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Optimal Sythesis Conditions of Magnesium Trisilicate

Wha Woo Shin* and In Hyun Park
College of Pharmacy, Won Kwang University, Tksan 570-749, Korea

Abstract — Magnesium trisilicate was prepared by reacting Magnesium sulfate solution with Sodium sil-
icate solution in this study. The optimum synthesis conditions base on the yield of the product were estab-
lished by applying Box-Wilson experimental design. It was found that the optimum synthesis conditions of
Magnesium trisilicate were as follows; Reacting temperature : 57~90°C, Concentration of reactant
solution : 19.1~29.0%, Molar concentration ratio of two reactants : [Sod.silicate}/[Mg.sulfate] : 1.47~1.80, Tem-
perature of washing water : 45~48°C, Drying temperature : 65~82°C. The antacidic capacity of the five
Magnesium trisilicate samples which shows the maximum antacidic efficacy was tested by pharmacopeia
acid consuming capacity test. The five Magnesium trisilicate samples were identified by chemical analysis.

Keywords [ ] Synthesis of Magnesium trisilicate, Box-Wilson experimental design, acid consuming
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Table I - Each level of synthetic conditions

Division Level Svmbol

Factors 1 VIO
Temp.of reactant soln.(°’C) 25 95 t
Concn.of recant soln.(%) 10 30 c
Mole ratio [Sod.silicate}/[Mg.sulfate] 1 2 r
Temp. of washing water(’C) 25 65 W
Drying temp.(°C) 60 100 d

Table II — Experimental design by orthogonal array table
Factors

Exp. No.
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t : Temp. of reaction soln.C’C),

¢ :Concn. of reactant soln.(%),

r :Mole ratio ([Sod.silicate}[Mg.sulfate]),
w : Temp. of washing water(°C),

d : Drying temp.(°C)
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Table III - Experimental results by various experimental

designs
Exp. No Factors Yield(g)
¢ r w d Each Average
1 12.1
1 2 1 1 2 1 2 129 12.6
3 12.8
4 15.8
I 5 2 1 1 1 1 15.1 155
6 15.5
7 13.8
I 8 1 2 1 1 2 13.6 13.7
9 13.8
10 18.9
v 11 2 2 2 1 1 19.5 19.0
12 18.7
13 15.0
A% 4 1 1 2 2 1 14.7 14.6
15 141
16 13.5
vi 17 2 1 1 2 2 13.0 133
18 13.3
19 16.1
vi 20 1 2 1 2 1 16.1 16.0
21 15.8
22 177
vim 23 2 2 2 2 2 16.9 172
24 17.0

t :Temp. of reaction soln.(°C)

¢ : Concn. of reactant soln.(%)

r :Mole ratio ([Sod.silicate]/[Mg.sulfate])
w : Temp. of washing water(°C)

d : Drying temp.(°C)

2) 7} et AR A= F 5 Y %
HEZ 30 Adsict o] el et ':H.%-:
I o) & glrk

a% o

t-60 ~_c—20 , r-15 .  ©-45
T= 35 ,C= 10 R= 0.5 W= 20
d-80
D=0 @

@2l g3 T, Co8 7 T8 @ Bol 47

Vol. 44, No. 6, 2000

Table IV —Unit of step

Factors
Parameter
c r w d
Zero point 60 20 15 45 80
Class 35 10 0.5 20 20
Coefficient(b") 1.01 1.24 061 004 -104
Class X b' 35635 124 031 08 -20.8
Unit by t=1 1 035 0.009 0.02 -0.59

—-03 - 001 —01 —-05

t :Temp. of reactant soln.(’C)

¢ : Concn. of reactant soln.(%)

r :Mole ratio ([Sod.silicate}/[Mg.sulfate])
w : Temp. of washing water(°C)

d : Drying temp.(°C)
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Table V -Second experimental results @

Sod.silicate soln. Yield
Factors t c — Mg.sulfate r w d
0, 0
Exp No. 0 (%) Sggl':fl(ﬁe N?gH soln.(m/) €O O Each  Average
25 ) 20.67
0 26 60 20.0 213.2 55 123.3 1.50 45.0 80.0 22.35 215
27 21.56
I 61 20.3 1.51 45.1 79.5
18 62 20.6 152 452 79.0
28 21.41
m 29 63 20.9 208.1 5.61 118 1.53 45.3 78.5 21.98 218
30 22.09
v 64 212 1.54 454 78.0
\% 65 215 1.55 455 775
31 22.30
VI 32 66 21.8 203.2 5.72 113 1.56 45.6 770 2159 22.0
33 22.16
Vi 67 22.1 1.57 45.7 76.5
VIIL 68 224 1.58 45.8 76.0
34 23.10
X 35 69 22.7 199.1 5.83 108.6 1.59 45.9 755 22.15 22.5
36 22.25
X 70 23.0 1.60 46.0 75.0
XI 71 233 1.61 46.1 745
37 22.90
X1t 38 72 23.6 195.1 5.94 104.5 1.62 46.2 74.0 22.64 22.6
39 22.38
XMI 73 239 1.63 46.3 73.5
XIv 74 24.2 1.64 464 73.0
40 23.13
XV 41 75 24.5 1914 6.04 100.6 1.65 46.5 725 24.30 23.7
42 23.80
XVI 76 24.8 1.66 46.6 72.0
XVil 717 25.1 1.67 46.7 715
43 23.20
XVII 4 78 254 188.0 6.17 97 1.68 46.8 71.0 24.10 23.7
45 23.90
XIX 79 25.7 1.69 46.9 70.5
XX 80 26.0 1.70 470 70.0
46 23.42
XXI 47 81 263 184.8 6.28 93.7 1.71 47.1 69.5 2291 229
48 22.43
XX1I 82 26.6 1.72 47.2 69.0
XX 83 26.9 1.73 473 68.5
49 22.15
XXIv 50 84 272 181.8 6.39 90.6 1.74 474 68.0 22.85 22.6
51 22.90
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Table V - Continued

Sod.silicate soln. Yield
Factors t c — Mg.sulfate w d
Exp No. ¢C) (%) Sggi:l(lncflge N?gH soln. (/) 0 0 Each  Average
XXV 85 275 1.75 475 67.5
XXVI 86 27.8 1.76 47.6 67.0
52 22.17
XXVIL 53 87 28.1 179 6.53 87.7 1.77 47.7 66.5 21.70 22.3
54 22.95
XXV 88 284 1.78 47.8 66.0
XXIX 89 28.7 1.79 479 65.5
55 22.66
XXX 56 90 29.0 176.4 6.58 85 1.80 48.0 65.0 21.90 22.2
57 22.05
t : Temp. of reactant soln.(°’C)
¢ : Conen. of reactant soln.(%)
r :Mole ratio ([Sod.silcate]/[Mg.sulfate])
w : Temp. of washing of water (°C)
d :Drying temp.(°C)
Table VI -Second experimental results
Sod.silicate soln. Yield
Factors t c — Mg sulfate r w d
Exp No. O (%) S;)g{f&mmge N?S)H soln.(m/) Q) (O Each Average
I 59 19.7 1.49 449 80.5
o 58 194 1.48 44.8 81.0
58 2141
r 59 57 19.1 211.7 5.39 129 1.47 44.7 81.5 21.62 215
60 22.09
w 56 18.8 1.46 44.6 82.0
Vv 55 18.5 1.45 445 825
61 19.38
\%4 62 54 18.2 224.8 5.29 1354 1.44 444 83.0 19.62 19.7
63 19.99
vir 53 17.9 1.43 44.3 83.5
vir 52 17.6 1.42 44.2 84.0
64 18.78
X 65 51 17.3 231.6 517 142.5 141 441 84.5 1843 18.6
66 18.48
X 50 17.0 1.40 44.0 85.0

t : Temp. of reactant soln. (°C)
¢ : Concn. of reactant soln. (%)
r :Mole ratio ([Sod. silicate}/{Mg. sulfate])
w : Temp. of washing of water (°C)

d : Drying temp.(°C)
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Table VII - Si0,%, MgO% and SiO,/MgO Ratio(%) of 5
Synthetic Magnesium trisilicate samples

Sample No.  Si0,% MgO% SiOyMgO Ratio(%)
30 48.3 215 2.25
34 479 20.7 231
41 48.7 21.0 2.32
44 50.5 21.0 2.40
51 51.8 215 241

Table VIII - Antacidic capacity of 5 synthetic Magnesium
trisilicate sample and Magnesium trisilicate
(J.P) (ml of 0.IN-HCI Consumed per Gram of

Antacid)
Sample No. Antacidic capacity
30 158
3 148
41 155
44 156
51 157
Mg.trisilicate(J.R) 148
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