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ABSTRACT. The method of constructing an experimental dependence on temperature of the pyrite-containing ore samples during microwave exposure time is given. 
According to the results of the experiments, the stabilization temperature and the optimum microwave exposure time are determined. The character of the 
dependence of the stabilization temperature on the pyrite content in the samples is defined. 
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РЕЗЮМЕ. Описана е методика за построяване на експериментална зависимост на температурата на образец от пиритсъдържаща руда от времето на СВЧ 
въздействие. На основание на резултатите от експериментите е определена температурата на стабилизация и оптималното време на СВЧ въздействие. 
Установен е характерът на зависимостта на температурата на стабилизация от съдържанието на пирита в образците. 
 
Ключови думи: пиритсъдържаща руда, СВЧ въздействие, оптимално време за облъчване, температура на стабилизация 

 
Defining the task 

It is well known that during the technological processes for 
mineral processing – crushing and grinding – a large quantity 
of hard to be ground ores and rocks is involved in order to 
extract the useful components. Since the ores of ferrous 
metals are, as a rule, of high strength, the use of traditional 
processing and grinding methods leads to a significant 
increase in energy costs, intensive wear on the metal parts of 
the mills, and considerable losses of extracted useful 
components due to the incomplete uncovering of the twins. 
Therefore, it is necessary to determine the methods for 
purposeful modification of the technological properties of the 
hard to be ground minerals, which increase the efficiency of 
their processing. Finding new approaches that take into 
account the heterogeneity of the rock types that make up the 
ore body and the reasons for the structural transformations of 
the ore minerals will make it possible to significantly reduce the 
energy intensity of the grinding process. Such studies have 
been carried out by well-known scholars – I.A.Birger, N.P.Vloh, 
Julij I. Zetser, M.G. Zilbershmidt, V.A.Kondrashov, J.M.Misnik, 
A.N. Moskalev, G.Y. Novik, A. D. Sashurin, R. M. Sultanalieva, 
K. Tazhibaev, M. Friedman and others.  

One of the possible impacts on rock types with high 
hardness (strength), which increases the efficiency of their 
destruction, are the electrophysical fields. Their action is based 
on the absorption of the energy supplied to the rock and after 
its transformation, the rock is broken or there is a significant 

reduction of its hardness (strength). The electrophysical fields 
used can be classified into several groups: based on the use of 
direct current or industrial frequency current, high voltage 
electrical pulses, high and ultra-high frequency (UHF) 
electromagnetic field energy, infrared or optical effects.  

From the point of view of impact on the physico-
mechanical properties of the rocks and ores, the effect of the 
microwave exposure is quite perspective. The decrease in rock 
mass strength under such an impact is predetermined by the 
volumetric nature of the conversion of the radiated UHF energy 
into heat energy within the depth of waves’ penetration as well 
as by the high heating temperature and the influence of the 
resulting thermal stresses  which ensure the rate of the 
strength reduction, commensurate with the mechanical loading 
velocities [1,2].  

Duration of the microwave exposure is one of the key 
points for determining the parameters of microwave exposure 
on minerals in hard rocks. Most of the scientists studying the 
effects of microwave exposure on rocks determined the 
temperature of the samples by using a calculation method 
based on their thermoformance and the experimental results 
for the relative (specific) volumetric intensity of the grinding 
depending on the optimum exposure time. Data show that this 
time ranges from 3 to 5 minutes [3] 

This paper presents the results of the experimental studies 
of the heating temperature dependence of pyrite-containing 
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