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Abstract: In order to overcome the upper bound of permeability—selectivity of nanofiltration (NF) membrane and prepare
thin—film composite NF membranes with high permeability and high rejection, a polydopamine/poly (sulfobetaine
methacrylate) (PDA/PSBMA) interlayer was deposited on the surface of hydrolyzed polyacrylonitrile (HPAN)
substrate. Then polyamide (PA) layer was prepared by interfacial polymerization (IP) of piperazine (PIP) and
trimesoyl chloride (TMC). The chemical structure, morphology and surface properties of membranes were char-
acterized. The performance of NF membrane was discussed. The results indicated that the interlayer was hy-
drophilic and negatively charged, and did not cause serious blockage of the membrane pores, which led to the
optimization of the reaction interface for IP process. The thickness of the PA layer was only about 65 nm, and a
large number of channels were inside and underneath the PA layer, thus the pure water permeance of NF mem-
brane was as high as 21.82 I/(m?-h+bar) (1 bar=100 kPa). The salt rejections of the resulted NF membrane fol-
lowed an order of Na,SO, (98.87%) >MgSO0, (96.92%) >MgCl, (50.14%) >NaCl (30.60%), and the Na,SO, re-
jection was basically not affected by the operating pressure and the salt concentration. Meanwhile, the separation
factor of NaCl/Na,SO, was 61.42. In addition, the NF membrane showed excellent antifouling property and long—
term stability, which had potential for practical applications such as sea water desalination and drinking water
treatment.
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Fig.1 Reaction mechanism of PDA/PSBMA formation
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Fig.3 FTIR spectra of membranes
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Fig.4 Surface and cross—sectional morphologies of HPAN,
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Fig.5 Water contact angles of membranes
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iK% -25.64 mV, JEATET PDA/PSBMA A £ Hg 151
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Fig.7 Pure water permeability of membranes
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Fig.8 Permeability and filtration performance of
HPAN-PDA/PSBMA-PA membrane
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Fig.11 Effect of Na,SO, concentration on filtration

performance of membrane
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Fig.12 Antifouling property of membrane
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Fig.13 Long—term stability of membrane
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