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A Study on the Optimum Manufacturing Conditions
of Synthetic Aluminum Silicate

Gye Ju Rhee
College of Pharmacy Chung-Nam National University, Daejeon, Korea

Abstract—The optimum reaction conditions for the acid consuming capacity of aluminum silicate syn-
thesized from the reaction of sodium silicate solution and potassium aluminum sulfate solution were inves-
tigated by Box-Wilson experimental design, and the micromeritic properties were examined by the means
of BET N, adsorption, Hg penetrometer and methylen blue adsorption. The chemical composition of

the samples were analyzed by gravitic method. The results were found to be as follows: optimum reaction
temperature 54.7 °C, both concentrations of reactant soln 15.7%, reactants molar ratio (Al/Si) 0.5 and dry-

ing temperature 65.0°C.

The acid consuming capacity of the sample prepared by above optimum conditions was 68 m/ and the
chemical composition was Al;03-3.65i0,-3H,0. The relationship between acid consuming capacity and
micromeritic properties could not found in the range of experiments. Therefore, it is assumed that the acid
consuming mechanism of aluminum silicate depends on the neutralization of Al;O5 and buffer action of

Si0O, in sample.

Keywords [J Acid consuming capacity, Box-Wilson experimental design, micromeritic properties, BET

N3 adsorption, Hg penetrometer.
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Table I—Factors and levels of reaction.

Factor Symbol Unit Levell Level2
concentration of C % 10 20
reactants
reaction temperature t °C 30 60
drying temperature d °C 50 100
molar ratio of m AVSi  0.33 0.50
reactants
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Table II—Orthogonal array table of experimental factors.

Exp No

Factors 1 2 3 4 5 6 7 8
t(°C) 30 60 30 60 30 60 30 60
(%) 10 10 20 20 10 10 20 20
d(°C) 100 50 50 100 100 50 50 100
m(Al/Si) 0.33 0.33 0.33 0.33 0.50 0.50 0.50 0.50
Acid consuming capacity(ml/g) 46.4 42.5 52.0 30.0 11.9 45.6 17.3 48.1
yield(%) 72.8 95.4 89.1 84.1 72.2 83.2 815 93.4
Table II—Data obtained by three factors rational combination.
xp. No,
F}& 1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16
T -1 +1 -1 +#1 -1 +1 -1 +1 -2 +2 0 0 0 0 0 0
D -1 -1 +1 +1 -1 -1 +1 +1 0 0 -2 +2 0 0 0 0
M +1 -1 +1 -1 -1 +1 -1 +1 0 0 0 0 -2 +2 0 0
y 62.96 56.76 59.60 66.36 63.44 56.36 57.52 51.40 62.24 62.08 57.16 47.46 48.00 56.44 56.48 55.48
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Table V—Adsorption power@ of typical different three
samples.

Sample, No
Capacity

Acid consuming capacity 11.9 30.0 54.6
Adsorption Power 5.9 3.2 1.0

@adsorption power was measured by means of active car-
bon in KP.
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Table VI—Specific surface area and the other parameters of some synthetic aluminum silicates.

Acid consuming Correlation Specific surface
Sample No capacity Intercept Slope coefficient area (m2/g)
11.9 1.9283 0.2464 0.9999 175.38
30.0 1.0224 0.1434 0.9999 301.47
54.6 1.8946 0.4603 0.9994 94.18
Table VII—Parameters of pores obtained by mercury porosimetry.
Sample Acid consuming Bulk Apparent Pore volume Internal pore area Median diameter
No capacity density density (m3/g) (m2/g) (nm)
11.9 0.9547 1.4464 0.31560 35.575 33
2 30.0 0.8153 1.7303 0.6486 56.383 33
54.6 0.9999 1.6565 0.3964 29.475 31
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Table VIII—Analitical data and chemical composition of “synthesized aluminum silicates.
Sample Acid consuming AlO; SiO, H;0 Toss ondry Chemical
No capacity (%) (%) (%) (%) composition
11.9 20.6 50.6 28.8 13.8 Al;034.28i05-4H,0
30.0 21.6 55.8 22.6 10.5 Al,03-4.45i0,-3.2H,0
54.6 23.6 494 27.0 15.0 Al;03-3.68i05:2.9H,0
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