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It is known that electron paramagnetic resonance (EPR) is generated mainly by free carbon bonds in the 

condensed aromatic structure of asphaltenes. With an increase in temperature (above 380oC), the effect of 

ultraviolet rays and the mechanical processing procedure, the number of free radicals in the substance 

increases, that is, the oxidation process accelerates. The scheme of the formation of free radicals from resins 

and asphaltenes under the influence of light energy is as following: when the formed free radicals interact with 

molecular oxygen, peroxide radicals, hydroperoxides and then high-molecular complex compounds are formed 

[1]. 

Paraffin series hydrocarbons reduce the number of free radicals. As the molecular weight of the oxidized 

bitumen increases and its oxidation deepens, the intensity of the EPR signal increases, which is explained by 

the increase in the amount of asphaltenes and the number of free radicals. It should be noted that the number 

of free radicals in cracked bitumen is higher than the number of free radicals in oxidized bitumen of that brand. 

If we take the number (amount) of free radicals in the oxidized bitumen of the "БН-П" brand to be 100, in 

"БН-Ш" and "БН-IV" its number is 170 and 180, respectively, and in cracked bitumen of the corresponding 

brands, it is 175 and 200 [2]. 
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