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Synthesis of ZnAl-layered double hydroxides by the combination of sonochemical and mechanochemical methods
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In recent years, there has been growing interest in the synthesis and use of layered double hydroxides (LDHs). LDHs constitute an important group of layered ionic solids. These materials consists of trivalent and bivalent cations, surrounded by octahedrally arranged hydroxide anions. The layers have positive charge, which is compensated by hydrated anions situated in the interlayer space. LDHs have many possible applications like ion exchanger, catalysts, selective adsorbents or even polymer additives. In our work, we synthesized ZnAl-LDHs by a new solid state technique, which is based on sonochemical and mechanochemical treatings. Our further goal was, beside the preparation of LDHs, the testing of this method in the intercalation of cystine in anionic form between the layers. During the synthesis many parameters were changed in order to determinate the optimal conditions (time interval of the pre-grinding, concentration of the base solution, and the time interval of the ultrasonic stirring). Finally, the ultrasonic stirring was compared to mechanical stirring to check the beneficial effects of the former. The major method of observing the influence of the synthesis parameters was X-ray diffractometry (XRD); however, infrared (IR) spectroscopy, scanning electron microscopy (SEM), energy dispersive X-ray analysis (EDX) and thermogravimetric (TG) measurements were also used in the characterization of the samples prepared. The x-ray diffractograms show the characteristic reflections of the layered system, proving the success formation of LDH. For the intercalated sample, these reflections were shifted to minor 2 theta values, indicating the increased interlamellar space due to the intercalated cystinate anions. The IR spectra and the TG measurements also verified the success of LDH formation as well as the success of intercalation. In the SEM images, the lamellar forms of the LDHs were seen, and the elemental maps from SEM−EDX measurements gave further evidences for the successful preparation of LDHs and the intercalation.



