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The Classical Picture of Confined Liquids

The equilibrium and transport properties of liquids geometrically confined in nano-
sized pores are dramatically different to those in the bulk state
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The Curious Case of Glycerol
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Model Systems

⇢conf =
Mglycerol

Vpore

A measure of the 
pore saturation

Pore size

Glycerol in Gamma-
Alumina
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Order and Symmetry Breaking at Interfaces

(a) (b) (c)Reduction of Pore Saturation

Fully saturated pore Bubble Adsorbed liquid 
films

⇢conf
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Order and Symmetry Breaking at Interfaces
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Order and Symmetry Breaking at Interfaces

In-plane ordering
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Interfacial Effects

The number of HB per molecule 
is spatially-dependent
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Interfacial Effects
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Consequences on the Dynamics: HB Networks
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Consequences on the Dynamics: Diffusion
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Consequences on the Dynamics: Diffusion
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Consequences on the Dynamics: Diffusion
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Outlook

1 2 3

The solid imposes a 
heterogeneity in the liquid, 
causing the structural and 

dynamical properties to 
acquire a spatial dependence

The formation of interfaces 
with the solid and vacuum 
regions is found profoundly 

affect the kinetics of breaking 
and re-formation of hydrogen 

bonds

A necessary condition for the 
enhancement in the molecular 
diffusion is the partial saturation 

of the pores
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