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Scheme 1 The synthesis routes of poly( fluorene acrylate) (PFM) and its electrochemical oxidation cross-linking reaction
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Fig. 1 '"H-NMR spectra of FM (a) and PFM (b)
Solvent: CDCl,
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Fig. 2 Cyclic voltammograms of PFM in BFEE +
CH,Cl, 6.25 ¢g/L

Potential scan rate: 100 mV s~ !
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Fig. 3 FTIR spectra of monomer FM (a), PFM (b)
and CPFM (c¢)
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Fig. 4  UV-Vis spectra of CPFM films coated on an optically
transparent ITO electrode at applied potential of 0.6 ~ 1.0 V
and monomer FM (a), PFM (b) in THF (inset)
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Fig. 5 Fluorescence spectra of PFM in THF (inset) and CPFM
films coated on an optically transparent

ITO electrode for 200 s at applied potentials of 0.6 V (a), 0.7
V(b),0.8V (c),09V(d),1.0V(e), .1V (), 1.2
V (g), 1.3V (h) and 1.4 V (i), respectively
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Fig. 6  Fluorescence spectra of CPFM films coated on an

optically transparent ITO electrode at a constant applied potential
of 1.0 V for20 s (a), 50 s (b), 80 s (¢), 100 s (d), 140 s
(e), 160 s (f), 180 s (g), 200 s (h), 220 s (i)
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Fig. 7 TGA curves of CPFM (a) and PFM (b)
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Fig. 8 SEM micrographs of CPFM films on ITO electrode
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ELECTROCHEMICAL OXIDATION CROSS-LINKING REACTION OF
POLY ( FLUORENYLACRYLATE) AND ITS CHARACTERIZATION

ZHU Zhaojin"*, LI Yuzhen®, PEI Meishan', XU Jingkun®, LU Baoyang’, LI Long’, SHEN Liang’
(" College of Chemistry and Chemical Engineering, University of Jinan, Jinan 250022)
(* Jiangxi Key Laboratory of Organic Chemistry, Jiangxi Science and Technology Normal University, Nanchang 330013)

Abstract  High quality freestanding polyfluorene network films were synthesized successfully in CH,Cl,
containing additional 40% ( by volume) boron trifluoride diethyl etherate ( BFEE) by direct anodic oxidation of
its precursor polymer, a polyacrylate functionalized with fluorene, which was first obtained through radical
polymerization of fluorenyl acrylate. The possibility of inter- and intra-molecular oxidation cross-linking resulted
in a crosslinked conjugated network microstructure. UV-Visible and FTIR spectra were used to study the
structures of the polymers,respectively. According to the UV-Visible spectra of FM, poly (fluorenyl acrylate)
(PFM) and cross-linked poly ( fluorenyl acrylate) ( CPFM ), the spectra of CPFM showed red-shifted
absorption at 352 nm compared to those of FM and PFM,indicating higher conjugation length of the backbone
of the polymer. In the FTIR spectrum of CPFM , three peaks at 800,754 and 720 ¢cm ~'suggested that CPFM was
1,2 ,4-trisubstituted. Furthermore ,the maximum emission peak of PFM appeared at 346 nm while that of CPFM
in solid state appeared at 415 nm, implying the blue-light emitting property of CPFM. Polyfluorene network
films obtained from this medium showed good thermal stability. Scanning electron microscopic results indicated
that network CPFM films composed of ordered nanostructures were obtained electrochemically in this paper.

Keywords Conducting polymer, Polyfluorenes derivatives, Electrochemical oxidation cross-linking reaction

Polyacrylate derivatives, Intercrossed network films





