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Table 1 presents the main parameters of the electroforming process. 

 

Table 1 - The parameters of the process of electroforming nano-sized fibers 

Experimen

t series 

number 

Rate of 

precursor feed, 

ml/h 

The value of 

high 

voltage, kV 

The ratio of 

polymer to 

solvent, % 

The distance 

from the needle 

to the collector, 

cm 

Diameter of 

nano-size 

fibers, nm 

1 3 20 25/75 16 650 

2 2.5 18 20/80 17 450 

3 2 17 15/85 18 300 

4 1.5 15 10/90 15     100-200 

 

From Table 1, the higher the polymer to solvent ratio, the larger the size of the fibers, which 

is explained by hydrodynamic processes. The effect of the rate of feed of the precursor, which 

ranged from 0.5 to 3 ml/h, on the diameter of the nano-sized fibers is caused by the formation of 

the Taylor cone. The distance from the needle to the collector was chosen so that the average 

diameters of the formed fibers were minimal (less than 200 nm). As a result of the experiments, 

optimal conditions for the process of electroforming nano-sized fibers based on PCL were found, 

and they are presented as 4th experiment series in Table 1.  

Figure 1 shows the SEM images of the surface morphology of the obtained fibers based on 

PAN with various process parameters, in order to determine their optimal values. Figure 1a 

corresponds to the series of experiments No. 1, presented in Table 1, b - series No. 2, c and d to 

series No. 3 and No. 4, respectively. 
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Figure 1 - SEM images of nano-sized fibers obtained under different parameters of the 

electroforming process 



 From Figures 1a, 1b, 1c, where the surface morphology of obtained fibers is presented, it is 

clear that under these parameters the process of electroforming of fibers is unstable.  Average 

diameter of formed fibers under these parameters of electroforming process is 650, 450 and 300 

nm. 

From figure 1d it is can be seen that average diameter of obtained fibers is 100 nm and these 

fibers were obtained at following parameters of electroforming process: a high voltage of 15 kV, 

the rate of feed of the syringe pump was 0.5 ml/h and a distance from the needle to collector was 

15 cm (see experiment series No. 4, Table 1).  

Thus, the study of the main parameters of the electroforming process of nano-sized fibers 

for photocatalytic coatings was carried out. The optimal parameters of the process of 

electroforming fibers with a diameter of up to 100 nm based on PCL are: the distance from the 

needle to the collector is 15 cm, the rate of feed of the syringe pump is 0.5 ml/h, the high voltage 

value is 15 kV. 

 


