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Chemical Heat Storage for Utilization of Automotive Exhaust Heat
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Recently, heat storage technology has attracted a lot of attention as one of the feasible methods of exhaust heat
recovery. In the heat storage technology field, it is considered that the chemical heat storage system using
CaO/Hz20 has greater potential because of its large heat output and heat storage density. However, it has seldom
been put to practical use due to the problem of its high heat storage reaction temperature of over about 450 °C.
In order to solve the high reaction temperature, in this study, the authors present a mechanism to make the
reaction temperature lower, and the analysis results of the relation between reaction temperature and material
composition when hygroscopic metal salt is added to Ca(OH)2 based on the hypothesis of decreasing vapor pressure
around Ca(OH)z particles. To verify the hypothesis, we have conducted two experiments; (1) X-ray analysis of the
interface between Ca(OH)2 body and metal salt deposition layer, and (2) thermogravimetry tests of both materials of
(a) only Ca(OH)2 and (b) a composite of Ca(OH)z and metal salt. Consequently, the investigation result has shown that
the heat storage reaction temperature of Ca(OH)z uniformly mixed with LiCl decreased by 33 °C compared with
that of only Ca(OH)2.
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Fig. 2 Overview of energy loss in a conventional automobile
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Fig.3 Relationship between operating temperature and heat
storage density of heat storage material.
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Fig.4 Basic configuration of chemical heat storage system.
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Fig. 5 Chemical equilibrium line of CaO/H20
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Fig. 6 Validation test flow for the addition effect of hygroscopic
metal salt on dehydration temperature
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Fig. 7 Composition change at interface between Ca(OH)2
compact body and LiCl added layer after being heated
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Fig. 8 Change of dehydration characteristic by addition of
LiCl
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