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Nanofiltration membranes have been widely utilized for many applications including water softening, pharmaceutical purification, and dairy processing. In systems with organic foulants or sparingly soluble salts present, fouling of the membrane surface leads to reduced performance and shortened membrane lifespans. Preventing initial nucleation of foulant on the membrane surface is critical to preventing the formation of a fouling layer.
This work seeks observes fouling phenomenon on the surface of charged NF membranes with the particular objective of understanding the role of membrane surface charge and ion concentration in the nucleation of foulant on the membrane surface. Both BSA fouling and CaSO4 scaling were studied for the Dow NF-270, NF-90 membranes, and Nanostone charged NF membranes. Chloride presence was shown to delay CaSO4 scaling during water recovery compared to pure CaSO4. Negative membrane charge was determined to reduce BSA fouling, but not CaSO4 scaling, due to the positive charge of the Ca2+ rich gypsum nucleation regions.
Graphene oxide (GO) has been shown to have antifouling properties due to its hydrophilicity, and consequently there have been multiple investigations into GO modified membranes. Graphene quantum dots (GQDs), two-dimensional nanoparticles between 2-5 nm, have greater functionality than GO due to increased edge area, high water solubility, and photo-reactive properties. Through EDC/NHS coupling, GQDs were covalently bonded to the NF membrane surface. Zeta potential analysis shows higher negative surface charge properties after GQD coupling and increased rejection of Na2SO4 (97% compared to 76% for the standard membrane). The GQD coupled membrane exhibits double the normalized flux after 2 ½ hours of recovery of solution containing 400 ppm BSA when compared to the standard membrane.
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