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Advanced Plasma Process to Design Functional Thin Films that Stabilize
Electrodes in Lithium Batteries
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The calendar life of any Lithium Battery (LIB) is limited. One reason for power and

capacity fade is the deterioration of anodes that contain graphite as host material.

During cycling graphite suffers from volume changes. The boundary between the

current collector and the active material is crucial, because the materials possess

divergent elastic properties. Compressive strain results in the anode’s disintegration.

In order to stabilize the laminate, functional coatings can be implemented. So called

“primers” have to procure excellent adhesion. Moreover they need to be electrical

conductive and inert. Motivated by this, we developed a novel plasma process and

tailored a particular functional film for battery electrodes. First, adhesive strength

between substrate and primer itself is fundamental. Second, any primer must adopt or

chemically bond the join partner. In our approach, we initially fused graphite micro

particles with PVDF by melt coating. Processing the dry blend in an atmospheric

pressure plasma jet, we rapidly deposited thin films on foil at moderate temperatures.

The resulting “plasma primer” proved to be firmly affixed to the substrate. REM

revealed the film to consist of a polymer matrix which embeds small graphite flakes

and carbon fragments. These particulates constitute a network that provides electron

percolation. XPS measurements showed a particular peak, indicating a new C-F bond

in the composite film that does not occur in spectra of pure PVDF. This bond is

reported to be exceptionally strong [1]. This might explain why tensile adhesive

strength was found to be 10 times higher than in pristine anodes. Ongoing studies

include the insertion of graphene. Totally, we presume the “plasma primer” to be

highly beneficial for graphite anodes in LIB and further applications. [1] M. Yoo et al.,

Polymer 44 (2003) 4197-4204.
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