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Effect of SO;H-functionalized graphene oxide quantum dots
on the desalination performance of the thin film composite
nanofiltration membrane

Samaneh mozaffari*

Department of Basic Sciences, Faculty of Marine Sciences, Chabahar Maritime University, Chabahar, Iran

Abstract: In this study thin film composite nanofiltration (TFC/NF) membranes was prepared by interfacial
polymerization between piperazine and trimesoyl chloride monomers and GOQD or SO;H-functionalized GOQD as
a hydrophilic modifier. The surface morphology and hydrophilicity of the prepared NF membranes were studied by
field emission scanning electron microscopy (FE-SEM) and water contact angle measurements, respectively. The
analyses showed the rough surface and the higher hydrophilicity of the modified membranes. Also, the separation
performance of the membranes was investigated by cross-flow filtration system using different salt solutions. The
NF membrane modified with 0.006 wt% GOQD presented the best separation performance of 38.2% and 94.3% for
two salts of NaCl and Na,SO,, respectively. By contrast, the highest water flux for the two salts mentioned above
was obtained 60.1 L/m” h and 63.1 L/m* h, respectively, for the modified nanofiltration membrane with 0.004 wt%
GOQD. The fouling resistance of the membranes was also evaluated using borine serum albumin (BSA) protein as a
fouling agent, based on the water flux decline during the filtration process. After optimizing the nanofiltration
membrane with GOQD, a membrane modified with GOQD-SO;H with the same weight percentage was fabricated
and it was found that the presence of GOQD-SO;H in the polyamide layer improves anti-fouling properties of the
membrane compared to the pure TFC membrane and membrane containing GOQD. Collectively, this study reveals
that the separation performance of nanofiltration membranes can be effectively modulated through tuning the
various functional groups on the GOQD surface.

Keywords: Thin film composite nanofiltration membrane, Sulfonic acid-functionalized graphene oxide quantum dots,
Desalination performance, Anti-fouling properties, Polyamide layer
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