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Surface Characterization of Layered Double Hydroxides by Compounding Modification
with Surfactant and Silane Coupling Agent

NI Zhe-Ming* FU Xiao-Wei XUE Ji-Long LI Yuan
(College of Chemical Engineering and Material Science, Zhejiang University of Technology, Hangzhou 310032, China)

Abstract: A polymer/ZnAl-LDHs composite was prepared by modifying the Layered Double Hydroxides (LDHs)
organically with sodium dodecylsulfate (SDS) and 3-Triethoxysilylpropylamine (KH550), Ethylenetriethoxysilane
(KH151). The results from the XRD, FTIR and computer simulation analyses show that SDS intercalates into the
layers of LDHs perpendicularly with a spacing of 2.70 nm, KH550 and KHI151 cover the surface of LDHs
condensing with the hydroxyl groups on the hydrotalcite surface. The inverse gas chromatography results indicate
that the dispersive component for the surface energy(ys") of nanocomposites is lower than that of LDHs, and y.! of
KH151-SDS-LDH is close to that of KH550-SDS-LDH. Surface properties of SDS-LDH are almost amphoteric,
KH151-SDS-LDHs and KH550-SDS-LDHs are slightly basic, which is suitable for stuffing basic polymer.
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Table 1 —AG®values (J-mol™)of polar probles on surface of LDHs and composite materials

ZnAl-LDHs SDS-LDHs KH550-SDS-LDHs KHI151-SDS-LDHs
CHCl, 4.27 4.13 6.59 4.83
CHCl, 3.55 3.36 5.13 4.09
CeHg 1.95 2.42 1.28 1.81
CH;COCH; 5.70 5.75 6.46 5.83
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Table 2 Values of acidic and basic constants on surface of ZnAl-LDH and composite materials

Sample KA Kn SC:KI}/KA
ZnAl-LDHs 0.9564 1.2704 1.3283
SDS-LDHs 1.0752 1.1220 1.0435

KH550-SDS-LDHs 0.9417 3.0385 3.2266
KHI151-SDS-LDHs 0.9140 1.2636 1.3825
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Fig.7 Scheme for grafting of surfactant and silane coupling agent onto LDHs nanoparticles
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