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The Effects of NH,CIl and Particle Size of Al Powder in AIN Whiskers
Synthesis by Direct Nitridation

F.Meraji'*, M. Mashhadi? M. Tamizifar® and A. Nemati*

1. Department of Materials and Metallurgical Engineering, Science and Research Branch, Iamic Azad University,
Tehran, Iran
2. Faculty of Materias and Manufacturing processes, Malek-e-Ashtar University of Technology, Tehran, Iran
3. Materias and Metallurgical Engineering Department, Iran University of Science and Technology, Tehran, Iran
4. Department of Materials Science and Engineeering, Sharif University of Technology, Tehran, Iran

Abstract: In this study, AIN whiskers were prepared in a tube furnace at 1000°C for 1h with 500 tnin Nitrogen gas flow.

Al powders with particle size of 3 um and 45 ym and NH,Cl were used as raw materials. SEM, TEM and XRD analysis were used
to characterize AIN whiskers. The results showed that the diameters of AIN whiskers would range from 140 nm to 340 nm if
different amounts of NH,Cl and 3 um Al powder were used. I n the case of using NH,Cl more than 40wt%, pure AIN without any
unreacted Al was formed as the final product. Using NH,Cl and Al with particle size of 45 um led to AIN whiskerswith 630 nm to
870 nm in diameter. By adding 50%wt NH,CI, pure AIN was formed. The diameter of the whiskers was increased by increasing
NH4CI content in starting materials (about 200 nm). Also, an increase in the diameter of AIN whisker resulted from coarse Al
powder. By adding NH,4CI to Al, thermodynamically spontaneous cholororination - nitridation reactions were increased in vapor
phase and whiskers and pure AIN powder were produced.

Keywords: AIN whiskers, Direct nitridation, NH,Cl, Aluminum particel size
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