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Abstract— A polysulfone filter used in a kidney dialysis machine was used. The polysulfone fibers were mechanically,
chemically, and thermally treated. Then mixed with an appropriate concentration of PVP. The as mixed dissolved in DMF, taking
into account the appropriate viscosity. The solution was electrospinning. The distance between the collector and the spinning
needle tip was kept to 15cm, and the applied voltage was 24Kv. The structural and optical properties of the spun mat were
studied, and the nanostructure of the mat was confirmed. The mat's effectiveness in absorbing NaCl ions was tested, and it was
found that a 0.057mm thick mat removed 22% of the salinity, confirming its potential as a seawater desalination filter when used

with other polymers such as polyamides.
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l. INTRODUCTION

Practicality in producing nanostructures characterized by their
smooth surface and high surface area-to-volume ratio. This
technique involves applying a high voltage to a polymer
solution or molten metal. To form a Taylor cone, it is drawn to
form nanofibers and deposited on the collector. It has beepy.
widely applied in controlling nanofiber structures, solar cells,
fuel cells, and energy storage. Figure 1 shows a diagram of an
electrospinning  device, which includes a high-voltage

generator, injector, and collector.[1]
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Figure (1): Diagram of the electro-spinning device

Applicationsof nanomaterials in water treatment :
Nanomaterials are a revolutionary solution in water
treatment due to their unique properties, such as high
surface area, enhanced chemical activity, and the ability
to efficiently remove pollutants.

These materials are used in filtration, photocatalytic,
absorption, and disinfection systems. Let's review the
most prominent applications.[2]

Multi-layer filtration systems

Graphene oxide (GO) membranes

The efficiency of salt removal depends on the spacing of
the layers (d). (interlayer spacing).[3].

The importance and objectives of the research:
-Recycling medical-grade polysulfones for reuse
involves electrospinning to enhance the material's
catalytic properties
- Using recycled polysulfones as filters for water
desalination

Method of preparing and spinning nanofibers

» The used polysulfone fibers were collected, washed
with dilute hydrochloric acid, dried, and then ground.

* 0.3 g of polysulfone was dissolved in 3 ml of DMF
solution and stirred in a magnetic mixer at 60°C for 2
hours. After dissolving, 0.2 g of polyvinylpyrrolidone
(PVP) was added and mixed for 4 hours to homogenize
the solution.

»  The homogenized solution was placed in a syringe and
attached to a spinning machine after setting the
parameters. A voltage of 24 kV was applied, the
distance between the syringe needle and the collector
was 15 cm, and the flow rate was set to 1
mi/hour.[4].[5]
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Measurements and discussion:

Surface structure (morphology):

The aim of determining the surface structure of spun fibers
made from (PSU/PVP). The Atomic Force Microscopy AFM
system was used. The Figure shows an AFM image, which
indicates that the surface structure of the spun fibers has an
average diameter of 945 nanometers. With a surface roughness
of 179.15 um. As shown in Figure 2 [6].
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Figure (2): Shows an AFM image of spun (PS/PVP) fibers

Crystal structure:

It is observed from the figures that the XRD spectrum
obtained gives the same intensities of the XRD diffraction
peaks at 26 as in the reference spectrum. As shown in Figure
(3) and As shown in Figure (4) [7]
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Figure (3) XRD spectrum of spun polysylene fibers
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Figure (4) Reference XRD Spectrum of Polysulfone

UV-VIS Absorption Spectrum:

The absorption spectrum of (PSU /PVP) nanofibers was taken
before heat treatment using a Spectro photo meter (UV-VIS),
within the wavelength range (200-1100) hm

The optical absorption spectrum of the nanofibers was
measured in the (200-1100) nm range using a UV-Vis
spectrometer. The spectrum showed two main peaks at 295 nm
(attributable to the m — m* transition in the aromatic
polysulfone rings) and an absorption region at 580 nm, which
may be related to light scattering from the fibrous
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nanostructure. As shown in Figure 5 [8]
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Figure (5) UV absorption spectrum

FTIR Spectrum:
spun (PSU/PVP) fibers, an FTIR spectrum was taken, and
Figure 6 shows the IR spectrum within the wavenumber
range of (4000-400) cm™. Structural Interpretation Based
on the Spectrum
The provided FTIR spectrum shows excellent agreement
with the expected chemical structure of polysulfide.
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Figure (6) FTIR spectrum of spun polysylene fibers

Alternating Current Measurements:

Electrical measurements were taken using an LCR meter; the
resistance of the spun mats was found to be high, reaching on
the order of M Q, confirming their electrical insulating
properties. The figure shows that the values were high at low
frequencies (20Hz-200kHz) and then stabilized in the range
(200-2000kHz) As shown in Figure 7.
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Figures (7) LCR measurements of spun fibers
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Electrical measurements showed that the spun mat is an

insulator of electrical current.

Membrane efficiency test for water desalination:

100 ml of distilled water was taken, and 3.2 g of NaCl (the
salinity of seawater) was added. The water's conductivity was
measured before filtration, and it was found that a 0.057 mm
thick membrane reduced the conductivity to 22% of the

original value, as shown in Table 1.

Table 1 shows the electrical conductivity values of the water

before and after filtration.

Water conductivity = Number of filters
value (nS/cm)

47.3 Before filtering
394 After the first time
43.9 After the second time

The membrane was washed with distilled water several times,
and then the experiment was repeated. It was found that the
percentage of decrease in water conductivity was 47.5ms, and
after filtration, it was 38.9ms. The decrease in conductivity is
evidence of the efficiency of the membrane used in removing

water salinity.[9]
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Conclusions

1- The polysilicon used in the kidney dialysis machine
was successfully recycled through mechanical,
chemical, and thermal treatment.[10]

2-  Polysylene fibers were spun with a PVP ratio to give
them a suitable viscosity and allow them to harden
quickly.

3- Polysylene fibers were spun with a PVP ratio to give
them a suitable viscosity and allow them to harden
quickly.

4- The crystal structure showed that it was identical to
reference (7), which confirms that electrospinning did
not damage the polysilicon structure. This is also
confirmed by an instantaneous conversion of the
infrared spectrum.

5- Electrical measurements showed that the spun mat is
an insulator of electrical current.

6- Practical experiments showed that the efficiency of
removing salinity from water exceeded 20% for a
membrane with a thickness of 0.057mm, with repeated
filtration.
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