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Abstract: This article presents an IK spectroscopic analysis of glasses obtained on the 

basis of basalts from the Kutchi mine. Wide absorption ranges 800-1100 cm-1, maximum 

intervals 900-1100 cm-1 in the IR spectroscopic analysis of the obtained glasses are O-Si-O 

bonds, with weak 700-850. It is explained that the absorption lines cm-1 correspond to the 

vibrations of the tetrahedra of silicon dioxide frameworks. 
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The economic and social development of Uzbekistan requires the economical use of 

natural resources, as well as the widespread use of secondary raw materials, waste from 

various sectors of the economy and associated mining materials. 

The dynamic development of the chemical, metallurgical, construction, automotive, 

space and other industries in the republic requires a large amount of wear-resistant, heat-

resistant and acid-resistant materials. The lack of own mineral resource base of ferrous 

metals necessitates the import of metals and products, as well as the widespread use of 

recyclable materials. Glass-ceramic products made from cheap raw materials - rocks of the 

basalt group and industrial waste can to a certain extent replace metal materials and 

should find the widest application in the national economy. Naturally, the question arises 

of expanding the raw material base of the listed local types of raw materials - basalts and 

diabases for the production of glasses and glass-ceramic materials. 

Among the rocks, basalts occupy a special place in terms of reserves, abundance and 

significance. They are raw materials for the production of building materials with high 

strength, heat and sound insulation properties. 

In order to reduce the cost of production and complex use for the manufacture of 

glasses and glass-ceramic materials, we attracted basalt rocks and prepared batches based 

on them. 

The prepared mixtures were boiled in corunsite crucibles in an electric furnace with 

sillite heaters at a temperature of 1400–1450°C. The exposure was 1 hour. Then the 

glasses were poured onto a steel plate in the form of rods and disks. The glasses were not 

annealed to avoid the induction of crystallization. 

The resulting glasses were homogeneous, transparent, and had different shades, 

depending on the content of FeO, Fe2O3 MnO, and TiO2 dyeing oxides: black 
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Fig-1. IK Spectroscopic Analysis of Obtained Glasses Based on Basalts of the 

Kutchinskoe Deposit 

IK spectroscopic analysis (Fig. 1) of the obtained glasses showed the presence of a 

wide absorption band 800-1100 cm-1 with maxima 900-1100 cm-1. Broad absorption bands 

reflect the presence of the O–Si–O bond and weak absorption bands 700–850 cm-1 Si–O–Si 

correspond to the vibrations of the tetrahedra of the silicon-oxygen framework. The band 

in the region of 700–850 cm-1 is due to Si-O-Si vibrations of SiO4-tetrahedra rings. The 

absorption bands in the low-frequency region at 400–550 cm–1 refer to antisymmetric 

bending vibrations of the Si–O bond in [SiO4] tetrahedra. 

Weak absorption bands in the region of 700–850 cm-1 correspond to vibrations of the 

Al – O bond in the AlO4 tetrahedron; they are also observed in the region of about 720–780 

cm-1 The results of IK spectroscopic studies (Fig. 2) confirm the data obtained using X-ray 

analysis, which 

 
Fig-2. IK spectroscopic images of obtained glass-crystalline materials based on 

basalts of the Kutchinskoye deposit 

at high temperatures, mainly synthetic anorthite minerals are formed in the obtained 

glasses. The IR spectroscopic data for compositions 7B and 6B agree with the data given in 

the literature. 

Thus, the usual degree of magnification of 6000 times in electron microscopy made it 

possible to reproduce the topography of the investigated surface of crystallized glasses, i.e. 

fix the structure of glass-ceramics as a whole,which in this particular case for composition 

No. 7 are homogeneous and finely crystalline. 
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