Novel polymers based on ionic liquid like monomers for use as solid electrolytes in
electrochromic devices

Scientific and industrial research into the domain of electrochromic devices (ECDs) has
gained a great deal of attention over the last decades, evidenced by numerous scientific papers,
books and chapters in books as well as popular articles [1]. The typical ECD composition is a
five-layer structure described as GS/TC/EC/IC/IS/TC/GS, where GS is a Glass Substrate, TC is a
Transparent Conductor, EC is an Electrochromic Coating, IC is an Ion Conductor and IS is an
Ion Storage coating [2]. This structure can be seen in Fig. (1).

Fig. 1. Five-layer electrochromic device scheme composed of a glass-ITO substrate (GS-TC),
electrochromic (EC) and counter electrode (IS) films and electrolyte (IC).
An important part of many ECDs is an electrolyte. Usually, the role of electrolyte is played by
the solutions of various salts in organic solvents. However, upon the mechanical damage or
depressurization of the device such liquid electrolytes undergo evaporation, which in its turn
leads to the full loss of performance properties. To solve this problem polymeric electrolytes
were intensively studied. Different polymer electrolytes have been proposed, most of them based
on poly(ethylene oxide)/Li salts systems [3, 4], but also those with natural polymers have been
recently published [5, 6]. However, the conductivity of polymer/Li salts materials is not
sufficient for the fast change of the ECD’s color, due to slow migration rate of the ions in bulk
polymer and the presence of the polar solvent is still needed.
As an alternative to PEO/Li salt/polar solvent systems in this project it is suggested to
utilize “polymeric ionic liquids” (PILs) or polymeric analogues of ionic liquids, in which ionic
species are covalently bonded with a polymer backbone [7-9]. PILs represent new class of
polyelectrolytes that combine all beneficial properties of ionic liquids (high ion conductivity,
wide electrochemical window, chemical and thermal stability, non-flammability, and nearly
absence of vapor pressure) with the macromolecular architecture. PILs offer a great opportunity

for the regulation of their properties, for example, by means of simple design of cationic and
anionic structures, the quantity of ions per one monomer unit, the length and the nature of the
spacer connecting the polymer chain and the bonded ion. [9].
Based on our recent investigations on PIL’s structure-properties relationships [10-12]
along with the literature analysis [9] for 2014 year it is planned to synthesize four new ionic
monomers (Fig. 2) that will produce PILs with high ionic conductivity, low glass transition
temperature and good adhesive properties.

Fig. 2. Structures of the new ionic monomers.
Besides synthesis of linear PILs based on the ionic monomers mentioned above, it is proposed to
elaborate the optimal conditions for their copolymerization with cross linking agents in order to
obtain conductive films with good mechanical properties. Finally, all the prepared polymer
electrolytes will be tested in all-solid-state ECDs, including “smart” windows and artificial
muscles.
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