
Accepted Manuscript

Improving the method of solution calorimetry for evaluation of the enthalpies
of phase transitions and condensed state enthalpies of formation

Ruslan N. Nagrimanov, Aizat A. Samatov, Dzmitry H. Zaitsau, Boris N.
Solomonov

PII: S0021-9614(18)30598-6
DOI: https://doi.org/10.1016/j.jct.2018.08.011
Reference: YJCHT 5499

To appear in: J. Chem. Thermodynamics

Received Date: 8 June 2018
Revised Date: 8 August 2018
Accepted Date: 9 August 2018

Please cite this article as: R.N. Nagrimanov, A.A. Samatov, D.H. Zaitsau, B.N. Solomonov, Improving the method
of solution calorimetry for evaluation of the enthalpies of phase transitions and condensed state enthalpies of
formation, J. Chem. Thermodynamics (2018), doi: https://doi.org/10.1016/j.jct.2018.08.011

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.jct.2018.08.011
https://doi.org/10.1016/j.jct.2018.08.011


  

1

Contribution to the special issue in honour of Prof. Kabo's 80th birthday

J. Chem. Thermodyn. 2018

Improving the method of solution calorimetry for evaluation of the enthalpies of 

phase transitions and condensed state enthalpies of formation

Ruslan N. Nagrimanova,* Aizat A. Samatova, Dzmitry H. Zaitsaub,c,** Boris N. 

Solomonova

aDepartment of Physical Chemistry, Kazan Federal University, Kremlevskaya str. 18, 420008 

Kazan, Russia
b Department of Physical Chemistry, University of Rostock, Dr-Lorenz-Weg 2, 18059 Rostock, 

Germany
c Chemical Department, Samara State Technical University, 443100, Russia

Abstract

In the present work, n-heptane was tested as a solvent with the zero-thermal effect of 

solution enthalpy for normal and cyclic alkanes. For alkanes in n-heptane, no obvious 

dependence of the solution enthalpy on alkyl chain length was found with the absolute values of 

the solution enthalpy being below the uncertainty of determination.

For aliphatic and aromatic compounds, the linear correlation between solvation enthalpy 

in n-heptane and molar refraction of these solutions was observed. Using evaluated linear fitting 

and the experimental values of solution enthalpies, the formation enthalpies in the condensed 

state for some classes of organic compounds were determined. The gas phase enthalpies of 

formation were computed at DLPNO-CCSD(T)/def2-QZVP level of theory. All experimental 

and calculated values were in good agreement with the most reliable literature data.

The solution enthalpies for thirty-five compounds were experimentally determined using 

solution calorimetry.
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