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Preparation and Electrochromic Properties of Polythiophene Deriva-
tive Films Based on Oligothiophene Derivative Monomers

Jiang, Yue® Wang, Juan® Guan, Li** Zhong, Yiping” Liu, Ping™* Deng, Wenji*
(“ State Key Laboratory of Luminescent Materials and Devices, Research Institute of Materials Science,
South China University of Technology, Guangzhou 510640)
(¢ College of Pharmacy, Guangdong Pharmaceutical University, Guangzhou 510006)
(° Department of Applied Physics, South China University of Technology, Guangzhou 510640)

Abstract Oligothiophene derivative monomers, 2,3":4',2"-terthiophene (I3T) and 5,5"-biformyl-2,3":4',2"-
terthiophene (OHC-I3T-CHO), were synthesized. The corresponding polythiophene derivatives based on 13T
and OHC-I3T-CHO monomers were prepared by electropolymerization. The electrochromic properties of
polythiophene derivative films were investigated. When the voltage were applied between the ITO working
electrode and the platinum wire counter electrode, the I3T film showed reversible, clear color changes from
light yellow to light blue, while the OHC-I3T-CHO film showed reversible, clear color changes from red to
greenish black.
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Table 1 Summary of structural information for OHC-I3T-CHO
monomer

Parameter Data
Empirical formula C4Hg0,S;
Formula weight 304.38
Temperature/K 293(2)
Wavelength/A 0.71073
a/nm 1.3589(3)
b/nm 1.3669(3)
¢/nm 1.4468(4)
al(®) 90.00
p/(°) 90.00
7/(°) 90.00
Volume/nm® 2.6874(9)
VA 8
F(000) 1248
Calculated density/(Mgem ) 1.505
Absorption coefficient/mm ' 0.544
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Figure 1 (a) The monocrystal photomicrograph of OHC-13T-
CHO monomer and (b) the crystal structure of OHC-I3T-CHO
monomer
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Figure 2 Electropolymerization of I3T (a) and OHC-I3T-CHO
(b) monomers on ITO electrode
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Figure 3 Photographs of the electrochromism of polythiophene
derivative films
a: poly(I3T) film; b: poly(OHC-I3T-CHO) film
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