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Formation of an Aluminum Hydroxide Fiber by
a Hydrolysis of Aluminum Nano Powder
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Formation of aluminum hydroxide by a hydrolytic reaction of nano aluminum powder synthesized

by a pulsed wire evaporation (PWE) method has been studied. The type and morphology of the hydroxides were
investigated with various initial temperatures and pHs. The nano fibrous boehmite (AIOOH) was formed
predominantly over 40°C of the hydrolytic temperature in acid solution, while the bayerite (AI(OH);) was
formed predominantly below 30°C in alkali solution with a faceted crystalline structure. As a result, the
boehmite showed a much larger specific surface area (SSA) than that of bayerite. The highest SSA of the

boehmite was about 409 m?%/g.

Key words nano aluminum, hydrolysis, aluminum hydroxide, boehmite, bayerite, nano fiber.
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Fig. 1. XRD patterns of the boehmite and bayerite phases

during a hydrolysis at pH 3, 6, and 12.
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Table 1. Formation enthalpy and Gibbs free energy of
boehmite and bayerite.'?

HZ 298 (kcal/mol)
- 471
- 613.7

G} 505 (keal/mol)
- 435
- 5479

A1203 " Hzo
A1203 * 3H20
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Fig. 3. Specific surface area of the hydrated powders from a
variation of the pH and temperature.
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Fig. 4. Temperature changes with respect to the reaction time
at pH6.
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Fig. 5. XRD patterns of the Al, boehmite, and bayerite phases
during a hydrolysis at 50°C and pH6 ; (a) 900 sec, (b)
1200 sec, (c) 1500 sec, (d) 3000 sec, (e) 7200 sec, and (f)
9500 sec.
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