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Christin Hogrefe!, Simon Hein?2, Thomas Waldmann?, Timo Danner?3, Karsten Richter!, Arnuld
Latz?34, Margret Wohlfahrt-Mehrens??3

1ZSW — Zentrum fur Sonnenenergie- und Wasserstoff-Forschung, Baden-Wirttemberg,
Helmholtzstrasse 8, D-89081 Ulm, Germany
°2DLR—German Aerospace Center, Institute of Engineering Thermodynamics, D-70569,
Germany
SHIU—Helmholtz Institute for Electrochemical Energy Storage, D-89081 Ulm, Germany
4UUIm—UIm University, Institute of Electrochemistry, D-89081 Ulm, Germany

Lithium deposition on negative graphite electrodes is one of the main aging mechanisms of
Lithium-ion cells [1]. When Lithium is deposited, it spontaneously intercalates into graphite,
changing the local charge distribution of the electrode [2,3,4]. Inhomogeneous charge distribution
leads to an accelerated aging of the Lithium-ion batteries [2]. However, there is a lack of
knowledge on the involved mechanisms of Lithium re-intercalation, although they are of high
relevance.

In order to gain a better understanding of the spontaneous re-intercalation, re-distribution and
relaxation processes of Lithium within porous graphite electrodes, we conducted model
experiments with Lithium metal pressed on graphite surfaces. The mixed open circuit potential
(OCP) of the graphite/Lithium electrode was measured in pouch half-cells during the re-
intercalation. The charge distribution within the graphite electrode was investigated with Raman
spectroscopy, glow-discharge optical-emission-spectroscopy (GD-OES), and optical microscopy
(OM). Additionally, simulations using the pouch half-cell set-up were conducted to gain time-
dependent information on charge distribution in both electrode and electrolyte. The electrolyte was
systematically varied in these experiments, which revealed new insights on the pathways of
Lithium-ions (see Figure). For example, a solid-state reaction between Lithium metal and graphite
is possible even without electrolyte, however, the reaction using ionic pathways is much faster if
both electrolyte and conductive salt are present. The presence of a counter electrode can also
influence the reaction pathways. Conclusions are drawn on post-mortem methodology,

inhomogeneity of aging mechanisms, and pre-lithiation of graphite electrodes.
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