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Evaporation in Porous Materials 
 

For many years, there has been a consensus that the evaporation (or emptying) of the liquid 
confined in a porous matrix is mainly controlled by the geometry of the pores. For porous 
materials with independent pores, emptying occurs progressively, starting with the largest 
pores. For disordered materials with connected pores (i.e. sponge-like), a fast and collective 
emptying is observed in close analogy with a percolation process.  
Recent experiments in mesoporous materials have cast some doubt about the generality of 
such a model. We propose to investigate alternative scenarios, using model systems with 
non-interconnected pores in order to suppress any geometrical effect.  
 
- Mechanical coupling. In spite of the non connection between pores, collective effects are 
observed in porous silicon. We have suggested that the coupling between  pores is due to the 
elastic deformation of the Si walls separating the pores, induced by the fluid adsorption on 
these walls. We propose to test this idea by performing measurements of both isotherm 
adsorption and deformation in porous silicon and alumina. These coupled measurements will 
allow us to estimate the surface elastic contribution to the free energy of the solid-vapor 
system, which is a key parameter in the evaporation process.  
 
- Cavitation. Another mechanism susceptible to play a role in the emptying is cavitation, that 
is the thermal nucleation of gas bubbles in the liquid. The use of porous Si allows to highlight 
directly the existence of a cavitation phenomenon by using pores in ink-bottle geometry. We 
wish to lead a systematic study of the confined liquid behavior by using different liquids and 
pores with variable sizes.  
 
The internship (or thesis) is primarily experimental and involves a large variety of techniques. 
The project consists of the : 1) fabrication of the porous material 2) measurement of the 
adsorption and desorption isotherms 3) simultaneous measurement by optical interferometric 
techniques of the two deformations (transverse and longitudinal with respect to the pores 
axes).Some modeling will also be necessary to modify the usual thermodynamic approaches 
for adsorption-desorption process in order to include the thermodynamics of the solid-fluid 
interface. 
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