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I. Abstract Body (up to 250 words)
Kaolin has received researcher’s attention due to its economic value for variety of modern applications. Taking advantage of the large commercial reserves of kaolin clay deposits existing worldwide, Egyptian kaolin was modified by zirconium oxide in an economical and efficient manner. HCl activated (HK) and untreated (UnK) Egyptian kaolin were used in this study. The intercalation of zirconia into kaolinite layers was achieved via two different synthesis techniques; wet sonication and dry mechanochemistry, followed by thermal treatment at different temperatures. The modified materials were investigated by IR spectroscopy, thermal and differential gravimetric analysis, X-ray diffractometry, scanning electron microscopy – energy dispersive x-ray spectroscopy, transmission electron microscopy and surface area measurements. The successful intercalation of zirconium oxide was confirmed by the existence of nanosheets inside and outside the gaps between the kaolinite layers. In addition, their thermal and mechanical stability improved. These compounds have high expected economic value as catalysts in specific organic reactions or as a selective conductor of oxygen ions for different application purposes or as a selective ion exchanger for heavy metal ions from water. The last application was studied as an example. The ion exchange extraction of some heavy metal ions (Pb(II), Cu(II) and Cd(II)) from waste water were presented. The effect of pH on the removal using HK, and thermally-treated HK-intercalated zirconia with wet sonication were investigated. The results clearly show that kaolinite intercalated zirconia has three times exchange ability than kaolinite itself. Moreover, the selectivity towards Pb(II) ion is much higher than Cu(II) and Cd(II).
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