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ABSTRACT

In order lo synthesize fine AIN powder by the direct nitridation of Aluminum metal powder added LiF
and Bal; as additives was heated at 1500C for 3 hrs. in nitrogen gas with flow rate of 20 m//sec. Addilives
are promoled the nitridation by prevented the aggromerate of powders when 3% LiF and 2% BaF. were
added to Al metal powder. Rale of nitridation was about 100% and average size of AIN powders were very

fine such as 0.3 ym, Specific surface area of synthesized AIN powder was 3.95 m*/g and also O; and Ny contents
were 2.595% and 33.25%, respectively,
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1. Nitrogen cylinder 2. Flowmeter

3. Solution (KOH, H:S0, and basic pyrogallal)
4. Silica gel 5. Alumina tube
6. Furnace 7. Alumina hoat
8. Raw material 9. Thermacuple
10, Bubble flowmeler

Fig. 1. Experimental apparatus.
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Table 1. Batch Compositions. (wt. %)
Compaosition .
Sample No. Al LiF BaF,
Al 100 -
L1 99 1 -
L2 97 3 -
L3 95 ) -
Bl : 99 - 1
B2 97 3
R3 95 - 5
LB1 95 3
LB2 95 2
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Fig. 2. DT-TG curve of sample No. LB2Z in N gas.
{heating rale: 5¥/min.)
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Fig. 3. SEM photographs of powder synthesized with temperature for the sample No. LBZ. (a) 1000%, (b} 13007, (c)
1500 and (d) 1000°C (Sample No. Al)
— 70 um bar: (a), (b) and (d)
— 1lypm bar: (c}
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Fig. 4. TEM image of powder synthesized at 1500%
for 3 hrs. {(Sample No. LB2)
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Fig. 5. X-ray diffractions patterns of the powder syn-
thesized with addition of LiF and BaF. (1500C,
3 hrs)
{a) Sample No. Al, (h) Sample No, L3, (c) Sam-
ple No. B3, {d) Sample No. LB1 and (e} Sample
No. NB2
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Fig_ 6. Cotrection curve for the quantitative analysis
of Al and AIN by X-ray diffraction method.
Iy : Intemsity of main peak of Al content.
Lo Intensity of mamn peak of AIN content.
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Table 2. Rate of Canversion to AI/AIN of the Powder
Synthesized with the Various Additives at
1506C for 3 hrs.

Sample Na. T/ Tam Rate of Conversion
to AIN (%)
Al 0.17 89.6
Bl 0.16 90.2
B2 0.15 90.8
B3 0.10 93.9
L1 0.00 100.0
L2 0.00 100.0
L3 0.00 100.0
LB1 0.00 100.0
LB2 0.00 100.0
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Fig. 7. SEM pholographs of the powder synthesized at 15007 for 3 hrs. (flow rate: 20 mi/sec.)
(2) Sample No. Al, (b) Sample No. L1 and (¢} Sample No. L3
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Fig. 8. Effect of flow rate on particle size disttribution
of the AIN powder synthesized at 15007 for
3 hrs.
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Fig. 9. Specific surface area of the powder synthesized
with the various reaction time at 1500%C.
(Sample No.: LB2)

Table3. Elemental Analysiz of the AIN Powder Syn-
thesized at 1500 for 3 hrs. (Sample No.: LB2)

Element Content Unit
Ba 0.3050
Li 0.0270
Fe 0.0440
Cu 0.0240 ppm
Zr 0.0172
Cr 0.0094,
51 0.0035
Mg 0.0013
O 2.54950
N 33.2500 wt.%
Al 63.6517
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