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calcite to vaterite, which could make it a possible potential scale 
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Thermodynamics properties, viz., heat capacity, entropies and 

enthalpies of formation for the crystalline kosnarite-type structure 
compounds A

x
Me2.25-0.25x

(PO4)3 (A = Na, Cs; Me = Ti, Zr, Hf; 
x = 0, 1, 5) are discussed. Isostructural solid-to-solid phase 
transitions of Na5Zr(PO4)3 and Na5Hf(PO4)3 show centering of the 
off-centered Me atoms in octahedral sites and Na+ occupation 
transfer between sodium sites. 
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CO chemisorption has been explored to study the metal 
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activity. 
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