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Surface Properties of Magnesium-iron Hydrotalcite and Its Modified
Products by Inverse Gas Chromatography
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Abstract: The magnesium-iron hydrotalcite was modified by three nonionic surfactants (Span-20, Tween-80,
Triton X-100) combined with sodium dodecyl benzene sulfonate (SDBS), respectively, and surface characteriza-
tions of modified hydrotalcites were investigated using inverse gas chromatography (IGC). The free energy of
adsorption (—~AG"), dispersive component of the surface energy (y.) and acid-basic action free energy (~AG'™)
were determined to explore the changes between MgFe-LDHs and modified hydrotalcites. The results show that
the ~AG’ of the modified hydrotalcites are lower than that of MgFe-LDHs, among which the ~AG® of the
SDBS/Triton-LDHs is the lowest, indicating the best stability. The alkalinity of modifed hydrotalcites is weak-
ened and the alkalinity of SDBS/Triton-LDHs is the weakest. In addition, the y,* decreases with temperature in-
crease. Therefore, the compatibility with polymer can be improved by increasing the temperature in preparation
of polymer/hydrotalcite materials.
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Fig. I XRD patterns of MgFe-LDHs and modified LDHs

(a) MgFe-LDHs; (b) SDBS/Triton-LDHs; (¢) SDBS/Tween-LDHs; (d)
SDBS/Span-LDHs
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Fig.2 FTIR spectra of MgFe-LDHs and modified LDHs

(a) MgFe-LDHs; (b) SDBS/Triton-LDHs; (¢) SDBS/Tween-LDHs; (d)
SDBS/Span-LDHs
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Table 1 Surface free energy for the adsorption of probes on LDHs at 150 °C
—AG°/ (kJ-mol™)
System
n-pentane n-hexane n-heptane n-octane
MgFe-LDHs 15.23 14.38 14.24 13.06

SDBS/Span-LDHs 12.89 9.68 7.15 5.67

SDBS/Tween-LDHs 12.01 8.93 6.46 4.61

SDBS/Triton-LDHs 11.82 8.43 5.94 4.31
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Table 2y values of LDHs at different temperature

y3(mJ-m?)
System
130 C 140 °C 150 C 160 C
MgFe-LDHs 195.00 177.55 158.81 158.13
SDBS/Span-LDHs 34.50 32.93 31.87 30.58
SDBS/Tween-LDHs 33.67 31.58 29.68 28.14
SDBS/Triton-LDHs 31.02 30.99 28.13 27.27
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Table 3 —AG® values of probles on LDHs at 140 'C
—AG*/(kJ-mol™)

System
CCly, CH,(C1, CeHs
MgFe-LDHs —-1.14 2.44 3.37
SDBS/Span-LDHs 0.81 1.95 5.82
SDBS/Tween-LDHs 0.47 1.75 3.74
SDBS/Triton-LDHs 0.32 1.35 1.59
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