DAEHAN HWAHAK HWOEJEE

(Journal of the Korean Chemical Soctety)
Vol. 34, No. 4, 1990

Printed in the Republic of Korea

A3 AF0lE gooll e A7

FMALY - w8 - Byt
olslf &t Zapofst slehzahad
(1990. 2. 22 A

A Study on the Synthsis of Aluminium Nitride

Oh Kyoon Park, Sang Wook Chei, and Hee Cheal Lee '
Department of Chemical Engineering, Inha University, Inchon 402-751, Korea
(Received February 22, 1990)

2 9 A3t FEUFES AIOOH)EFE 7Hg 32 2XelA AL y-alumina®t ¥ 93 &FvF 2
Bl1 24 GFuly EUe 2HEAR o] PAske dTFE sdck 53] W 2xd F5sa A &
FolEe FAAT 2 g 2AES AAsG e 2 A dite =osdct 35 dF vl dx
7h22 ‘?l o wwA e x4 3 HAx, o] ukgel g} uks A=tv|HE SEEH o2 dFEA

ABSTRACT. Synthesis of aluminium nitride has been studied by using the starting materials such
as -alumina which was prepared at the lowest temperature from AlO (OH), anhydrous aluminium chlo-
ride and metallic aluminium powders. For the synthesis of aluminium nitride, the reaction temperature
was carafully controlled and the reaction conditions were determined and discussed with the results. Reac-
tion of metallic alumiunim powder and nitrogen ges was taken place at relatively low temperature. The
reaction parameters were determined kinetically.
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1. Njgas, 2. H, gas, 3. Flow meter, 4. Silica gel, 5. Fur-
nace, 6. Activated copper, 7. Thermocouple, 8. P;0s, 9.
Alumina tube, 10. Gas inlet, 11. Gas outlet, 12. Ceramic
fiber insulator, 13. SiC heating element, 14. AIN boat,
15. Sample, 16. Silicon rubber, 17. Mo wire, 18. Cu
tube, 19. Cooling water inlet, 20. Cooling water outlet,
21. Temperature programmer.

Fig. 1. Schematic diagram of nitridation appratus.
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Fig. 2. Schematic diagram of reaction assembly. a:
Glass vessel, b: Mantle heater, c: Ribbon heater, d:
Reactor, e: Electric furnace, f: CA thermocouple
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Fig. 3. Calibration curve for the quantitative analysis of
AIN by X-ray diffraction.
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Fig. 4. X.R.D. patterns for calcined products of 7- Al,();
at each temperature indicated.
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Fig. 5. D.T.A. curve for AlICl3.
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Fig. 6. X.R.D. patterns for the nitridation reaction pro-
ducts formed at various temperatures.
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Fig. 7. Cumulative particle size distribution of metallic
aluminum powders.

28] ko] m Sz 9ch

=25 Y70y 9o kSl sl

AEHY. FF 7S AH AEAA
4 AINE A= AYeA FUERIE 2249l
4 4FvF 44 = 4 1~40um A=
24 =RE7}F $ Qe HEYHS % 15
emdedl 2 AIE Fig 79 JeRi

HEZ 24 (TGA). 90% N:10% H, £%7) o
A @Fu)F 2Ee] dFe FMAEAANE Fig 8l
SERNEY

o) olHl o 410THE FA 277} Lol
Atstel of SCAAE ke $A F7HE wel
o} Aol $4(6600) FelAg A
Sz A bl 2A 2He AE welFn
el olAE BFAFS Ashirge] LEA
@} ue delbz ) deos 4w

=24 YF0|En AL2FE ST WHES X-
M HEEYM. dFulE AIEE 0% N-10% H,
971614 550, 600CQ] BlA A4 10417
2 AREAI AAE Fig. 9o el o]
A2 & e AL 60T e AE UFo]
w2 Aol Felol HAH, Fig. 83 v w3l &
o 550CH A A3t dFuFe] AAdke] H7] o



374 FHIt - EAEIE - TR

Weight gain (mg)

1 i 1 i
200 400 600 800
o
Temperature { C)

Fig. 8. T.G.A. curve of nitridation for aluminum pow-
ders.
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Fig. 9. X.R.D. patterns for the samples which were ni-
trided at 550, 600°C in the 90% Ny-10% Hj gas at-
mosphere for 10 hrs.
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Fig. 10. X.R.D. paterns for the sampels which were
nitrided at 650 °C and 950 °C in the 90% Ny-10% H, gas
atmosphere for various holding times.
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Fig. 11. X.R.D. patterns for the samples which were
nitrided at 1050°C in the 90% Ng-10% H, gas at-
mosphere for various holding times.
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Table 1. Quantitative analysis of synthesized AiN by X-ry diffraction method. (wt.%)
Nitriding Nitriding time (min.)
temp. (°C) 10 30 60 120 180 240
650 — 19 3.7 4.9 5.0 5.2
750 2.8 5.0 6.3 8.8 9.8 11.0
850 6.8 11.1 14.0 254 30.8 34.0
900 13.1 31.5 52.8 74.0 82.3 85.6
950 17.3 51.4 77.5 95.0 96.9 975
1000 32.0 95.0 96.3 97.5 - —
1050 37.0 97.5 100.0 — - -
1150 - 100.0 - — — —
Table 2. Quantitative analysis of synthesized AIN by weight gain method. (wt. %)
Nitriding Nitriding time (min.) ’
temp. (°C) 10 30 60 120 180 240
650 2.0 3.2 5.6 7.4 9.0 9.6
750 34 6.1 8.7 11.0 13.0 15.1
850 6.6 10.2 16.5 22.3 26.9 29.5
900 11.5 24.0 40.1 75.0 775 79.7
950 13.0 38.0 72.3 87.1 89.9 89.6
1000 30.1 88.2 91.3 93.1 - —
1050 33.1 94.1 94.7 95.5 — —
1150 - 949 95.7 96.2 - -
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Fig. 12. Kinetic plot for initial part of the nitridation
reaction at temperatures indicated.
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Photo. 1. SEM photographs of AIN powders. (A) 650°C
for 240 min. (B) 750 °C for 240 min. (C) 850°C for 120
min. ([2) 950 °C for 120 min. (E) 1,050°C for 120 min. (I)
1,150°C for 120 min.
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