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The triple line tension of water in 
extreme confi︎nement 

Antonio Tinti,  Alberto Giacomello, Simone Meloni, Carlo Massimo Casciola 

Dipartimento di Ingegneria Meccanica e Aerospaziale Università di Roma "La Sapienza"  

Wetting at the nanoscale is a topic of paramount physical and technological importance: as the 
lengthscale approaches the nanometer, (e.g. in confinement) peculiar features emerge, crucial to a 
number of phenomena spanning from physics to biology to material science. Examples include the 
accelerated drying of water in hydrophobic nanopores [1-3], in planar confinement [4] and at the 
interface between biological macromolecules [5].  

The triple line tension, owing to its linear scaling, is widely used to pro- vide a simple continuum 
modeling of such nanoscale deviations from the macroscopic behaviour, otherwise ruled by the 
interplay of surface and volume scaling terms [3-4]. Nevertheless the line tension of water remains 
an elusive quantity that is very hard to directly probe in experiments and simulations. The lack of 
a comprehensive nucleation theory capable of interpreting experimental or simulation data results 
in the absence of a de︎finitive consensus on the magnitude or sign of the line tension.  

In this contribution, using a combination of free energy molecular dynamics simulations and 
continuum modeling, we are able to provide estimates of the line tension of water on model 
substrates, to discuss its importance in nanoscale accelerated evaporation and to highlight the role 
of the geometry and of the confinement on the triple line tension. This eff︎ort also allows us to 
interpret available experimental and simulation data.  
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research and innovation agreement No.803213  
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