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The solid electrolyte interphase (SEI) is a thin film which separates the electrolyte from an
electrode, e.g. the negative electrode in lithium-ion batteries. It is composed of electrolyte
reduction products which are rapidly generated as long as the electrolyte is in contact with a
negatively polarized and pristine electrode. This occurs during the first charge of the battery
where SEI is quickly formed [1]. The SEI is passivating for electrons as well as electrolyte
molecules and therefore stops the rapid electrolyte reduction. However, slow, long-term SEI
formation reveals that electrolyte reduction is not completely supressed by this passivating
layer. Therefore, at least one SEI precursor can migrate across the SEI at a small rate. Now,
the throughput of this transport processes limits the rate of long-term SEI formation. Our
model [2] uses this assumption to describe the evolution of a porous SEI as sketched in
Figure 1. Our approach is similar to previous SEI model studies [3,4]. However, we trace the
evolution of SEI volume fraction along the axis perpendicular to the electrode surface as
shown in Fig. 2. This results in novel predictions, e.g., morphological properties such as the
dual-layer structure.

The transport of SEI precursors, i.e., electrons, 1.
electrolyte molecules or neutral lithium inter-
stitials [5], through either the SEI or its pores can
be adjusted in our model. Theoretically, each of
these processes can facilitate SEI growth on its
own. Therefore, we investigate SEI formation for
each these transport mechanisms individually. In
this way, we predict how the corresponding films
can be distinguished. They do not only differ in
the potential dependence of their formation rate
but also in the dual layer structure. Additionally
some mechanisms tend form SEI with homo-
geneous film thickness whereas others form SEI
with strongly fluctuating thickness. These results
allow experimentalists to do draw conclusions . . . . ]
with respect to the actual rate-limiting transport 0 10 20 30 10 50 B
process, if they observe one of these features in Distrance from electrode / nm

a suitable experiment.
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