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The Influence of Tungsten Oxide Nanorods on Water Flux, Salt Rejection, and
Antifouling Performance of Polyethersulfone Membranes
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Abstract:

In this study, tungsten oxide (WQOs) nanorods were synthesized via a hydrothermal method and thoroughly
characterized using various techniques. Subsequently, 0.1 wt% of these nanorods was incorporated into
polyethersulfone (PES) membranes to enhance their structural and functional properties. Structural and surface
analyses indicated that the addition of WOs nanorods to the pristine PES membrane (Mbare) led to an increase in
water contact angle, surface roughness, and porosity, accompanied by a reduction in pore size. These
modifications are attributed to the high hydrophilicity and rod-like morphology of WOs, which increase pore
density and reduce pore radius. Performance evaluation revealed that the modified membrane (MWO:s) exhibited
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improved salt rejection and antifouling characteristics. At a pressure of 4 bar, the water flux of MWOs reached
14.81 L-m2-h™!, while the rejection rates for Na.SOs and NaCl were 62.94% and 34.97%, respectively,
demonstrating significant enhancement over the pristine membrane. In antifouling tests, MWOs achieved a flux
recovery ratio (FRR) of 71.57% and an irreversible fouling rate of 28.42%, compared to 51.24% FRR and 48.75%
irreversible fouling for Mbare. Overall, the incorporation of WO: nanorods effectively improved the
hydrophilicity, water flux, antifouling performance, and salt rejection of PES membranes, highlighting their
potential for advanced water treatment applications.

Key Words: Tungsten oxide, Nanorods, Polyethersulfone Membrane, Salt Rejection, Membrane Fouling
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