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Conducting Polymer-based Electrode Matrices for Lithium-ion
Batteries

University of Manitoba researchers have developed an alternative binder system, which is based on the
combination of an electronically conductive polymer and a polyanionic binder. The researchers have
shown that these new composite binders are better adhesives, show electronic conductivity, can be
dispersed in water, and are film-forming upon drying. In addition, the researchers have so far explored
combinations of polypyrrole and polyaniline (conducting polymers) with carboxymethyl cellulose and
alginate (polyanion). The conducting polymer is a flexible electronically conducting component in the
new composite binder. The polyanion acts as adhesive with strong dipolar and ionic interactions with its
surroundings. By synthesizing the conducting polymer in the presence of the polyanion, the positively
charge backbone of the conducting polymer interacts electrostatically with the negatively charge
polyanion, forming a molecular composite of both polymers.

| Applications

This binder poses as the future for lithium-ion batteries as it does not require the use of forever
chemicals and can be easily dispersed in water. Hence, it can find application in batteries of any size or
format.

| Technology Benefits

* PFAS-free: using renewable bio-polymers and commodity chemicals only — no fluorine!

» Water-based: can be processed in water instead of toxic solvents

» Simple synthesis: one-step, low-temperature synthesis process

» Conductive adhesive: binders combine properties of a strong adhesive and good electronic
conductor — no more carbon agglomeration or peeling

| Development Stage

The binders have been prepared and characterized, including preparation and testing of composite
electrodes with lithium cobalt oxide, graphite, and silicon. The longevity of their chemical stability is
currently being assessed, as well as combinations with other active materials, in particular lithium iron
phosphate and related olivines.

Patent Status:
CA National Phase (App No. 3,227,487; filed 30 January 2024).
US National Phase (App No. 18/293,536; filed 30 January 2024).
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