Thermodynamics “Crash Course”

Alexandra Navrotsky

Four lectures, each 1.5 to 2 hrs 

Fundamentals


Laws of thermodynamics


Thermodynamic functions


Heat capacity behavior


Phase transitions


Calorimetry and thermal analysis

All with examples

Partial molar properties, activities, mixing properties


Formalism


Partial molar volume as an example


Entropy of mixing


Activity, Raoult’s law, deviations


Regular and subregular solutions


Immiscibility and compound formation


All with examples

Complex solid solutions


Microscopic basis of mixing properties


Sites, sublattices, charge balanced substitutions


Short and long range order


Order-disorder and thermodynamic properties

All with examples

Thermodynamics and phase diagrams


Basic relations


Simple eutectic and binary loop


Development of immiscibility


Development of compound formation


Phase transitions and binary diagrams


Ternary systems


All with examples

Optional fifth lecture on thermodynamics of nanomaterials, like seminar I gave

