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Abstract TiO, has been used in various fields such as solar cells, dental implants, and photocatalysis, because it has high
physical and chemical stability and is harmless to the body. TiO, nanofibers which have a large specific surface area also show a
good reactivity in bio-friendly products and excellent photocatalysis in air and water purification. To fabricate TiO, nanofibers, an
electrospinning method was used. To observe the diameter of TiO, nanofibers with fabrication variables, the fabrication variables
was divided into precursor composition variables and process variables and microstructure was analyzed. The concentrations of
PVP (Polyvinylpyrrolidone) and TTIP (Titanium(IV) isopropoxide) were selected as precursor composition variables, and inflow
velocity and voltage were also selected as process variables. Microstructure and crystal structure of TiO, nanofibers were analyzed
using FE-SEM (Field emission scanning electron microscope) and XRD (X-ray diffraction), respectively. As-spun TiO, nanofibers
with an average diameter of about 0.27 um to 1.31 um were transformed to anatase TiO, nanofibers with an average diameter of
about 0.22 um to 0.78 pm after heat treatment of 3 hours at 450°C. Anatase TiO, nanofibers with an average diameter of 0.22 um
can be expected to improve the photocatalytic properties by increasing the specific surface area. To change the average diameter
of TiO, nanofibers, the control of precursor composition variables such as concentrations of PVP and TTIP is more efficient than
the control of electrospinning process variables such as inflow velocity and voltage.
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Fig. 1. Schematic diagram of electrospinning process.



10 H.-S. Yoon, B.-S. Kim, W.-T. Kim, K.-H. Na, J.-W. Lee, W.-H. Yang, D.-C. Park and W.-Y. Choi

Table 1
PVP and TTIP concentration as precursor composition variables
Variable PVP TTIP EtOH ACAC
5.0 wt% 65.0 wt%
7.5 wt% 62.5 wt%
PVP concentration 10.0 wt% 15.0 wt% 60.0 wt% 15.0 wt%
12.5 wt% 57.5 wt%
15.0 wt% 55.0 wt%
5.0 wt% 70.0 wt%
10.0 wt% 65.0 wt%
TTIP concentration 10.0 wt% 15.0 wt% 60.0 wt% 15.0 wt%
20.0 wt% 55.0 wt%
25.0 wt% 50.0 wt%

Table 2
Inflow velocity and voltage as process variables
Variable Inflow velocity Voltage
0.2 ml/h
0.4 ml/h
Inflow velocity 0.6 ml/h 20.0kV
0.8 ml/h
1.0 ml/h
10.0 kV
125kV
Voltage 1.0 ml/h 15.0 kV
17.5kV
20.0 kV

1.0 ml/h ¢ £=9
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Fig. 2. FE-SEM images of electrospun as-spun TiO, nanofibers. (a) 5.0 wt% PVP, (b) 7.5 wt% PVP, (c) 10.0 wt% PVP, (d) 12.5 wt%
PVP and (e) 15.0 wt% PVP.
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Fig. 3. FE-SEM images of electrospun annealed TiO, nanofibers. (a) 5.0 wt% PVP, (b) 7.5 wt% PVP, (c) 10.0 wt% PVP, (d) 12.5 wt%
PVP and (e) 15.0 wt% PVP.
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4. Diameters of TiO, nanofiber with PVP concentration.

Fig. 5. FE-SEM images of electrospun as-spun TiO, nanofibers. (a) 5.0 wt% TTIP, (b) 10.0 wt% TTIP, (c) 15.0 wt% TTIP, (d) 20.0 wt%
TTIP and (e) 25.0 wt% TTIP.
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Fig. 6. FE-SEM images of electrospun annealed TiO, nanofibers. (a) 5.0 wt% TTIP, (b) 10.0 wt% TTIP, (c) 15.0 wt% TTIP, (d) 20.0 wt%
TTIP and (e) 25.0 wt% TTIP.
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Fig. 8. Average diameter tendency of TiO, nanofibers with varia-
tion of PVP and TTIP concentrations.
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Fig. 10. FE-SEM images of electrospun annealed TiO, nanofibers. (a) 0.2 ml/h, (b) 0.4 ml/h, (c) 0.6 ml/h, (d) 0.8 ml/h and (e) 1.0 ml/h.
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Fig. 11. FE-SEM images of electrospun annealed TiO, nanofibers. (a) 10.0 kV, (b) 12.5kV, (c) 15.0kV, (d) 17.5kV and (e) 20.0 kV.
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