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Non-first order thermal isomerization reactions in vacuum-deposited amorphous spiropyran
film ('Osaka Kyoiku University, 2Kumamoto University) OTsuyoshi Tsujioka,! OShinichiro
Nakamura,” Jun-wei Shen,’

It is well known that spiropyran (SP) molecules undergo solvatochromism, where they
thermally decolorize from a colored state even at room temperature in nonpolar solvents, but
conversely color in polar solvents. This thermal isomerization exhibits first-order reactivity.
We found that when a vacuum-deposited amorphous film of SP is stored at a temperature above
its glass transition point, it undergoes a non-first-order coloring reaction. This is because the
formation of a merocyanine form with high polarity promotes the thermal isomerization of
nearby SP.
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Fig. 1 Thermal coloration and decoloration of SPP films. Normalized to thermal equilibrium state.
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