
Abstract
Membranes have had a huge impact in molecular separa�ons in aqueous systems, especially desalina�on. It is generally accepted that 40-70% of capital and opera�ng costs in 
chemical and pharmaceu�cal industries are dedicated to separa�ons; and a substan�al frac�on of this cost is related to processing of organic liquids. Membrane technology 
has the poten�al to provide game changing alterna�ves to conven�onal concentra�on and purifica�on technologies such as adsorp�on, chromatography, liquid extrac�on, 
evapora�on and dis�lla�on, through Organic Solvent Nanofiltra�on (OSN) [Chemical Reviews, 114, 10735-10806 (2014)]. The membranes must offer resilience in organic 
environments, display a�rac�ve selec�vi�es, and have good permeance. Ideally they should also be resistant to physical aging and fouling under use.

This presenta�on will focus on research into advanced membranes for OSN and their applica�ons. Ultra-thin polyamide films (sub-10nm) have been formed 
by interfacial polymerisa�on and then used to fabricate composite membranes. These can be ac�vated by a strong solvent, and have excellent permeance 
and high rejec�on [Science, 348, 1347-1351 (2015)]. The fascina�ng surface morphology of these membranes can be manipulated from smooth to 
wrinkled; and the wrinkled form offers higher permeance through a higher area. It has been found that the aging of these composite membranes 
derives from proper�es of the support membrane rather than the thin film itself. Intrinsic microporosity can be introduced into the ultra-thin 
polymer films through selec�on of contorted monomers for interfacial polymerisa�on. These intrinsically microporous polymer nanofilms 
provide higher interconnec�vity of pores and greater permeance than films obtained from planar monomer systems [Nature Materials, 15, 
760-767 (2016)]. Further, new integrally skinned asymmetric membranes capable of filtra�on of solu�ons of DMF and other solvents at 
over 140oC have been developed by taking advantage of the proper�es of poly-ether-ether-ketone (PEEK) [J. Mem. Sci., 525, 48-56 
(2017)], while new ultra-selec�ve membranes using designer polymers are able to offer class-based separa�ons in crude oil 
[Science, 369, 310-315 (2020)]. Finally, some applica�ons and expected future developments of OSN will be introduced.
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Figure – Thin polyamide films 8nm thick showing smooth and crumpled structures [Science, 348, 1347-1351 (2015)]

https://hku.zoom.us/j/99093497051?pwd=eUU2SzZUT3dEc3pERDV6bUVjN1UyQT09
https://hkuems1.hku.hk/hkuems/ec_hdetail.aspx?guest=Y&ueid=74498



