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Fig.1 CV curves of monomers EDOT(A) and P3C(B) in 0.1 mol/L LiClO,/HCN solution

at a scan rate of 100 mV/s
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Scheme 1 Electrochemical co-polymerization route for the preparation of P(EDOT : P3C)
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Fig.2 Electropolymerization curves of different molar ratios of EDOT and P3C mixture[ 1: 1(A), 3:1(B),
5:1(C), 10:1(D) ] in 0. 1 mol/L LiClO,/HCN solution at a scan rate of 100 mV/s
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Fig.3 Absorption spectra of monomers EDOT (a) and P3C(b) dissolved in CH;CN(A) and UV-Vis
spectra of P ( EDOT : P3C)-1(a), P (EDOT : P3C)-3(b), P(EDOT : P3C)-5(c¢c),
P(EDOT:P3C)-10(d) and PEDOT (e) deposited on ITO electrode in de-doping state(B)
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Fig.5 SEM images of copolymers P(EDOT :P3C)-1(A), P(EDOT:P3C)-3(B),
P(EDOT:P3C)-5(C) and P(EDOT : P3C)-10(D)
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Fig.7 UV-Vis spectra and optical photos(insets) of copolymers under different potentials
(A) P(EDOT: P3C)-1; (B)P(EDOT: P3C)-3; (C)P(EDOT:P3C)-5; (D) P(EDOT: P3C)-10.
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Fig.8 Electrochromic switching of copolymers at different wavelengths
(A) P(EDOT: P3C)-1, a. 500 nm; b. 1100 nm; (B)P(EDOT: P3C)-3, @. 523 nm; b. 1100 nm; (C)P(EDOT: P3C)-5,
a. 561 nm; b. 1100 nm; (D) P(EDOT: P3C)-10, @. 582 nm; b. 1100 nm. The switching potential is between —0.4 V and

1.2V, and the residence time is 5 s.
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Fig.11 Electropolymerization cyclic voltammogram curve(A) and SEM image(B) of P(EDOT : P3C)-1-Ti
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Fig.13 CV curves of P (EDOT : P3C)-1-Ti in 0.1 mol/L LiClO,/HCN solution at different scan
rates( A) and UV-Vis spectra and optical photos of copolymer under diferent potentials(B)
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Preparation, Characterisation and Electrochromic Properties of
Copolymer Films Based on 3,4-Ethylenedioxythiophene and
Pyrrole-3-Carboxylic Acid’

LU Yaokang"*, LIU Youyou', PAN Yun', LIU Gang', CHEN Jun',
GUO Yun®, CHU Wenjing’, SHEN Lian', ZHANG Cheng'"
(1. College of Chemical Engineering, Zhejiang University of Technology, Hangzhou 310014, China;
2. DoEasy Pharma Co., Lid., Hangzhou 311121, China;
3. Changzhou Almaden Co., Lid., Changzhou 213017, China;
4. Department of Chemistry, Tsinghua University, Beijing 100084, China)

Abstract Four new copolymers P ( EDOT : P3C)-1, P(EDOT: P3C)-3, P(EDOT: P3C)-5, P(EDOT:
P3C)-10 were prepared via electrochemical co-polymerization using different molar ratios(1:1, 3:1, 5:1,
10: 1) of 3,4-ethylenedioxythiophene ( EDOT) and pyrrole-3-carboxylic acid( P3C). The prepared four copol-
ymers have good electrochromic properties, high electrochemical activity and good transmittance. Compared
with poly ( 3, 4-ethylenedioxythiophene ) ( PEDOT ), the prepared copolymers have more abundant color
change. P(EDOT : P3C) -1 has mainly four colors under different potentials, namely, dark red, pale brown,
grey blue and blue. P(EDOT: P3C)-3 and P(EDOT : P3C) -5 possess the color change of purple, light pur-
ple and blue. P(EDOT: P3C)-10 can be dark purple, light purple and blue under different potentials. In ad-
dition, we also prepared a copolymer P( EDOT : P3C)-1-Ti based on EDOT, P3C and polyoxotitanate cluster
[ Ti,(OEt) ,,O05(CoBr) ]. This film not only exhibits typical electrochromic properties but also has the ability
of electric-catalytic oxidation of water.

Keywords  Ploymer ( 3, 4-ethylenedioxythiophene-co-pyrrole-3-carboxylic acid ) ; Electropolymerization ;
Electrochromism; Polyoxotitanate cluster
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