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Effects of Firing Ammonium Aluminum Carbonate Hydroxide (AACH)
under Various Atmosphere Conditions on Particle Size of @-Alumina

Tetsuya TORIKAI, Kenta NAKAGAWA and Kenji MORINAGA

The thermal decomposition and phase transformations of ammonium alumium carbonate hydroxide
(AACH) to a-alumina have been studied. Amorphous-, 7-, and f-alumina were identified as intermedi-
ate products. A time-temperature-transformation (TTT) diagram for the processes of thermal decomposi-
tion and phase transformations in air conditions was determined.  The thermal decomposition or trans-
formation of AACH to a-alumina invariably passes through #-alumina under any heating conditions.  The
critical particle size f-alumina in phase transformation from 6- to @-alumina was determined by transmis-
sion electron microscopy (TEM).  Results indicate that the critical particle size of #-alumina in phase
transformation from 8- to @-alumina is about 30nm.

To obtain fine a-alumina powder with particle size of several tens of nanometers, we investigated the
effect of AACH powder under various atmosphere conditions (e. g., vacuum, hydrogen, sulfurous acid and
ammonia gas) on the critical particle size of #-alumina, in phase transformation from 6- to a-alumina.
The critical size, 30nm, was independent of the thermal decomposition atmosphere.  However, the particle
size of @-alumina was dependent on the thermal decomposition atmosphere (60nm in vacuum and hydrogen

atmosphere).
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Fig. 2 Flowchart for fabrication of alumina powder.
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Table 1 Products in the isothermal transformations of
ammonium  aluminum carbonate hydroxide
(AACH) to a-alumina.
Heat treatment
Temperature Holding Products
(K) time (h)
453 6.0 AACH
12.0 Amor.-Al,0s
723 6.0 Amor.-Al,0;
24.0 T—A1303
973 3.0 7-Al,03
24.0 T—A1203> 0~A1203
1073 1.0 7-Al03
6.0 6-Al1,03
1223 1.0 6-Al,03
24.0 6—A1203>Q—A1203
1323 3.0 6—A1203> a—A1203
6.0 a—A1203
o a-Al,04
8 9-Al,04
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Fig. 4 The TTT diagram of thermal decomposition process

from AACH.
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Fig. 5 TEM photographs of products after heating at
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a-alumina for 3h, (¢) @-alumina, for 6h.
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