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Abstract This study for preparation of aluminum nitride (AIN) with high purity was carried out by self-prop-
agating high-temperature synthesis method in two different systems, AI-N, and AI-N,-AIN, with the change of
nitrogen gas pressure and dilution factor. On the occasion of Al-N, system, unreacted aluminum was detected in
the product in spite of high nitrogen pressure, 10 MPa. This may be caused by obstructing nitrogen gas flow to
inner part of molten and agglomerate of aluminum, formed in pre-heating zone. In Al-N,-AIN system, AIN with a
purity of 95% or over can be prepared in the condition of f;, = 0.5, PN2 = 1 MPa, and the purity can be elevated
to 98% over in the condition of f,; =0.7 and PN2 =10 MPa.
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Fig. 1. A schematic diagram of SHS reactor and experi-
mental setup vsed in this study.
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Fig. 2. Thermodynamic analysis in A‘l-N2 system by using
‘Thermo Program’.
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Fig. 3. Temperature-time profile in Al-N, system at nitro-
gen gas pressure of 1 and 10 MPa.
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Fig. 4. XRD patterns of SHS reaction products in AL-N,
system [(A) 10 MPa, (B) 1 MPa].
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Fig. 5. SEM photographs of SHS reaction products in Al-
N, system [(A) 1 MPa, (B) 10 MPal.
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Fig. 6. Thermodynamic analysis in Al-N,-AIN system by
using ‘Thermo Program’.
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Journal of Korean Powder Metallurgy Institute

o)) - I -

A5 - PkF - 32

ASTEITTITRIVI) P N

Fig. 8. SEM photograph and EDX mapping of SHS reac-
tion product at P,=1 MPa and f,,=04

@ VAN LAl PN)=I0VP:
- v A A A hn
= v {MPa
= vy, PN
§ | M N I IR 24 4
g @ﬂ P10V
1‘:3 A A i W
& PO-IMPa
%’ M A A A h
§ © PON)=10MPa)
= }l ) J\ A A Ak
PN)=IMPa

3B 40 45 H 5 60 66 WO B

20/ ° (Cu-Ka))

Fig. 9. XRD patterns of SHS reaction products in Al-N,-
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