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 Today, electrospinning is one of the most preferred methods to create nanofiber 
surfaces. There are many environmental, process, and solution parameters that affect the 
morphology and size of nanofibers produced by the electrospinning method. It is of great 
importance to know the effects of these parameters on the nanofiber size. In this study, 
scientific literature examining the effect of process and solution parameters on the size 
of nanofibers produced by the electrospinning method and their results were included. 

 

Introduction  
 

The electrospinning method is one of the leading methods used for nanofiber production from polymer, 
ceramic or metallic solutions. With the electrospinning method, it is possible to produce various materials 
consisting of nanofibers with diameters ranging from a few microns to less than 100 nm [1]. Nanofibers produced 
by the electrospinning method are used in filtration, biomedical, drug release, defense industry, space, electrical 
and optical applications.  

Changes in the size of nanofibers alter their mechanical, electrical, optical, and thermal properties. For this 
reason, the parameters affecting the size of nanofibers should be known and kept under control. In this study, the 
effects of process and solution parameters on the size of nanofibers were investigated.  
 
Nanofiber production by electrospinning method  
 

The process steps of the electrospinning method were shown schematically in Fig. 1 [2]. The electrospinning 
method has four basic components: a metal collector, high voltage power supply, syringe pump and syringe. In this 
method, the solution is first taken into syringes and placed in the syringe pump. The pump is operated by adjusting 
the desired spray speed. Then the high voltage supply is turned on. When the high voltage applied between the 
metal collector and the syringe pump reaches the critical value, the solution that comes to the tip of the syringe 
and remains as a suspended droplet moves towards the collector in jet form and electrically charged. The droplet 
suspended at the tip of the syringe during movement forms a shape called a Taylor cone just before the voltage 
reaches a critical value. The resulting Taylor cone cannot resist the electrical force and the jet shoots from the 
cone-shaped droplet towards the collector. Due to the electrostatic repulsive forces, a curling motion is observed 
in the jet emerging from the tip of the syringe. Then, the thinned jet with the curling motion and the evaporation 
of the solvent in the jet accumulates on the collector as nano-sized randomly fibers [3]. 
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Fig. 1. Schematic representation of the electrospinning method [2] 

 
The effect of process and solution parameters on the size of nanofibers   
 

Electrospinning process is affected by many parameters, including solution, process and environmental 
parameters. While the solution includes parameters such as conductivity and concentration; The process includes 
parameters such as applied electric field, needle-to-collector distance, feed rate. These parameters, which 
significantly affect the size of the fibers obtained as a result of the electrospinning process, were given in Table 1. 
The results of the change in nanofiber diameter depending on the voltage obtained in the study conducted by 
Hussein et al. were shown in Fig. 2. 
 
 

 
Fig. 2. The dependence of the nanofiber diameter and uniformity on the applied electrospinning voltage [4] 

 

Table 1. Effects of electrospin parameters on fiber size 
Parameter Effect on fiber size Reference 
Solution conductivity Fiber diameters decrease with increasing conductivity [5-6] 

Solution concentration 
As the concentration increases, the fiber diameter increases and 
the bead formation decreases 

[7-10] 

Voltage As the voltage increases, the fiber diameter decreases [4,11-14] 

Distance between needle tip and 
collector 

As the distance increases, the fiber diameter decreases [11,14] 

Feed rate As the feed rate increases, the fiber diameter increases [7,9,13,14] 

 
 
 

Conclusion  
 
In this study, the effect of process and solution parameters on the size of nanofibers produced by electrospinning 
method was investigated. In studies examining the effects of solution parameters, it was concluded that fiber 
diameters decreased with increasing solution conductivity, while fiber diameters increased with increasing 
solution concentration. In studies examining the effects of process parameters, fiber diameters decreased with 
increasing voltage and distance between needle tip and collector; it was found that the fiber diameter increased 
with the increase of the feed rate. 
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