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Particle-scale simulation of drying slurry
coated onto a particulate layer
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Slurry coating onto particulate layers
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Slurry coating onto particulate layers

Elementary processes

(1) Penetration of solvent
(2) Dispersion and dissolution of particulate layers

(3) Drying of slurry

Timescale separation (Thin particulate layer, Rapid drying)

(1) <(3) < (2)
Present study



Objective & Method

Numerical simulation of drying slurry coated onto a particulate layer
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» Structure of particulate layer  Particle distribution

- Surface tension of solvent » Coated layer thickness

(vs. particle interactions) * Surface roughness



Model: Particles’ motion
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m; = —(v; + F{ + F,> + F{" + FPMV0
Fluid Free surface Particles

* Hydrodynamic force * Contact force: F
Drag: —{;v; , Fluctuations: F} @

— Brownian motion o
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Particles Simulation conditions

« Diameter: d = 100 nm System size: 4d;, X 4d,
* |nitial concentration: 7.5 vol%
« Zeta potential: —28 mV

5d,

Particulate layer

 Particle diameter: d; = 8d
 Number of layers: 3
 Structure: sc, fcc Z

Y
Fluid Ti)x Simple cubic Face-centered cubic

» Surface tension: . . .
. * Particle drying Peclet number
(Capillary force) (m/2)yd _
= = = 0.05,0.5 (Drying rate) U

~ (Adhesion force) Ad/ (2462 Pe = — —
( ) /( ) © (Diffusionrate) D/d

a
10

y: Surface tension A: Hamaker constant §~1 A
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Results
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Pore diameter

Pore size

10



11

Particle distribution (sc)
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Particle distribution (fcc)

fcc
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Coated layer thickness/roughness

Zmax(X,Y)

Coated layer thickness

1
I' = Zf dxdy [Zmax(x' y) _ L]
A

Particulate layer thickness: L
Surface roughness

1
Ra = f dxdy |7, (6, y) =T
A
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Surface roughness (sc) “
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a = 0.05 a=0.5 Zmax(6,y) =T
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Summary

« Effects of larger porosity of particulate layer

(sc > fcc)

les

ion of partic
« Surface roughness reflect

e |[nvas

late layer structure

IcCU

Ing part

ion of solvent

* These effects are remarkable for larger surface tens

ion)

le adhes

IC

parti

Inter-

ive to i

(relat

»
bBen

. .,
»
S onr
o by

S

t.'

3"
h s
ige

o
#a
-

B8e 515 % on

fcc




	スライド 1
	スライド 2
	スライド 3
	スライド 4
	スライド 5
	スライド 6
	スライド 7
	スライド 8
	スライド 9
	スライド 10
	スライド 11
	スライド 12
	スライド 13
	スライド 14
	スライド 15
	スライド 16

