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The compounds on the basis of bismuth oxide are perspective materials to be used in ceramic oxygen generators, electro catalysis, fuel cells, etc. The full physico-chemical investigation of employed systems is necessary to optimize the synthesis processes of materials based on the phases. 

The present work is devoted to calorimetric investigation of compounds in the Bi2O3-Nd2O3-Re2O7 and Bi2O3-La2O3-Re2O7 systems. Phases with composition Bi12.5Nd1.5ReO24.5 and Bi12.5La1.5ReO24.5 have the best ionic conductivity in the range of 300-600С, that are comparable to BiMEVOX oxides. But in contrast to the two-dimensional properties of BiMEVOX, Bi12.5RE1.5ReO24.5 compounds are isotropic and such thermal expansion effects may well be advantageous for applications.  

 The Bi12.5Nd1.5ReO24.5 and Bi12.5La1.5ReO24.5 phases were prepared by solid state synthesis at 800( С from Bi2O3, Nd2O3(La2O3) and NH4ReO4. X-ray diffraction showed that the samples were single phases.  The dissolution enthalpies of Bi2O3, Nd2O3, La2O3,  Re2O7, Bi12.5Nd1.5ReO24.5 and Bi12.5La1.5ReO24.5 were measured in 2 M HCl with H2O2 at 298.15 K by solution calorimetry. On the basis of obtained data the standard formation enthalpies and formation enthalpies from binary oxides were calculated.  It was established that the compound Bi12.5Nd1.5ReO24.5 is more thermodynamically stable than Bi12.5La1.5ReO24.5 but the conductivity is lower for the Nd-containing compound.  
