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The problems of new physical effects appearance accompanied chemical combustion processes (SHS 

and analogues) were discussed. Those are soft X-ray irradiation, non-thermal routes of energy dissipation, 

and conditions of quasi-adiabatic combustion [1]. 

In the previous studies of Dr. A.I. Kirdyashkin’s group [2, 3] and ours [4] it is shown that by thermites 

combustion, and especially for high-energy / high enthalpy ones, the local energy release could be higher 

than the theoretical ones assuming only chemical interaction. Calcium in noticeable concentrations was 

found in the solid combustion residues of Al-Fe2O3 thermites.  

It has been found that during the synthesis of MgAl2O4 spinel by the SHS method in the (MgO-Al2O3-

Mg(NO3)2 6H2O)-Al system with boron additives (1-4 wt. %), diamond phase is formed in the synthesis 

products. The composition and structure of the final reagents were confirmed by XRD, SEM, equipped with 

an EDAX local X-ray microanalysis system. IR spectroscopic analysis confirmed the formation of carbon, 

which has a diamond-like lattice of lonsdaleite with aggregated nitrogen defects similar to the lattice of 

detonation diamonds. The emission spectrum of the radiation of the SHS process, obtained using a high-

resolution spectrometer, showed that the composition of the evolved gases includes mainly hydrogen. Low-

intensity lines of Al and O with various degrees of ionization and He are observed. It is shown that under 

certain conditions low-energy nuclear reactions (boron-proton reaction) occured in the high-speed SHS 

processes in the combustion wave. Due to the chemical inertness of MgAl2O4 to carbon at high temperatures, 

carbon formed during the boron-proton reaction is retained in the pores and intergranular space of the spinel. 

Based on the obtained experimental data, the most probable mechanism of carbon formation in the synthesis 

products was proposed [5]. 
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