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Thermodynamic properties of gaseous gallium and indium molybdates and tungstates were investigated by Knudsen effusion technique combined with mass spectrometric analysis of vapor.

Mass spectrometer MS-1301 was used. М2О3 (М = Ga, In) were evaporated from molybdenum and tungsten cells. The effusion cells were heated by electron bombardment, the temperature was measured by optical pyrometer. The salts M2XO4 and Ga2X2O7 (X = Mo, W) were fixed in the temperature range 1500-2000 K. Salts In2X2O7 could not be registered because of limitations of mass spectrometer.
The partial vapor pressures of the gaseous species were determined by the ion current comparison method with Au as the external standard. Enthalpies of gaseous reactions (1) and (2) were calculated using the equations (3) and (4).
M2O + XO3 = M2XO4





(1)

Ga2O + 2 XO3 = Ga2X2O7




(2)
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(4)

Thermodynamic functions of gaseous oxides which are necessary for calculations were taken from literature. Thermodynamic functions of gaseous salts were calculated by methods of statistical thermodynamics in “rigid rotator – harmonic oscillator” approximation. In order to obtain structures of salts’ molecules the quantum chemical calculations by DFT method with hybrid exchange-correlation functional B3LYP were used.
The structures and the standard formation and atomization enthalpies of gaseous salts Ga2MoO4, Ga2WO4, Ga2Mo2O7, Ga2W2O7, In2MoO4 and In2WO4 were obtained.
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