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K. Kamunur, B.Milihat, D.A.Baiseitov, N.B.Kudyarova, A.D.Isagaliev, R.G. Abdulkarimova 

The synthesis of composite materials based on borate ore of Inder deposit 

of RK in the combustion mode 

 

The paper presents the possibility of obtaining composite materials containing ZrB2 from the mixture of 
ZrSiO4, B2O3 (borate ore) and Mg by self-propagating high temperature synthesis (SHS) method. The effect of 
mechanical activation time on phase composition and properties of composite materials was studied. SHS 
products were investigated by methods of X-ray analysis and scanning electron microscope. The presence of 
high temperature phases – zirconium diboride, magnesium oxide and their spinels was determined by the 
method of X-ray analysis. The possibility of using the mineral raw materials of RK: borate ore of Inder deposit 
and natural zircon for production composite materials in the combustion mode was shown.  

Keywords: borate ore, zirconium diboride, self-propagating high -temperature synthesis (SHS), mechanical 
activation (MA) 
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ZrSiO4(s) + 5Mg(s) + B2O3(s) =  
=ZrB2(s) + SiO2(s) + 5MgO(s);  
ZrSiO4(s) = SiO2(s) + ZrO2(s); 
ZrO2(s) + 2Mg(s) = Zr(s) + 2MgO(s); 
3Mg (s) + B2O3(s)= 2B(s) + 3MgO(s); 
Zr(s) + 2B(s) = ZrB2(s); 
Zr(s) + B (s) = ZrB (s). 
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