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The phosphates with structural frameworks {[L2(PO4)3]p-}3∞ (L is an octahedral cation) are known for their flexibility with regard to ionic substitutions and attract a wide interest due to their stability to high temperatures, aggressive media and thermal shocks. In the work we synthesized the phosphates Me0.5Zr2(PO4)3 (Me = Mg, Ca, Sr, Ba), studied their structure, thermal behavior, heat capacities and thermal expansions.
The crystalline phosphates were synthesized by sol-gel method based upon reactions taking place in aqueous solution. The phase purity of the synthesized samples was checked by X-ray diffraction. The results of electron microprobe analysis have shown that the samples are homogeneous and their compositions are close to the theoretical values calculated for the formula Me0.5Zr2(PO4)3. 
Mg0.5Zr2(PO4)3 crystallizes in a Sc2(WO4)3 structure in the P21/n space group, the other compounds are the structural analogs of mineral kosnarite (KZr2(PO4)3)  and their symmetry is rhombohedral. Synchronous DTA−TG analysis of the compounds Me0.5Zr2(PO4)3 (Me = Ca, Sr, Ba) have shown the absence of any thermal effects in the temperature interval 298−1473 K, Mg0.5Zr2(PO4)3 decomposes at ~1173 K.
Me0.5Zr2(PO4)3 heat capacities were measured from 7 to 650 K using equilibrium adiabatic (BCT-3) and dynamic (ADCTTB) calorimeters. Their heat capacity gradually increased with a rising temperature and varied a little at temperatures above 500 K. For the studied phosphates the thermodynamic functions Cp0, H0(T) – H0(0), S0(T), G0(T) – H0(0) were calculated in the range 0–650 K and the fractal dimensions were evaluated. The standard entropies of their formation were determined at 298.15 K. The obtained thermodynamic characteristics of these phosphates and literature data for the framework orthophosphates of zirconium and other metals in the oxidation state 2+ were compared.
The thermal expansion behavior of the phosphate Mg0.5Zr2(PO4)3 was investigated between room temperature and 1023 K by high-temperature X-ray powder diffractometry. The thermal expansion coefficients αa = – 2.3(10-6 K-1, αb = 7.8(10-6 K-1, αc = 0.1(10-6 K-1, αβ = – 0.2(10-6 K-1, and αv = 5.7(10-6 K-1 obtained for the phosphate allow us to assign this phosphate to the class of compounds with a medium expansion. The thermal expansion of the other compounds are relatively low (<2(10-6 K-1).
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