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ABSTRACT

Aluminum nitride (AIN) powders and whiskers were synthesized by a modified carbothermal reduction and nitridation where a
(NH4)[Al(ethylenediaminetetraacetate)] 2H,0 complex is used as precursor. The AIN powders were obtained by calcining the
complex without mixing any carbon source under a flow of mtrogen in the temperature range 1200-1500°C and then burning out the
residual carbon. The nitridation process was investigated by 7Al magic-angle spinning (MAS) nuclear magnetic resonance, infrared
spectroscopy and X-ray diffraction. The complex is pyrolyzed, converted to p- and y-alumina and then nitridated to AIN without y-
o alumina transition. The morphology of y-alumina, when it was converted to AIN, was retained, strongly indicating that y-alumina
is converted to AIN through solid-state AIO,N,, not through gaseous intermediates such as aluminum and aluminum suboxides. AIN
whiskers were obtained, when a (0001) sapphire was used as a catalyst.
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Fig. 1. XRD patterns of powders by calcining of (NH,)
[Al(ethylenediaminetetraacetate)] + 2H,O under a flow
of nitrogen in the temperature range 800-1400°C for 4
h: O, AIN; A | y-ALO;.
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Fig. 2. 2’Al MAS NMR spectra of powders by calcining of
(NH,)[Al(ethylenediaminetetraacetate)] - 2H,O under a
flow of nitrogen in the temperature range 500-1000°C
for 4h. The peaks marked by closed circles and
asterisks are siganla due to Al in the Si;N, rotor and
spinning sidebands, respectively.
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Fig. 3. Al MAS NMR spectra of powders by calcining of
(NH,)[Al(ethylenediaminetetraacetate)] * 2H,O under a
flow of nitrogen in the temperature range 1100-1500°C
for 4h. The peaks marked by closed circles and
asterisks are signals due to Al in the Si;N, rotor and
spinning sidebands, respectively.
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Fig. 4. SEM micrographs of AIN powders obtained by
calcination of (NH,)[Al{ethylenediaminetetraacetate)] -
2H,0 under a flow of nitrogen at 1500°C for 4 h.
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Fig. 5. SEM micrographs of AIN whiskers obtained by
calcination of (NH,)[Al(ethylenediaminetetraacetate)] -
2H,0 with (0001) sapphire under a flow of nitrogen at
1500°C for 5 h.
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