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At present barium cerates doped by rare-earth elements oxides are widely used in hydrogen sensors, fuel cells, electro catalysis, etc. One of the important characteristics for perspective application of these compounds is their thermodynamic stability. 
The work is devoted to synthesis of barium cerates doped by neodymium and lutetium oxides and their thermochemical investigation. The following phases were synthesized from BaCO3, CeO2, Nd2O3 or Lu2O3 by method of solid state reactions: BaCe0.8Nd0.2O2.9 and BaCe0.8Lu0.2O2.9 (70 h at 1000 C, 10 h at 1100 C, 24 h at 1400  C). The compound BaCe0.8Lu0.2O2.9 was synthesized for the first time. The X-ray measurements (STADI-P, radiation - Cu K1) showed that samples were single phases. The solution calorimetry was used to determine thermochemical properties. The dissolution enthalpies of cerates and dissolution enthalpies of barium chloride, neodymium (lutetium) chloride and cerium chloride mixture were measured (1 M HCl with 0.1 M KI). The formation enthalpies of barium cerates from binary oxides, the standard formation enthalpies of  BaCe0.8Nd0.2O2.9 and BaCe0.8Lu0.2O2.9, and also the reactions enthalpies of  interaction with aluminum oxide and zirconium dioxide were calculated on the basis of obtained and literature data. It was shown that cerates were thermodynamically stable with regard to their decomposition into binary oxides, but reacted with Al2O3 and ZrO2. It is necessary to take into account at their application. 
