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Abstract: Poly(vinyl alcohol) (PVA) (core)/poly(ethylene terephthalate) (PET) (shell) composite nanofibers were pro-
duced by coexial electrospinning and their characteristics were investigated. It was important to establish feed rate of each
polymer solution and voltage for a successful coaxial electrospinning, and the composite nanofibers with good linearity
and regularity were produced by an interactive control of these factors. The nano-sized fibers and core-shell structures
were observed through electron microscopes and the presence of each polymer in the coaxially electrospun nanofibers
was confirmed by spectroscopic analyses. Also, the contact angle between water and composite nanofiber web decreased
compared with that of PET nanoweb due to the presence of PVA. It is suggested that coaxial electrospinning is an effec-
tive technique to improve hydrophilicity of hydrophobic nanofibers by blending a water-soluble polymer with main-
taining nanostructures, and to incorporate water-dispersable nanoparticles and water-soluble bioactive components
including proteins in the nanofibers.
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Table 1. Electrospinning Conditions for PVA and PET

PVA PET
Solution feed rate (uL/min) 10 10
Voltage (kV) 20 20
Spinnerete inner diameter (mm) 0.5 0.5
Distance between nozzle and collector (cm) 10 10

Table 2. Coaxial Electrospinning Conditions for PVA (Core)
and PET (shell)

PVA PET
Solution feed rate (uL/min) 3 10
Voltage (kV) 20 20
Spinnerete inner diameter (mm) 0.33 1.07
Distance between nozzle and collector (cm) 10 10
High Voltage
Power Supply
Collector

Dual
Concentric

Syringe Nozzle

[ |
@ \

Syringe

Figure 1. Schematic of the coaxial electrospinning apparatus.
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Figure 2. SEM photographs and average diameters (#>100) of the
electrospun (a) PVA nanofibers; (b) PET nanofibers; (c) PVA/PET
nanofibers; (d) PVA/PET nanofibers annealed at 90 °C for 3 min.
Each nanofibers were produced under the conditions in Tables 1

0 o

! L 12 o

ote n = ’é%ﬁ‘rﬂ w4 %ﬁ L3
= BAHol wyste, W)= 7igto]

F 2RA) wese] A R o) 7RE
AEkA] Raha T Weafre] EgtEo] dojd 5 ok
ke B3 thedlfe) AL F
A7 e} BYst 07 &
SZ Table 2004 AA3 =5
sl Figure 2(cpl ek 23} 2e Wt 0w
M#Ao] 45 PVA/PET 53 Wil 5 Ax3lich. PET
g9 ofe] PVA §9l9] FREEE Z7H12 4%, A7
7} A% slot el BAol ofele Wb opizh A1 ¥
T3k AFo] AstE FRo] wiwla] wAsIIc). v
2 PVA Bol9] $48 R B A9l HBEE 959
HHH PET Urb**% 14401]*1 PVAZ} iAlE $27} Qlerg,
FejstHoz NYYS B 5 Y ol PVA FHEE
T2 FUY=E sl =7 AL AT 1311/]_
B whedfel A9 O hedaet vad o #7le

7h W AR #Yol T Astaisten, ol B3
b3 711&}/\}01] o) AgAdo] Aoje T aERe] B3t vpiesd

Az ) ol A Brhe SRl A7 5

zqu]uu} B el 1S Ix]g)sr A L] o]
Fe e ARTHEe] a7 SEL B el W
7= 7+t ch(Figure 2(d)).

TEM AR ZgollA dehte ¥k shetyxrt e 842
7re] AR E zololA] 719151, o] ZHE E;—ZMHH\M
o8] AlzE B3 YiAd-59 core-shell o|FT+FE T

i e ot T 12
Q,
£a
2
X
rir
_O,
i{ﬂ
BN
mlru

A
o
rE
_t

o
r

1 oo
2
lo

O]

=



712Nl 2Js] AlZE Poly(vinyl alcohol)/Poly(ethylene terephthalate) B-3F Li=/d- 803

Figure 3. TEM photographs of the electrospun PVA/PET nanofi-
bers.
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Figure 4. “C-solid NMR spectra of the electrospun PET, PVA, and
PVA/PET nanofibers.
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Figure 5. IR spectra of the electrospun PET, PVA, and PVA/PET
nanofibers.
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Figure 6. X-ray diffraction patterns of the electrospun PET, PVA,
and PVA/PET nanofibers.
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