THE HEAT CAPACITY OF ALKALINE-EARTH METAL URANOBORATES IN THE TEMPERATURE RANGE FROM T → 0 TO 340(640) K
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We consider uranoborates formed in the systems АkOk/2(В2О3(UO3(H2O, where Аk is an alkali or alkaline-earth metal. These compounds offer promise as new thermodynamically stable forms for the binding of technogenic uranium and its subsequent burial.
In the present research, the temperature dependence of the heat capacity for eight crystal samples of uranoborates with the general formula of AII(ВUO5)2(nH2O (AII – Mg, Ca, Sr, Ba; n = 0 – 4) has been measured in over the range from 8 to 340(640) K in the precision adiabatic vacuum calorimeter and differential scanning calorimeter; standard thermodynamic functions 
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 have been evaluated for the temperature from Т ( 0 to 340(640) K. An analysis the obtained results has shown that heat capacities of anhydrouse form AII(ВUO5)2 monotonically increased, without showing anomalies over the temperature range 8–640 K. On dependences of 
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(Т) on T for hydrated uranoborates the endothermal effects caused by the dehydration processes have been detected.
Low-temperature heat capacities (T < 50 K) of alkaline-earth uranoborates was analyzed based on the Debye theory of the heat capacity of solids and its multifractal variant. Using the calculated the Debye characteristic temperature was estimated rigidity of a crystalline lattice of the studied substances. The fractal dimensions D of uranoborates in the heat capacity function of the multifractal variant of Debye’s theory of heat capacity were calculated and the conclusions about character of topology of their structures were made.

The obtained results were compared with the X-ray data about a structure of the compounds.
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