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In recent contributions the Computational Homogenization technique [1] was tailored to
model the multi-physics processes that take place in Li-ion batteries. The formulation
originally proposed in [2] was recently extended to take into account electroneutrality,
quasi-static Maxwells equations, time dependent scale transitions and scale separation in
time. Inspired by [3], in the present note some preliminary numerical analysis, accompa-
nied by constitutive assumptions at the microscale, are shown.

The microscale complex formulation (with seven separate fields involved) has been broken
down in simpler subproblems towards a full two-scale implementation. Among the con-
sidered subproblems, the ionic conductivity of the organic electrolyte in Li-ion batteries
and the one-dimensional intercalation in a single active particle are dealt with.

The former has been modeled by several authors, mainly stemming from the porous
electrode theory [4]. Under electro-neutrality conditions this complex system of equations
can be reduced to simple diffusion equations with modified diffusion coefficient, using
electroneutrality in place of Gauss’s law. The problem is here dealt with following the
extended microscale modeling of [2].

In the one-dimensional intercalation of Lithium in a single active particle balance [5]
equations are limited to mass and force. Coupling between stress evolution and diffusion of
neutral Lithium into the particles is therefore considered, whilst the influence of migration
in the intercalation influx into the particle is here neglected. This assumption is actually
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crude although widely used in the literature in order to focus on the mechanical effects
of intercalation in a single particle without modeling a whole cell.
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