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Analysis of Thermal Behavior and Optical Property of Cold Crystallization in Heat-storing Dye
Molecules (' Faculty of Science, Tokyo University of Science) O Akinori Honda,' Nachi Ueno,’
Koki Fujiwara,' Hirofumi Masuhara,' Kazuo Miyamura'

Cold crystallization is a heat storage phenomenon accompanied with supercooling, and is
expected to be applied to reuse of waste heat. The thermal behavior of alkyl-derivatized
diarylethene molecules was analyzed. Methyl and ethyl derivatives adopted the supercooled
state in the cooling process. When the supercooled molecules were heated, the exothermic cold
crystallization was observed. In addition, the relation between the thermal behavior and optical
switching was investigated. The open-ring structure exhibited the better crystallinity, and the
cold crystallized structure was found to be formed by the open-ring structure. When the orange
supercooled liquid formed by close-ring structure was exposed to visible light (525 nm), the
yellow crystals formed by the open-ring structure were cold crystallized. The results suggest
that the cold crystallization can be induced by light irradiation, and the alkyl-derivatized
diarylethene molecules are the photoresponsive thermal storage materials.
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