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ABSTRACT

In the present study an atiempt was made 1o synthesize the Aly03.28i0s glass in which atome ratio is Al:Si=
1:1 by the sal-gel process. And at such a low temperature as 550°C clear amorphous gel derived glass with Si-0-Al
bonding was obtamed. Si{OC:Hs): and ANNOg)g-9H20 were used as the precursor and among the mutual
solvents ouly n—-butanol pave good results for the synthesis of the gel derived glass. Partial hydrolysis of TEOS with

ane-fold mol of H:0 prior to the reaction with alumintm nitrate gave the better results. Total oxide conlent to

the total reactants by weight was affective to the results.
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Starting solutions for the preparation of Al,O3-28iCs sol-gel glass.

Solution Ay Si{OC;Hg), 4.386g(0.02mole) + MeOH 3.845g(0.02 x 0 mole)

Ag " 1” + EtOH 5.528g( " h)

As " # + n-PrOH 7.212g( " 3

Ay " ” +  i-PrOH 7.212g( " )

Ag »” " -+ n-BuQH  §.894g( 1 )]
Solution B; Al(NOg) 5-9H0 7.503g(0.02mole) + MeOH 3.845g(0.02 % 6 moie)

B, a b " -- FtOH 5.528g( " )]

By o o 4+  n-PrOH 7.813g(0.02:6.5mole)

By # " 4+ i-PrOH 9.616g{0.02 x 8mole)

Bs 1 " + n-BuQH 10.377g(0.02 X Tmale)

Table 2. Preliminary test for the preparation of Al:O5- 2510, sol-gel glass.
n Uj;lel?jter Ohservation
Mix ing Gelation Drying Geg&i::ved
Time for gelation (hr) Appearance Afler 10 days
a0°C 80°C GO°C 80eC
Test tube Beaker 'Test tube Beaker Test tube Beaker|Test tubc Beaker
ABy good 16 12 3 3 clear c c c o porous
AlB, " 21 12 3 3 ” c c c c ”
AzBs o 23 21 3 3 H ne c nc c opaque
AuB. " 15 13 1.5 1.5 1 c c C c porous
AzBy o 21 21 2 2 " nc c nc c transpareni
¢: Completely dried
n¢: Not completely dried
(4 ) 24%s] A
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Table 3. Preparation of gels for the AlOg-2810; sol-gel glass, L

B o oo | B | S oy | Apprane e 10 o
(mole) | (g/g) | s0°C | 80°C | 80°C{90°C) | 30°C(80°C) | 70°C(90°C)
1-1 | (x6moh+(a;51.55¢) 100 | 5.06/100| 160 180 | ++++ | Abk -
12 | (<6mol)-(a:47.54g) 150 | 5.06/100] 140, 160 +-- +++ O
13 |(x6mol-{a:43.44g) 200 | 506/100) 110| 130 -+ +4+ ++
21 |x12mol)t(a:31.268)  10.0 | 5.06/100 80| 120 k44 | R+ ++
22 |oc12mel+ie27.258)  15.0 | 5.06/100 60 90 tF v +r
23 |(x12mol)+(a;23.15)  20.0 | 5.06/100 50 70 T M ¥ r

Ist stage: 10.000g of TEOS is dissolved in 6-fold and in 12-old mol of n-BuOH against TEOS,

then partially

hydrolized by 1-fold mol of HzO with 0.01 mol % of HCL
2nd stage: 17.33%g of A1(NO3)3-9H:0 is dissolved in {a) g of n-BuOH.
3rd stage: The solution of 2nd stage is mixed with the solution of 1st stage, then allowad to react.
4th stage: The hydrolysis is completed with additional HyO-.

44+ +: Mostly good + 4 4 :Fairly goed

% Some whitc precipitation

A20A A 13501983 (

+4: Good
» % : Much white precipitation
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Table 4. Preparation of gels for the Al:04-2Si0; sol-gel glass, [ .

Gelation time

{mole) {(e/g) 90°C | BORC | B0°C(E0°C) | 80°C(B0°C) | 70°C(90°C)
3-1 ¥ 6mol 10.0 | 5.06/47.63 | 100 120 -t A+ +
3-2 % 6mol 15.0 | 3.06/52.45 70 100 - T+ +
3-3 * 6mol 200 | 5.06/56.54 50 70 — - -
4-1 % 12 mol 10.0 | 5.06/68.74 920 100 o+ - -+ :; o +
4-2 12 mol 150 | 5.06/72.74 80 90 +t }: + ; ;:
4-3 %12 mol [ 200 | 5.06/76.85 60 50 " +< . J, i e

Ist stage: Same as the 1st stage in Table 3

2nd stage: 17.339 g of AI(INO)3-918,0 is dissolved in the solution of ihe [st stage, then allowed Lo reaci.
3rd stage: The hydrolysis is compleled with additional HoQ.

+++; ++: Same as in Table 3. ~+ @ poor
—: Bad,

®; ¥ X: Same as in Table 3.
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