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Project Objective: to explain and predict the nanoscale liquid phase transport 
properties of small neutral solutes and ions in nanoporous membranes as a 
function of material structure:  synergetic three-pronged approach

1. Experimental membrane preparation and characteriz ation of model membranes by self-assembly   
techniques to obtain block copolymer nano-materials with tailor-made structures (Figure 1).
2. Molecular level simulations of interfaces, surfaces, and nanopores [|Molecular Dynamics, Monte 
Carlo]: role of inter-molecular forces and specific ion effects (charge, size, and polarizability). (Figure 2)
3. Theory and modeling: Statistical Field Theory that goes beyond Mean Field continuum methods.

Long term goal: computer aided development of new nanofiltration me mbranes with controlled 
structure and transport properties in the liquid ph ase via theory, modeling, and molecular 
simulations ⇒⇒⇒⇒ industrial applications: seawater desalination, biotechnology (ion channels),.. 
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Figure 1: Fabrication of a thin film membrane with cylindrical 
pores obtained by self-assembly of block copolymers        

(IEM-CROPS) 

Figure 2: Snapshot of a molecular dynamics simulation of salt (1M 
NaI) in water; pore radius = 6 Å , length = 30 Å ; 3 types of simulations   
(1) in equilibrium (2) applied electric field (3) applied pressure gradient. 

Study influence of  • pore size and length • hydrophobicity • polarizability •
ion charge and size on ionic partitioning and transport                            
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