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Study of Hydration Reaction Characteristics of Inorganic Salts
for Chemical Cold Storage and Method of Enhancement of Heat
and Mass Transfer

Sanguck Kim, Jong Hun Han, Yongjun Hwang, Kun-Hong Lee

Department of Chemical Engineering Pohang University of Science and Technology

Abstract-An air-conditioning system based on the chemical heat storage principle
was considered. H2O was chosen as the reaction gas and the working fluid as well.
NasS, Calls, MnCl;, BaCly, MgCls, FexS04)3 and MnSO4 were tested as the solid
reactants by using Cahn pressure balance. Na;S was superior to other salts in respect
of high capability of absorption of water gas, 5 moles of H2O per unit mole of NasS,
and adequate temperature of adsorption, 65°C at 7torr, and of desorption, 130°C at 76torr.
Clausius-Clapeyron diagram of NaS was obtained via adsorption experiments at several
vapor pressures of water gas.

To enhance heat and mass transfer characteristics, usually below 1W/m K, of the
reactor bed of general adsorption systems, expanded graphite block was adapted as the
support of Na:S salt. Expanded graphite blocks had thermal conductivity values of 20~
80W/mK with respect to 100~400kg/m> of block bulk density. Permeability values of
expanded graphite blocks were 10 *~10 "m’® with respect to 100~300kg/m3 of block
bulk density showing highly decreasing values of permeability, below 10“4m2, in the
range of above 150kg/m® of block bulk density.
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