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Optimal Synthesis Conditions of Hydrotalcite (II)

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

Abstract — Hydrotalcite was prepared by reacting with sodium carbonate, magnesium hydroxide and alu-
minum chloride solutions in this study. The optimum synthesis conditions based on the yield of the product
were established by applying Box-Wilson experimental design. It was found that the optimum synthesis
conditions of hydrotalcite were as follows ; reacting temperature : 63~90°C, concentration of reactant solu-
tion : 18.20~19.82%, molar concentration ratio of two reactants [Mg(OH),]/[AICL, - 6H,0] : 6.0, tem-
perature of washing water : 29.0~34.4°C, drying temperature : 56~77.6°C. The physicochemical properties
of hydrotalcite as medicine were studied by use of chemical analysis, bulk volume test and acid consuming

capacity measurements.

Keywords [0 Synthesis of hydrotalcite, Box-wilson experimental design

Hydrotalcite= Mg 3 Al -5k AAFEEA
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Table I- Each Level of Synthetic conditions

Division __Level
Factors 1 Symbol
Temp. of reactant soln. (°C) 25 95 t
Concn. of reactant soln. (%) 10 30 c
Mole ratio [Mg(OH),}/{AICl,6H,0] 3 6 r
Temp. of washing water (°C) 25 45 w
Drying temp. (°C) 60 100 d

Table II - Experimental design by orthogonal ar-ay table

Exo. N Factors
. No.

P t C r w d
I 1 1 2 1 2
II 2 1 1 1 1
11 1 2 1 1 2
v 2 2 2 1 1
\% 1 1 2 2 1
VI 2 1 1 2 2
Vil 1 2 1 2 1
VI 2 2 2 2 2

t :Temp. of reactant soln. (°C)

¢ : Concn. of reactant soln. (%)

r :Mole ratio [Mg(OH),J/[AICI;6H,0]
w: Temp. of washing water (°C)

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

designs
Factors Yield (g)
Exp. No &
t c r w d Each Average
1 41.40
I 2 1 1 2 1 2 4189 41.69
3 41.79
4 26.94
I 5 2 1 1 1 1 26.77 26.80
6 26.68
7 25.01
m 8 1 2 1 1 2 2533 2516
9 25.13
10 43.44
v 1 2 2 2 1 1 4328 4329
12 43.14
13 41.94
A% 14 1 1 2 2 1 4218 42.03
15 41.96
16 2591
vi 17 2 1 1 2 2 2577 25.79
18 25.69
19 25.80
vii 20 1 2 1 2 1 2594 25.85
21 25.82
22 41.44
vii 23 2 2 2 2 2 4153 4145
24 41.36

t :Temp. of reactant soln. (°C)

¢ : Concn. of reactant soln. (%)

r : Mole ratio [Mg(OH),J/[AIC]; - 6H,01]
w : Temp. of washing water (°C)

dv: Drying temp. (°C)
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Table IV - Units of step

Factors
Parameter
c r w d
Zero point 60 20 4.5 35 80
Class 35 10 15 10 20

Coefficient(b) 0.325 -0.07 8.108 -0.228 -0.485

Class X b' 11.375 -0.7 12162 -2.28 9.7

Unit by t=1 1 -006 1069 -0.2004 -0.8527
=1 =02 =-08

t :Temp. of reactant soln. (°C)

¢ :Concn. of reactant soln. (%)

r :Mole ratio [Mg(OH),}/[AICL;6H,0]

w : Temp. of washing water (°C)

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

Table V - Continued

Factors ¢ w d Yield (g) Factors ¢ . ow o d Yield (g)
Exp. No. O @ T O O Each Average Exp. No. 0 (%) (°C) CO) Each Average
25 34.38 XXVII 88 1832 6.0 294 576
26 60 20.00 45 350 80.0 35.87 35.70
0 27 36_8(7; XXIX 89 1826 6.0 29.2 56.8
I 61 1994 55 34.8 79.2 55 43.56
XXX 56 90 1820 6.0 29.0 56.0 43.75 43.72
I 62 19.88 6.0 34.6 784 57 43.86
28 4432
I 29 63 1982 6.0 344 776 4497 44.70 ,
30 44.81 Table IV - Second experimental results &
v 64 19.76 6.0 34.2 76.8 Factors ¢ ¢ w d Yield (g)
r o ——————
v 65 19.70 60 34.0 76.0 Exp. No. 0 (%) (C) C) Each Average
31 45.64 r 59 20.06 3.5 35.2 80.8
VI 32 66 1964 60 338 752 4570 4554
33 45.97 Ir 58 20.12 3.0 354 81.6
VIl 67 1958 6.0 33.6 74.4 58 26.55
VI 8 1552 60 334 736 )i 59 57 20.18 3.0 35.6 82.4 2653 26.34
60 25.95
34 4552 ,
IX 35 69 1946 60 332 728 46.02 4569 v 56 2024 3.0 358 83.2
36 45.53 % 55 20.30 3.0 36.0 84.0
X 70 1940 6.0 33.0 72.0 61 95.87
X1 71 1934 6.0 32.8 712 VI 62 54 2036 3.0 362 84.8 2653 2631
37 4453 63 26.54
XI 38 72 1928 6.0 326 704 4477 44.62 vIr 53 20.42 3.0 36.4 85.6
39 44.57 VIIT 52 2048 3.0 36.6 86.4
X1 73 1922 6.0 32.4 69.6
64 25.90
X 74 19.16 6.0 322 6838 IX 65 51 2054 3.0 36.8 87.2 2575 25.85
40 44.98 66 25.90
XV 41 75 190 6.0 32.0 68.0 4431 4461 X 50 2060 3.0 37.0 880
42 44.53
XVI 76 19.04 6.0 318 67.2 AT 49 2066 3.0 37.2 88.8
I 77 1898 6.0 316 66.4 67 25.61
XVI XI' 68 48 20.72 3.0 37.4 89.6 2550 25.63
43 44.61 69 25.78
XVII 44 78 1892 6.0 314 656 44.45 4457
45 44.64 Xy 47 20.78 3.0 37.6 90.4
XIX 79 18.86 6.0 312 64.8 XIV' 46 20.84 3.0 37.8 91.2
XX 80 18.80 6.0 31.0 640 70 25.19
46 4441 XV 71 45 2090 3.0 38.0 92.0 25.33 25.28
XXI 47 81 18.74 6.0 30.8 632 44.44 44.47 72 25.57
48 : 44.55 t :Temp. of reactant soln. (°C)
XX 82 1868 6.0 30.6 62.4 ¢ :Concn. of reactant soln. (%)
r :Mole ratio [Mg(OH),J[AICL; - 6H,0]
XXII 83 1862 6.0 304 616 w - Temp. of washing water ()
49 44,48 d :Drying temp. (°C)
XXIV 50 84 1856 6.0 302 60.8 44.31 44.43
51 44.50
XXV 85 1850 6.0 30.0 60.0 Al 23t 492 NE S thE Table V 2 Table
XXVI 86 1844 6.0 29.8 59.2 VIZ 2o,
52 44.44 B AE) 0o)o b B oclo] ©
XXVII 53 87 1838 6.0 29.6 584 4301 44.13 @ 2ol 2 2909 Steph, 53] hgle) 2
54 44.03 =5l §lelA 3°Celst Ao ApolzAME= 1 ROl
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Table VII — Chemical analysis data of synthetic hydrotalcite

Sample No. % Al,0, % MgO
29 16.9 383
35 17.2 384
38 16.5 39.8
52 16.7 39.1

Table VIII - Bulk volume occupied by 30 g of four synthetic
hydrotalcite samples

Sample No. Volume (in m/)
29 128
35 129
38 131
52 125

Table IX — Antacid capacity of four synthetic hydrotalcite
samples (m/ of 0.IN-HCI consumed per gram

of antacid)
Sample No. Antacid capacity (ml)
29 295
35 302
38 330
52 285
marketing product 272
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