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ABSTRACT

Aluminum miride was hydrolyzed m contact with water, evolving the reaction heat ol 172 cal/g within 12
hours to form alumina teihydrates. At 40T >, amorphous alununa hydrate was easily produced by the sponta-
neous breaks of AIN particle at the beginning of the hydrolysis process, while bayerite was [ormed by the
dissolution-recrystallization processes of amorphous alumina hydrate at Lhe temperature between 40T and
60T, and pseudo-boehmite was generated on the surface of AIN particle by the condensation process of the
corresponding phase at 60C <. The longer the hydrolysis time or the higher the value of pH in solution,
the more the bayerite phase was produced. However, pseudo-boehmite was easily generated under the followmg
favorable eonditions; when the hydrolysis reaction occured rapidly at the beginning and when the absorption
of OH™ radica! on the surface of AIN particle was disturbed by ethyl alcohol in a solution. However, aluminum
nitride was hardly hydrolyzed in a selution of pH2.0.
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Table 1. Characteristics of Starting AIN Powder
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Fig. 1. Heat evolution curves measured by microcon-
duclion calorimeter at 25T (distilled water/
AIN=0.5 mi/g).
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Fig_ 2. X-ray diffraction patterns of aluminum miride
powders hydrolyzed for various times, al 251
(distilled water/AIN=0.5 mi/pg).
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Fig, 3. Yariation m pH of slurry contaming aluminum
mitride powder hydrolyzed by varicus distlled
water conteni with hydrolysis time, at 307T.
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Fig. 4. X-ray diffraction patterns of aluminum nitride

powdets hydrolyzed with various distilled water
content for 24 hrs, at 30TC.
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Fig, 5. Variation in pH of slurry containing aluminum
nitride powder with hydrolysis time, at various
constamt initial pH values {Hydroiysis tempera-
ture 307, distilled water/AIN=300 m//g}.
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Fig. 6. X-ray diffraction patterns of aluminum nitride
powders hydrolvzed under various constant ini-
tial pH values for 24 hrs, at 30C (distilled wa-
ter/AIN=300 mi/g).
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Fig. 7. X-ray diffraction patterns of aluminum nitride
powders hydrolzyed with ethyl alcohol content
for 24 hrs, at 30T ((dshlleld water+ethyl alco-
hol)/AIN = 300 mi/g).
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Fig. 8. Variation o pH of slurry contamnmg aluminum
nitnde powder with hydrelysis time. at vanous
temperaiuras (distilled water/AIN =300 mi/g).
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Fig. 9. X-ray diffraction patterns of aluminum nitride powders hydrolyzed with various hydrolysis times and hyd-
rolysis lemperatures (distilled water/AIN=2300 m//g).
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Fig. 10. Change in morphologies of aluminum nitride and alumina hydrate with various hydrolysis time and hydro-
lysis temperalures (distilled water/AIN=2300 mi/g).
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Fig. 11. Specilic surface area of aluminum mitride pow-
ders hydrolyzed with hydrolysis time, at va-
rious lemperatures (distilled water/AIN=2300
mi/g).
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