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Effect of surface-oxidation treatment on the chemical stability of AIN powder

by

Yasuhiro Shimizu, Seiji Takatsuki, Makoto Egashira

Chemical stability toward water has been investigated for nine kinds of AIN powders which were
prepared by two different processes. The powders prepared by reducing and nitriding alumina (A
powders) exhibited more excellent chemical stabilities than those prepared by directly nitriding alumi-
num (B powders). The reason for these phenomena could be attributed to higher surface-activities
of the B powders, because they included a large number of fine particles as well as fracture faces which
were formed during the grinding process. The chemical stability was improved by surface-oxidation
in nitrogen gas containing a trace amount of oxygen (below 5 ppm) at elevated temperatures, irrespec-
tive of the preparation method of AIN, though it was more effective for the A powders. The treatment
of A powders at higher temperatures resulted in formation of a less amount of AI(OH), after disper-
sion in distilled water, that is in enhancement of chemical stability toward water. However, the
treatment at higher temperatures also increased the oxygen content or a-Al,O; on the surface. In

view of high stability and low oxygen content, the treatment was most suitable at 1000°C for 6 hr.
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Fig. 1 SEM images of as-received AIN powders. See Table 1 for signs.
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Table 1 Characteristics of as-received AIN powders
Surface Average Lattice size
Sample Preparation area particle diameter Lioo Looz Color
m/g um A A ‘
A Reducing Al,O, 3.7 0.50 415 418 White
B Nitriding Al 4.2 0.44 291 298 Gray
C Nitriding Al 5.1 0.36 244 288 Grayish white
D Nitriding Al 1.1 1.7 359 398 Gray
E Nitriding Al 1.1 1.7- 361 380 Gray
F Nitriding Al 5.6 0.33 244 265 Grayish white
G Reducing AlL,O, 3.7 0.50 377 380 White
H Reducing Al,O, 2.5 0.73 377 380 White
I Reducing Al,O, 5.6 0.33. 377 380 White
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Fig. 2 ,Variation in pH of the distilled water dis-
persing AIN powders prepared by reduc-
ing AIZO3 See Table 1 for signs.
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Fig. 3 Variation in pH of the distilled water dis-
persing AIN powders prepared by nitrid-
ing Al See Table 1 for signs.
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Fig. 4 Decrease in the amount of AIN during
the soaking in distilled water with the
passage of time. See Table 1 for signs.
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Table 2 Variation in the amount of a-AlO;
produced during the heat treatments in
nitrogen

Treatment Amount of a-ALO:/wt%

condition

Temp./°C Sample A Sample B
800 - —
1000 - - 8.0
1200 26.5 106.0

1400 43.5 12.5
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Fig. 5 X-ray diffraction patterns of AIN (A
sample) after the heat treatments in

nitrogen at several temperatures.
(a) : 1000°C, (b) : 1200°C, (c) : 1400°C
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Fig. 6 X-ray diffraction patterns of AIN (B
sample) after the heat treatments in
nitrogen at several temperatures.

(a) : 800°C, (b) : 1000°C, (c) : 1400°C
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Fig. 7 Variation in pH of the distilled water dis-
persing the sample A powders preheated
in nitrogen at several temperatures.
------ . without surface-oxidation treat-
ment,

------ : 800°C, ——: 1000°C, —— : 1200°C,
—: 1400°C
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Fig. 8 Variation in pH of the distilled water dis-
persing the sample B powders preheated
at several temperatures.
~~~~~~ : without surface-oxidation treat-
ment,

------ : 800°C, ——: 1000°C, —— : 1200°C,
— :1400°C
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Fig. 9 X-ray diffraction patterns of the pre-
heated AIN (sample A) powders after
dispersion in distilled water at 30°C for 3
days.

(a) : preheated at 800°C,
(b) : preheated at 1000°C,
(c) : preheated at 1200°C
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Fig. 10 X-ray diffraction patterns of the pre-
heated AIN (sample B) powders after
dispersion in distilled water at 30°C for 3
days.

(a) : preheated at 800°C,
(b) : preheated at 1000°C,
(c) : preheated at 1400°C

Table 3 Variation in the amount of AI(OH);
after the storage of heat treated AIN
powders in distilled water at 30°C for 3

days
Treatment Amount of AI(OH),/wt%
Condition
Temp./°C Sample A  Sample B
without treatment 100.0 . 9.5
800 85.0 61.0
1000 3.5 40.0
1200 8.0 43.5
1400 0 : 34.5
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