THE DEVELOPMENT OF MINING AND GEOLOGY IS THE PRECONDITION FOR THE REVIVAL OF ECONOMY
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Cement/concrete is one of the most energy and material intensive sectors
of the construction industry. The most expensive concrete component is
cement. The use of a pozzolanic additive in cement/concrete is an effective
method of reducing the cost of the clinker part of cement.

In recent time throughout the world, the metakaolin is very popular as a
highly active pozzolanic additive for cement/concrete [1]. Adding
metakaolin makes it possible to increase the density, water tightness and
mechanical strength of cement/concrete and thus helps to reduce the
consumption of cement in concrete. Metakaolin is obtained by heat
treatment of kaolin clays, the world's reserves of which are quite limited.
Therefore, intensive work is underway to obtain metakaolin from
conventional polymineral clays, which would make available and inexpen-
sive to obtain this material (metakaolin) [2].

Thermal modification of conventional clays to expand the local resource
base is a common and proven practice, and this method has been used in the
world for a long time [3].

Georgia does not have reserves of kaolin clays; therefore, it is extremely
important to develop a technology for producing a highly active pozzolanic
additive from widespread local polymineral clays, which this work is devoted
to.

For this purpose, we have studied clay rocks of Georgia: clay shales
(Kvareli), argillites (Teleti) and fusible clays (Gardabani).

Clay rocks were investigated by chemical, mineral-petrographic, x-ray,
differential thermal, and other methods of analysis. The optimal mode and
temperature of thermal modification were revealed for each rock.

The quality of the pozzolanic additive is determined by its ability to
absorb calcium oxide hydrate, which is released during the hydration of
cement minerals and turns into sparingly soluble hydrosilicates and calcium
hydrogranates, thereby increasing the strength of the cement and,
consequently, the quality of the latter.

The pozzolanic activity of the heat-treated additives was determined by
the method of absorption of lime from a lime solution in accordance with

GOST R 56592-2015 (Mineral admixtures for concretes and mortars.
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General specifications). According to the results of tests, it was found that
all the studied additives have different pozzolanic activity depending on
the heat treatment temperature. According to the requirements of the
standard, the additive has high pozzolanic features if the amount of CaO
absorbed from the saturated solution is more than 70 mg/g, medium - from
30 to 70 mg/g and low - up to 30 mg/qg.

According to the data obtained, thermally modified clay rocks are
characterized by high pozzolanic activity [4].
Modified additives were tested in composition with cement. The results of

physical and mechanical testing of cements are graphically shown below

(Fig. 1).
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Fig. 1. Hydraulic activity of cement samples after 28 days hardening, containing

different amounts of additives, with different temperature modification

It has been determined that thermally modified clay rocks under a certain
heat treatment regime can be used as a highly active pozzolanic additive in
Portland cement. The use of these additives up to 35% will make it possible
to reduce the share of clinker in Portland cement without reducing
mechanical strength, and adding about 6% of modified clay rocks, a

significant increase in cement mechanical strength is observed.
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Volcanic glasses of Georgia's location and prospects for their use
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Table 1. Chemical composition of samples studied
Along with obsidian and peckstein, perlites are acidic volcanic | Chemical composition of samples

Sample _ _
glasses. SiO, Al,O, K,O Na,O CaO MgO MnO TiO,

Perlite
(Paravani)
Perlite
(Toloshi)
Obsidian

(Paravani)

52.19 23.65 2.50 0.38 0.84 0.31 0.10 0.20
60.76 12.21 3.55 2.13 1.65 1.88 0.07 0.19

72.70 12.63 4.95 4.20 0.81 0.02 0.06 0.11

Petrographic analysis of the samples showed that the perlite of the Toloshi location
P" »‘1°t S — is a rock with a dacite composition and structure, which is built of volcanic glass,
CIiItc Obsidian where perlite spheroidal cracks, obtained as a result of depletion, are observed.

They are formed on the edge of molten magmatic lava as a result of rapid cooling, when in Pure and amphibole-containing crystals of plagioclase ranging in size from 0.03 to

contact with the ground and differ from each other mainly by the water content in the texture. 0. 5 mm, are melyobsewed n the glass (Pic.1). Pic. | Perlite of Toloshi location. Magn1ﬁcat10m 40x.

Perlite contains up to 6% water and is characterised by concentric shell texture. Obsidian

contains less than 1% water and is characterized by high hardness(=5.6 on the Mohs scale) anda || 0 Minerals, probably pyrite, are also rare. Perlite of the Paravani deposit is built with a
massive texture. The water content in pechstein is 8-10%. B N s strong replacement volcanic glass in which perlite spherical cracks are observed. The

Pan L0 glass is devoid of any admixtures. The only mineral found is chlorite, which is a product
Pic. 2. Perlite at the location of the of volcanic glass replacement. There are also iron-enriched areas that are likely to be a
product of the destruction of some iron-containing mineral (Pic.2).

Perlite is chemically inert — it is neutral to the effects of a weak acidic and basic environment.
Perlite is environmentally friendly and sterile, non-toxic and does not contain heavy metals. ; S
Perlite can be used in both unprocessed and swollen conditions. Mainly, swollen perlites are paravani. Magnification- 40x.

used. These type of perlites are used as insulating materials in construction, as adsorbents in the §1y,. ghsidian sample consists entirely of volcanic glass. Rarely, at large magnifications (100x diameter), the smallest grains of

f)il and gas industry; they are }1sed .for the puriﬁcatiosl of drink:ing. water, as i:.'llters —.in the .f0.0d plagioclase are observed, as well as cracks, which can be characterized as perlite. Due to the transparency of the sample, it could not
industry, as well as for the purification of water chemically or nuclide-contaminated; in medicine Wy, cbserved

they are used for filtering pharmaceutical preparations. Swollen perlites are also widely used in || Kl ' T = Infrared spectrrografic analysis was performed on
agriculture. 4 4 IR the Agilent Cary 630 FTIR Spectrometer. The

: : s : : " : study of all three samples by IR spectroscopy
The objects of research were perlite and obsidian from two different regions of Georgia: perlite showed! thatithe spectra of the samplesiare similar

and obsidian of so-called “Korghan” deposits of “Ninotsminda™ region and perlite from the | Em T e | ra |
village Toloshi in Aspindza region = = e e e e et s e el Wil Szl 1o the IR spectra of silicates. These are two high-
g p gion. N\ intensity bands of valence vibrations (y;) of

The data of chemical analysis of the samples differs significantly. As expected, SiO2 in the largest Si—O—Si bonds at a ﬁequepcy of 1073.5 cm'-
quantities is present in obsidian and A1203 — in perlite of Paravani deposit (see table). Accordingly, obsidian; 1057.6 cm™- perlite (Toloshi); 1040.9

the ratio Si02/A1203 is as follows: Paravani perlite<Toloshi perlite<obsidian. Obsidian also cm'— perlite (from Paravani deposite).
contains large amount of alkaline earth metal oxides. The biggest difference in the chemical It has been established that the chemical composition of minerals differs from each other mainly by the content of Al,O,. It has

composition of obsidian and perlite is in the percentages of water and phase. Their total value in been shown that SiO,-containing volcanic glass is mainly in an amorphous state. Perlites differ from each other both visually

the composition of perlites (Paravani, Toloshi) is 17.63% and 15.56%, respectively, and in the casg (perlite of the Toloshi deposit is dark gray and the other—of the Paravani deposit— is white), as well as in terms of composition.
Rf obsidian — 3.54% (Table). In the perlite spectrum of the Toloshi deposit, in the internal vibration bands, as well as in the vibration bands between the Si

O — Si (Al) tetrahedra, we can see that the replacement of silicon with aluminum is less common than in the perlifé
Speetrum of the Paravani deposit. The prospects for the use of volcanic glass are also shown.

} Contact information: Giorgi Tsintskaladze, Chief Researcher of the Physical-Chemical Process Research Laboratory, Doctor of Chemistry,
E-mall: giorgi.tsintskaladze@1tsu.ge
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