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Separation processes are widely used in many sciences and industries, especially in biomedical applications. Protein adsorption 
by an appropriate membrane has significant role in patient treatment. The mechanism of protein adsorption onto a membrane 

is highly complex, and the interaction depends on the physicochemical properties of the surface like surface area, hydrophobicity, 
electrostatic charges, polar groups, chemical structure or the properties of the protein itself. In this study, to improve the 
protein adsorption, polycaprolactam (Nylon-6) nano-fibers were modified by positive electrostatic charged non-stoichiometric 
hydroxyapatite (nHAp) nano particles. Positive charged nHAp nano-particles provide driving force for adsorption of opposite 
charged proteins. The biocompatible zinc cations (Zn) (0, 4, 8 At %), were used to change the stoichiometric and also electrostatic 
charge of nHAp particles. Nano particles were synthesized by chemical precipitation method and composite membranes were 
prepared via electrospinning process. The desirable morphology was achieved at the optimized conditions: Concentration of 
Nylon/nano-particles (20/2 w/w), 17.5 KV applied voltage, 10 cm distance, 0.5 ml/h feed rate. The mechanism of protein fouling on 
optimized membrane during 1 h filtration was interpreted as cake filtration, standard and intermediate fouling in correspondence 
to the early (0 to 15 min), mediate (15 to 40 min) and final (40-60 min) period of filtration. The results showed that the optimized 
composite membrane adsorbed 258 mg/cm3 BSA after 1h filtration, indicating highest capacity of filtration in comparison to the 
other membranes. Results showed that, all adsorbed proteins can be released after 4.5 h back flushing by fresh solvent.
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