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Enhanced volatilization of UO2 and U3O8 uranium oxides in presence of oxygen and water vapor detected in several investigations was explained by formation of UO3 and UO2(OH)2 gaseous molecules [1, 2]. Gorokhov and Sidorova [3] estimated UO2(OH)2(g) molecular constants and evaluated the enthalpy of formation for this species. With this data they have performed thermodynamic modeling of the vapor composition for the U – O – H system in a broad temperature range. However, the thermodynamic modeling under assumption of UO2(OH)2 as the only UxOyHz gaseous species gives the lower bound for the enhancement effect, because several other UxOyHz molecules are not taken into account. The most probable candidates for inclusion in the list of these species are UO2(OH), UO(OH), and UOH molecules. 

In this report will be presented results of thermodynamic modeling of the U – O – H system with inclusion of UO2(OH)2, UO2(OH), UO(OH), and UOH gaseous molecules in the list of the vapor components. Molecular constants and enthalpy of formation values for UxOyHz molecules were evaluated taking into account recent results of quantum-chemical calculations [4, 5]. In calculations of thermodynamic functions the effect of internal rotation of the O–H groups was taken into account. In addition to high concentration of UO3(g), the results of modeling demonstrate essential importance of both UO2(OH)2 and UO2(OH) gaseous molecules in the U – O – H system at high temperatures. An important result of modeling consists in demonstrating decrease of UO2(OH)2 and increase of UO2(OH) concentration with rising temperature. At all temperatures UO(OH) and UOH molecules remain minor constituents of the vapor. 
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