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By means of densimetry and sensitive adiabatic scanning calorimetry the series of capacity and thermal capacity properties of solutions of natrium decyl sulfate (DSNa) at the second critical micelle concentration, CMC2, (DSNa = 0,22 M) were determined. The bulk properties were studied in the range of 0,19 – 0,27 M under 2 temperatures – 2 grades below and above Kraft’s point (PK): 292 and 296 K. Thermal capacity properties were determined in the wide temperature range (275 – 353 K) for the same concentrations.
The following bulk properties of the DSNa aqueous solutions were studied:      1) solution density; 2) DSNa apparent molar capacities in the solutions (AMC);            3) DSNa partial molar capacities in the solutions (PMC); 4) apparent molar expansibility of the solutions (APE); 5) APE thermal coefficient (TC); 6) solution and solvent thermal expansion coefficients; 7) DSNa partial molar expansibility (PME) in the solution; 8) PME TC.
The following thermal capacity properties were studied: 1) specific thermal capacities of the DSNa solutions; 2) DSNa apparent thermal capacities in the solutions (ATC); 3) DSNa and solvents’ partial molar thermal capacities (PMTC); 4) DSNa PMTC under the infinite delution; 5) superfluous partial molar thermal capacities of the solution (SPMTC); 6) DSNa thermal capacity in the crystal state and its temperature dependence (are determined by the method of total bond’s length).

The concentration dependences of the bulk properties (some of them in the reduced form) under T = 286 K > TK display a bent at CMC2, but only the isotherms PMC and PMC – the turn in this range; at the same time the mentioned properties are changed linearly under T = 292 K < TK where the DSNa solutions do not contain micelles.

Concentration and temperature dependences of bulk and thermal capacity properties allow identifying the structural changes in the NDS solutions and micelles that take place under the micelle transition “Sphere – Cylinder”.            

