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Structural chemistry considerations and application development for controlling crystallization
of ionic crystals exhibiting both hot and cold crystallization (! DENSO CORP., ? Institute of
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The use of thermal energy in heat storage applications requires exothermic behavior
in either the cooling or the heating process, depending on its demand. In many cases, this is a
material-specific behavior associated with a phase transition necessitating the use of different
materials for each demand. We have focused on an ionic liquid crystal (1), which exhibits an
exothermic crystallization process during both cooling and heating processes, and successfully
manipulated its crystallization temperature by the addition of carbon nanotubes (CNTs),
thereby expanding the design principle for heat storage application. First, we identified that the
nature of the intermediate phase formed during cooling dictates the successive crystallization
behavior upon heating from structural chemical studies. [1] Secondly, we identified that the
crystallization of this intermediate phase is kinetically controllable by the diameter of the added
CNTs through interaction via the imidazolium ring of 1, significantly changing its exothermic
behavior. [2] In this presentation, we will discuss design strategies at the molecular level to
engineer materials exothermic behavior and its application to thermal energy utilization.
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