Fouling behaviour of forward osmosis TFC membranes during wastewater reclamation using feed streams mimicking treated effluent
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In this work forward osmosis (FO) membranes were used to treat feed water simulating secondary wastewater. Particular emphasis was made on determining the fouling characteristics of the different fractions of effluent organic matter (EfOM) using alginate, bovine serum albumin (BSA), humic acid and octanoic acid as model foulants. These were representative of carbohydrates, proteins, humic substances and fatty acids, respectively, in treated wastewater effluents. The results revealed that the FO process had a potential in treating wastewater effluent. The work also demonstrated that under our experimental conditions humic acid and octanoic acid had no significant influence on permeate flux loss. However, alginate and bovine serum albumin resulted in significant total flux loss, due to alginate-calcium complexation that led to gel-layer formation on the membrane surface. The protein molecules in BSA were largely neutralized resulting in multiple layer adsorption onto the membrane surface. Foulant-foulant interactions were examined by performing experiments with the different foulant mixtures. It was observed that the mixture of proteins and polysaccharides caused a further decline in permeate flux due to synergistic interactions. Sequential fouling experiments demonstrated that proteins dominated the fouling process in the presence of other co-foulants. Membrane surface topology and charge were found to influence foulant attachment. The fouled membranes were then cleaned through osmotic backwash using ultrapure water. It was revealed that fouling reversibility was a function of permeate rate and shear forces induced by cross-flow velocity sweeping across the membrane surface.
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