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Liquid intrusion/extrusion: a thought experiment
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0 = wv — vxﬂL %xv + Vs1Asi
QO




Liquid intrusion/extrusion: a thought experiment

Q=APV, +~v (A, + cos(0)As,)
O AP > 0




Liquid intrusion/extrusion: a thought experiment

Q=APV, +~v (A, + cos(0)As,)
O AP <0




Comparison with experiments

Cassie-Baxter Wenzel

liquid liquid

I S
AR LALLI
solid

T = 10 exp|AQT /kpT]

Nat. Mat., 2003, 2, 457



Atomistic Mechanism P(z) =

(
WALLS F(z) = —kpTlog P(z)
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Atomistic Mechanism
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Continuum analysis
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Constant curvature morphologies
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Continuum vs atomistic
analysis

= Continuum theory
=% NPT simulation

Change of
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Langmuir 2013, 29, 14873
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Suitable descriptors of mtrusmn/EEE

9()V2a)| =0

1

Q= APV, 4+ v, (A + cos(0)Asy)

T [fYSl _ (’YZU + ’ysv)] AbOttOm
= APV, + v ( Alv + cos(

Switching function
of characteristic length o

J. Chem. Phys. 2006, 125, 024106; J. Chem. Phys. 2015, 142, 104701; k



Suitable descriptors of intrusion
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Experiments and applications
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Comparison with experiments
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Future challenges: Secondary

interconnections

crystalline porous materials
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Conclusions

* Intruision of liquids in textured and porous materials is non trivial

* Continuum models are adequate at predicting the general features of the
process in relatively simple system
e Semi-quantitative conclusions can be drawn from continuum modeling

e Dynamics/inertia effects must be included

* Crystalline porous materials increase the level of complexity
* Flexibility
* Multiple levels of metastabilities
* Hierarchy of cavities




|
|

Marco Tortora

Yaroslav Grosu

Emanuele Lisi

Matteo Amabili PRACF

H2020-FET Electro-Intrusion

*x X %
* *
. % *
- .','.--,'.:..',.:'4 * *
e
‘*leve

European Union’s Horizon

Mauro Chinappi

"o:.::.:. - 2020 research and
(?//* XIS innovation programme.
kst grant  agreement  No

i /«/«,/ FP7-ERC BIC 101017858

Antonio Tinti

Carlo Massimo Casciola




