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Abstract

This study aims to use produces nanofibers mats of poly acrylonitrile by
using electrospinning technique. The electrospun nanofibers characterized
by infrared spectroscopy (FTIR), scanning electron microscopy (SEM). It
was found that the diameters ranged from 200-100 nm, X-ray diffraction
spectroscopy (XRD), energy-dispersive X-ray spectroscopy (EDX),
thermal gravametric analysis (TGA) and differential scanning calorimetry
(DSC). So, its surface area and porosity were measured by Brunauer
Emmett-Teller) (BET) and (Barrett-Joyner- Halenda) (BJH) method.

Iron oxide nanoparticles have been prepared by precipitation method of
hepta hydrate iron(ll) sulfate and ferric chloride . The product was
characterized by FTIR, XRD, AFM, SEM and EDX techniques, where the
particles size was found (30-50) nm.

The polymer solution was then diluted by minutes of iron oxide (1%) in
order to increase the membrane’s ability to adsorption over the first surface.
The first nanofibers mat was modified with iron oxide particles by doping
the electrospining solution with ratio 1% to increase the surface efficiency.
The second nanofibers mat was spun in the same conditions was
characterized with the previous techniques. The diameters and surface
area were found to be less.

The study was conducted to the adsorption of Congo red dye on the
surfaces of nanofibers mats at different temperatures (298,303,308,313 K).
The optimal factors and conditions for the adsorption process were
investigated, such as contact time, dose of surfaces, initial concentration of
the solution dye, ionic strength and temperature were determined.

It was found that the equilibrium time was (150 min) for both Nanofibers
mats. So, the percentage of the dye removal was calculated at different
temperatures.

The kinetic adsorption kinetic was studied also, it was found that compatible



with the pseudo second order. So, the activation energy of both adsorption
systems was calculated, it was found for the first nanofibers mat less than
the second nanofibers mat. The adsorption data have been applied on
Freundlich and Langmuir models, the results showed that adsorption obeys
Freundlich isotherm. Thermodynamic functions were calculated, it was
found that enthalpy has a negative value that means the reaction was
exothermic. While Gibbs free energy has positive value, which implies to
the reaction is nonspontaneous, while the entropy values were negative
which indicates to the random decreasing. In addition, the desorption
process of both nanofibers mats was studied. The results of desorption
showed possibility of the first surface recycling in some solutions and
impossibility of the second surface recycling, that due to the type of

adsorption system.
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