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Preparation of Aluminum Nitride Nanomaterials by Precursor Method

LI Zixuan', HAO Liucheng"?, ZHANG Jianfei', ZHOU Xiaonan', HUANG Xin', SHI Zhongqi', YANG Jianfeng', WANG Bo"
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Abstract: AI(CON,H,)¢Cl; was firstly synthesized as a precursor with urea and AICl;-6H,0 as a nitrogen source and an aluminum
source, respectively, and then the precursor was calcined at 1 000 ‘C to prepare spherical 4-AIN nanoparticles. The effects of
atmosphere pressure and sintering time on the morphology and the nucleation-growth mechanism of AIN were investigated. The
results show that spherical AIN particles with the sizes of 320460 nm are formed by equiaxed fine grains of smaller than 10 nm and
amorphous phase under N, pressure of 0.1-0.2 MPa. As the N, pressure increases to 0.5 MPa, the diameter of spherical AIN increases
to 650 nm, and rod-shaped AIN crystals appear in the aggregates. The size and number of rod crystals increase as the sintering time
increases. AIN nanoparticles are formed by the reaction of AICl; and NH; due to the decomposition of the precursor. The gas phase
saturation in the crucible increases as N, pressure increases, promoting the nucleation and growth of AIN, reducing the amorphous
phase content, and enhancing the crystallinity of AIN.
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Fig. 1 Experimental flow chart
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Table 1 Sample ID and corresponding N, pressure and
holding time
Sample o 5 Atmospherepressure Holding
Sintering temperature/C .

No. of No/MPa time/h
Al-5 1000 0.1 5
A2-5 1000 0.2 5
A5-5 1000 0.5 5
A5-3 1000 0.5 3
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Fig. 2 FTIR spectra of urea and precursor and structure of
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Fig. 4 XRD patterns of precursor and AIN samples
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Fig. 5 SEM photograph of precursor
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(d) Sample A2-5 at high magnification

(g) Sample A5-3 at low magnification
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Fig. 6 SEM images of samples
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(c) Sample A5-5. Inset: electron diffraction

(d) Sample A5-5. Inset: electron diffraction

(e) HRTEM image of sample A5-5
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Fig. 7 TEM photographs of AIN samples
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Fig. 8 Schematic diagram of the formation process of
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