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Liquid intrusion/extrusion: a thought experiment

liquid

B »
solid

Self-recovery superhydrophobic surfaces: Modular design Lisi,
Amabili, SM, Giacomello, Casciola ACS nano 12 (1), 359-367




Liquid intrusion/extrusion: a thought experiment

liquid

A = -
solid

() = APVY’U -+ ’VAZ'U - ’VSUAS'U - VslAsl
Q = AR, + 7 (A + cos(0)Awy)  c08(0) = (Yoo — Vst) /Y00

Bulk coexistence conditions
Langmuir, 2004, 20, 2004
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Liquid intrusion/extrusion: a thought experiment
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Q = AV, + 7 (A + cos(0)As,)

liquid




Liquid intrusion/extrusion: a thought experiment

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




Liquid intrusion/extrusion: a thought experiment
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T = 19 exp|AQT kT
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Activated wetting of nanostructured surfaces: reaction coordinates, finite size effects, and simulation pitfalls
Amabili, SM, Giacomello, Casciola, The Journal of Physical Chemistry B 122, 200-212

Collapse of superhydrophobicity on nanopillared surfaces Amabili, Giacomello, Meloni, Casciola, Physical
Review Fluids 2, 034202

Liquid intrusion in and extrusion from non-wettable nanopores for technological applications

Giacomello, Casciola, Grosu, SM, to appear in Europhys. J. B

Metastable wetting on superhydrophobic surfaces: Continuum and atomistic views of the Cassie-Baxter—Wenzel transition
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Giant Negative Compressibility by Liquid Intrusion into Superhydrophobic Flexible Nanoporous

Framework Tortora et al, Nano Letters 21, 2848-2853
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Water sites with
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liquid-like
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Orientational distribution (filling 1300, bulk, int)
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Orientational distribution (filling 1500, bulk, int)
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Orientational distribution (filling 1200, bulk, int)
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Orientational distribution (filling 1000, bulk, ext)
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Conclusions

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

* Crystalline porous materials increase the level of complexity
 Flexibility
e Ordering of liquid inside cavities (breakdown of the sharp interface model?)

* Multiple levels of metastabilities: liquid state, configuration of the porous
medium
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