
 

EMLG2022          Barcelona (Spain) 

 

Dynamics of  water under confinement by soft  and hard 
boundaries:  a  comparative analysis  using al l -atom MD 

simulations.   

Carles Calero, Giancarlo Franzese 
Departament de Física de la Matèria Condensada, Facultat de Física,  
Universitat de Barcelona, Martí i Franqués 1, 08028 Barcelona, Spain 

carles.calero@ub.edu 
 

 

Understanding the distinctive properties of water in confinement is important as a fundamental 

problem and also for potential applications in microfluidics such as in processes of filtration and 

separation of solutes [1]. It is known both from experiment and simulations that the dynamics of water 

is greatly affected when it is under confinement and that the nature of the confining walls can have a 

strong effect on the dynamics of interfacial water. In this contribution we perform a comparative 

analysis of the influence of confinement on the dynamical properties of water for soft and hard 

confining boundaries using molecular dynamics simulations. We use realistic all-atom models of a 

phospholipid membrane as the soft boundary and of a graphene plane as the hard boundary. We show 

that, although the effect of confinement hinders the dynamics of water molecules in both cases, the 

nature of the boundaries induces very distinctive behavior. On the one hand, the dynamics of water 

confined between phospholipid membranes monotonically slows down as the distance between the 

confining boundaries decreases [2]. In addition, both the diffusion and the rotational dynamics of 

water molecules are dramatically slowed down (by ~ 2 orders of magnitude) in high confinement due 

to the sluggish dynamics of water molecules which penetrate into the membrane. On the other hand, 

the dynamics of water confined by graphene planes exhibits a non-monotonic behavior as a function 

of the distance between the confining boundaries as a result of a more structured water interface 

[3,4]. The effect of pressure on the dynamics of water under confinement is also discussed. 
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