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Surface Characterization for Anionic-Nonionic Surfactant
Modified Layered Double Hydroxides
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Abstract: The surface modification of magnesium-aluminum hydrotalcites was made by sodium dodecyl benzene
sulfonate  (SDBS), Tween-80 and anionic-nonionic surfactant. Inverse gas chromatography (IGC) was used to
investigate the surface properties of the MgAl-LDHs, SDBS-LDHs, Tween-LDHs and SDBS/Tween-LDHs. The
surface free energy (AG°) and the dispersive component of the surface energy (y.) were estimated. The results
show that the AG® and y.! of the modified LDHs are lower than that of MgAl-LDHs, AG® and . of the SDBS/
Tween-LDHs are the lowest. This indicates that the chemical stability of SDBS/Tween-LDHs is better than that of
other modified LDHs. In addition, the value of 7y decreases with the increasing of temperature, so the
compatibility with polymer can be improved by increasing the temperature in the preparation of polymer/

hydrotalcite materials.
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Table 1 Retention volumes (Vy) of probes at 423 K

Vy/ mL
System
n-pentane n-hexane n-heptane n-octane
MgAl-LDHs 76.36 111.13 196.45 44376
SDBS-LDHs 62.59 75.93 105.76 151.36
Tween-LDHs 54.90 78.15 100.03 193.50
SDBS/Tween-LDHs 33.21 38.94 51.86 71.45
F2 MR 423 K HIEMREEKBERENRM B b #E
Table 2 Surface free energy for the adsorption of n-alkane on LDHs at 423 K
-AG®/ (kJ-mol™)
System
n-pentane n-hexane n-heptane n-octane
MgAl-LDHs 25.64 22.72 20.84 20.32
SDBS-LDHs 25.24 21.70 18.97 16.85
Tween-LDHs 24.24 21.29 18.27 17.21
SDBS/Tween-LDHs 23.44 19.79 16.89 14.63
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Table 3 vy values of LDHs at different temperatures
,y:i / (mJ-m’z)
System
403 K 413 K 423 K 433 K
MgAl-LDHs 63.66 63.64 59.95 53.16
Tween-LDHs 30.50 30.49 28.86 28.36
SDBS-LDHs 15.88 13.69 8.92 6.44
SDBS/Tween-L.DHs 7.95 7.87 6.37 5.04
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Fig.3 Mechanism for surface modification of MgAl-LDHs by surfactant
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