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Fig. 1 Schematic illustration for the preparation of carbohydrate-doped TFN membranes
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Table 1 The permeability and separation performance of G, S, R doped NF membranes
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Table 2 The data of characterization for carbohydrate doped NF membranes
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Fig. 2 SEM images for carbohydrate doped NF membranes
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Fig. 3

(a) The effects of different ratios between S and PIP on membrane performance (2 000 mg/L salt solution, 0. 55 MPa );

(b) performance comparison between raw NF membranes and S doped NF membranes (2 000 mg/L Na, SO, , 0. 55 MPa)
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Fig. 4 The comparison of permeability (a) and separation performance (b) between MS8 and MP1
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Abstract: Nanofiltration (NF) membranes are currently prepared by interfacial polymerization. layer-by-
layer (LLBL) self-assembly is a new type of method developed in recent years. However, most of the NF
membranes prepared by LLBL self-assembly require more than 5 double layers. The preparation process is
cumbersome. Meanwhile, as the anionic and cationic polyelectrolytes combined by electrostatic force, they
would dissociate to a certain degree and swell in the water, and thus the self-assembled membrane is
unstable. In this work, a combination of electrostatic assembly and chemical crosslinking is adopted to
prepare NF membrane with enhanced stability. Using modified polyacrylonitrile (PAN) membrane as
substrate, polyacrylic acid (PAA) and polyethyleneimine (PEI) as the anion-cation polyelectrolyte, and
glutaraldehyde (GA) as the cross-linking agent, a kind of covalent LBL self-assembled NF membrane
(PEI/PAA/GA), was prepared. The effects of fabrication factors such as number of double layer,
concentration of crosslinker and crosslinking time on the separation performance of the prepared LLBL
membranes were investigated. The results show that the only two bilayers” LBL membrane, (PEI/PAA/
GA),, can achieve a rejection of 98. 1% for divalent ions and a flux of 12. 6 L/(m® « h « MPa). The
crosslinked LBLL NF membrane has good swelling resistance and long-term running stability.

Key words: nanofiltration; layer-by-layer self-assembly; covalent cross-linking
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PIP/sucrose or PIP/raffinose as the aqueous phase and trimesoyl chloride as the organic phase. Among
them, the sucrose-doped nanofiltration membrane (PS) performed the best properties. Moreover, the
effects of different ratios of sucrose and PIP on the membrane permeability and separation performance
were observed. The micro-structure, surface wettability and surface charge characteristics of the PS
membrane were characterized. The results showed the apparent structure of PS was changed, and the
roughness and the thickness of the PA layer were both reduced, while the surface hydrophilicity was
improved by adding sucrose in the membrane. In addition, the outstanding permeability of PS was
observed with the increasing ratio of sucrose. And when the sucrose concentration reached 0. 8%, the
rejection of Na, SO, remained at 99. 1%, while the pure water flux reached 9. 7 L/(m® « h » bar), which
was 86 % higher than the original TFC membrane.

Key words: nanofiltration membrane; carbohydrate; interfacial polymerization; polyamide



