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Surface modification of micro/mesoporous ceramic membranes by covalent attachment of molecules, short polymer
chains or polymeric networks provides the opportunity to prepare hybrid systems with controllable pore surface
properties. Such control offers the possibility to design hybrid ceramic-based membranes in the NF or UF range which
can be used for example for the recovery of dyes [1], or separation of biomass mixtures [[2]]. These hybrid membranes
are prepared using pre-synthesized molecules or polymer brushes composed of a reactive linking group able to react
with the surface group of the mesoporous ceramic membranes [3]. Especially the phosphonic-acids-based linking groups
were shown suitable for preparing hybrid membranes by grafting [[4]]. However, with the common solution phase
grafting method, limited grafting yields are obtained due to inaccessible surface sites (i.e. hydroxyl groups, acidic sites)
blocked by the first grafted or physisorbed polymer brushes or molecules at the ceramic membrane pore surface. As a
consequence, these unoccupied surface sites can bias the separation performance of e.g. dye molecules due to
unwanted adsorption on the non-reacted -OH sites of the oxide ceramic membrane.

To overcome this diffusion limitation of phosphonic acid-based polymer brushes during grafting, we present here, a set
of novel grafting methods to confine polymer brushes into mesoporous ceramic membranes. Pore size measurements
and membrane performance tests are shown and the influence of the solvent nature and the composition of the
molecule/polymer on the separation performance are discussed. In the end, novel directions for fine-tuning the
separation performance of ceramic membranes for solvent nanofiltration applications will be given.
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Fig. 1 — Schematic illustration of the concept of grafted ceramic membranes.
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