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Preparation of Alumina by the Sol—Gel Process({ 1)
—Characteristics of Polymeric Alumina Sol—
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ABSTRACT

The polymeric alumina sol was preparad by partial hydrolysis of alummum sec—butoxide reacted with
acetylacetone and its characleristics was investigated. The effects of aleohel solvent, acetylacetone, and acid
concentrafion to the sol were investigaled. FT—IR and AP -MASNME were used to study hydrolvsis and
polymerization reaction of aluminum complex,

Synthesized scl showed ihe characteristics of polymeric alumina sol. To make a clear polymeric alumina sol,
the optimum contenis of acetylacetone, H.0 and alcohol solvent were 0.4—(.6 mole, 0.25—1.25 male, 3—5 molo
per one mole alkoxide respeclively, As a resull of the Al —MASNME analysis. iL was noted that hexa—,

penta—coordinated Al were main structure.
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Fig 1. Flow chari of the experimental precedure.
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Table 1, The Variation of Isopropyl Alcchol Content
(mole ratin).

Aluminum| isopropyl A-A 70 | B solution
sec-butox:de alcohol : condition
1 1 0.5 | 1 [0.005] gelation |
1 2 “ 1 N gelalion
1 3 * 1 7 |good(clear)
1 4 ” 1 " |goediclear;
1 5 ‘ 1 7 ygoodiclear’
1 [ " 1 ’ dilute
1 7 ’ 1 ? Inon-viscous
1 8 ” 1 * |non-viscous

Table 2, The Variation of Acetylacetone Content
(mole ratio},

A[umiTllum isopropyl l A4l mo | HO soh‘]t?on
sec-hutoxide alcohol { condition
1 4 01 ] 1 |0‘0015|precipitation
1 4 0.2 1 ” ’
1 4 0.3 1 4 "
1 4 0.4 1 “ clear sol
1 4 0.5 1 ’ clear sol
1 4 0.6 1 " clear sol
1 4 0.7 1 " |precipitation
1 4 0.8 1 ’ "
1 4 0.9 1 § i
i 4 1.0 1 ! #
1 4 2.0 1 i #
1 4 3.0 1 “ "
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Table 3. The Variation of H,0 Content{mole ratio) .

A}uminum isopropyl A-A| B | HO solL}tlmn
sec-butoxide alcohol condition
1 q 05 | 0.25 |0.0015| viscous sol
1 L ’ 0 4av " s
1 14 i 0.50 i "
1 4 i .60 i "
1 4 4 0.75 . -
1 4 . 0.90 ” i
1 4 i 1.00 ‘ “
1 4 i 1.25 v "
1 4 A O T gelation
1 4 IR B 4
1 4 i 2.00 i "
1 q i 3.00 " 7
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Table 4. Comparison of Caleulated and Measured
Waler Content.

Caleulated (wt%) |Measured (wi%)
Aleohol addition 0 007415
A« A reaction 0 0. 20604
Hydrolysis D 0.51053
Polymerizalion 3.2 3.0801

Table 5. Comparison of Calculated and Measured
Butanol Content.

Caleulated(vol %) [Measured (vol %)
Aleohol addition 0 0
A+ A reaclion 64 5.4
Hydrolysis 18.7 14.7
Polymerization 18.7 16.%
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Table 6. Effect of Acid Concentration on the Sol
Formation and Gel Volume.

sam | acid/ condition of slurry|gel volume after 4—
ple | alkoxide | after Z—day heat day heat Llreatment
No.| tmole) treatment at 85T at 95 (em®)

1 0. 00025 clear sol 49

2 0.0005 clear sol 49

3 0.0015 clear sol 49

q (.0025 clear sol 48

b 0.0035 clear sol 45

6 0.005 clear scl 49

7 0.0075 clear sol 49

8 0.01 clear sol 49
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Fig.2. FT—IR spectra of Al;(y precursor sol,
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