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Development of high performance porous solid supported chemical heat storage
material and chemical heat pump using that material

WATANABE, Fjio
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The most important issues in the development of chemical heat pumps using a
gas-solid chemical reaction are: reduction in reaction rate due to repeated dehydration reaction and
hydration reaction, and the increase in heat transfer resistance due to changes in volume. In this

research, two types of porous solid supported chemical heat storage materials are proposed: (1) a
carbonaceous porous solid supported Ca0, and 52) a porous metal supported Ca(OH)2. The effectiveness
of these heat storage materials was evaluated. The following findings were obtained as a result.
Based on (1), it was shown that: with a sample having Ca0 content of 50 wt% or less, volume
expansion due to hydration occurs only in the pores of the porous solid; the hydration reaction
ratio is 85% or higher. Based on (2), the carrier ratio for Ca(OH)2 of 40 vol% was obtained. In
addition, it was found that for the 10 repeated hydration/dehydration reactions, the hydration
reaction ratio was about 80%.
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