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Experimental study of heat-resistant and photoluminescent polymers exhibiting
extremely large Stokes shift for spectral conversion

Ando, Shinji
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Based on the knowledge of molecular design and optical properties of highly
luminescent polyimides (HLPI), we designed and selected polyimide copolymers with excellent
properties for solar wavelength conversion membranes and established the synthesis, film formation,
and characterization techniques for large-area HLPI membranes that can be used as practical
wavelength conversion membranes. Specifically, a new polyimide copolymer was synthesized by mixing a

highly efficient blue-fluorescent acid dianhydride and a small amount of a red-orange luminescent
acid dianhydride undergoing excited-state proton transfer. An HLPI film thus obtained is almost
completely transparent and has an extremely large Stokes shift (>11,000 cm-1) through an efficient
excitation energy transfer between the two polymers with a ultraviolet conversion efficiency of up
to 23%. The HLPI film was uniformly deposited on a 6-inch-diameter optical glass substrate.
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