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Polyvinylidene fluoride-based loose nanofiltration
membrane with graphene oxide intercalation for
efficient desalination of small organic molecules
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Abstract

The separation of small organic molecules and inorganic salts is crucial for achieving industrial wastewater re-
source utilization. Through flux, rejection rate, and separation tests of small organic molecules and inorganic
salts using nanofiltration membranes prepared by three different doping methods of graphene oxide (GO),
it was found that the method of forming a PDA-GO interlayer using GO and a dopamine (DA) coating per-
formed the best. Consequently, a novel type of loose nanofiltration membrane material (PVDF/PDA-GO-TEN)
was prepared, aiming to improve the separation performance of small organic molecules and inorganic salts,
enhance surface stability and anti-fouling properties of the membrane, and reduce the “trade-off” effect. This
study identified the optimal conditions for forming the PDA-GO interlayer and, on this basis, the best combi-
nation for interfacial polymerization. The formation of the interlayer structure was confirmed by SEM-EDS,
AFM, and FT-IR. The pure water flux of the PVDF/PDA-GO-TEN loose nanofiltration membrane reached as
high as 10.45 L/(m2-h-bar), the rejection rate for the standard PEG 2000 molecule was as high as 88%, and the
rejection rates for inorganic salts NaCl and Na2504 were as low as 11% and 6.8%, respectively. By performing
correlation analysis on surface contact angle (hydrophilicity), charge (Zeta potential), and pore size (BET) of
the membrane, it was determined that the separation mechanism is the Donnan effect and steric hindrance
effect. After four cycles of washing and filtration with a mixed solution of small organic molecules and inor-
ganic salts, the average FRR of the membrane was 99.06%, indicating strong anti-fouling ability. In addition, a
significance analysis of the inorganic salt rejection rate using SPSS showed that the membrane has excellent
stability. In summary, the preparation of PVDF/PDA-GO-TFN membrane material provides a new approach
for the efficient separation of small organic molecules and inorganic salts by nanofiltration membranes.
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