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Introduction
Cesium dihydrogen phosphate is one of the most conductive proton electrolytes in the intermediate temperatures and is of great scientific and practice interest to be used as a proton membrane in fuel cells. It has one of the highest value of proton conductivity, 6·10-2 S•cm-1 in superionic phase; the low temperature phase (LT) (P21/m) conductivity is less than 10-6 Scm-1. However superionic phase of CsH2PO4 is stable at 30 mol% of water vapor. Dispersed SrZrO3 and SnP2O7 compounds are known to have high water retention at relatively high temperatures; it should be important for the improvement of thermal stability of CsH2PO4 superionic state at the lower water partial pressure in the composite electrolytes. 

This work was directed to the investigation of the new types of composite (1-x)CsH2PO4-xA electrolytes, where A=SrZrO3 and SnP2O7, x=0.1-0.8. The microstructure, phase composition, electrotransport and thermal properties of proton composite electrolytes were investigated firstly in a wide range of compositions at different water vapor partial pressures at 40-260oC.

Experiments
(1-x)CsH2PO4-xSrZrO3 and (1-x)CsH2PO4-xSnP2O7 composites were synthesized by prolong mechanical mixing of the stoichiometric quantities of CsH2PO4 and dispersed matrix followed by heating at temperatures ~220oC. The investigation was carried out using IR and a.c. impedance spectroscopy, XRD, DSC, TGA analysis and high resolution electron microscopy. 

Results and Discussion

According to X-ray diffraction, the crystalline structure of CsH2PO4 was preserved and the chemical interaction of the salt with the matrix was not observed. Thermodynamic and structural properties of CsH2PO4 in composites differ significantly from the ones of individual salt due to the structural disordering and partial amorphization. With increase of the mole fraction of high dispersed SrZrO3 or SnP2O7 in the composites, a gradual increase of proton conductivity up to 1-3 orders of magnitude in the low temperature phase was observed, due to the dispersion of salt at small x values and the subsequent partial amorphization with the increase of heterogeneous additive content. The conductivity in superionic phase does not depend on the heterogeneous additive content up to x=0.2 and then decreases with x increase at x>0.3. The optimal compositions were developed and studied more detailed in different conditions with ith variable water vapor pressure. The composites were shown to have significant thermal stability and high conductivity ~10-2 S/cm during a long term storage at the significantly lower water partial pressure (7.5-12.5 mol %) in comparison with an individual CsH2PO4. The substantial effect of the heterogeneous matrix with high water retention SrZrO3 or SnP2O7  on the stability of CsH2PO4 in superionic phase at 230-260оС in nanocomposites (1-x)CsH2PO4-хЅnР2О7 and (1-x)CsH2PO4-хSrZrO3 has been detected firstly. The comparison of two types of electrolytes has been carried out. Such effects are extremely important for creating intermediate-temperature proton membrane for the fuel cells.
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