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Development of Transparent Emissive Film Based on Nafion
and Control of Emission Color by Proton

oHajime Kamebuchi, Taiho Yoshioka, Makoto Tadokoro
Department of Chemistry, Faculty of Science, Tokyo University of Science, Japan

[ Abstract] Nafion is known as a cation exchange and a highly proton-conductive membrane,
where hydrophilic SOsH groups form cavities of ca. 4 nm diameter in swelling with water.
Thanks to the cation exchange property, Nafion can conveniently provide any size of
transparent films with multifunctionality, e.g. magnetism, light emission, proton conduction
etc. In this study, an emissive transparent film incorporating Ln"'-B-diketonato complexes,
[Ln™,(PBA)s]@Nafion (Ln = Eu, Tb; HPBA = N-(2-pyridinyl)benzoylacetamide) has been
developed. The emission color of a binary film incorporating the green light-emitting
[Tb™,(PBA)s] only in acidic condition and red light-emitting [Eu",(PBA)s] only in basic
condition, abbreviated as Tb/Eu@Nafion, was reversibly controlled by pH. As the external
voltage was applied, a dynamic change in emission color was successfully observed in
Tb/Eu@Nafion. Owing to the electric-field-induced gradient of proton concentration,
red-colored emission by [Eu",(PBA)s] would be enhanced around positive electrode, where
light emission of [Tb™,(PBA)s] is supressed due to the deficiency of proton.
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Fig. 2. pH Dependence of Emission Spectra
for Tb/Eu@Nafion.

Fig. 3. Photographs of Tb/Eu@Nafion before
(left) and after Applying Voltage (right).
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Fig. 4. Schematic Illustration of the Emission
Color Tuning in Tb/Eu@Nafion under the
Applied Voltage.
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