THERMOCHEMICAL STUDY OF NATURAL MARGARITE
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The natural sample of dioctahedral brittle mica – margarite of composition Ca1.00Na0.10Mg0.02Al3.89Fe3+0.01Si2.03Ti0.01O10(ОН)1.74F0.26 (South Ural, Russia) was an object of experimental investigation. The thermal analysis (derivatograph Q-1500 D, Hungary) and IR-spectroscopy study (IR-fourier spectrometer FSM-1201, Russia) were made for diagnostics of the mica. The thermochemical investigation  was performed with high-temperature (1000oC) Tian-Calvet microcalorimeter “Setaram” (France).The enthalpy of formation of margarite was determined by “transposed temperature drop solution calorimetry” method. A sample of 4-6 (±2 × 10-3) mg was thermostated at room temperature (T=298.15 K) and was thrown down into the calorimeter with a melt 2PbO·B2O3 (30 g) as a solvent at T=973 K, the heat effect measured was the sum of the heat content and heat of solution of mineral, [Ho(973 К)-Ho(298.15 К) + (solHo(973 K)]. The enthalpy increments of margarite [Ho(973 К)-Ho(298.15 К)] at Т=438, 508, 565, 631, 667, 737, 833, 920 and 973 К were measured by “drop” method.  Calibration of the calorimeter was performed by dropping of reference samples namely platinum (in the solution experiments) and (-Al2O3 (in the “drop” experiments) with known thermodynamic data [1]. The values of standard enthalpies of formation of margarite of theoretical composition CaAl2[Al2Si2O10](ОН)2 from the oxides ΔfHoox(298.15 K)=-156(11 kJ/mol and the elements ΔfHoel(298.15 K)=-6250(12 kJ/mol were calculated on the basis of obtained experimental data for margarite and needed thermochemical data for constituent components. By using the experimental results of the enthalpy increments measurements in the region of 298.15-973 К and reference data [1] on Сор(298.15 К)=323.4 J/K.mol for margarite the equations of heat capacity and heat contents temperature dependences for this mineral were calculated as Cop=472.41+22.48.10-3.Т-138.42.105.Т-2 J/K.mol and Но(Т)-Но(298.15 К) =472.41.Т+11.24.10-3.Т2+138.42.105.Т-1–188275 J/mol. Thermodynamic data obtained can be used for the estimation of the physicochemical parameters of mineral formation processes with the participation of margarite.
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