Innovative conducting polymer materials and their application in all-solid-
state Li batteries

Lithium-ion batteries are presently widely used power sources, especially in portable
devices like laptops and cellular phones. These devices present definite advantages relative to
other types of batteries — lead/acid, nickel metal hydride — like high specific energy and energy
density [1,2]. However, an important drawback is the flammable nature of the commonly used
liquid electrolytes which are a solution of a lithium salt in polar aprotic organic solvents, mostly
carbonates mixtures (for example ethylene carbonate and dimethyl carbonate). These solvents
not only restrict temperature range use (<55 °C) but also restrict life span due to their high
reactivity towards electrodes [3].

Recently, the interest has turned to the “dry” polymer electrolytes, namely to polymeric
ionic liquids or poly(ionic liquid)s (PILs) made out of ionic liquids (ILs), which are described as
a novel class of materials combining of the properties of ILs mentioned and the specificities of
polymers [4-9]. Since PILs offer great ability in the designing of cationic and anionic structures
and their combinations, one can in principle manipulate their properties as desired and enhance
their ionic conductivity to a high level (10*'+10"° S/cm at 25°C [5]).

Based on our recent joint investigations on PIL’s structure-properties relationships [10-

14] and success in the construction of first truly all-solid state electrochromic device based on

PIL [15], for 2015 year it is planned to:

1) synthesize two new ionic monomers with Li (MLi) and pyrrolidinium (MPyrr) counter ions
(Fig 1);

2) study the homo polymerization of MLi and MPyrr ;

3) investigate the copolymerization of MLi / MPyrr monomers with poly(ethylene
glycol)methacrylate (PEGM);

4) examine the properties of the obtained polymers (molar mass, conductivity, thermal and
electrochemical stability, etc.);

5) fabricate and test the all-solid-state Li batteries based on polymer composition with highest
ionic conductivity.
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Fig. 1. Synthesis of novel ionic liquid like monomers: MLi and MPyrr.
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