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Abstract 
One of the tasks of physicochemical analysis is the construction of composition-property diagrams. In 

this paper, a mathematical modeling of saturation concentration with magnesium oxide of slags of the CaO-
SiO2-Al2O3-MnO-P2O5-FeO system in a wide range of chemical composition at temperatures of 1550 and 
1650 oC was carried out. Variables of the system were restricted: CaO/SiO2 = 1.5-3; 25-40% FeO; 4% Al2O3; 
0.3% P2O5; 7% MnO. Using the simplex-lattice planning method, adequate mathematical models were 
obtained for two temperatures of 1550 and 1650 °C in the form of a degree III polynomial, describing the 
saturation concentration with the magnesium oxide of the slag, depending on its composition. The results of 
mathematical modeling are presented graphically in the form of composition-concentration saturation 
diagrams at a fixed temperature. The results of mathematical modeling in combination with the mathematical 
method of simplex-lattice planning allowed to obtain new data on the dependence of saturation concentration 
of magnesium oxide in the slag of the CaO-SiO2-Al2O3-MnO-P2O5-FeO system in a wide range of chemical 
composition at temperatures of 1550 and 1650 oC. It can be seen from the diagrams that the influence of the 
slag basicity on the saturation concentration of MgO and the practical absence of FeO influence on the 
saturation concentration are clearly traced in the studied region of slag compositions. The maximum 
concentration of MgO slag saturation is observed in the slag basicity interval 1.5-2.0 and 25-40% FeO 
concentration, reaching 8.5-10% at 1550 °C and increasing to 9.5-11.5% at 1650°C. An increase in the 
basicity of the slag to 2.5-3.0 is accompanied by a decrease in the saturation concentration of MgO slag to 6.5-
7.5% and to 7.5-8.0% at temperatures of 1550 and 1650°C, respectively. The generalization of the results of 
modeling and chemical composition of slags of current production made it possible to identify areas (shaded 
areas) corresponding to the chemical composition of the slag from the melting and oxidizing period, from the 
analysis of which it follows that during the melting period at 1550 °C, basicities 2.0-2.5 and 20.0-30.0% FeO 
concentration in slag, the concentration of MgO is sufficient to maintain at a level of 7.5-9.2%, and 8.2-9.5% 
MgO in the oxidation period at 1650 °C, basicity 2.5-3,0 and 30-40% FeO concentration in slag. 

 
 

References 
[1] P. Porrachin, D. Onesti, A. Grosso, F. Miani. The role of slag foaming in optimizing of the thermal 

performance of EAF AC. Steel. 2005. No.4. P.84-86. (russian) 
[2] D. Sanford, V. Garside, K. Shawnville. Increasing of the refractories resistance on DSP by 

PACIFICSTEEL, New Zealand. News of Black Metallurgy Abroad. 2005. No.1. P.25-26. (russian) 



THE USE OF THE SIMPLEX LATTICE METHOD FOR CONSTRUCTING THE COMPOSITION-CONCENTRATION… 102-106 

©Бутлеровские сообщения. 2017. Т.52. №11. _____________ E-mail:  journal.bc@gmail.com ______________ 103  

[3] A.P. Luz, T.A. Avila, P. Bonadia. Foaming of slag in DSP. News of Black Metallurgy Abroad. 2011. 
No.5. P.24-26. (russian) 

[4] E. Shurman, G. Mann, D. Nole et al. Influence of dissolved MgO on the durability of the dolomite lining 
of oxygen converters. Black Metals. 1985. No.3. P.33-41. (russian) 

[5] K.Kh. Obb, Yu. Stradtman, M. Raeder. Impact on the dissolution of lime with additives of natural and 
synthetic fluxes. Black Metals. 1978. No.6. P.834-841. (russian) 

[6] A.A. Babenko, L.Yu. Krivykh, V.V. Levchuk. Effect of magnesium oxide on the refining properties of 
converter slags. Billetin of Higher Educational Institutions. Ferrous Metallurgy. 2010. No.4. P.20-23. 
(russian) 

[7] A.A. Babenko, L.A. Smirnov, L.Yu. Mikhailova. Theoretical bases and technology of melting in oxygen 
converters and chipboard under magnesian slags. Proceedings of the XIVth International Congress of 
Steelmakers. Moscow: Chermetinformation. 2016. P.157-162. (russian)  

[8] A.A. Babenko, L.Yu. Mikhailova, M.V. Ushakov. Thermodynamics and kinetics of deformation of iron-
carbon metal under magnesian slags. Rasplavy. 2015. No.3. P.53-60. (russian) 

[9] M.V. Zuev, A.A. Babenko, S.P. Burmasov and others. A set of technological solutions for reducing the 
energy and material consumption of the process of smelting a steel semi-finished product in modern 
particle boards. Metallurgist. 2014. No.7. P.45-49. (russian) 

[10] V.A. Kim, A.A. Akberdin, I.S. Kulikov. The use of lattices simplex charting-type structure - the 
viscosity. Billetin of Higher Educational Institutions. Ferrous Metallurgy. 1980. No.9. P.167-168. 
(russian) 

[11] V.A. Kim, E.I. Nikolai, A.A. Akberdin, I.S. Kulikov. The planning experiment the study of physical - 
chemical properties of metallurgical slags: Toolkit. Alma-Ata: Nauka. 1989. 116p. (russian) 

[12] V.B. Okhotskiy. Models of metallurgical systems. Dnepropetrovsk: «System technologies». 2006. 287p. 
(russian) 

 


