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Abstract
Thin-film composite (TFC) membranes are commonly used in reverse osmosis (RO) and nanofiltration (NF) processes for applications including desalination, wastewater treatment, and organic fractionation.  Control of both chemistry and topography of the thin barrier layer atop the TFC membranes is key to improving their performance and thus energy efficiency`.  Most commercial TFC membranes display “ridge-and-valley” or “nodular” structures, which are randomly distributed and attributed to the interfacial polymerization (IP) process utilized in their manufacture.  In this presentation, we describe recent experimental studies on fabricating TFC membranes with submicron, periodic surface patterns by a unique approach in which the barrier layer is formed via IP on a previously surface-patterned ultrafiltration (UF) membrane support.  This work was designed to quantify the influence of substrate topography and interfacial polymerization (IP) conditions on the characteristics of the patterned TFC membranes.  For all conditions evaluated, TFC membranes with regular surface patterns were achieved by maintaining amine soaking time and IP reaction time within 120 s.  Importantly, the surface topography of the patterned TFC membranes was determined to be independent of IP reaction time.  Characterization of the morphological details suggests non-conformal growth of the barrier layer on the patterned UF substrates.  Results indicate that the extent of such non-conformal growth can be reduced by decreasing the amine concentration as well as by choosing an amine monomer that produces a thinner semi-aromatic barrier layer.  The overall findings of this study provide a strong basis for achieving desired surface features for specific TFC membrane applications.

