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Sorption ceramic membranes with a functionalized surface layer
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The application of inorganic membranes in ultra- and microfiltration processes goes back
to the 1970s [1]. The benefits of ceramic membranes are their high porosity, flux and
resistance to harsh environment [1,2]. The transport properties of such membranes depend on
the structure of the surface layer, which determines the rejection and the flux through the
membranes. Among the key methods to direct the separation mechanism of the active layer is
tuning its pore size and affinity by the introduction of functional groups [3]. The sol-gel
method, which is based on hydrolytic co-polycondensation reaction of appropriate
trifunctional alkoxysilanes, allows obtaining a thin active layer on the membrane surface with
targeted functional groups [4,5,6].

Over last years the surface functionalization of ceramic membranes for selective removal
of heavy metals from aqueous environment is of high interest. In this aspect, alkoxysilanes
with complexing groups (such as amino and mercapto) are especially attractive as
functionalizing components. This is due, primarily, to preferential interaction of sulfur-
containing groups as well as electrostatic interactions of amino-groups with heavy and noble
metals [7]. We have previously developed the techniques of creating of a monofunctional
active layer with mercapto groups on the surface of porous ceramic supports. The developed
membranes are capable to maintain high flux inherent to microfiltration membranes and also
to reject Ag(l) ions [8,9].

In the current work, we have considered and compared the deposition on the surface of
ceramic membrane of the polysiloxane layers with different functional groups, such as
=Si(CH,)sSH, =Si(CH,);NH,, and =Si(CH,),P(O)(OH),, and =Si(CH,);NHC(S)NHC,H;s. We
have also reported the fabrication of ceramic membranes with bifunctional polysiloxane
surface layers, containing two types of complexing groups of different nature, or (fluoro)alkyl
groups along with complexing groups. Tetraethoxysilane and bis(triethoxy)silane structuring
agents were used in the study. The identification of the deposited layers on the membrane
surface was carried out by IR spectroscopy. It was shown by SEM, that the functionalized
layers themselves are usually formed by 50-70 nm nanoparticles and their porous structure
depends on several fabrication factors.
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