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Abstract Aluminum nitride, which has outstanding properties such as high thermal conductivity and electrical resistivity,
has been received a great attention as a substrate and packaging material of semiconductor devices. Since auminum nitride
has a high sintering temperature of 2173 K and its properties depends on the impurity level, it is necessary to synthesize
high-purity and nano-sized aluminum nitride powders for the applications. In this research, we synthesized high purity
aluminum nitride nanopowders from auminum using RF induction therma plasma system. Sheath gas (NH;) flow was
controlled to establish the synthesis condition of high purity auminum nitride nanopowders. The obtained auminum nitride
nanopowders were evaluated by XRD, SEM, TEM, BET, FTIR and N-O anaysis.
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Fig. 1. Schematic diagram of RF induction therma plasma
instrument.
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Table 1
Experimental conditions of AIN synthesis using RF induction
thermal plasma

Precursor Al (Aluminum)
Plasma power 18 kW
Centrd gas (Ar) 20dpm

Sheath gas (Ar : NH,) 10 dpm:: 60, 80, 100 dpm

Reactor pressure 9ps
Feeding rate 0.171g/min
Feeder pressure (Ar) Ops
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Fig. 2. Chemica equilibrium compositions calculated in Al : NH,
(1: 1) system as a function of temperature (at 1 atm).
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Fig. 3. XRD patterns of synthesized AIN nanopowders with
the sheath gas (NH,) flow rate of (8) 60<pm, (b) 80dpm, ()
100 dpm.



»

Kyung-In Kim, Sung-Churl Choi, Kyu-Sung Han, Kwang-Taek Hwang and Jin-Ho Kim

A= dERE 245 2 3elr € F dRel dEYol k=] {7 100
] of B AyelMes ZER dpmez TTMHS Afols gFrEdd dEshs 3
AE Bde 2ete] 28K AoE glo] hexagondd®d +x2E zh= AsEFvlw
gEUol {7 Fk wE AsfGFvulw el o IEsfdvie] AL old Ade dEYot
XRD ¥4 AxE Fig. 3o YepIITh XRD 8443 7k fo] S71ERE Fetzvt 99olA dlElEe o
Fig. 3(@°] ¢=uYol 7k= 3 60dpmeE AFs FuUo} 7kxe] o] Frtele] 7IshE EFuly A9t
o= 33.0°, 35.9°, 37.8°, 49.6°, 59.2°Y4] hexagonal = FE3| WFSE S WHE WRSHo| E& AL FEE
AR F%E e Z3AFulEe (100), (002), (101), FAW7] wEow e}

(102), (110)H2] FHEA=} 38.3°, 44.5%)|4 LFuF e AsldFulE oAk 39 =4S B
o] (111), (200)H<] Fdoilo] A FFHUTE 28 flste] SEMI EDS #4412 F3ITh. Fig. 4= 60,
U Fig. 3(b) o=Uol 712 #3S S7MA 80 80, 100spme] ¢hRuol 7kAE ARgsle] ozl Azt
dpmeZ AAYe wole AsjdFrEe sidele ¥ EFrE EEY SEM AR 9 2A4EA Aol &
9] FEAYEE U189 65.9° 71.2%04 (103), @ EFE AMeE dFulE B JxE 3~8um IE
(2] sldsdo] F7i2 fFwo] AsldFrlge IHER F

AR 9 FEol ST Ag EIEltE 28 Fg. EFvHlE YAk Foum NE 7HEE Zle®m o dE

(2)

~r iy i
m(.i g4
71

Fig. 4. Low magnification SEM images of the obtained powders with the sheath gas (NH,) flow rate of (8) 60 dpm, (b) 80 dpm,
(c) 100 dpm. High magnification SEM images of AIN nanoparticles with the sheath gas (NH,) flow rate of (d) 60 dpm, (€) 80 Ipm,
(f) 100 dpm.

Fig. 5. FE-SEM images and EDS eementa analysis results of unreacted Al particles under the sheath gas (NH,) flow rate of
(8 60dpm (b) 80 dpm.
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Fig. 6. TEM images and EDS dementa andysis of the obtained powders with the different sheath gas (NH;) flow rate: (a) Al

nanoparticles (60 dpm) and (b) AIN nanoparticles (60 dpm), (c) AIN polygon-shaped nanoparticles (80 dpm) and (d) AIN needle-

shaped nanoparticles (80dpm), (e) AIN polygon-shaped nanoparticles (100dpm) and (f) AIN needle-shaped nanoparticles
(100 dpm).
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