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Hydration properties of synthetic high-charge micas saturated with different cations:
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ESPERANZA PAVON,! MIGUEL A. CASTRO,2 MOISES NARANJO,> M. MAR ORTA,?
M. CAROLINA PAZOS,2 AND MARIA D. ALBA%*

'Unité de Catalyse et de Chimie du Solide, UCCS, CNRS, UMR8181, Université Lille Nord de France 59655 Villeneuve d’Ascq, France
Instituto Ciencia de Materiales de Sevilla (CSIC-Universidad de Sevilla) Avda. Américo Vespucio, 49, 41092 Sevilla, Spain

ABSTRACT

Anunderstanding of the interaction mechanisms between exchangeable cations and layered silicates
is of interest from both a basic and an applied point of view. Among 2:1 phyllosilicates, a new family
of swelling high-charge synthetic micas has been shown to be potentially useful as decontaminant.
However, the location of the interlayer cations, their acidity and the water structure in the interlayer
space of these silicates are still unknown. The aim of this paper was therefore to study the hydration
state of the interlayer cations in the interlayer space of high-charge expandable micas and to evalu-
ate the effect that this hydration has on the swelling and acidity behavior of these new materials. To
achieve these objectives, three synthetic micas with different charge density total layer charges (rang-
ing between 2 and 4 per unit cell) and with five interlayer cations (Na*, Li*, K*, Mg?*, and AI’*) were
synthesized and their hydration state, interlayer space, and acidity analyzed by DTA/TG, XRD, and
"H MAS NMR spectroscopy. The results showed that the hydration state depends on both the layer
charge and the nature of the interlayer cation. A high participation of the inner-sphere complexes in the
highly charged confined space has been inferred and proposed to induce Bronsted acidity in the solid.
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