10" Congress on Ionic Liquids (COIL-10)
17" — 21 November 2025 * Perth * Australia
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High thermal stabilities, wide electrochemical stability windows, and especially their inherent
ionicities and conductivities make ionic liquids (ILs) promising as components in modern battery
electrolytes beyond today’s state-of-the-art. They could resolve issues of flammability, unwanted side
reactions, and even dissolution of electroactive material'. But how to know what IL to choose?

= Given the vast chemical space of ILs, quoted as >10'®
® b unique compositions?, machine learning (ML) methods
| offer an efficient and scalable approach®. Here we use the
[ ML method symbolic regression (SR) to derive analytical
lo-t ” o i models that describe the ionic conductivity (o) of >450

& aprotic ILs, using molecular descriptors as variables. On
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Figure 1: The SR prediction and experimental ionic
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with a function based on the inertial shape factor I, radius of gyration y, Gini coefficient G, charge
variance [§, dipole moment ¢ and the temperature T, showcased for the IL [C4py][BF4] (Fig. 1).
While the temperature trend is captured well for most ILs, the predictions are sometimes shifted by a

constant, which could be a consequence of data uncertainties, inconsistencies in the measurement
setups, or water contamination. Therefore, in the future, we will use data sourced from a single lab.
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