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Introduction. In the presented study, magnetic active membrane was fabricated by immobilization 

magnetite nanoparticles (Fe3O4) on the PVDF membranes surface and also by incorporating nanoparticles 

into the PVDF membranes matrix. Magnetic nanoparticles (MNPs) with the size 50 nm were immobilized in 

boundary layer of the membrane using the flexible - polyethylenimine spacer (PEI). In the rotating magnetic 

field, the magnetically responsive nanobrushes are moving in boundary layer of membranes reducing 

concentration polarization effect [1-2].  

Results and discussion. The surface characteristics of developed membranes were studied using SEM, IR, 

AFM, WCA, and zeta potential measurements. The surface modification with PEI as polycation and 

hydrophilic agent led to hydrophilization of membrane surface (water contact angle decreased from 

106.1 ± 3 to 74.8 ± 2), while great changes in isoelectric point of PVDF membrane (from 3.5 ± 0.2 to 

7.7 ± 0.2).  

In addition, membranes were tested using an ultrafiltration process and discussed in terms of iron removal 

from water using a polyelectrolyte-enhanced UF process with polyacrylic acid. The potential use of PVDF 

membranes decorated with Fe3O4 NPS for the removal of iron owing to high rejection values (97.1 – 99.4 

%), and persistent amounts of iron in permeate (0.08 and 0.11 mg·L-1) after PAA-enhancement of UF. An 

optimal amount of PAA and pH of solution also have been determined (0.5 wt % of PAA and pH = 8). 

 

  
 

Fig. 10. Fe2+ concentration in permeate and rejection after enhanced ultrafiltration with 0.3 wt % of polyacrylic acid at 

different pH values: (B) pH = 6; (C) pH = 4. 
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