Modelling Solvation behaviour in highly concentrated Electrolytes
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Modelling of electrochemical systems supports designing improved chemistries for
battery applications [1]. Electrolytes play an important role for the performance of bat-
teries. As such, highly concentrated electrolytes constitute promising materials. How-
ever, due to their complexity, they are difficult to model. Here, we present a continuum
transport theory for these materials, which incorporates solvation effects.

Recently, Dreyer et al. [2] presented an electrolyte model which includes solvation
effects. Their approach is based on modified statistics, which leads to an excess chem-
ical potential. However, their model is limited to dilute solutions and fixes the number
of solvent molecules bound to each ion.

Our focus lies on the behaviour near electrified interfaces, i.e., the electrochemical
double layer (EDL). To address this goal, we modify the transport theory for highly
correlated electrolytes [3,4], which was recently proposed by our group. This descrip-
tion is based on modelling the free energy of the system. To incorporate solvation ef-
fects, we supplement it by an additional interaction energy which accounts for the cor-
rect mixing entropy due to modified statistics.

The theory is based on two novel parameters — the maximum number of solvent
molecules binding to a single ion, and the binding energy.

We supplement our analytic discussion by numerical simulations. The results show
that solvation effects have a significant influence on the EDL-structure of ILs.
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