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Theoretical Studies on Layer Composition, Structure and Properties of Hydrotalcite

NI Zhe-Ming® PAN Guo-Xiang WANG Li-Geng FANG Cai-Ping LI Dan
(College of Chemical Engineering and Materials Science, Zhejiang University of Technology, Hangzhou 310032)

Abstract: Microtextural model and electrostatic potential energy model of Layered double hydroxides (LDHs)
were built adopting theory of crystallography. Some structural parameters were calculated such as the lattice pa-
rameter a, the charge density of the brucite-like layers, intercalated anion distances. Anion potential energy of

LDHs was expressed as a function of metal ion distances and n ./ (n - + n ) of the brucite-like layers, dimension

and charge of anion. The significant results were attained by theoretical calculation. It is feasible that the lattice
parameter a is estimated assuming ion intense pile and porous diameter is calculated by anion hexagonal ar-
rangement. Anion stability of intercalated anion is affected altering varieties and molar ratios of metal ion in the
brucite-like layers. Calculation result of potential energy is associated with thermal stability of LDHs reported.
Microtextural parameters and thermal stabilities of LDHs can be forecasted using this model. This work will fur-

ther assist in rational synthesis of LDHs.
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Fig.1  Planar layer structure of hydrotalcite
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Fig.2 Model for anion between layers
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Table 1 Effect of varieties and molar ratios of metal ions on the structure and properties of
M*M*-CO;LDHs
M* M3 x a/ nm nle d, / nm d, | nm q./ (e-nm?) U/ (kJ-mol™)
Mg? Al 0.20 0.302 2 0.76 0.956 2.53 -1 847.69
Mg? AP 0.25 0.301 2 0.76 0.851 3.19 -1 967.89
Mg? AP 0.33 0.298 2 0.76 0.735 4.28 -2 082.44
Co* Al 0.25 0.305 2 0.76 0.863 3.10 -1 954.61
In* Al 0.25 0.306 2 0.76 0.866 3.08 -1951.26
Mn? Al 0.25 0.315 2 0.76 0.890 2.92 -1924.19
Mg* Fe* 0.25 0.304 2 0.76 0.861 3.12 -1 956.84
Mg* Rh* 0.25 0.305 2 0.76 0.862 3.11 -1 955.72
Mg? Sc 0.25 0.310 2 0.76 0.877 3.00 -1938.92

w: e /(e + nyp), @ metal ion distance, n: anion charge, d.: interlayer spacing, d,; anion distances, ¢.: layer

charge density, U: electrostatic potential energy.
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