Intrusion mechanism of water in ZIF-8

hydrophobic MOF: capillary condensation
or subnanoscopic front advancement?
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Crystalline porous media: MOFs
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Intrusion/extrusion in hydrophobic porous
materials: a thought experiment
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Intrusion and extrusion pressure and

hysteresis
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Crystalline porous media: MOFs
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Peculiarities of ZIF-8
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Int/ext free energy profile vs pressure
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Slow intrusion cannot be due to single water molecules crossing 6MR apertures: barrier
very low, very low intrusion pressure and no hysteresis

Turning molecular spring into nano-shock absorber: the effect of macroscopic morphology and crystal
@ ELECTRO size on the dynamic hysteresis of water intrusion-extrusion into-from hydrophobic nanopores, Zajdel
INTRUSION et al., ACS Appl. Mater. Interfaces 2022, 14, 26699




Proposed mechanism: capillary

condensation
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Grand Canonical simulations

ELEC -Srlgﬁ Sun et al. “High-rate nanofluidic energy absorption in porous zeolitic frameworks”, Nat. Mater. 20, 1015 (2021).



Mismatch with experimental evidence
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On the mechanism of water intrusion into flexible ZIF-8: liquid is not vapor,
FNLTER(L:J-SFI %ﬁ Amayuelas et al, https://doi.org/10.1021/acs.nanolett.3c00235




Cage-by-cage intrusion mechanism
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Origin of the intrusion barrier
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Crystallite size dependency in intrusion
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Intruded volume shrinking with decreasing
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Stochastic model of intrusion in crystallites
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Stochastic model of intrusion in crystallites ‘
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Conclusions

- Kinetics and int/ext pressures in nanometric materials with
sub-nanometric apertures violate Young-Laplace, which
previously we have shown to work for slightly larger apertures.

- The process is not capillary condensation, it still looks like
front advancing, minimizing the pseudo- I|qU|d/pseudo -vapor
interface area.

- This mechanism determines the crystallite size dependence of
the int/ext pressure, opening novel perspectives for exogenit

tuning.
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