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In this study, a low-shrinkage UV-curable polymer is employed for generating a large-

scale, defect-free and free-standing film-phased three-dimensional inverse-opal (3D-
IO) macroporous structures.  The subsequent process of polymeric coating and 

functionalization enables to create secondary structure of nanopores, leading to the 

applications for nanofiltration and ultrafiltration membranes.  The macroporous 3D-IO 
structures are coated with layer-by-layer assembled polyelectrolyte multilayers or 

cylindrically phase-separated block copolymer thin films, forming hierarchically porous 

nanochannels or nanoflanges.  This hierarchically porous structure is used as a 
nanofiltration membrane for removal of multivalent ions or a ultrafiltration membrane for 

separating quantum dot nanoparticles or biomolecules.


