
Conductance, g, /g,

Pressure, p;, /P 5 0 2
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Summary & Outlook

Pore-scale modeling to analyze particle deposition on a porous substrate

— Heterogeneity on flow reflecting local structure:

Pressure, Flux

— Possibility for analyzing the formation process of

horizontal structural heterogeneity:

Cracking, Clogging
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