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Optimal Synthesis Conditions of Synthetic Aluminum Silicate

Wha Woo Shin*, Min Jea Seo and Dong Hoon Chung
College of pharmacy, Wonkwang University, Tksan 570-749, Korea

Abstract — Synthetic aluminum silicate was prepared by reacting aluminum sulfate solution with Sodium silicate solution
in this study. The optimum synthesis conditions based on the yield of the product were established by applying Box-Wilson
experimental design. The results were found to be as follows; Reactant temperature : 50~72°C , Concentration of two reac-
tants : 10~17.6%, Mole ratio of two reactants, [Sod. silicate}/[Al sulfate] : 4.6~5.0, Temperature of washing water :
25~40°C, and Drying temperature of product : 50~65°C. The physical and chemical properties of synthetic aluminum sil-
icate as medicine were investigated by means of chemical analysis, adsorption test and acid consuming capacity mea-

surements.

Keywords [1 Synthetic conditions of synthetic aluminum silicate, Box-Wilson experimental design, acid consuming capacity.
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Table I-Each level of synthetic conditions

Division Level Svmbol
Factors 1 ymbo
Temp. of reactant soln. (°C) 60 100 t
Concn. of reactant soln. (%) 10 20 c
Mole ratio[Sod.silicate] / [Al.sulfate] 2 4 r
Temp. of washing water (°C) 5 15 w
Drying temp. (°C) 60 100 d

Table II - Experimental design by orthogonal array table

Factors t c r W d
Exp. No.

I 1 1 2 1 2

II 2 1 1 1 1

I 1 2 1 1 2

v 2 2 2 1 1

\Y% 1 1 2 2 1

VI 2 1 1 2 2

VI 1 2 1 2 1

Vil 2 2 2 2 2

t: Temp. of reactant soln. (°C) w: Temp. of washing water (°C)
c: Concn. of reactant soln. (%) d: Drying temp. (°C)
r: Mole ratio [Sod.silicate] / [Al.sulfate]
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Table III — Experimental results by various experimental design

Table IV — Units of step

Factors . . . w Yield(g) Factors t c r w d
Exp. No. Average Zero point 80 20 3 45 80
1 Class 20 10 1 20 20
I 2 1 1 2 1 2 23.7 Coefficient(b) -04 -0.25 6.33 0.1 -0.78
3 Classxb' -8 25 6.33 -2 -15.6
—= A Unit by t=1 -1 03 079—02 -025—-05 -1.95—-2
o 5 9 1 1 1 1 11.6 t: Temp. of reactant soln.(°C) w: Temp. of washing water(°C)
¢: Conen. of reactant soln.(%) d: Drying temp.(°C)
6 r: Mole ratio [Sod.silicate] / [Al.sulfate]
7
i1l 8 1 2 1 1 2 10.8 Table V - Progressing pathway of step A
9
— Average
0 Step t c r w d vield(g)
v 11 2 2 2z 1 1 244 0 80 20 3 45.0 80 186
- 12 I 79 197 32 445 78
13 I 78 194 34 44.0 76 204
\Y 14 1 1 2 2 1 25.3 it 77 19.1 3.6 43.5 74
15 v 76 18.8 3.8 43.0 72 235
- 16 v 75 185 4.0 425 70
VI 17 2 1 1 2 2 105 Vi 74 18.2 4.2 42.0 68 258
18 Vi 73 17.9 4.4 415 66
- 19 VII 72 17.6 4.6 41.0 64 29.2
VI 20 1 9 1 9 1 119 X 71 17.3 4.8 405 62
21 X 70 170 5.0 40.0 60 319
— XI 69 16.7 5.0 39.5 58
22 XI 68 164 50 390 56
Vil Zi z 2z z 2z 2z 220 X 67 161 50 385 54 318

t: T>mp. of reactant soln.(°C) w: Temp. of washing water(°C)
c: Conen. of reactant soln.(%) d: Drying temp.(°C)
r: Vole ratio [Sod.silicate] / [Al.sulfate]
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XIv 66 15.8 5.0 38.0 52
XV 65 15.5 5.0 375 50
XVI 64 15.2 5.0 37.0 50 319
Xvil 63 149 5.0 36.5 50
Xvit 62 146 5.0 36.0 50
XIX 61 14.3 5.0 35.5 50 33.2
XX 60 14.0 5.0 35.0 50
XXi 59 13.7 5.0 34.5 50
XXII 58 13.4 5.0 34.0 50 31.1
XXI111 57 13.1 5.0 33.5 50
XXIV 56 12.8 5.0 33.0 50
XXV 53 125 5.0 32.5 50 311
XXVI 54 12.2 5.0 32.0 50
XXVII 53 119 5.0 315 50
XXvil 52 116 5.0 31.0 50 30.4
XXX 51 113 5.0 30.5 50
XXX 50 11.0 5.0 30.0 50 29.7
XXXI 50 10.7 5.0 29.5 50
XXXII 50 10.4 5.0 29.0 50
XXXII 50 10.1 5.0 28.5 50 29.1
XXXIV 50 10 5.0 28.0 50
XXXV 50 10 5.0 275 50
XXXVl 50 10 5.0 27.0 50 28.5

t: Temp. of reactant soln. (°C) w: Temp. of washing water (°C)
c: Concen. of reactant soln.(%) d&: Drying temp. (°C)
r: Mole ratio [Sod.silicate] / [Al.sulfate]



8 A8}S - A

S datacl] ThEt 9 52} & Ro] 53, T, C, W D= A},

@) RS AFE H(+), T, C, W, D] AlG F(-el=Z2 A%
A4 Yellq RS F7HPIR 5% Fuigta, T C, W, D
5 27 A FEFA = Suidt

ol 12k A¥ AT daix HAL) Rk Halgilerns
©@29] AlFE ol g3l A2at HRARE Hatr] 21X Table
v e,

Table V] #ahet k& 1 stepS 2 3o YHOZHE 1 step
A A shsto] Ao) wheko & 36 step, 2] HEOE 6 step 213
BHe Alolel HAZ el ofFlel 23t A2at AEHHE ZAISHE o
< Table V 2 Table VIz} 2t}

@ B2 Adex] 7 2919 stepAt E3] WA 2% Foff 3l
ojAl 2°C o3t AEEXE I FAE BHE7t Ziey 23
8}7] WEol 2 step® 7HAE Fol é]_%u%}?i‘:}

thgtele] 7del) Slatd IdTmiEFrEe] AR 20.0%
o]&1R1u} Table VIIQ| dataZHE] 2 ‘iﬁ%ﬂ AEE AMSE 559

Table VI - Progressing pathway of step B

Average
Step t c r w vield é)
I 81 20.3 2.8 45.5 82
T 82 20.6 2.6 46.0 84
ar 83 209 24 46.5 86 134
v 84 212 2.2 47.0 88
\% 85 215 2.0 475 90
VI 86 21.8 1.8 48.0 92 10.0

t: Temp. of reactant soln.(°C) w: Temp. of washing water(°C)
¢: Concn. of reactant soln.(%) d: Drying temp.(°C)
r: Mole ratio [Sod.silicate] / [Al.sulfate]

Table VII - Chemical analysis data of 5 synthetic aluminum silicate

samples
Sample No. Al,O3% Si0,% Loss on Drying (%)
51 18.1 64.0 17.9
64 179 64.1 18.0
73 17.8 64.3 17.9
82 18.0 64.0 18.0
109 17.7 64.4 179

Table VIII - Antacid capacity of 5 synthetic aluminum silicate and
synthetic aluminum silicate(J.E) [m! of 0.1N-HCl consu-
med per gram of antacid]

Sample No. Antacid Capacity (mi)
51 754
64 74.8
73 74.6
82 75.1
109 741
Synthetic Aluminum Silicate(J. P) 75.0
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