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Pyromorphite Pb5(PO4)3Cl belongs to the group of chlorine-containing apatites М5(PO4)3Cl (М=Cd, Ca, Sr, Pb, Ba and etc.), and together with other minerals of lead ores it is used for recovering metallic lead. Being a compound of bivalent lead pyromorphite can be one of the possible sources of obtaining new nonlinear optical materials which properties are conditioned by formation of asymmetric Pb- polyhedrons at the expense of the unshared cations Pb2+. However, there are no data on thermodynamic parameters of this natural compound in literature, and the available data on equilibrium constants of different authors differ considerably from each other [1]. 

The results of experimental investigations of low-temperature heat capacity of a natural pyromorphite sample (the deposit Alaigyr, Kazakhstan) in the temperature range of 5-320 К are given in the present work. Heat capacity Ср(Т) and entropy S(T) of this compound have been obtained based on the measurements of heat capacity of  a natural sample carried out by means of  vacuum adiabatic calorimetry. The deviation of experimental points from the smoothed curve is 1,5% (4.5-20 К), 0.6% (20-80 К) and 0.25% (120-320 К). The analysis of experimental data on heat capacity temperature dependence showed the presence of an anomaly in the range of 250-290 К with the maximum at 273.2 К.  The anomaly nature is not clear, but it is not inconceivable that it can be conditioned by negligible water impurities. The anomalous heat capacity ∆С(Т) is determined as the difference between the measured heat capacity and the regular component; the increment of entropy is determined by numerical integration of the anomalous heat capacity. Thermodynamic functions: Cp º298.15=441,28 ± 0,55 J/mol∙К, S º298.15  =624,08 ± 1,5 J/mol∙К, H º298.15–H º0  = 86,2 ± 0,16 kJ/mol (without of an anomaly)  have been obtained based on the experimental data on heat capacity throughout the whole range of temperatures. 
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