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ABSTRACT

TiO, nanofibers were fabricated by annealing electrospun TiO»/PVP nanofibers for 3 h at 500°C in air. Size and uniformity of
electrospun  TiO, nanofiber diameters were evaluated via XRD and SEM by varying electric field, PVP concentration, Ti
tetraisopropoxide concentration and precursor flow rate. Experimental results revealed that the effect of PVP concentration on size and

uniformity of electrospun TiO, nanofiber diameters was most

profound, however, the other effects were relatively small. Uniform

fibers with no beads were observed for the electrospun anatase titania nanofibers with a diameter of 170 nm.
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Fig. 1. Schematic diagram of electrospinning apparatus.
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Fig. 2. XRD pattern of TiO, nanofibers that were electrospun
from an ethanol solution containing Ti(OCH(CH3;);)4
(0.14 g/mL) and PVP (0.08 g/mL). All diffraction peaks
can be indexed to those of the anatase phase of titania.
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Fig. 3. Effect of distance between the electrodes on diameter of

electrospun TiQ, nanofibers containing Ti(OCH(CH;)5)4
(0.14 g/mL) and PVP (0.08 g/mL).
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Fig. 4. Effect of PVP concentration and viscosity on TiO,
nanofiber diameter. Note that electric field and Ti
concentration are fixed to 1 kV/cm and 0.14 g/mL.
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Fig. 5. SEM images of electrospun TiO, nanofibers containing
various PVP concentrations; (a) 0.04 g/mL, (b) 0.05 g/
mL, (¢) 0.06 g/mL, (d) 0.07 g¢/mL, (e) 0.08 g/mL, ()
0.09 g/mL, and (g) 0.1 g/mL. Note that electric field and
Ti concentration are fixed to 1 kV/cm and 0.14 g/mL,
respectively, and the nanofibers are not annealed.
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Fig. 6. Effect of Ti(OCH(CHjs),), concentration on electrospun
TiO, nanofiber diameter. Note that electric field and
PVP concentration are fixed to 1 kV/cm and 0.08 g/mL,
respectively.
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Fig. 7. Effect of flow rate on electrospun TiO, nanofiber diameter.
Note that electric field, PVP and Ti(OCH(CHjs),),
concentrations are fixed to 1 kV/em, 0.08 g/mL and
0.16 g/mL, respectively.
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Fig. 8. SEM images of electrospun TiO, nanofibers prepared
by different flow rates; (a) 0.5 mL/h and (b) 1.2 mL/h.
Note that the fibers were annealed for 3 h at S00°C in
air.
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