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Abstract 
Electrical conductivity of solutions depends on the nature of the solute and solvent. It is associated with 

the mobility of ions that are formed during the dissociation of substances in the corresponding solvents. In 
solvents with large dielectric constant values, substances dissociate into their constituent ions to a greater 
degree. The dielectric constant of water at room temperature is 78.25. It is a universal solvent and most salts 
dissolve in it with the decomposition into ions. In proton solvents containing mobile hydrogen ions, salts also 
dissolve with dissociation into ions. Such solvents include alcohols, the dielectric constant of which is 
significantly less than the dielectric constant of water. To describe the electrical conductivity of salt solutions 
in solvents with small dielectric constant, it is proposed to use the Pisarzhevsky-Valden equation in literature. 
This equation assumes that solvents have a similar chemical nature and the mechanism of salt ion solvation by 
molecules of different solvents is the same. The degree of solvation changes significantly from one solvent to 
another for salts containing small ions. This is due to the different solvation of ions in different solvents. 
Therefore, for such solutions, Pisarzhevsky-Valden equation should not be satisfied. To account for the 
mechanism of ion solvation in different solvents, A.M. Shkodin proposed an equation that takes into account 
the dielectric constant of solvent. In this regard the possibility of describing the equivalent conductivity of 
alcohol solutions of salts with infinite dilution by the equations of Pisarzewski-Valden and Shkodin has been 
studied in this article. 

Electrical conductivity of the studied solutions was judged by the specific χ and equivalent to λ 
electrical conductivities. These two conductivities are related by the equation λ = χ/С, where С is the solution 
concentration. In this article, for salt solutions of with different concentrations in a certain alcohol, the values 
of χ and λ were found. By analyzing the dependences 1/λ = f(λС), the values of the limiting equivalent 
conductivity (λ∞) were found at C = 0. For solutions of each salt in different alcohols, the possibility of describing 
the obtained values of λ∞ by the Pisarzhevsky-Valden (λ∞· = const) and Shkodin (λ∞· = А·exp(-B/D), where  
and D are viscosity and the dielectric constant of alcohol; A, B = const). It was found that the experimental 
data obtained for solutions of sodium iodite and chlorides of cobalt, iron (3), lithium, calcium, nickel, copper, 
zinc in alcohols (ethanol, propanol-2 and batanol-1) are better described by the Shkodin equation. 
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