SYNTHESIS, STRUCTURE, ION CONDUCTIVITY AND FORMATION 
ENTHALPY OF Bi12.5Lu1.5ReO24.5
A.N. Bryzgalova, N.I. Matskevich, M.Yu. Matskevich, C. Greaves, Th. Wolf
Institute of Inorganic Chemistry SB RAS, Russia, 630090 Novosibirsk,

Prospect Acad. Lavrentiev, 3, nata@che.nsk.su 

School of Chemistry, University of Birmingham, UK, Birmingham B15 2TT
Institute of Solid State Chemistry, Germany, 76021 Karlsruhe

The present work is devoted to synthesis of Bi12.5Lu1.5ReO24.5 compound, determination of its structure, measurement of ionic conductivity and formation enthalpy. The phase was synthesized for the first time.

In paper of Prof. C. Greaves [1] the new class of oxides with general formula Bi12.5RE1.5ReO24.5 showing the high ionic conductivity was discovered. The phases were prepared for RE = La, Nd, Eu, Er, Y. We synthesized Bi12.5Lu1.5ReO24.5 phase by solid state synthesis at 800 C during 70 h. Identification was performed by X-ray and neutron diffraction. Bi12.5Lu1.5ReO24.5 crystallizes in the cubic system, a = 5.5591(2) Ǻ, space group Fm3m with atomic positions Bi/Lu/Re in 4a (0 0 0). Impedance spectroscopy measurements were performed in the range from 200 to 600° C.  It was shown that compound has conductivity higher than Bi12.5Y1.5ReO24.5 but lower than Bi12.5Er1.5ReO24.5, Bi12.5Nd1.5ReO24.5, and Bi12.5La1.5ReO24.5. Conductivity at 400oC: у400 (S∙cm-1) = 9.95∙10-4, 2.07∙10-3, 2.72∙10-3, 6.09∙10-3, and 7.24∙10-3 for Bi12.5Y1.5ReO24.5, Bi12.5Lu1.5ReO24.5, Bi12.5Er1.5ReO24.5, Bi12.5Nd1.5ReO24.5, and Bi12.5La1.5ReO24.5 respectively.
The standard formation enthalpy of Bi12.5Lu1.5ReO24.5 and the formation enthalpy from binary oxides were determined by solution calorimetry.  It was showed that the compound has the highest thermodynamic stability among phases Bi12.5RE1.5ReO24.5 (RE = Y, La, Nd, Eu, Er, Lu).  
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