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Abstract 
The probability of influence on the spin transitions of electrons by magnetic fields 

through the influence on the magnetic moment of the nucleus of a hydrogen atom is 

considered. The mechanism of decomposition of hydrocarbon molecules into hydrogen 

and carbon is based on a singlet-triplet transition in the state of spins of paired valence 

electrons, through a non-contact action of a collinear vector of an alternating magnetic 

field on the magnetic moment μ of the nuclei of a hydrocarbon molecule. The energy of 

the external magnetic field is spent on structuring the magnetic moments of hydrogen 

nuclei. When the calculated alternating magnetic field acts on the magnetic moment of 

the nucleus of one hydrogen atom by the magnetic induction vector opposite to the 

initial position, the angle θ between the initial direction of the external alternating 

magnetic field vector B ~ 1 and the magnetic moment μ of the hydrogen nucleus will 

change by π. The spin of one nucleus of a hydrogen atom will also change its orientation 

to the opposite state, relative to the initial position. As a result of the spin-spin 

interaction of the atomic nucleus with the valence electron, the orientation of the 

electron spin in the covalent chemical bond of atoms in the molecule will change. The 

process of magnetic control of the spin orientation in space will be carried out. The use 

of a solenoid with a low electrical resistance, as a source of a high-frequency alternating 

magnetic field, will allow the simultaneous non-contact action of an alternating 

magnetic field on all calculated covalent bonds of the entire mass of a hydrocarbon 

liquid placed in a magnetically transparent container inside the solenoid. Calculations 

for the destruction of one covalent bond by exposure to a magnetic pulse and the total 

number of destroyed covalent bonds in 1 second for a solenoid with a magnetic 

induction of 1.4∙10-4 T are presented. 

 



 

 

For citation: Dmitry P. Shatalov, Pyotr P. Purygin, Vladimir A. Glushchenkov, 

Dmitry S. Sineglazov. Method for calculating processes during the decomposition of 

molecules of hydrocarbon liquids under the influence of an alternating magnetic 

field. Butlerov Communications B. 2021. Vol.2. No.3. Id.3. DOI: 10.37952/ROI-jbc-

B/21-2-3-3 
 

References 
[1] D.P. Shatalov, P.P. Purygin, V.A. Glushchenkov, and D.S. Sineglazov. Theoretical 

prerequisites for obtaining carbon allotropic structures using alternating magnetic fields. 

Butlerov Communications B. 2021. Vol.1. No.1. Id.11. DOI: 10.37952/ROI-jbc-B/21-1-1-11  

[2] D.P. Shatalov, P.P. Purygin, V.A. Glushchenkov, and D.S. Sineglazov. Analysis of the 

mechanisms of magnetic control by changing the orientation of the spin of the atomic 

nucleus in space. Butlerov Communications B. 2021. Vol.1. No.1. Id.11. DOI: 

10.37952/ROI-jbc-B/21-1-2-8 

[3] E. Fermi. Quantum Mechanics. Moscow: Mir. 1968. P.368. (Russian) 

[4] J. Rossel. General physics. Moscow: Mir. 1964. P.508. (Russian) 

[5] T. Brown. Chemistry at the Center of Sciences. Moscow: Mir. 1983. P.520. (Russian) 

[6] K.M. Salikhov. 10 lectures on spin chemistry. Kazan: UNIPRESS. 2000. P.152. (Russian)   

[7] A.L. Buchachenko, R.Z. Sagdeev, K.M. Salikhov. Magnetic and spin effects in chemical 

reactions. Novosibirsk: Nauka. 1978. P.296. (Russian)   

[8] A.A. Ravdel, A.M. Ponomareva. A brief reference of physico-chemical quantities. Ed. 

8e. Leningrad: Chemistry. 1983. P.200. (Russian)   

[9] T.A. Timoshenko. Organic chemistry. Part 1. Tomsk: ed. Tomsk Polytechnic University. 

2012. P.168. (Russian)   

[10] H.M. Sergeev. NMR Spectroscopy. Moscow: MSU Publishing House. 1981. P.279. 

(Russian)   

[11] Patent for invention No. 2375722. Author: Shatalov D.P. Date of publication: 

10.02.2009. 

[12]  L.V. Mayer. Chemistry. Study guide. Part: III. Arkhangelsk: Northern (Arctic) Federal 

University. 2015. P.141. (Russian)   

[13] A.I. Kourdioukov, V.F. Khayrutdinov, F.M. Gumerov, Z.I. Zaripov, A.R. Gabitova, and 

A.U. Aetov. DFT study of homolytic scission of C–H bonds of alkanes and propylene 

glycol dehydrogenation reactions on Fe4O7, NiFe3O7 clusters and their protonated and 

hydroxylated forms. Butlerov Communications. 2020. Vol.64. No.10. P.119-135. DOI: 

10.37952/ROI-jbc-01/20-64-10-119 (Russian)   

[14] Dmitry P. Shatalov, Pyotr P. Purygin, Vladimir A. Glushchenkov, Dmitry S. 

Sineglazov. Method for calculating processes during the decomposition of molecules of 

hydrocarbon liquids under the influence of an alternating magnetic field. Butlerov 

Communications. 2021. Vol.68. No.12. P.1-8. DOI: 10.37952/ROI-jbc-01/21-68-12-1 

(Russian) 


