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Abstract

Porous inorganic materials take especial place in many important industrial
branches, such as metallurgy, building industry, agroindustry and other, since except
direct use, on their basis is possible to get many kinds of light weight materials and
wares. Materials of mentioned type are rare in occurrence in nature and basically they
are obtained by artificial ways. For this purpose are used natural rocks exposed to
foaming, such as perlites, obsidians or easily low-melting (fusible) clays and clay
slates. In this direction special attention is paid over recent years to Kvareli slate —
natural rock available in Georgia. On the basis of study of mentioned material is
expressed an opinion related to the prospect of its use in many fields of silicate
industry. However, task-oriented works on Kvareli slate still are not conducted,
despite the fact that its application for industrial purposes is accompanied with issues,
which are directly related to preservation of ecological balance in geographical region
of Kakhetian Kvareli.

It is noteworthy that available data related to rocks of similar nature basically can’t
be used in respect to Kvareli slate, since the conditions of rock formation in each
location to a great extent determine both its chemical and mineralogical composition
and, respectively, peculiarities of properties.

The subject of conducted researches is Kvareli slate, interest to which is
predetermined not only by importance of development of local raw material base, but
also by issues of ecological nature. The work set a goal of solution of specific tasks —
determination of optimal parameters for getting foamed materials from Kvareli slate
based on granulometry of natural rock and property investigation of obtained porous
materials. Consideration of issue in this direction basically had to predetermine
processability of Kvareli slate foaming and to define possible areas of application of
obtained porous materials.

Study of Kvareli slate foaming process and obtained materials was carried out for
determination of properties of rocks and materials of silicate nature in technical
analysis, with the use of structural analysis methods of solid silicate materials. Among
them one can name the methods of study and determination of chemical,
petrographic, X-ray structural, thermal analysis and characteristic properties (bulk
weight, water absorption, porosity, thermal stability etc.).

Through comparative study and assessment of products obtained as a result of
thermal processing of natural rock — Kvareli slate was established that thermal
processing significantly changes mineralogy of surveyed raw material. In finely
grained slate of zonal structure are represented both silicate-type (quartz-plagioclase,
field spar, chlorites) and spinel-type (basically iron-containing gercite,
magnesioferrite, maghemite etc.) minerals, part of which experiences transformation
within the range of 570-730°C that can be caused by loss of bound water by separate
minerals, modification of their structure and oxidation-reduction processes occurring
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in iron-containing minerals. At higher temperature (900-1250°C) begins formation of
amorphous phase and foaming process, intensity of which reduces at 1300 and higher
temperatures, when takes place slate vitrification — virtually vitrified material (with
inclusions of crystalline nature) is obtained.

Through carried out researches is obtained a result, according to which the
foaming process of Kvareli slate can be conducted within the range of 1000-1300°C,
and effectiveness of foaming process is reached at 1200-1250°C, with holding of
foamable material at this temperature within 10-15 minutes. Almost all properties of
porous material are depended on grain sizes that creates an opportunity of getting
porous material, and in case of 5-20 mm grain particle size is possible to obtain
material with formation of cellular structural configuration and having the following
characteristic properties: bulk density 350-450 kg/m3, water absorption 15-20%,
compressive strength 2-20 gPa, thermal stability at more than 900°C.

In order to carry out Kvareli slate foaming process under production conditions
was selected and recommended the thermal processing of Kvareli slate with double-
stage mode (with holding at 800 and 1250°C) and was composed a corresponding
processing scheme (including raw material preparation and sorting of end product).
Values of desirable parameters to be kept at different stages of foaming process
technology was determined and represented.

Based on structural configuration of foamed Kvareli slate and importance of its
characteristic properties is recommended to use Kvareli slate for getting light weight
construction materials and in the form of bulk thermal insulating materials.
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