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Effect of Humidity on Polymorphic Transformation
of Hydrous Aluminum Oxide

Gye-Ju Rhee and Byeong-Tae Yoo

(Received January 28, 1983)

The effect of humidity on crystallization and polymorphic transformaticn.
of hydrous aluminum oxide under various humidity at 37° was examined by
means of X-ray diffraction, scanning electron micrograph, IR spectra and
DTA.

The humidity was an important factor influencing crystallization of hvdrous
aluminum oxide. The growth of crystal was strongly accelerated by humiditr.
The aging process is assumed that it is composed of two seperate steps, zn

increase of the diffraction around 36~42°, and an appearance and its develop
ment of the peak at 18~20° of 26 value. The former is considered to be nucl-
eation and the latrer correspond to the zrowth period on crystallization.

The crystalline form of aging products was various depending on the degree

of humidity, directly it leads to the eventual formation of bayerite in more
than 729, bohmite in 50% and resembled to Nordstandite in 0% relative
humidity, respectively but once formed, it vas mostly stable in each surroundings
and does not transform to the other more stable form in solid state even after
aging for five years.

The mechanism responsible for aging is further polymerization process oi
six-membered rings by deprotonation-dehydration reaction in which positively
charged polynuclear hydroxy aluminum complexes formed in the presence ci '
moisture are joined at their edges by double hvdroxide bridges.
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- Figure 1—Scanning electron micrographs after aging for 5 vears. Key: (1), % R.H.;
:2), 729% R.H.; (3), 50% R.H.; (4), ¢% R.H.
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Figure 2—Change in X-ray diffraction Figure 3—X-ray diff_ractiony of hydrous élu-
pattern of hydrous aluminum :
oxide during aging in higher
humidity.

minum oxide aged in higher hiin-
idity for o -years.
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Figure 4—Change in O-H stretching frequ- Figure 5—Change in O-H bending freque-
ency region of IR spectrum of ncy region of IR spectrum of
hydrous aluminum oxide during
aging in higher humidity at 27°.

hydrous aluminum oxide after
aging in various humidity for 5
vears. Key: 4, 96%, 372%, 2,

509 and 1,0%.
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Figure 6—Differential thermal zaalysis curve of hydrous aluminum oxide aged in
vgriz;us humidity for > vears at 37°. Key: (1),96%; (2),72%; (3),30%; ()
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