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Preparation of nanofiltration membranes with nanocavity for

efficent separation selectivity of dye/inorganic salt
XIA Wen, HUANG Yihan, MI Yifang
(Key Laboratory of Advanced Textile Materials and Manufacturing Technology.,
Ministry of Education, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: To improve the water permeation flux, dye/inorganic salt separation selectivity, and anti-
fouling performance of nanofiltration membranes. amino-functionalized [-cyclodextrins (NCDs) were
synthesized, and nanofiltration membranes (NCDMs) for the treatment of printing and dyeing wastewater
were prepared via interfacial polymerization. The chemical structures of NCDs were fully analyzed; the
chemical compositions, surface morphologies, surface hydrophilicity. separation performance, stability
and anti-fouling performance of NCDMs were characterized. The results showed that NCDs were
successfully modified on amino groups. Compared with B-cyclodextrins, NCDs had better interfacial
polymerization ability. When the mass fraction of NCDs was 0.7%, the water permeation flux was
10. 6 L/(m*<hebar), which was 1.3 times and 1.8 times higher than that of nanofiltration membranes
prepared by B-cyclodextrins and piperazine polyamides, respectively. Meanwhile, NCDMs had a rejection
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rate of 99.9% and 7. 9% for methylene blue (MYB) and sodium chloride (NaCl) respectively, indicating
good separation ability for dyes and NaCl. The selective separation factors of NCDMs for MYB and NaCl
could reach 440. In addition, NCDM-3 showed good stability and anti-fouling ability. The MYB/NaCl
mixture was separated continuously by NCDM-3 for 24 h, the water permeation flux of NCDM-3
maintained at 9.8 L/(m” ¢ h« bar) and its rejection rate to dye and NaCl was 99.8% and 11.0%.,
respectively. In the anti-fouling experiment with 0.1 g/L. bovine serum albumin solution as the pollution

source, the flux recovery rate of NCDM-3 was as high as 95.5%. This study provides a facile method to

prepare nanofiltration membranes with high permeability and dye/inorganic salt selectivity.

Key words: nanofiltration membrane; amino functionalized B-cyclodextrin; interfacial polymerization;

dye/inorganic salt separation; anti-fouling
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