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Abstract — Using Al metal and isopropyl alcohol, aluminum isopropoxide was synthesized under various catalysts such as
mercuric chloride, iodine, mercuric iodide and ferric chloride. The solution reaction time of Al metal was increased according
to catalysts, as an order gkHgl,<HgClL<FeCL within 3 to 48 hours range. Synthetic yield was obtained about 90% under
our experimental condition. The purity of the synthesized aluminum isopropoxide was about 97% diitee ¥aeuum dis-
tillation separation. As a result of aluminum isopropoxide synthesis, various properties of the synthesized aluminum isopro-
poxide such as crystal structure, crystallinity, yield and purity, showed the same level of with the commercial aluminum
isopropoxide(Fluka). Using synthesized aluminum isopropoxide as a starting material, agh#t@{&H)] sol was prepared
by hydrolysis/polycondensation, aging and peptization. The surface property of alumina sol particles, such as decrease of iso-
electric point(IEP), was affected by aging.
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Table 1. Synthetic condition of aluminum isopropoxideby addition of
various catalysts

Type of catalyst Al(mol) GH,OH(mol) Catalyst(mol)

HgCl, 1 4 10°

I, 1 4 10

Hal, 1 4 10

FeCl, 1 4 10°
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Fig. 4. Flowchart of yAIO(OH) sol synthesis.

Table 2. Synthetic condition ofy-AIO(OH) sol

. . AlP H,O HCI/AI Aging time

Starting material (mol) (mol) (mol) tn)
Fluka AIP 1 100 0.07 0
1 100 0.07 24

1 100 0.07 72

AIP by seonam 1 100 0.07 0
(HgClL) 1 100 0.07 24

1 100 0.07 72

AIP by seonam 1 100 0.07 0
() 1 100 0.07 24

1 100 0.07 72

AIP by seonam 1 100 0.07 0
(Hal,) 1 100 0.07 24

1 100 0.07 72

AIP by seonam 1 100 0.07 0
(FeCl) 1 100 0.07 24

1 100 0.07 72
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Table 3. Result of aluminum isopropoxide synthesiby the addition of
various catalysts

Catalyst Solution reaction time(hr/min) Yield(%)
HgCl, 3/40 91.1
[ 3 88.8
Hgl, 3/20 89.1
FeCl, 48 915

Table 4. Purity of aluminum isopropoxide synthesized by various catalysts

Catalyst Purity(known) Purity(measuring)
Fluka >97% 97.6%
HgCl, - 95.5%
I, - 96.4%
Hgl, - 97.4%
FeCl - 97.1%
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Table 5. Surface properties ol-AlO(OH) sol according to the aging time
pH at 25°C after

Samples Aging time(hr) peptization IEP
y-AlO(OH) sol by 0 4.06 9.55
fluka AIP 24 3.62 9.21
72 3.46 9.00

y-AlO(OH) sol by 0 3.98 9.55
seonam(HgG) AIP 24 3.68 9.38
72 3.64 9.31

y-AlO(OH) sol by 0 3.95 9.65
seonamg) AP 24 3.64 9.50
72 3.43 9.45

y-AlO(OH) sol by 0 411 9.95
seonam(Hg) AIP 24 3.74 9.48
72 3.60 9.11

y-AlO(OH) sol by 0 4.06 9.32
seonam(FeG) AIP 24 3.80 9.20
72 3.59 9.11
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