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Abstract: Electrospinning is a versatile process used to prepare micro or nano sized fibers from various materials
dissolved in volatile solvents. This study reports electrospun pullulan fibrous webs fabricated through electrospinning
using water as a solvent. The electrospinning conditions such as pullulan (PUL) concentration and applied voltage
were optimized in order to obtain smooth electrospun fibers. The concentration of PUL greatly influenced the viscosity
and surface tension of PUL solution. PUL beaded electrospun fibers were obtained from PUL solutions with
concentrations lower than 5 wt%, while homogenous electrospun fibers were prepared from solutions with high
concentration and high viscosity. The average diameters of PUL fibers were decreased to 200 nm when the polymer
concentration was kept at 10 wt% and the applied voltage was fixed at 15 kV during electrospinning. PUL electrospun
fiber exhibited higher solubility, flexibility, softness and adhesive strength.
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Figure 1. Chemical structure of pullulan (PUL).
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Figure 4. SEM images of PUL electrospun fiber web at different con-
centrations: (a) 3 wt%; (b) 5 wt%,; (c) 10 wt%; (d) 20 wt% (15 kV,
20 cm).

Figure 5. SEM images of PUL electrospun fiber web at different elec-
tric voltages; (a) 10kV; (b) 15kV; (c) 17kV; (d) 20kV (10 wt%,
10 cm).

Table 1. Effect of Experimental Conditions on Fiber Diameter

Con(c‘i?ot/z 2)1tion Vglt\%ge Morphology ﬁ;f;?egg (.?1235 d]i)s;(zrji?);%tie(:n
3 10~20 Particle
5 10~20  Bead fiber
10 15 Fiber 250 200~350
15 15 Fiber 235 150~280
20 15 Fiber 200 150~230
25 15 Fiber 200 150~240
30 10~20  Bead fiber

* Diameters of the electrospun pullulan fibers obtained by varying the
PUL concentration from 10 to 25 wt. The diameters were measured
from the SEM images of 30 arbitrarily selected samples.
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Figure 6. SEM micrographs of PUL web and film; (a) surface of web;
(b) surface of film; (c) cross section of web; (d) cross section of film.
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Figure 7. DSC thermograms of (a) powder; (b) electrospun web; (c) film.
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Figure 8. IR spectra of (a) PUL powder; (b) PUL films; (c) PUL webs.

Table 2. Water Solubility of Pullulan Webs and Films

Sample  Thickness(um)  Water solubility(%)  Time(s)
Film 51.8%+0.6 92.5 30
Web 30.1+04 99.7 30
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A8k 43} 100~350 nm 2] —‘?‘—ig 7™ pullulan
T7F 10 wit%, AgF 25kV, WAFAR] 25 ecme o,
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