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a b s t r a c t
Graphene oxide (GO) and its functionalized derivates are regarded as promising due to superior 
hydrophilicity, mechanical stability, and biocidal properties, which overcomes the inherent limita-
tions of current polymer membranes. In this work, thin-film nanocomposite (TFNC) membranes 
with a thin polyamide (PA) active layer embedded in multifunctional poly tannic acid modified 
GO (here on, pTA-f-GO) through interfacial polymerization are developed as emergent reverse 
osmosis membranes with new multifunction. The introduction of varied GO loadings, that is, 
pTA-f-GOx, x = 0, 40, 80, 120, 200, and 500 μg mL–1, provided a tunable chemical composition, 
hydrophilicity, surface, and physicochemical properties potentially reduce electrolyte concen-
tration polarization determined following ion retention estimates. The surface morphology of 
membranes revealed Turin-like structures and complex intra- and inter-polymer chain crosslink-
ing. The flow of water molecules (ultrafast permeability), efficient adsorption of charged species 
(mono vs. divalent ions preference), bactericidal ability, and chlorine resistance of membranes are 
reported. Briefly, the water flux is enhanced by 30% and salt rejection increased for divalent ions 
as compared with monovalent ion species and the optimized behavior is observed for nominal 
GO concentration, that is, pTA-f-GOx membranes with x = 80 and 120 μg mL–1. The incorporation 
of optimal GO also contributed to significant chlorine resistance by 75% and bactericidal proper-
ties by 80%. This study overcomes the demand and supply gap of drinkable freshwater through 
nanotechnology-enabled graphene oxide-polymer TFNC membranes, display energy-efficient, and 
cost-effectiveness, which are invaluable for industrial plants.
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