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The main rock-forming minerals in the oxidation zone of sulfide lead-zinc deposits being of commercial significance are lead and zinc carbonates – cerussite PbCO3 and smithsonite ZnCO3. The reliable data on thermodynamic properties of these compounds are of particular interest for an ore mining and processing complex when developing flow charts of concentration and processing of the oxidized and mixed ores of heavy non-ferrous metals.

The investigation results of heat capacity temperature dependence of natural samples of cerussite in the temperature range of 55-294 К and smithsonite in the temperature range of 58.7-298.8 К given in [1] are used in the well-known reference books.  Later on the authors [2] published the low-temperature measurements of smithsonite in the interval of 9- 320K, which they had not included into the reference book. 

In the present work the heat capacity of cerussite and smithsonite has been investigated in the interval from helium temperatures up to room temperature using a precision vacuum adiabatic calorimeter BKT-10.04 manufactured by CJSC «Termis». The relative error of the heat capacity measurement does not exceed ±0.25% in the interval of 40-320K and ±1.4% at 10K.  In the range of 264-280 К in cerussite an anomaly the entropy value of which is one order of magnitude lower than the measuring inaccuracy has been registered. The standard thermodynamic functions of  cerussite  Cp º298.15=87,07±0,22 J/mol∙К, S º298.15  =125,45±0,21 J/mol∙К, H º298.15–H º0  =17,33±0,24 kJ/mol∙К and smithsonite Cp º298.15=80,36±0,20 J/mol∙К, S º298.15 =81,28±0,13 J/mol∙К, H º298.15–H º0  =13,48±0,22 kJ/mol∙К  have been obtained.  The standard entropy of cerussite S0 (298,15) calculated by us based on low-temperature measurements is somewhat lower than that of the recommended values in which a contribution in entropy in the area of anomaly has not been taken into account, and extrapolation to 0 K has been executed according to the smoothed dependences of heat capacity using the Debye and Einstein functions. The standard values of heat capacity and entropy of smithsonite within the limits of error coincide with the data given in [2]. 
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