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The stability and chemical resilience of nanofiltration (NF) ceramic membranes are well-known. These qualities make
ceramic membranes ideal for separations under challenging industrial conditions in both aqueous and non-aqueous
streams [1]. Typically ceramic NF membranes present a high tortuosity as the mean path of the solvents traveling
through the membrane is longer than the thickness of the membrane. To reduce this path length, pores ordered and
oriented perpendicularly to the membrane surface are desired to increase the solvent transport rate through the
membrane as compared to conventional membranes with a similar thickness and pore size [2].

In this presentation, two synthesis approaches to prepare ordered mesoporous silica and organosilica thin films with
oriented pores will be compared in terms of reproducibility and resulting pore diameter. The ordered pores were
fabricated on porous substrates of either silica or hybrid silica as the membrane material and cetyltrimethylammonium
bromide (CTAB) as the structure directing agent [3].

First, the oil-induced co-assembly method using dodecane as the co-structuring agent was explored. This method
resulted in a thin layer (< 50 nm) with a measured pore diameter similar to the sizes reported in [4]. However, the
synthesis method is prone to defects. The influence of various processing parameters on the ordering of the pores will
be discussed using a set of porous analysis techniques and a new formation mechanism different from the one reported
in [5] is proposed.

Second, preliminary results obtained via the electrochemically assisted self-assembly method will be presented. This
method uses potential-controlled surface aggregation of the structure directing agent [6]. Combined with the film
growth originating from the electrode surface, this method is expected to lower the rate of defect formation of the
ordered mesoporous layer [6].

In conclusion, ordered mesoporous silica thin films were deposited on porous supports. Both synthesis methods
explored resulted in thin films with pores in the nanofiltration-low ultrafiltration range. Either of the methods showed
requirements in the supports for the successful deposition of these thin films.
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