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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.

Keywords : multiple—nozzle electrospinning, auxiliary electrode, nanofiber, poly (s—carprolactone).
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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 (c) single nozzle connected with a conical electrode in an electrospinning process. “d/D ™ is a
normalized distance between a nozzle and auxiliary electrode, and “4/H ™ 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 (c)

auxiliary electrode—2.

23 Bl 29 =719} ek WAE o] 4
Sl FAE S BEdSe ARSI o dnt veeE) 4

AR Zhs RISISITE Wi BAEdS-E ARSSE 5]

4% Mol glov), TRt el U A wl)
= A% A% dofzick

nRITo] tEaEel] i 9E W) 93kl F 7k the Je
o AT MBS 3 A Feks 2120e) ] BEATE
43907, 5 A Bl s WAl s Fee) u

Figure 4 717} =2l st Hxzd=o) uet HAk = Feg
Hwd Aoz REAge] gl Uit 0] He WAL el A
APFE o R B} HA N FEH ] HE Holv 53t o F
A7) edgkar Hlde] o] PYAo|A] FEigick W Bad=o] 9l
T 220 A= Wk vl Assierh it 2S5 vlwst
of E3kor HaEd=—19] 9= 713 3kl &l oAt
WAL et A3l 77k migE vERLeH Hde Zo] 7P <F
dAolglom, AT ol 7R T RS & ¢ vk Reds-2
9] A9+ dRE eZe] g3l WX v AR AEskE ARk
HERA=—10f HlaiM= B AL S Hola Qitk

Figure 5v B2 Apgel mhE WAL AlRte] mpet 259 ot
AR FAE S Aot RxdTe] e
PO E LhAdfe] £40) glo} BTl s TR WA
g ATl wogth Tt ¥ oM REd=SS AR o
T A7 e e el ASEE IRIE

il

b= 33k
Figure 6 35 kVollA] PCL 8942 0.5 mL/he] % 3381w

[

AR Ak veRdl 2o wAd 2ol w53t e e] Ze]

100 —o— Normal multi-nozzle
—e— Auxiliary electrode-1
80} o
=)
£ 60}
<
2
()
= 40
20+
0 ! ! . 1 1
1 2 3 4 5
Time(min)

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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