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Abstract: Polyacrylonitrile (PAN)/ polyethyleneimine (PEI) composite nanofiber membranes fabricated via electrospinning were
systematically investigated for their adsorption performance and mechanisms toward perfluorooctanoic acid (PFOA). Results showed
that when PEI content was 3%, the material achieved the highest saturated adsorption capacity of 1145.55mg/g for PFOA,
significantly exceeding samples with lower PEI contents. The adsorption process adhered to the Langmuir monolayer adsorption
model, with optimal efficiency observed under acidic conditions (pH = 3), primarily relying on electrostatic interactions between
protonated PEI amines and PFOA. Coexisting humic acid (HA) and ions (e.g., Ca?*, Mg?*, Fe*", HCO;, SO,* ) exhibited inhibitory
effects, while elevated PEI content enhanced the materials’ resistance to interference. Using 0.3mol/L NaCl in 90% methanol as the
desorbent, the material retained 88.32% adsorption efficiency after five adsorption—desorption cycles, demonstrating excellent
recyclability. Combined analyses of material characterization and adsorption performance indicated that the primary mechanisms
were electrostatic interactions, supplemented by hydrophobic interaction.
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Table 1  Fitting parameters of adsorption kinetics models for

PAN/PEI nanofiber membranes

h— 2 1
AT YN , ky
K L)
0.9753 0.9513
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