
Full Paper _____________________________________________________ Thematic Section: Theoretical Research. 
Reference Object Identifier – ROI: jbc-02/15-43-8-140                                         Subsection: Physical Organic Chemistry.                                                                                                     

 140 ________ © Butlerov Communications. 2015. Vol.43. No.8. _________ Kazan. The Republic of Tatarstan. Russia. 

The article is published on materials of the report on “International Scientific Forum  
Butlerov Heritage – 2015”. http://foundation.butlerov.com/bh-2015/        (English Preprint) 
Submitted on April 21, 2015. 

 

Bond dissociation energy of С-Х (X = F, Cl, Br, I) bonds in halogen-
containing hydrocarbons: correlation ratios with electronegativity, 

force constants of bonds and radii of atom X 
 

© Vladimir E. Tumanov 
Institute of Problems of Chemical Physics RAS. Chernogolovka, 142432.  

Russian Federation. Fax: +7 (496) 522-35-07. Е-mail: tve@icp.ac.ru 
 
Keywords: bond dissociation energy, enthalpy of radical formation, enthalpy of molecule formation, 
electronegativity, force constant, atom radius, correlation ratio, regression equation. 
 

Abstract 
In this paper dissociation energies of C-X-bonds (X=F, Cl, Br, I) in halogen-containing hydrocarbons 

are calculated or specified using enthalpies of free radical formation derived from the experimental kinetic 
data. Comparison of the obtained results with the literary data is made. Correlation connection between the 
dissociation energy of C-X-bond of the replaced hydrocarbons and their electronegativity, force constant and 
atom radius of X is established. The regression equations for various groups of halogen-containing hydrocar-
bons 321    XXCCXXXC brDDD  are suggested, where DF-F = 158.670 ± 0.096 kJ/mol, DCl-Cl = 
242.58 ± 0.004 kJ/mol, DBr-Br = 193.859 ± 0.120 kJ/mol, DI-I = 152.25 ± 0.57 kJ/mol, DC-C are calculated using 
enthalpies of free radical formation.  

 


