Thermodynamic calculation of THE STRUCTURE OF alkali-silicate melts 
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The work is devoted to study of silicate melts structure depending on composition and temperature by means of thermodynamic modeling. Obtained results were compared to direct structure investigations. The model of associated solutions [1] was used for thermodynamic calculations of Qn-distribution in glasses and melts of binary and ternary silicate systems. To test the model the obtained data compared to results of high-temperature Raman spectroscopy. 
According to thermodynamic modeling the equilibrium between structure units of silicate system (M2O ≤ 50%) shifts to the right with increasing temperature in sodium and potassium silicate melts. Qn-distribution of lithium silicate melts behaves oppositely, and spectroscopic data confirm this result. By means of thermodynamic modeling it was shown that in the system (40-х)%К2О(х%Li2O(60%SiO2 distribution of modifier cations between  Qn - species becomes more random with increasing temperature. According to the idea about acid-base interaction in melts there is ordering of this distribution with decreasing temperature. Such behavior is agreed with results of Raman spectroscopy for glasses.

Thus thermodynamic modeling based on model of associated solutions can be used for definition of Qn–distribution in binary and ternary silicate melts.
The work was supported by the Russian Foundation for Basic Research (grant № 07-05-96046), Program of Joint Research of UrB-SB of RAS and grant RNP 2.1.1/5741.
REFERENCES
[1] Shakhmatkin B.A. et al. // Int. Cong. Glass, 1, p. 52-60, 2001.
