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Abstract : Recently electrospinning is a widely used simple technique to prepared micro— to nanometer—
sized fiber of various polymers. In general, a normal multiple—nozzle electrospinning system has been
difficult to achieve high production—rate fabricating micro/nanofibers due to the interference of electric
field between individual nozzles in the process. To reduce the interference effect of electric field between
nozzles, we developed a multi—nozzle electrospinning system supplemented with auxiliary electrodes.
Poly (e—carprolactone) (PCL), which has good mechanical property and biocompatibility, was electrospun
by the multi—nozzle electrospinning system. Electrospinnability, product rate, and size uniformity of spun
fibers for the system with and without auxiliary electrodes were characterized. As a result, the multi—
nozzle electrospinning system supplemented with auxiliary electrodes provides excellently stable
processability and showed high mass productivity of PCL—nanofibers relative to a normal multi—nozzle
electrospinning system.
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Figure 1. (a) A schematic of a multi—nozzle electrospinning
process and (b, ¢, and d) various auxiliary electrodes.
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Figure 2. (a) A schematic of single nozzle connected with an auxiliary electrode. Electric field induced concentration factors
(EFCFs) for (b) single nozzle, and (¢) single nozzle connected with a conical electrode in an electrospinning process. “@D” is a
normalized distance between a nozzle and auxiliary electrode, and “4/4” is a normalized length from nozzle tip to a ground.
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Figure 3. Initial spun jets for (a) a normal electrospinning process
and (b) electrospinning process with an auxiliary electrode.
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Figure 4. Distribution of initially electrospun jets for multiple nozzles; (a) normal multiple nozzle, (b) auxiliary electrode~1, and (¢}

auxiliary electrode—2.
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Figure 5. Comparison of weight of nanofibers deposited on a
target plate between a normal and a modified electrospinning
process supplemented with an auxiliary electrode—1 under
applied electric conditions: 30 kV at a nozzle.
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Figure 6. Comparison of weight of nanofibers between a normal
and the process with an auxiliary electrode—1 for various distances
between a multi—nozzle and a target,
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Figure 7. SEM photographs and diameter distributions; (a) nanofibers electrospun with a normal multiple nozzle system, (b)
nanofibers electrospun with auxiliary electrode—1, (c) nanofibers electrospun with auxiliary electrode—2, and (d) comparison of nanofiber

diameters attained by various electrospinning processes.
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