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Figure 1 Simplified Jablonski diagram for the illustration of Forster phosphorescence resonance energy transfer process.
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Figure 2 Synthesis of 1-(4-(9H-carbazol-9-yl) butyl) -3-vinylimidazolium bromide (VimCz).
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Figure 4 'H-NMR spectrum of copolymer PAMVimCz in D,0.
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Figure 5 Photophysical properties of copolymers: Steady-state PL (a) delayed PL (b) and decay curves of the 440 nm emission
bands (c¢) of PAMVimCz-0.1, 1.0, 2.0, 3.0, 5.0 films at room temperature; (d) UV-Vis absorption spectra of PAMVimCz;

(e) Photographs of the long-lived afterglow from PAMVimCz films taken before and after turning off 302 nm UV excitation.
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Table 1 Summary of photophysical properties of PAMVimCz films at room temperature.
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Figure 6 Normalized steady-state PL (a) and delayed PL (b) of PAMVimCz, 1.0% Fluc/PAMVimCz, 0.5% RhB/PAMVimCz
and 0.1% Rh6G/PAMVimCz films; (c) Phosphorescence spectrum (delayed time, 1 ms) of PAMVimCz in film and absorption
spectra of the energy acceptors in deionized water; Delayed PL corresponding CIE 1931 coordinates (d), fluorescence decay
curves of the 370 nm emission bands (¢), and phosphorescence decay curves of the 440 nm emission bands (f) of PAMVimCz,
1.0% Fluc/PAMVIimCz, 0.5% RhB/PAMVimCz and 0.1% Rh6G/PAMVimCz films; (g) Afterglow decay curves of 1.0% Fluc/
PAMVimCz, 0.5% RhB/PAMVimCz and 0.1% Rh6G/PAMVimCz films.

®2 1575 Fluc/RhB/Rh6G 1] PAMVImCz 7£ % I T LN .
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Rh6G@PAMVimCz 0.1 370 10.87 440 2.05 590 1.96 11.25 5.07
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Research paper

Design, Synthesis, and Characterization of Room-Temperature
Phosphorescent Ionic Liquid Copolymers

XUE Fang-fang, HE Qiu-ting, QI Yu, LI Wan-bing, WANG Hong"
(College of Chemistry, Nankai University, Key Laboratory of Functional Polymer MaterialsCollege of Chemistry,
Nankai University, Tianjin 300071, China)

Abstract Organic room-temperature phosphorescent materials have attracted much attention due to their unique
optical properties and broad application prospects. In this paper, a binary ionic liquid copolymer with a unique
structure and blue afterglow was designed and synthesized by copolymerizing an ionic liquid monomer
containing a carbazole chromophore with acrylamide. When the molar ratio was optimized to 1%, the
phosphorescence lifetime of the copolymer could reach 2.15 s, and the quantum yield was as high as 23.00%. On
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this basis, using this ionic liquid copolymer as the energy donor and commercial organic dyes sodium fluorescein,
rhodamine 6G and rhodamine B as the energy acceptors, the fluorescence resonance energy transfer strategy from
the donor's triplet state to the acceptor's singlet state was adopted. By adjusting the doping ratio of different dyes,
the full-color tunable afterglow emission from blue to yellow-green and then to rose red was achieved. This
copolymer system has good water solubility and excellent processability, is simple to synthesize and can be
prepared in large quantities, and has broad application prospects in the fields of information encryption and anti-
counterfeiting.
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