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Fabrication of Polymer Nanofibers using Electrospinning
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ABSTRACT

Polymeric fibers with nanometer-scale diameters are produced by electrospinning method.

When the electrical forces at the surface of a polymer solution or melt overcome the surface
tension, then electrospinning occurs and nanofibers are made. Polyethylene oxide(PEQ) have

been electrospun in our laboratory. Electrospun PEO fibers are observed by scanning electron

microscopy or transmission electron microscopy.

In this study. the average diameter of the

electrospun fibers decreases with decreasing PEQ concentration and increasing electric field
strength. The optimal conditions for pruducing uniform PEQ 100 nm fibers are the 10 wt% PEO
concentration at a voltage 25 to 30 kV and a distance of 10 c¢m from tip to collector.
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Fig. 2 Schematic diagram of the electro-
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Fig. 3 Schematic diagram of the

electrospinning processes

Fig. 4 The Scanning electron microscopy

micrographs of the electrospun fibers from a

10 wt% PEO solution dissolved in water
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Fig. 5 The change of viscosities as a funtion

of PEO concentration
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Fig. 6 The average diameters of the slectro-
spun fibers  as a function of PEO concentration
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Fig. 7 The Scanning electron microscopy
rmicrographs of the electrospun fibers as a

function of PEQ concentration at 2 kV/cm
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a) Electric field strength: 0.65 kV/cm

(e) Electric field strength: 2.5 kV/cm (f) Electric field strength: 3 kV/cm

Fig. 8 The Scanning electron microscopy mucrographs of the electrospun fibers from a 10 wt%
PEQ solution dissolved in water as a funcuon of applied electric field strength
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Fig. 9 The average diameters of the PEO 10
wi% electrospun fibers as a function of

applied electric field strength increases

A7rdgh, BAAY W e 2UES
HHAANAY dedirE AT 5 A

oot

(1) PEOE &9 {& ¥4, Ethanol)el % 4]
10 wi% s ®a THE gdo HAZS
30 kV/emE 7St 100 nmA kY F
Ut AFE 2o UedHE UVE F
R A=

(2) 8oliol] Baisiy EXS] FEIT 4 Wi
M 10 wi%es F7ite] Wt da= e
A48 30 nmolAd 200 nm2 AXE 3§
U ¥ 4 A & BRI FHE] o
2b el AAe A gk 9E e
T EYEl 498 4& 4 AU

(3) A7 HAAZET 1 kV/emellM 3 kV/em
2 Erberel wel drigabd adat 4%
ol FFAAL 300 nmolAl 100 nmZ Fo}
44 goh & izt dsghel il we
vl AA e oA HE ¢ 4 Uk

F 71

¥odgy S8dr AUt e
Agargel AYg Hep s on ol

A gy,



Aoy

Ha

1. Seong Mu Jo, Wha Seop Lee, and Suk
Won Chun, "Nanofiber Technology and
Applications” Fiber Technology and
Industry vol. 6, 2002,

2. Seung Goo Lee, Sung Seen Choi. and
chang Whan Joo, "Nanofiber Formation
of  Poly(etherimide) under Varous
Electrospinn-ing Conditions” Journal of
the Korean Fiber Society vol. 39, 2002.

3. JM. Deitzel, ]J. Kleinmeyer, D. Harris,
N.C. Beck Tan, "The effect of
processing variables on morphology
of electrospunnanofibers and textiles,”
Polymer vol. 42, pp.261-272, 2001,

4. Christopher J. Buchko, Loui C. Chen, Yu
Shen, and Martin, "Processing and
microstructural characterization of porous

Aol ser g A3 A A2 3(2003)/37

bipcompatible protein polymer thin films,”
Polymer vol. 49, pp.7397-7407, 1999.

5. Giltae Kim, Jaekeun Lee “Electrospinning

process of polyethylene oxide nanofibers”
Proceedings of the 4th Cross Straits
Symposium, pp.176-177, 2002.

6. Jayesh Doshi and Darrvell H. Reneker,

“Electrospinning Process and Applica-
tions of Electrospun Fibers,” Journal of
Electrostatics vol. 35, pp. 151-160, 1995

7. Y. M. Shin, M. M. Holman, M. P.

Brenner, G. C. Rutledge, "Electrospinning
‘A whipping fluid jet generates submicron
polymer fibers” Applied physics letters
vol. 78, No. 8, pp.1149-1151, 2001.

. H. Fong, 1. Chun, D.H. Reneker, "Beaded

nanofibers formed during electrospinning,”
Polymer vol. 40, 2001.



