experimantal determination of standard thermodynamic properties of individual compositions by the high-temperature galvanic cell method
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To measure of electromotive force’s temperature changes is the only direct method of chemical reaction free energy value determination.  This brings to its application for investigation of phase relations, thermochemical parameters of reactions and solid solution volatiles’ activities in a wide range of temperature and pressure.  
It is considered a nowadays situation, theoretical background, possibilities and using limitations of the galvanic cell method depending on different solid electrolyte types.  Possibilities of the method are shown in terms of the Ag-Au-S (Se,Te) systems’ investigations  with Ag+- conducting electrolyte as well as there is an interpretation  of measurement results. Also there is an interpretation of processes connected to first-order phase transitions and metastable conditions of matter.  
There are, also, examples of oxygen activity determination in basic rocks or chondrites of different petrologycal types and direct determination of oxygen or sulfur partial pressure in high-temperature fumaroles of active volcanoes using ceramic O2- -conducting electrolytes.

Special attention is paid to application of auxiliary (buffer) systems for investigation of sulfide-sulphate systemes’ phase reactions and solid solution volatiles’ activities in symmetrical electrochemical cells (Zn-Fe-Ag-S-O system). 
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