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Abstract Electrospun nanofibrous membranes (ENMs)

were fabricated based on chitosan/poly(vinyl alcohol) (CS/

PVA) with a 70/30 mass ratio containing silver nanopar-

ticles (AgNPs) via the electrospinning method. AgNPs

were produced on the surface of CS/PVA nanofibers by

adding AgNO3 to a CS/PVA blend solution as a silver

rendering component. The presence of AgNPs in the

polymer blend solution was detected by UV spectropho-

tometry. The morphology of nanofibers before and after

cross-linking with glutaraldehyde was investigated by the

field emission scanning electron microscopy. The forma-

tion and size distribution of AgNPs onto the surface of

nanofibers were observed by transmission electron

microscopy and confirmed by energy dispersing X-ray

spectroscopy. As-spun and cross-linked CS/PVA nanofi-

bers revealed a smooth surface with diameters ranging

from 58 to 73 nm and 95 to 109 nm, respectively. The

effect of AgNP formation on the chemical structure of

nanofibers was explored by Fourier transform infrared

spectroscopy. Static and dynamic antibacterial filtration

efficiencies of CS/PVA ENMs, containing differing

amounts of AgNO3, have been tested against Escherichia

coli, a gram negative bacterium. The antibacterial assess-

ment results exhibited a significant increase in both static

and dynamic antibacterial filtration efficiencies of the

prepared CS/PVA ENMs by addition of AgNO3 as a bac-

tericidal agent.
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Introduction

Conventional water purification and disinfection methods,

like chemical treatment and filtration by conventional

membranes, are not without problems. Chemical treatment,

defined as the addition of biocides like chlorine-based

components, leads to the production of carcinogen disin-

fection by-products (DBPs) [1]. In contrast, filtration of

microorganisms by conventional membranes leads to the

formation of biofilms, which significantly decrease the

quality of filtered water [2]. These problems in conven-

tional water purification and filtration systems make the

improvement of water filtration systems an attractive

research trend. Electrospinning has been known as a simple

and effective method in producing continuous non-woven

fibers with nanometric diameters [3, 4]. Electrospun

nanofibers, as a result of unique characteristics like high

surface area to volume, high aspect ratio, random orienta-

tion, high air and water permeability; have been widely

studied for different applications including tissue engi-

neering, drug delivery, and filtration [5–7]. As recently,

antibacterial water filtration using functionalized ENMs

has been investigated––due to high porosity, low pore size,

and high water flux––as an alternative to conventional

water purification and disinfection methods. Tan and

Obendorf [8] used nylon 6 ENMs to stabilize different N-

halamines as bactericides to improve the antibacterial

activity of the prepared ENMs. The obtained ENMs com-

posite showed high antibacterial activity and low N-hal-

amine leaching. Daels et al. [9] worked on the application

S. Adibzadeh � S. Bazgir (&) � A. A. Katbab

Department of Polymer Engineering, Science and Research

Branch, Islamic Azad University, PO Box: 14155-4933,

Tehran, Iran

e-mail: bazgir@srbiau.ac.ir

Iran Polymer and

Petrochemical Institute 123

Iran Polym J (2014) 23:645–654

DOI 10.1007/s13726-014-0258-3

https://link.springer.com/article/10.1007/s13726-014-0258-3


