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To date, it is difficult to imagine such an area of industry where there would be no need for separation of liquid mixtures. One of the most promising separation methods is membrane filtration, in particular, ultrafiltration. In this work, cellulose acetate was used as a polymer matrix, since it has a number of advantages such as biodegradability, hydrophilicity, and high resistance to surface contamination. At the same time, cellulose acetate membranes have low resistance to aggressive media and chemical influences, as well as extremely low mechanical strength. Improving these properties is an urgent task of membrane technology. One of the ways to improve the properties of porous membranes is their modification with additives and/or nanoparticles. In this study, to improve CA membrane performance, polysulfone (PS), Pluronic F127 (PL), polyethylene glycol (PEG), and a combination of PS-PL were chosen as additives. Also we chose such modifiers as carbon nanoparticles (single-wall carbon nanotubes (SWCNTs), multi-walled carbon nanotubes (MWCNTs), graphene oxide (GO), and fullerene C60). Their introduction into polymer matrices leads to significant changes in the morphology and mechanical and physicochemical properties of membranes due to their functional groups and structure, as a result of which the membrane performance and resistance to fouling are improved.
Thus, the aim of this work was to study the effect of various preparation conditions, additives, modifiers, and combinations of them, on structural, physicochemical, and transport properties of a porous ultrafiltration CA-based membrane, and the development of ultrafiltration CA- based membranes with improved performance for water treatment. The structural and physicochemical properties of the developed CA-based membranes were studied by scanning electron microscopy (SEM), atomic force microscopy (AFM), Fourier-transform infrared spectroscopy (FTIR), X-ray photoelectron spectroscopy (XPS), and contact angle measurements. The transport properties of the developed CA-based membranes were evaluated in ultrafiltration of bovine serum albumin (BSA). Membranes with optimal properties were tested in the ultrafiltration of dextran 110 and polyvinylpyrrolidone (PVP) K-90.
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