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Particle distribution and conductivity in nanocomposite coatings:
Effects of interactions between different particle species
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Conductive nanocomposite coatings
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Previous study: Numerical simulation
Drying of colloidal mixture (Conducting / Insulating particles)
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Tatsumi et al., SCEJ 52nd Autumn Meeting (2021).



Previous study: Effects of particle size ratio
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Previous study: Effects of particle size ratio
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Previous study: Effects of interactions

Aqgueous latex/ITO suspensions — Composite coatings _
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Objective & Method

Investigating the effects of interactions on the conductivity of colloidal films
(a) Numerical simulation analyzing the structure formation of particles during drying
(b) Equivalent circuit modeling to evaluate conductivity
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Model: Particles’ motion

mv; = —(v; + FR + F{P 4 FEnt 4 pPLVO

Fluid Free surface Particles

* Hydrodynamic force e Contact force: F
Drag: —¢;v; , Fluctuations: F} @
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Evaluation of conductivity
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Kirchhoff's current law

Resistance between nodes Electrode Vi1 =0
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Simulation conditions

Conducting / Insulating particles
* Diameter: C:d = 20 nm, |: 2d = 40 nm
* Initial volume fraction: ¢ + ¢; = 0.3

¢c
bc+or

« Zeta potential: three conditions

* Mixing ratio: ac = =01-1

Fluid: water
* Particle drying Péclet number (C)
_ (Dryingrate) U

Pe = - =
© (Diffusionrate) D/d
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System size: 20d x 20d x 20d
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Simulation conditions: DLVO potentials
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Conductivity
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Contact number (C-C)
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Conductivity
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Contact number (C-C)
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. number of particles
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Projection onto xy plane

Division into g subregions
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Distribution of particles (C)
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