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Development of an Innovative Photochromic Teaching Material for Drawing Lines and Images
in Solution with Light: A Kinetic Analysis ('Faculty of Science, Tokyo University of Science,
2Graduate School of Science, Tokyo University of Science,) OTakahiro Suzuki,' Kanon Ie,’
Masayuki Inoue'

When irradiated with 405 nm visible light, leucomethylene blue, reduced by L-ascorbic
acid, undergoes a colorless-to-blue transition, and the solution spontaneously reverts to its
colorless state upon standing (Fig. 1). This photochromic reaction is highly sensitive and can
be driven by a blue-violet LED lamp, enabling users to draw figures in solution using a laser
pointer. Furthermore, kinetic analysis revealed that the optimal reaction conditions are an L-
ascorbic acid concentration of 0.2 mol/L and a pH of 2.55. In addition, the reaction rate
increases with increasing temperature (Fig. 2). This system is an affordable, safe, and visually
engaging tool for teaching photochemical reactions.
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