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Abstract Polyvinyl pyrrolidone nanofibers including nickel, zinc, and iron precursors were fabricated via the electrospinning
method. To convert as-spun nanofibers to Ni,sZn,sFe,0, oxide nanofibers which is capable of shielding an electromagnetic
wave, heat treatment conditions were optimized. To obtain the heat treatment condition that can exclude amorphous carbon
black and secondary crystal phase, samples were taken at each temperature while the calcination process and analyzed.
According to the X-ray diffraction (XRD) analysis, the Ni,sZn,;Fe,O, crystal phase started to appear from 300°C, but it
was confirmed through energy dispersive spectroscopy (EDS) analysis that heat treatment of 500°C or more was required to
remove most of the carbon black. When the calcination temperature exceeds 650°C, crystal nuclei starts to grow and the fiber
surface condition becomes rough, so it was confirmed that the heat treatment conditions should be selectively determined
according to the application field.
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Fig. 1. Scheme of the electrospinning equipment component.
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Fig. 2. TGA and DTA curve of electrospun nanofibers.
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Fig. 3. Low magnification FE-SEM images of electrospun nanofibers calcined at various temperatures: (a) 100°C, (b) 200°C,
(c) 300°C, (d) 400°C, (e) 500°C, and (f) 650°C.
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Fig. 4. High magnification FE-SEM images of electrospun nanofibers calcined at various temperatures: (a) 100°C, (b) 200°C,
(c) 300°C, (d) 400°C, (e) 500°C, and (f) 650°C.
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Fig. 5. The histogram of average diameters of NiZn ferrite
nanofibers with calcination temperature.

Table 1
The atomic composition of nanofibers obtained from each
calcination temperature

Calcination temperature
100°C  200°C  300°C  400°C 500°C

C(at%) 60.58 5942 2223 12.14 336

O (at%) 3746 3889 58.77 6237 5947 60.07
Fe (at%) 1.97 1.69 1202 1697 2479 2738
Ni (at%) 3.14 422 6.52 6.30
Zn (at%) 384 430 586 625

Element 650°C
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Fig. 6. X-ray diffraction patterns of NiZn ferrite nanofibers at
various calcination temperatures.
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