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Abstract. The conjugated polymer poly (4 ,8 –bis ( (2-octyldodecyl) oxy) benzo [1,2-b:4,5-b'] 
dithiophene-co-p-didecyloxybenzene) (PBTB), was successfully chemically polymerized by reacting 
(4,8-bis((2-octyldodecyl)oxy)benzo[1,2-b:4,5-b']dithiophene-2,6-diyl)bis(trimethylstannane) with 
respective 2,5-didecyloxy-1,4-dibromobenzene in favorable yields via Stille cross-coupling reaction. 
Due to the incorporation of long alkoxy side chain, the resulting copolymer has high solubility in 
some common organic solvents. Besides, it was characterized by elemental analysis, gel permeation 
chromatography (GPC), cyclic voltammetry (CV) and UV-Vis-NIR spectroscopy. The 
electrochemical band-gap and optical band-gap was calculated to be 1.85 eV and 2.03 eV from CV 
curve and UV-Vis absorption spectrum, respectively. The PBTB film exhibited reversible 
electrochromic properties and rendered multi-colored display: orange-yellow reduced state (0 V), 
yellow-gray semi oxidized state (1.15 V) and gray fully oxidized state (1.35 V). In addition, kinetics 
study of the copolymer film revealed a maximum optical contrast (ΔT%) of 32%, a fast response time 
of 0.4 s from the oxidized state to the neutral state and a high coloration efficiency of 267 cm2/C at 
λmax of 510 nm in the visible region. 

1. Introduction 

The electrochromic phenomenon refers to a material or system which can reversibly change the 
optical properties (transmittance, reflectance, or absorbance) by altering its redox state at an applied 
external voltage [1]. In appearance, it showed reversible changes in color and transparency due to the 
formation of polaronic and bipolaronic bands causing a change in the spectral absorption [2]. 
Electrochromic material is considered to be one of the most promising smart materialssince they are 
potentially useful materials for a broad range of applications such as display devices, smart windows, 
glare-free mirror, military camouflage, etc. 

Even though the inorganic materialsare the earlier studied active layers inelectrochromic devices 
and have been utilized over the past few decades, conjugated polymers has received much more 
attention because of their high optical contrasts, fast response times, easy processing, rich color 
change, easy molecular design and low cost. In these electrochromic conjugated polymers, 
polythiophenes aromatic heterocyclic, to be practical,has high degree of stability to oxygen and 
humidity, making its derivatives are more likely to be synthesized than other aromatic heterocyclic 
derivatives.At the same time, polythiophene and its derivatives have good redox reversibility and 
stability in the environmental [3]. Therefore, they displayed broad application prospects in the field of 
electrochromic. 

Recently, a series ofthiophene-arylene-thiophene-like conjugated structures of polymers have 
been synthesized and usually present reasonable electrochromic properties [4,5]. However, their 
structural composition are usually simple, conjugated effects between the repeated aromatic 
heterocyclic are weak and because of their low solubility, the vast majority of them are obtained by 
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