THERMODYNAMIC PROPERTIES OF NATURAL KAOLINITE
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     Thermochemical investigation of natural phyllosilicate kaolinite Al2[Si2O5](OH)4 having many practical uses was performed on the Calvet high-temperature heat-flux microcalorimeter “Setaram” (France). Kaolinite from Zhuravlinii Log Deposits (South Ural) was studied by X-ray diffraction, electron microscopy, IR-spectroscopy and thermal analysis. Calorimetric investigations were made using size fraction 1-0.5 µ, crystal sizes of kaolinite were about 17 nm. The values of standard enthalpies of formation and dehydration for kaolinite were obtained. The enthalpy of formation was determined by “transposed temperature drop solution calorimetry“. In each run pressed pellets of kaolinite were dropped into molten 2PbO·B2O3 in the calorimeter at T=973 K from room temperature. The heat measured contained two contributions: the heat content of the sample and the enthalpy of its solution - [Ho(973 К)-Ho(298.15 К)+ (solHo(973 К)]. Before experiments all samples were heated at 200oC during 1.5 hours to remove low-temperature water. Using experimental and needed thermochemical data for constituent oxides the standard enthalpy of formation of kaolinite from the elements was calculated as ΔfHoel(298.15 K)=–4130.8(9.1 kJ/mol. The enthalpy of dehydration was determined by “drop” technique, this gave the sum of the enthalpy increment and the heat of dehydration at 973 K - [Ho(973 К)-Ho(298.15 К)+(dehydrHo(973 К)]. The value of ΔdehydrHo(298.15 K) was calculated as 48(3 kJ/mol H2O.
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