
 
Thematic Section: Research into New Technologies. ___________________________________________ Full Paper 
Subsection: Technology of the Inorganic Substances.                The Reference Object Identifier – ROI: jbc-01/19-58-5-127 

Kazan. The Republic of Tatarstan. Russia. _________ © Butlerov Communications. 2019. Vol.58. No.5. _________ 127 

The Digital Object Identifier – DOI: 10.37952/ROI-jbc-01/19-58-5-127  
Submitted on May 27, 2019. 

 

Modeling of phase equilibria of the system Ca, Fe // O, S in the 
framework of the generalized theory of regular ionic solutions  

 
© Svetlana E. Pratskova,*+ and Alexey O. Mardanov 

Department of Analytical and Physical Chemistry. Chelyabinsk State University. 
Br. Kashirins St., 129. Chelyabinsk, 454001. Russia. 

Phone: +7 (351) 99-70-64. E-mail: se_pratskova@mail.ru. 
   ___________________________________  

*Supervising author; +Corresponding author 
Keywords: oxide melts, generalized theory of “regular” ionic solutions, component activity, energy 
parameters of the theory. 
 

Abstract 
Sulfur refers to the harmful impurities of cast iron, deteriorating the quality of the metal. Therefore, 

much attention is paid to the problem of reducing sulfur in the iron, and then in steel. Most of the sulfur is 
dissolved in the iron as FeS. One method of non-domain removal of sulfur from cast iron is desulfurization. 
As a reagent in this process, powdered calcined lime CaO is used. 

The article presents the results of thermodynamic modeling of the Ca, Fe // O, S system within the 
framework of the generalized theory of "regular" ionic solutions. The equations for calculating the activity of 
the components of the system under study are derived. The energy parameters of the model are calculated 
taking into account the experimental data and melting characteristics of pure oxides and sulfides for the 
systems CaO – CaS, FeO – FeS, FeS – CaS, FeO – CaO. The values of the energy parameters are in good 
agreement with the experimental data. Calculated binary state diagrams of the system under study. The 
diagrams FeO – FeS, СaO – CaS, FeO – CaO, FeS – CaS are calculated over the entire molar fraction from 0 
to 1. The Gibbs energy of the exchange reaction FeS + CaO = FeO + CaS is determined on the basis of the 
following data: thermodynamic parameters characterizing the processes the melting of oxides and sulfides of 
iron and calcium, the values of the reduced thermodynamic potential Ф்

௢  and standard enthalpies of substances 
∆௙ܪ଴,௜௢  at absolute zero. Based on the values of the energy parameters calculated for the doubles and the Gibbs 
energy of the exchange reaction, a FeS – CaO diagram with a simple eutectic at 90 mol. % FeS and 10 mol. % 
CaO, melting at 1407 K. 
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