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Abstract A modified air-jet electrospinning (MAE) setup

was demonstrated for contributing to the large-scale

nanofibers production. With this single nozzle air-jet

electrospinning device, the productivity of nanofibers can

be increased more than forty times as compared with using

the single-needle electrospinning (SNE) setup. When

compared with other needle-less electrospinning setups, the

benefits of this setup include ability to keep stable con-

centration of electrospun solution and to produce more

uniform and thinner fibers, controlling of the jets formed

speed and position, higher throughput, lower critical volt-

age, easier assembling, simpler operation, and so on. Four

different parts of the fiber generator were, respectively,

charged as electrospun electrodes to produce fibers. The

distributions of the electric field with different electrodes

were simulated and investigated for explaining the exper-

imental results including the fibers productivity, the

deposition area of nanofiber mats, as well as the surface

morphology of the fibers. When the whole nozzle was

charged, as compared with charging other electrodes, the

MAE system produced thinner fibers with larger standard

deviation on a much larger scale. By reduction of charged

area, the received fibers presented lower productivity and

thicker diameter with lower standard deviation. Especially,

when a half of the nozzle was charged, the deposition area

of nanofiber mats was larger than charging other elec-

trodes. Besides, when a half of the nozzle was charged, the

influences of electrospinning parameters such as applied

voltage, collecting distance and the flow rate of air on

nanofibers morphology were also investigated. Further-

more, based on this spinning unit, multi-nozzle air-jet

electrospinning setup can be designed for larger production

of nanofibers.
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Introduction

Electrospinning is a process, in which the charged jets are

elongated thousands of times caused by a series of

unsteady motions in the electric field, to produce nanofibers

used for diverse applications [1–3]. Because of the special

function and easy fabrication of electrospun nanofibers as

well as the economical cost of the electrospinning setup,

this technology has been endowed high application value in

recent years [4–6].

Generally, electrospinning happens on the conditions

including the high voltage power supply, the polymer

solution with suitable concentration, the fiber generator and

the grounded collector [7, 8]. In the conventional elec-

trospinning setup, a millimeter-sized needle-like supply

system was often used as fiber generator which resulted in

low production rate of nanofibers [9, 10]. For this reason,

an inexpensive electrospinning device with high produc-

tivity is needed. Therefore, efforts on multi-needle and

needle-less electrospinning setups have been made by

increasing the number and volume of Taylor cones

[11–13].
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