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Surface Characterization of Calcined Hydrotalcite by Inverse Gas Chromatography
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(College of Chemical Engineering and Materials Science, Zhejiang University of Technology, Hangzhou 310032)

Abstract: Magnesium-aluminum hydrotalcite compound with Mg/Al ratio of 3 was synthesized by coprecipitation.
Inverse gas chromatography (IGC) was applied to characterize the surface properties of calcined hydrotalcite and the
mixture of magnesium oxide and aluminum oxide. The adsorption thermodynamic parameters (free energy of
adsorption (AG®), the standard enthalpy (AH®) and entropy (AS®)), the dispersive component of the surface energy
(ys") and the acid-basic properties of calcined hydrotalcite were estimated by using the retention time of different
non-polar and polar probes. Then the adsorbed mechanism of probe adsorbed on calcined hydrotalcite was also
studied. The result shows that probes are adsorbed into the structure like “cage” of calcined hydrotalcite, and this
structure could protect the adsorption of probes from temperature. In addition, the Lewis acidic number K, is 3.21,
and the basic number K is 21.02, respectively. The results quantitively show that calcined hydrotalcite is
amphoteric and predominantly basic material.
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Table 1 Thermodynamic parameters for the adsorption '
of probe molecules on HT at 130 !
Probe - AH®/ (k3 molY) AS®/(d molt Kb - AGP/(kJ mol™) ’
CoHug 22.32 3.33 23.67 ) AG,
CHss 18.21 4.87 20.17
CeHis 14.45 6.79 17.19 29 vy
CoHzo 11.15 9.32 14.90 YSd
CuHz 8.58 11.84 13.35 [l
CH,COCH;3 18.53 9.26 22.26
1 -AGgy, 2
CeHs 16.86 9.81 20.82 ysd: (72) (3)
Yen, 2NaCH2
CH.CI, 21.81 3.71 23.31
CHCl, 19.19 5.79 2152 N Avogadro » Con,
ccl, 17.28 4.59 19.13 (0.06 nm?), yq, CH,
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Table 2 AH®, AS® and AG® values of polar probe molecules on C-HT
-AG* / (k3 mol™)
Polar probe 120 140 150 AH® / (k3 mol?) AS® /[ (kI mol?)
CH,COCH; 6.49 5.77 5.57 25.12 -46.42
CesHs 2.01 1.60 1.45 13.34 -28.21
CH.CI, 6.89 5.61 5.18 41.50 -81.19
CHCl, 451 3.62 3.47 25.60 -52.60
CCl, 4.24 3.24 2.81 19.84 -38.88
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Table 3 Characteristics of probe molecules

Pee/(cm? mol®)  DN/(kJ mol™®)  AN*/(k} mol?)

CiHy, 25.1 — _
CeHu 29.9 — —
CHy 34.6 — —
CsHig 39.2 — _
CoHz 43.8 — —
CH3;COCH, 16.2 71.4 10.5
CeHe 26.3 0.4 0.7
CH.CI, 14.6 3.0 135
CHCl, 214 0.0 22.7
CCl, 26.4 0.0 2.3
K,=3.21 Ko=21.02
L- L-
: Ko/ Ka,
KatKp 1Ko/ K,=6.86, K+
Ky=24.23,
, Kirma @ CO,TPD
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