Thermodynamic characteristics of polyhydroxy alcohols connected with phase change materials
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Polyhydroxy alcohols, such as pentaerythritol, 2, 2-dimethyl-1, 3-propanediol, 2-amino-2-methyl-1, 3-propanediol, etc., absorb a great deal of hydrogen bond energy when the temperature rises to its solid-solid phase change temperature. Therefore, these compounds possess larger mass heat storage capacity and solid-solid phase change characterization, which are suitable to be used as heat storage materials. 
In the present presentation low-temperature heat capacities of 11 kinds of polyhydroxy alcohols [1- 3] were investigated systematically by a fully automated precision adiabatic calorimeter [4] in the temperature range of 80 to 400 K. The thermodynamic data, such as temperatures, enthalpies and entropies of the phase transitions, have been obtained based on the experimental heat capacities. The heat-capacity curves of the compounds were fitted to polynomial equations of heat capacities vs. reduced temperatures. According to the equations and thermodynamic relationship, the fundamental thermodynamic functions, [HT－H298.15] and [ST－S298.15] , relative to the standard reference temperature 298.15 K, were calculated with the interval of 5 K. The heats of combustion of partial polyhydroxy alcohols were determined by means of a high precision oxygen bomb combustion calorimeter [5]. The standard enthalpies of formation were derived from the experimental results of combustion calorimetry. The heat storage capacities and thermal stabilities were further assessed by DSC and TG-DTG thermal analysis techniques. 
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