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Fig. 1 Preparation process of positively charged conductive hybrid flat membrane
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Table 1 The comparison of separation and permeation performance of nanofiltration membranes
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Construction of positively charged conductive nanofiltration membrane
and the study on its separation performance
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Abstract; In order to improve the rejection of multivalent ions and the selective separation performance of
“multivalent/monovalent” ions by nanofiltration membrane, in this work, polyvinylidene fluoride/styrene
maleic anhydride (PVDF/SMA) flat membranes were prepared using thermally induced phase separation
(TIPS) technology. After crosslinking with polyethyleneimine (PVAM) and anhydride (MA), it was co-
deposited with tannic acid (TA), a positively charged hybrid conductive layer was formed on the
membrane surface by the reaction between the phenolic hydroxyl group of TA and aminated carbon
nanotubes (n-CNT). The changes in the microstructure of the membrane surface and cross-sectional
separation layer, as well as the membrane surface properties such as hydrophilicity, charge and
conductivity were characterized. The effects of electric field on Cu’" retention, Na'/Cu’" selective
separation performance and permeability were compared. The results showed that when the voltage
increased from 0 V to 2. 5 V, the Cu®*" rejection increased from 90. 2% to 99. 3%, and the separation factor
of Na®/Cu’" increased from 7. 9 to 114. 57 for conductive membrane, while the permeability basically
unchanged. When the voltage exceeded 2. 5 V, the Cu®’" rejection decreased due to hydrogen evolution
reaction. The combined mechanism of “size screening and electric field enhanced electrostatic repulsion” is
proposed, which can significantly improve the retention of Cu’" and the selective separation performance of
Na™ /Cu’" by applying appropriate voltage. This study has a certain reference value for the preparation of
conductive nanofiltration membrane for the recovery of valuable resources from wastewater,

Key words: conductive nanofiltration membrane; Cu®" ; electric field; selective separation



