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The interaction between natural alumosilicate, iron powder and iron oxides in the self-

heating chemical mixtures containing graphite and a mixture of iron oxides was studied using 

DTG analysis in inert atmosphere and in presence of oxygen. The thermochemical changes in 

inert conditions (atmosphere of He) of the investigated objects have shown that iron and 

metastable compounds regulate the implementation of oxidative exothermic reaction in such 

way: Fe→FeO→Fe3O4 (FeO·Fe2O3) in the wide temperature range (19–80 °C) (fig. 1). 
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Fig. 1. Energy map of the thermochemical 

reaction in the atmosphere of He 

Fig. 2. Energy map of the thermochemical 

reaction in the presence of oxygen 

 

The presence of oxygen blocks the bulk exotermic reaction due the high surface activity 

of the metastable iron oxides. In this case the stable Fe2O3 were formed. Formation of such 

structures on the wustite surface decreased the temperature range of the exotermic reaction. It 

became 20–32 °C (fig. 2). 

  


