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Abstract

Controlled heating (in air) of clay minerals leads to transformations into disordered
structures and recrystallization into new phases at high temperatures. These phase
transformations are of topotactic nature. On the other hand, prolonged dry-grinding
treatments of the same silicates causes structural amorphization with no recrystallization
into new phases. The mechanical energy relaxation mechanism, invoked to explain these
differences, accounts for the particle size changes and the large growth of dislocations.
The latters affect sensibly the reactivity of the materials submitted to such solid-state

treatments.

These processes are monitored mostly by XRD, DTA and IR spectroscopy. The latter
method allows to study in some silicates submitted to progressive grinding the location
and nature of OH groups and water molecules.
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Abstract

Controlled heating (in air) of clay minerals leads o transformations into disordered strue-
tures and recrystallization into new phases at high temperatures. These phase iransformations are
of opotactic nature. On the other hand, prolonged dry-grinding treatmenis of the same silicates
causes structural amorphization with no recrystallization into new phases. The mechanical en-
ergy relaxation mechanism, invoked to explain these differences, accounts for the particle size
changes and the large growth of dislocations, The lawers affect sensibly the reactivity of the ma-
terials submitied to such solid-state treatments.

These processes are monitored mostly by XRD, DTA and IR spectroscopy. The latter method
allows w soady in some silicaes submitied w progressive grinding the location and natare of OH
groups and water molecules.
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Introduction

The effects of heating on solid materials have been smdied for many decades,
Thermal treatments deal with controlled heating in the oven in different atmo-
spheres, covering a wide range of temperatures. Grinding treatments of these sol-
ids, in mortar and percussive mills, have been as well developed. Thermal or me-
chanical treatments of some crystalline solids Jead to changes of the structure and

of the physico-chemical properties of the solid, which may result in the formation
of materials with interesting applications. Such physicochemical changes, involving

* Plepary lectures.
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