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Currently, 9.1 billion tons of waste have accumulated in the 

Dnipropetrovsk region, 8.6 billion of which were generated as a result of the 
work of the Kryvbas mining and processing plants. A significant part of this 
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waste consists of products from the processing of ferruginous quartzites, the 
so-called ore tailings, which are stored in open-air dumps. Tailings storage 
facilities are one of the most dangerous objects of mining production, which 
even after decommissioning represent a potential threat to the environment. 

The so-called tailings ponds, although they are waste, have a high resource 
value. They contain SiO2, FeO, Fe2O3, CaO, MgO, Al2O3, Na2O and others. The 
content of iron oxides in waste from the mining and processing plant exceeds 
15%. The main component of the tailings is SiO2. Alkaline earth metal oxides and 
aluminum oxide are also present in small quantities. Considering that ore 
processing tailings differ significantly from traditional raw materials in mineral 
and chemical composition, their use in technological processes for the production 
of glass and glass-crystalline materials is limited. This is due to the fact that the 
content of iron oxides in glass can exceed ten percent or more compared to 
traditional glasses. Modern science does not have sufficient data on the role and 
behavior of iron oxides in silicate melts when their content exceeds the mentioned 
values. Therefore, the study of the physicochemical properties of glasses and 
glass-crystalline materials obtained from ore processing tailings, as well as issues 
of their production technology, is an urgent task. 

We conducted comprehensive studies of glass formation in (FeO-Fe2O3)-
SiO2-Al2O3-Na2O (FeO-Fe2O3)-SiO2-Al2O3-MgO and (FeO-Fe2O3)-SiO2-
MgO-Na2O systems. The obtained materials were studied using modern 
methods of analysis: X-ray diffraction, IR spectroscopy, DTA, microscopic 
studies. We investigated the microhardness and chemical stability of the 
samples. We studied the forming properties of glasses and the dependence of 
the viscosity of their melts on the composition. Taking into account the 
significant content of iron oxides in glass, we studied the influence of the total 
content of iron oxides, temperature and redox conditions of glass cooking on 
the FeO↔Fe2O3 equilibrium. Also, we investigated the crystallization ability 
of the obtained glasses and evaluated their decorative properties. 

In fig. 1 shows photos of the obtained materials that can be used as facing tiles. 
 

 
 

Fig. 1. Samples of vitreous materials of the system 
(FeO-Fe2O3)-SiO2-MgO-Na2O 
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The macro-wave structure of the surface with gradation of color is caused 
by the high tendency of the compositions of the system (FeO-Fe2O3)-SiO2-
MgO-Na2O to macroliquefaction. 

In the oxidative conditions of glass boiling in the (FeO-Fe2O3)-SiO2-
Al2O3-Na2O system, iron-containing phases are formed: hematite (Fe2O3), 
aegirinite (Na2O∙Fe2O3∙4SiO2). They form a film on the surface of the 
samples, the thickness of which can be compared with the wavelengths of the 
visible range. What is evidenced by the effect of iridescence due to light 
interference (Fig. 2). 

 

 
 

Fig. 2. Samples of glass (a) and glass-crystalline material (b)  
of the system (FeO-Fe2O3)-SiO2-Al2O3-Na2O 

 
As a result of the study, the optimal compositions of the charge, 

technological modes of glass melting and its heat treatment were determined. 
The conducted studies confirmed the possibility of processing waste from ore 
processing using glass technology. 
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Сучасна промисловість стикається з необхідністю збереження обсягів 

виробництва і конкурентоспроможності одночасно зі збереженням ресурсів 
і підтримки екології. З цією метою Європейська Комісія представила 
законопроєкт про критичну сировину (European Critical Raw Materials Act), 
де визначила перелік «критичних» природних матеріалів, які забезпечують 
функціонування технологій стратегічних галузей, таких як відновлювана 
енергетика, цифрові технології, космос і оборона. 




