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SELECTIVE TRANSPORT OF ANILINE ACROSS A POLYELECTROLYTE MULTILAYER ANISOTROPIC MEMBRANE DEPOSITED ON A TRACK-ETCHED SUPPORT
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The technique of non-covalent layer-by-layer deposition of polyelectrolytes (1) is based on alternating application of a polycationic and a polyanionic electrolyte to a surface and results in the formation of polyelectrolyte multilayers (PEM). Deposited on membranes, PEM enable ionic separations in pairs such as Na+/Mg2+ and Cl–/SO42– with the separation factors of up to 102, which is explained by Donnan exclusion of divalent ions; same high separation factors of mono- and disaccharides can be achieved with their nanofiltration through PEM (2).

Permeability of the track-etched membrane towards aniline increases dramatically after membrane modification with the polyelectrolyte complex formed by polyethyleneimine (PEI) and polyanetholsulfonic acid (PAS). For 3.5 bilayers (PEI–PAS–PEI–PAS–PEI–PAS–PEI), transport of aniline is an order of magnitude faster than that for the unmodified membrane (3); diffusion of other compounds is accelerated but moderately, which provides remarkably selective diffusion of aniline and to a lesser extent of other amines. For most rapid and selective transport of aniline, two conditions should be fulfilled: (a) modification should be carried out by diffusion of the polyelectrolytes across the membrane (soaking does not allow the modifier to efficiently enter the pores), and (b) modification should be performed from only one side of the membrane. Thus obtained membrane demonstrates anisotropic permeability; denser polyelectrolyte multilayer structure at one membrane side accounts for membrane anisotropy, while domain (cluster) structure of the multilayer can explain the accelerated diffusion. 
We believe that the development of layer-by-layer deposition technique in the pores of track-etched membranes will help to obtain new high-flux composite membranes selective to other organic compounds. 
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