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The effects of physical and chemical conditions on crystallinity
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Abstract: A series of layered double hydroxide ( LDH) were synthesized by the coprecipitation method under different physical and
chemical conditions. The composition and structure of LDH were determined and characterized by chemical analysis, XRD and IR,
and the effects of such factors as equilibrated pH, initial ratio of mixed Mg/ Al solution, reaction temperature and drying temperature
upon crystallinity, Mg/ Al ratio. structure and Mg and Al hydrolysis percentage of synthesized LDH were also investigated. The re-
sults indicate that the best conditions for synthesising LDH in this experiment seem to be initial Mg/ Al 2: 1, pH 10 and synthesis
temperature 50 C. Under these conditions, solid products are characterized by single LDH phase, Mg/ Al ratio of LDH 2: 1, high
crystallinity, Mg hydrolysis percentage 99. 21% and Al hydrolysis percentage 98. 97% .
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Fig. 1 Model of LDH structure
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Table 1 Orthogonal experiments and their results

o Ui H‘Hﬁ( AR A T mge 1! B LDH KM% e
S Mgy P 8 C Mgt AL Mg/ AICFERLE) Mg AP waws
1 It 9.0 25 41. 40 2.19 0.722 71.25 98.65 169. 90
2 21 9.0 30 29. 88 0.76 1. 800 89.62 99.52 189. 14
3 31 9.0 40 50. 40 0.55 2. 659 88.33  99.66 187.99
4 41 9.0 50 102. 62 0.39 3.294 82. 18  99.76 181.94
5 I 8.5 30 66.72 0.83 0. 540 53.67 99.49 153. 16
6 21 8.5 25 71.52 0.30 1. 170 58.33  99.81 158. 14
7 31 8.5 50 120. 00 0.31 2.510 83.44 99.81 183. 25
8 41 8.5 40 202. 62 0.34 2. 600 64.80 99.76 164. 56
9 I:1 9.5 50 84. 00 0.30 0.418 41.67 99.82 141. 49
10 21 9.5 40 131. 00 0.15 2. 000 54.51  99.90 154. 41
11 31 9.5 30 283. 20 0.05 2.070 34.40 99,97 134, 37
12 41 9.5 25 365.28 0.02 2. 650 36.58  99.98 136. 56
14 21 10.0 50 2,28 1. 66 2. 000 99,21 98.97 198. 18
15 31 10.0 25 26. 26 0.97 2. 837 93.94 99 .45 193. 39
16 41 10.0 30 127. 20 0.25 3,121 77.91  99. 84 177.75
1 662.33(1: 1) 728.97(9.0) 657.99(25°C

II 699. 87(2 1)

I 699( 3 1)

IV 660.81(4 1)
2R 39. 06

659. 11(8. 5)

566. 83(9. 5)

767. 1(10. 0)
200.27

)

654.42(30C)

704. 74( 40 'C)

704. 83( 50 'C)
50. 41
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