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Synthesis and Characterization of Fiberous AIN by Electrospinning
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Abstract: Aluminum nitride fibers were synthesized by carbothermal reduction and nitridation of precursor fibers obtained by
electrospinning. The starting materials used to synthesize the AIN fibers were Al(NOs); - 9H,0 and urea. Polyvinylpyrrolidone
with increasing viscidity was used as the carbon source to obtain a composite solution. The mixed solution was drawn
into a plastic syringe with a stainless steel needle, which was used as the spinneret and connected to a 20 kV power
supply. A high voltage was supplied to the solution to facilitate the formation of a dense net of fibers on the collector.
The precursor fibers were dried at 100°C and then heated to 1,400°C for 1 h in a microwave furnace under N, gas flow
for the carbothermal reduction and nitridation. X-ray diffraction studies indicated that the synthesized fibers consisted of
the AIN phase. Field emission scanning electron microscopy studies indicated that the diameter of the calcined fibers was

approximately 100 nm.
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Fig. 1. Experimental procedure for synthesis of the AIN nanofibers.

Table 1. Solution of electrospinning precursors.
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Fig. 2. Schematic diagram showing the process of electrospinning.
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Fig. 3. Time to temperature schedule followed during the microwave

heating and decarbonation.
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T, dependent on the dimensionless parameter.
& : permittivity of free space (8.854x10™ F/m)

1 . viscosity

v : surface tension

p . density

G relative permitivity
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Table 2. Solution of electrospinning precursors prepared with
different solvents, (a) DMF and (b) DMF mixed with ethanol.

Solution (mal.) PVP solution (g)
Raw materials  Al(NOs); Urea Solvent PVP
Sample A 1 05 DMF only
59
DMF +
Sample B 1 15 ethanol

L=1.07703 pm
L=1.07703 ym

L=1.01980 ym

L=1.16619 pm

11=1.01880 ym

1=1,00000 pm

Fig. 4. Optica microscope images of the nanofibers prepared with
different solvents; (@) DMF and (b) DMF mixed with ethanol.
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Table 3. Precursor solutions for electrospinning with various mole
ratio of urea [urealAl(NO3)s] Sample C; 0.5, Sample D; 1.5 and
Sample E; 2 mole ratio.

Solution (mol.) PVP solution (g)
Raw materials  Al(NOs;); Urea DMF+ Eth PVP
Sample C 1 0.5
Sample D 1 15 479 59
Sample E 1 2
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