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Although organoclay complexes occur everywhere in
nature, the systematic study of clay-organic interactions started
only at the beginning of the last century using mainly X-ray
diffraction. and. DTA techniques (Yariv and Cross, 2002).
From the early sixties, simultaneous TG-DTG-DTA analysis
(by means of the Derivatograph) opened a new chapter in this
field of research.

During the last decades of the century the appearance of
highly sophisticated instruments (e.g. TG-MS, FTIR, Raman
microscope) contributed enormously to the progress of clay
science. This “interdisciplinary” approach offered the possi-
bility of setting up more refined structural models for e.g.
intercalation complexes based on the reliable measurement
data of complementary nature.

In the present paper the potential of this multi-method
approach is demonstrated via the investigation of hydrazine-
intercalated kaolinites using XRD, TG-DTG-MS, CRTA,
FTIR and Raman microspectroscopy (Kristof et al., 2002;
Horvath et al., 2003; Frost et al., 2002). The continuous mo-
nitoring of the gas phase composition, the IR/Raman spectra
of the bonded reagent and the host mineral, as well as the
diffractometric pattern of the complex as a function of the
temperature offers a unique possibility of precise determi-
nation of the complex structure. Identification-discrimination
of active inner and outer surface sites of different bonding
strengths can contribute to the better understanding of clay-

organic reactions. With accurate mass loss data, the amounts
of differently bonded reagents can be determined. The role of
water in the formation of the intercalation complex, in the
subtle nature of the decomposition process in different envi-
ronments, as well as in the understanding of the mechanism
of partial collapse and re-expansion can be cleared based on
the results of the different spectroscopic analyses.

The reactivity of kaolinite can be improved by mechano-
chemical activation. With the intercalation and the subse-
quent thermal deintercalation of mechanochemically treated
kaolinite superactive centres can be produced. With this
method the properties of surface-modified minerals can be
tailored to different applications.
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