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Towards even higher performance for Li secondary batteries, previous research has predominantly
focused on enhancing the ionic conductivity of the electrolyte. It is now clear that the Li ion
transference number is equally important for further improving battery performance in automotive
applications!. To achieve a high Li-ion transference number in liquid electrolytes, considerable
interest has emerged in utilizing molten Li salts® (melting point, 7;, > 100 °C) and Li ionic liquids (7
< 100 °C). As these systems consist only of Li ions and counter anions, without the presence of
solvent molecules that cause concentration polarization, it has been reported that Li ions are the
dominant transport species under anion-blocking conditions, resulting in a high Li ion transference
number. > However, most Li salts possess high 7i and low ionic conductivity due to the high viscosity
of the system, rendering them unsuitable for battery integration. Therefore, Li salts with lower 7, and
viscosities are required. This study presents new asymmetric Li imide salts in which a flexible
oligoether side chain is introduced to further lower the melting point of the Li salt. The aim was to
create a lithium ionic liquid that would combine high ionic conductivity with a high Li ion
transference number. We synthesized two novel Li imide salts:
Li(3-(2-methoxyethoxy)propyl)((trifluoromethyl)sulfonyl)amide (Li[PMEA]) and
Li(2-(2-methoxyethoxy)ethyl)((trifluoromethyl)sulfonyl) amide (Li[TfN20201]), having both
trifluoromethanesulfonyl and ether groups. Investigation of the thermophysical properties of the
synthesized Li salts showed that the melting points of both Li[PMEA] and Li[TfN20201] were
around 100 °C, in particular LifTIN20201] was confirmed to be a Li ionic liquid. The melting
entropy (ASr) of Li[ TEIN20201] with the flexible ether group was found to be relatively high value of
47 [J mol'K™']. Given the relationship between melting point and melting entropy, Tm = AHr/ASy, the
lower T of Li[TIN20201] was attributable to the high ASr. Additionally, we studied the structure of
the molten state of these lithium salts through molecular dynamics (MD) simulations and investigated
its correlation with their electrochemical stability and ion transport properties.
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