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Recovering dissipated mechanical energy
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Confined liquid to develop new energy scavenging technology
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d/vapor Phase transition
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Liquid/vapor Phase transition
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Confined liquid-vapor phase transition: capillary
condensation/evaporation
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Confined liquid-vapor phase transition: capillary
condensation/evaporation
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Water under extreme confinement
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Water under extreme confinement
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Water under extreme confinement
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https://www.nature.com/commsphys

Stochastic model of the 199
crystallite size effect
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Criticality point (only for your eyes, Giovannti!)
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Supercritical water and its kink/boundary lines
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Supercritical water and its kink/boundary lines
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Phase diagram of bulk water...including criticality
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Mild, confined supercritical water
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Effect of confinementon T,
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Effect of confinementon T,
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Effect of confinement on T
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Confinement within mixed linkers MOFs
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T., vs MOF’s composition
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Conclusions and outlook

* The ordinary fluid phases of water, liquid(-like) and vapor(-like) exist also under
extreme confinement, down to 1 nm pore size.

* However, the porous material plays a role beyond the classical physics picture: itis
not an inert confining medium.

* Many questions remain to be addressed, e.g., the relation between confined critical
T and geometry of the pores, how to control int/ext pressure and hysteresis, etc.

* Exploitability for technological applications in energy storage, dissipation,
conversion (not discussed in detail, here)...

* ...Moreover, low-T hysteresis opens new perspective in sensible thermal energy
storage supercrltlcal solvents for chemistry. Additionally, the existence of (possibly
multlple) confined supercritical water and bulk water at the same P/T allows to
dream separatlon techniques like all-water fluid/fluid chromatography...let aside the

s%rface tension”-related phenomena between sub/supercritical flui s of the same
substance
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