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This work presents the calculation of the thermodynamic properties of the MgO-SiO, melts at
temperature from 1700 to 2300 K in the framework of the ideal associated solutions theory. The
simplified lattice model as before for CaO-AlL,O; [1], CaO-SiO, [2] and Al,O3-SiO, system [3]
accounts for the intermolecular interactions using the semi-phenomenological parameters, which were
determined on the base of the experimental [4] and reference [5, 6] thermodynamic data.

In contrast to the previous calculations made in the frameworks of the quasichemical model [7], the
initial thermodynamic data considers 8 condensed phases (4 solid and 4 liquid) and 11 gas species;
these components are listed in the Table.

The same Table gives the calculated values of the Gibbs formation energies for the compounds and
the vapor species over the MgO-Si0O, system, which are used for the calculation of the equilibrium
conditions in the system at a given composition and temperature. The equation solution for the integral
Gibbs energy for the system studied was found by the widely used approach, namely the Gibbs energy
minimization method.

Table The Gibbs energies of formation of condensed phases and vapor species over MgO-
Si0O; melts at 2000 K calculated in the present study according to data [4-6]

Condensed phases Gas phase
Solid phases AG2000, Liquid phases AGao00, Vapor species AGao00,
kJ/mole kJ/mole kJ/mole
MgO -376.430 MgO -349.107 Mg -57.263
MgSiO; -956.936 MgSiO; -963.256 MgO -108.759
Mg,SiOy -1363.087 Mg,SiO, -1357.504 Si 167.228
SiO, -550.476 Si0, -550.520 SiO -254.769
SiO, -314.875
Si, 216.304
Si,0, -558.796
Si3 265.892
(0] 121.662
0, 0.000
0O; 273.851

The obtained results are shown in fig. 1. and compared with the experimental data obtained by the
mass spectrometric Knudsen effusion method in the temperature range 1770-1973 K [8-10].

As seen from the figure, the calculated oxide activities at 1873 and 1973 K showed the presence of
small liquid phase region according to the phase diagram of MgO-SiO, system. These values are
correlated to the experimental results. The experimental data differ greatly, which might be due to
measuring errors amounting to 20%.

The calculated values of Gibbs energies of the magnesium silicate melts formation are deviated of
3-4 kJ/mole with respect to the experimental data heaving the errors of the same order of magnitude.
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Fig.1. Activities of MgO (a), SiO, (), and the Gibbs energies of formation of the melts of the MgO-
Si0, system (c) at 1770 (1), 1873 (2, 5), 1890 (3) and 1973 K (4, 6), obtained by mass spectrometric
method (1 and 3 —in [8, 9], 2 and 4 — in [10]) and calculated in the present study (5, 6).
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