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Solid-state NMR Study of Layered Clay Minerals
and Their Intercalation Compounds

Shigenobu HayasHI
National Institute of Materials and Chemical Research

Solid-state NMR studies of layerd clay minerals and their intercalation compounds are
reviewed. Kaolinite is treated as a representative of the clay minerals in this article. ?*Si NMR
spectra confirm the presence of two inequivalent Si sites, and > Al NMR spectra also suggest
the presence of two inequivalent Al sites. 'H wide-line NMR spectra demonstrate rigidity of
the hydroxy groups. The 'H chemical shift obtained by use of the CRAMPS technique indi-
cates the basic nature of the hydroxyl groups. Natural kaolinites contain a considerable
amount of paramagnetic impurities such as Fe3*, which have a great effect on the linewidth
of the NMR spectrum and the nuclear relaxation time. NMR studies of heat-treated kaolinite
samples give us information on spatial distribution of residual hydroxyl groups in the de-
hydroxylation process and change in the coordination number of Al atoms. NMR studies of
the intercalation compounds present changes in the structure of the host lattice caused by
the intercalation and the sites and the dynamics of guest molecules. However, further studies
are necessary to specify the sites and the dynamics unequivocally.





