Abstract

Cryogenic calorlimetric studies are very useful to elucidate both the first and second order transitions and also to provide basic data for chemical thertnodynacilc functions such as entropy, enthalpy and Gibbs free energy. In a programme of study on the thermodynamlc properties of ferroelectric and ferromagnetic solids at low temperatures, an isothermal calorimeter has been constructed. An all-glass apparatus is also specially constructed for the calibration of coppereonstantan thermocouples used for the measurement of temperatures. The heat-eapaclties of standard benzole acid were determined at various temperatures in the range 780 -3000 K and compared with the data from the National Bureau of Standards, to establish the reliability and accuracy of the Measurements The discrepancy was found to be about +3% upto 1000 K and + l% around 300?K. AS potassium ferrocyanide trihydrate exhibits ferroelectric behaviour, it was thought worthwhile to study the role played, by water molecules in the ferroelectricity of the compound. The results of thermal studies of anhydrous potassium ferrocyanide are reported in this thesis. No anomalous behaviour in the heat capacity was observed in the entire range of measurements (780-300o K)? Thermodynamic properties as entropy, enthalpy and. Gibbs free energy were evaluated The extrapolation of heat capacity between 15o -80o was made In accordance with the well-known procedure adopted, by Kelley, while that between O0 -150K was made by means oDebye functions. Infrared absorption spectra of anhydrous and hydrated potassium ferrocyanide were recorded in the NaCl region to study the effect of dehydration on C-N stretching vibration (Appendix.II). Other vibrations could not be studied for want of facilities, Since the water molecules play an Important role in the ferroelectrtcity of the trihydrate salt, thermo-gravimetric analysis in air upto 250oC was carried out to get some useful information about the dehydration process (Appendix III). X-ray analysis of potassium ferrocyanide was also carried out (Appendix IV).
