Investigation of Li metal plating and dissolution on Graphite Electrodes
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Li plating, meaning the deposition of metallic Lithium on the negative electrode is considered as one of the major
degradation mechanisms in Li-lon batteries. Therefore, understanding the processes which occur between metallic
Lithium and state-of-the-art electrode materials, mainly Graphite, is important to improve the life-time of Li ion
cells.

Lithium plating and stripping is explored using an electrochemical model, which explicitly includes the growth of
plated lithium as a competing process to the direct intercalation lithium ions [1]. The model is combined with a
thermodynamically consistent transport theory and implemented in the simulation framework Battery and
Electrochemistry Simulation Tool (BEST). The extended framework is used to conduct a first study regarding the
impact of an inhomogeneous SEI growth on the deposition of metallic lithium.

Moreover, we will present recent work on simulations of model experiments investigating the dissolution of
lithium deposits on Graphite electrodes [2]. Different electrolyte formulations and configurations of a lithium
metal disk on the electrode are investigated to evaluate different lithium transport pathways. In each experiment
some pathways are intentionally blocked, thus yielding interesting insights into the dissolution mechanism. Post-
mortem analysis on the Graphite electrodes is performed using Raman spectroscopy and glow-discharge optical
emission spectroscopy (GD-OES) revealing the spatial distribution of the lithium at the end of the dissolution
experiment. At the same time measurements of the open circuit voltage are performed to monitor the progress of
the dissolution process. Our simulations are in very good qualitative agreement with measured OCV curves and
the observed lithium distributions.

Therefore, the simulations provide additional “in-operando” insights to the plating as well as the dissolution of a
metallic lithium phase. With the mechanistic insights optimization of the electrode and cell architecture can be
deduced which help to improve the life-time of Li ion cells.
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