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Abstract: To overcome drawbacks of polyethersulfone (PES) ultrafiltration membranes such as hydrophobicity and bac-
teria growth on the membrane surface, PES membranes containing silica nanoparticles grafted with poly(1-vinylpyr-
rolidone) (silica-PVP) and those garfted with poly(sulfadiazine acrylamide) (silica-PSA) were fabricated. PES membranes
containing silica-PVP exhibited better water flux than PES membrane, and the solute rejection of the former was similar
with that of the latter when PES membrane contains less than or equal to 3 wt% of silica-PVP. PES membranes exhibiting

antibacterial activity and improved water flux were fabricated by adding more than 3 wt% of silica-PSA.

Keywords: PES membrane, silica nanoparticles, hydrophilicity, antibacterial activity.
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Figure 1. Reaction route for the synthesis of silica-PSA from sulfadiazine.
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Figure 2. FTIR spectra of sulfdiazine and sulfdiazine acrylamide.
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Figure 3. 'H NMR spectra of (a) sulfadiazine; (b) sulfadiazine
acrylamide.
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Figure 4. FTIR spectra of (a) silica-OH; (b) silica-MPS; (c) silica-
PSA.
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Figure 5. TGA thermograms of (a) pristine silica nanoparticles; (b)
silica-PSA.
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Figure 6. Changes in the water flux and solute rejection of the PES/
silica-PVP membranes as a function of silica-PVP wt%.
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Figure 8. Surface morphologies of (a) PES/silica-PVP/silica-PSA
(94/3/1) membrane; (b) PES/silica-PVP/silica-PSA (92/3/3) mem-
brane.
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