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In the present work an attempt to calculate the temperature dependence of heat capacity and other thermodynamic characteristics of a natural lead phosphate – pyromorphite Pb5[PO4]3Cl has been undertaken using the experimental data on vibration spectra of the compound as the basis for calculations.

From the point of view of crystallography the given mineral belongs to hexagonal syngony with a spatial group P63/m. The calculation of the crystal structure and vibration properties has been carried out based on the data [1] using the program of calculation of a crystal lattice dynamics - LADY. 

A central force field model has been used to agree the calculation vibration states with experimental IR and Raman spectra given in [2-4]. The interatomic potential parameters of u(r)=ae–r/b kind were specified separately for each type of atoms interaction. A deviation of the obtained spectra calculation lines from the experimental ones did not exceed ±5% in average. 

On the base of the obtained set of vibration states the values of heat capacity and entropy of the mineral have been calculated in the interval 10-320 К using program LADY. At the same time the calculation of heat capacity as well as enthalpy of the mineral was being carried by means of the quantum-chemical method РМ5. The cluster used for calculation consisted of 4 elementary units (168 atoms) with the size of 17.7Åх9.9Åх14.7Å. The standard values of pyromorphite thermodynamic functions were Cp º298.15 = 421.02 J/mole·К (LADY calculation) and 437.32 J/mole·К (МОРАС РМ5 calculation), entropy S º298.15 = 621.54 J/mole·К, and the increment of enthalpy under the standard conditions was H º298.15–H º0 = 90.13 kJ/mole.
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