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INTRODUCTION.

Fibers in the form of continuous threads or elongated objects are found everywhere in nature. For more than
140 million years, spiders have relied on fiber webs to catch their prey. Silkworms are also known for their amazing
ability to produce silk threads to build cocoons. These and many other natural systems have served as an important
source of inspiration for the development of artificial fibers [1-3]. In fact, fiber has been a major part of human life
since the dawn of civilization. The history of fiber production by mankind dates back to our history. Pieces of cotton
dating back to 5000 BC were excavated, and in 2700 BC the cultivation of silkworms began for the production of silk
fibers and textiles. Polymer fibers are divided into two major groups, namely natural and chemical fibers. Their
formation is extremely diverse. As the first commercially available synthetic fiber, nylon was produced by DuPont in
1938 and immediately attracted public attention. Synthetic fibers significantly reduce the population's demand for
natural fiber, while significantly expanding the scope of application.

One of the main challenges of nanotechnology is the production of materials with these new properties. The
rapid development of modern nanotechnology and nanotechnology is closely linked to the creation of new
nanomaterials, especially polymer nanoparticles with anisotropic properties using electrospin. Electrospination or
electrostatic spinning is the process of producing fibrous structures in the nanometer range (40 to 2000 nm in
diameter) under the influence of fluid flow [5,6].

In general, the electrospination method allows the production of continuous fibers from tens of nanometers to
several micrometers [7].

THE PRINCIPLE OF FIBER-FORMING ELECTROSPIN.

The concept of electrospin was developed in a study by William Gilbert in 1600, who observed the formation
of a water droplet in the form of a cone in an electric field [8]. The behavior of the charged drops was then
systematically studied by Lord Rayleigh.

Electrospination involves an electrohydrodynamic process during which a liquid droplet generates electricity
and forms a jet. As shown in Figure (Figure 1-A), the basic installation of the electrospin is almost simple, it can be
used for almost any laboratory blunt tip and conductive collector, power supply directly to It can be current or
alternating current (AC). During the electrospinning process, the liquid is squeezed out of the machine and a coral
drop is formed as a result of the surface tension. During electrification, an electrostatic repulsive drop between
surface charges of the same sign deforms the Taylor cone, from which a charged reagent emerges. Initially the jet is
stretched in a straight line and then subjected to strong whipping movements due to bending instability. Because the
jet extends into thin diameters, it hardens quickly, and this causes the hard fibers to deposit in a ground-mounted
collector. In general, the process of electrospinning can be divided into four successive stages: (i) the charging of a
liquid droplet and the formation of a Taylor cone or cone-shaped reagent; (Ii) extending the charged plane along a
straight line; (lii) thinning of the reagent in the presence of an electric field and an increase in the instability of the
electric bending (also called whipping instability); and (IV) solidification of the reagent as solid fibers and collection in
a grounded collector [9,11,12].
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Figure 1-A. The construction of the electrospin is described.

With the help of electrospin, nano fibers are produced from different types of materials. The most commonly
used materials are organic polymers in solution or solution form. Small molecules can be attached directly to the
nanoparticles with an electrospun if they come together on their own and form a sufficient chain entanglement. As
the tip of the polymer solution is elongated and diluted with instability, the solvent evaporates rapidly, resulting in jet
solidification and deposition of solid nano fibers in the collector [12].

More than 100 different organic polymers, including natural and synthetic polymers, have been successfully
studied for electrospin solution to produce nanoplasts directly. Among them, synthetic polymers such as polystyrene
(PS) and poly (vinyl chloride) (PVC) have been electrospun on nanoparticles for commercial use related to
environmental protection. Many biological and degradable synthetic polymers, such as PCL, poly (lactic acid) (PLA),
and poly (lactic-colicolic acid) (PLGA), are electrospun directly into nano fibers and scaffolded for biomedical studied
as. Natural biopolymers, such as DNA, silk fibroin, fibrinogens, dextran, chitin, chitosan, alginate, collagen, and
gelatin, have also been electrospun into nanoparticles from their solutions. Conductive polymers such as polyaniline
(PANi) and polypyrol (PPy) are electropunctured directly into nano fibers. Other types of functional polymers, such as
poly (vinylidene fluoride) (PVDF), have also been electrospun on nano fibers for piezoelectric or pyroelectric
applications.

In general, the success of polymer solution electrospinning, as well as the structure and morphology of
polymer nanoplastics, is determined by a set of parameters related to the polymer, solvent, polymer solution,
processing parameters, and environmental conditions [9, 10]. There are two general requirements for successful
solution electroposition: (i) a sufficiently high molecular weight for the polymer and (ii) a suitable solvent for the
polymer to dissolve. Very high volatility is not suitable for fiber spinning, as the reagent may solidify immediately after
exiting the spinneret. If the variability is too low, the fibers will still be wet when they are placed in the collector. The
dielectric constant of the solvent controls the magnitude of the electrostatic repulsion between the surface charges
located in the reagent. As the dielectric constant increases, the voltage required to achieve a stable reactance
increases [14].

Sometimes it may be necessary to use a mixture of different solvents to achieve the most optimal formula of
electrospin. In addition to the molecular weight and type of solvent of the polymer, the spin of the polymer solution is
highly dependent on its concentration and electrical conductivity. A minimum concentration is required to achieve the
disruption of the chain, which is very important for the transition from electrospraying to electrospinning to obtain
fibers [15]. Interactions between polymer chains at concentrations below this limit are too weak to overcome Rayleigh
instability. If the concentration is too high, the viscoelastic force will be very difficult to overcome and no reactive will
be formed. Reducing the concentration at the appropriate interval helps to form thinner fibers. However, the polymer
concentration also affects the viscosity and surface tension of the solution, and both parameters can affect the
morphology and size of the fibers formed. In general, reducing viscosity and surface tension prefers the production of
thin fibers, but this can also be achieved by adding a surfactant instead of reducing the polymer concentration
[13,16]. If the viscosity is too low, fiber will not be produced. If the viscosity is too high, it will be difficult to remove
the solution from the spinneret. As for the electrical conductivity, it is difficult to electrospin a perfectly insulating
solution because such a solution cannot transfer a charge from the inside of the solution to its surface. If the solution
is highly permeable, it will be difficult to form a Taylor cone as a result of electrostatic repulsion or to initiate elastic
instability because surface charges cannot accumulate in the conductive droplet or jet [17,18]. So far, only a limited
number of conductive polymers have been successfully electrospunged into nanoparticles by altering the polymer
solutions and the state of the electrospin. PPy nanoparticles with an average diameter of 70 nm were produced during
electric spinning. For example, PANi nano fibers with an average diameter of 139 nm were treated with an
electrospun from a 20% PANi solution in 98% formic acid. Mixing a functional polymer with another electrospinnable
polymer is an effective way to obtain a suitable solution of electrospin. For this purpose, the synthetic polymer can
serve as a carrier phase, which greatly contributes to the process of electrospinning for the preparation of
nanoparticles containing natural biopolymers. Nano fibers made from a polymer blend can also lead to new
applications due to the combination of functions derived from individual components. It should be noted that different
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polymer components can be separated into separate phases of the reagent as a result of evaporation of the solvent.
Separation can be softened by improving the compatibility between polymers and thereby confusing their chains [19].

CONCLUSION.

Thus, the formation of nanoparticle materials using the electrospinning method can be the basis for the
development of nanotechnology for the production of new types of special properties filters. To this end, it is
desirable to conduct scientific and technological research on innovative partnerships based on local polymers, and
there is currently a need for such materials. Currently, many laboratories and technological devices for the formation
of nanoparticles from polymer solutions and liquids are being developed. The uniqueness of nano-fiber production is
that it is important to protect and improve the environment as it is used in many fields of healthcare and others. Nano
fibers are part of a good material system that improves the electrical, optical, thermal, and mechanical properties of a
large number of cast materials. Several electrospinning techniques have been developed to increase the efficiency of
nano-fiber production. Some of these techniques include solution blowing (or air jet spinning), drawing technique,
template synthesis, centrifugal spinning, phase reversal, separation and freezing, and drying synthesis.
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