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ABSTRACT

The **ClI NMR spectroscopy of Glintercalated hydrotalcite and the Ca-aluminate hydrate
hydrocalumite (Friedel's salt) demonstrates dynamical behavior of interlayath€lpresence of
dynamical order-disorder phase transitions in these phases, and significant differences in the transi-
tion temperatures and temperature interval over which the transitions occur. In hydrocalumite, the
Ca,Al distribution is ordered, the interlayer water is directly coordinated to Ca in the hydroxide layer
(creating sevenfold-coordinated Ca), and the interlayesut@ water sites are well ordered. Fi@

NMR data show that the interlayerGite has uniaxial or nearly uniaxial symmetry above ab®@t 0

and reduced (triaxial) symmetry at lower temperatures. Differential scanning calorimetry (DSC) data
show this change to be due to a structural phase transition at iéhutiee NMR and XRD data
suggest that this phase transition is due to dynamical order-disorder involving a rigid interlayer atomic
arrangement at low temperatures and dynamically averaged interlayer species at high temperatures.
In contrast, in hydrotalcite Mg and Al are disordered over the octahedral sites, and the interlayer is
disordered. The&Cl NMR data for it show poorly resolved signal indicating a range oéi@liron-

ments and a change from triaxial to uniaxial or nearly uniaxial symmetry atc@irring over a

broad temperature interval below =40 DSC data for our sample shows a broad and poorly defined
endothermic anomaly in the —100 to =T5range. These data suggest the presence of a phase transi-
tion that occurs over a larger temperature range due to its disordered interlayer structure. The results
suggest that similar variable temperature NMR behavior previously observed for interlayer cations in
smectites can be thought of as due to comparable phase transitions that lack well-defined critical
temperatures due to the disordered interlayer structures.



