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Electrospinning represents a simple and convenient method for preparing polymer and
ceramic fibres with both solid and hollow interiors that are exceptionally long, uniform in
diameter ranging from tens of nanometers to several micrometers, and diversified in
compositions. In this study, a simple electrospinning system was set up. The system was
tested and used to fabricate five different types of polymer nanofibres of polyacrylonitrile
(PAN), polyvinyl alcohol (PVA), polyvinylpyrrolidone (PVP), poly(ethylene oxide)
(PEO) and polyvinyl acetate (PVAc). The effects of the distance from the spinneret to the
collector, applied voltage, solution concentration and feeding rate were investigated. It was
found that these all studying parameters had the effects on the diameter size and the
continuity of fibres. The effective method that provided mass production of the nanofibres
has been explored by adjusting the initial electrospinning parameters and observing the
formation of the nanofibres. If discontinuous fibres form, the electrospinning parameters are
readjusted until continuous nanofibres form without solution drop formation.
The morphology -of all the electrospun polymers nanofibres revealed by scanning electron
microscopy (SEM) showed smooth nanofibres having diameters of 50-1200 nm.
The nanofibres of PEO, however, have rough suiface morphology. Linked non-woven
nanofibres were observed in PEO and PVAc whereas beads-like nanofibres were presented
in PVA. The electrospim nanofibres of PAN and PVP showed smooth, non-linked and
homogeneous fibres with minimum beads. Due to their simple solution preparation and the
above mentioned pfoperties, the PAN and PVP nanofibres were chosen as polymers for the
fabrication of ceramic nanofibres.

‘In this study, the fabrication of ceramic nanofibres of thermoelectric oxide NaCo,O,,
ferroelectric Ba,_, erTi(’)3 and semiconductor TiO, nanofibres with diameter of ~20-200
nm were demonstrated. The as-spun composite nanofibres and calcined nanofibres were
characterized by TG-DTA, X-ray diffraction (XRD), Fourier transform infrared (FT-IR)
spectroscopy, Raman spectroscopy, atomic force microscopy (AFM), SEM and
transmission electron microscopy (TEM). The results indicated the effect of calcination
temperature on the crystalline phase and morphology of the ceramic nanofibres. Diameter of
ceramic nanofibres decreases with increasing calcination temperature. After calcinations at
high temperature (e.g. at above 600°C for NaCo,O,, at above 600°C for Ba,__ Sr,TiO,
and at above 700°C for TiO,) the nanofibres consisted of the structure of packed particles
or crystallites. These changes in the morphology are related to a dramatic change in crystal
structure. We believe all of the electrospun ceramic nanofibres could have potential

applications in electronic devices, energy and environment.





