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Calculation of thermodynamic properties of diopside-jadeite solid solution
based on the fictive ternary model
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Abstract: Most minerals in the nature exist as solid solutions. Calculating the thermodynamic properties based on
their crystal chemistry characteristics is the basis for the theoretical study of the formation of minerals. In this pa-
per, a fictive ternary model for the simulation of thermodynamic properties of binary mineral solid solutions is intro-
duced. The thermodynamic properties of diopside-jadeite solid solution were calculated. By constructing one or-
dered intermediate state mineral and considering both long-range order and short-range order effects, the model
could calculate equilibrium thermodynamic parameters such as free energy, enthalpy, and entropy for a specific
composition based on the rule that the lowest free energy corresponds to thermodynamical equilibrium mineral solid
solution. The activity-composition relationship and temperature-composition phase diagram of diopside-jadeite solid
solution system were calculated with omphacite as ordered intermediate state. It is found that the order/disorder
transition of omphacite with increasing temperature is a first-order phase transition with a transition temperature of
1 148 +25 K, which is in agreement with the experimental results. The thermodynamic parameters of the diopside-

omphacite-jadeite system obtained in this paper can be applied to the study of the eclogitefacies metamorphism of
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rocks with the MORB bulk composition by means of pseudosection thermobarometry method.
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Table 1 Force field parameters for diopside-jadeite system

JEA FL
O core 0.751 575
O shell -2.457 515
Si core 3.400 000
Al core 2.550 000
Na core 0. 850 000
Ca core 1.700 000
Mg core 1.700 000
Buckingham Fox ACeV) p( A C(eV » A%)
Al core-O shell 1115.686 6 0.291 905 0.000 000
Mg core-O shell 1190.5254 0.284 037 0.000 000
Ca core-O shell 10 050.375 0.238 457  0.000 000
Na core-O shell 9956.983 5 0.218 298  0.000 000
Si core-O shell 995.922 38 0.304 057 0.000 000
O core-0 shell 593.055 53 0.321 826 29.61 488
Spring % ECeV + A72)
O core-0 shell 56.663 97
Three-body ECeV e rad™2)  6,(°)
O shell-Si core-O shell 2.517 1 109. 47
O shell-Al core-O shell 1.469 3 90. 000
O shell-Mg core-O shell 1.051 4 90. 000

s # JTH Buckingham S ML HTE 12 A
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Table 2 Margules parameters for diopside-jadeite
solid solution
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