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Effect of Electric Discharges on Beads Formation in Electrospinning of Poly(vinyl alcohol)
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During a process of electrospinning, an electric discharge usually takes place when a high voltage is
applied to the system. It is important to evaluate the corona discharge in an electrospinning process,
because the electric discharge affects the electrospinning process. In this study, we focus on effects of
electric discharge on morphologies of electrospun fibers. Electrospinning is performed in various
spinning conditions, namely under various applied voltages, distances between a tip of needle and a
collector, and relative humidity. From results of all experiments in this study, we find that the beads
formation is determined by whether or not the electric discharge is generated. Additionally, the beads
formation is enhanced with increasing the electric current of electric discharge. Therefore, the electric
discharge prevents an elongation of fibers which results in the formation of beads.
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Fig. 2 SEM images of electrospun fibers at different
voltages, (a) 9kV, (b) 12kV, (c) 18kV, and (d) 24kV at
same tip-collector distance.
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oKV Fig. 3 Average electric current in the electrospinning
process, and without PVA solution system, at different
12kV voltages, 9kV, 12kV, 18kV and 24kV, keeping a
constant tip-collector distance. The inset is a magnified
graph of the one of average current versus applied
voltage in the range from 5kV to 15kV.
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Fig. 4 Relation between electric currents and formation

of beads in various spinning conditions.
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