The vibrational studies on the water channel In LITFSI aqueous electrolyte system
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Experimental scheme

The highly concentrated LITFSI (Lithium bis(trifluoromethanesulfonyl)imide) agueous electrolyte overcome the electrochemical stability limit of water (1.23 V) with the
formation of LiF-based SEI. This noble electrochemical property presents the possibility of aqueous electrolyte as a replacement for nonaqueous electrolytes currently used.
Many studies have focused on the electrochemical properties (i.e. formation of SEIl) and there Is a lack of research on how Li ions can transport rapidly in highly viscous

enviroment. In here, we have investigated the role of water to transport Li* in highly viscous condition. Linear IR, PSPP, and 2D-IR were performed on various concentrations —__
of electrolyte. The results of time-resolved IR experiment revealed that a considerable amount of water exhibited bulk-like properties, indicating the existence of a water S
channel in the electrolyte. Furthermore the interfacial water, located between water and TFSI- domain, were also observed. With PSPP and 2D-IR, the anionic water acts as «,
a lubricant to prevent electrostatic drag resulting in the fast transport of Li ion. Moreover, MD simulations of LITFSI solutions were performed to gain a deeper insight into
morphological aspects of both water H-bonding networks and ion aggregates. The the water channel and TFSI- domain were observed by MD simulation and movement of

Li cation in water channel shows fast diffusional properties, emphasizing the importance of water domain to transport the Li cation.

Experimental results
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aqueous electrolyte.

v The anisotropy(rotational dynamics) and 2D-IR spectra figured out there are two rotational relaxation pathway; one is wobbling-in-a |This work was
cone (the rotation of OD is restricted in cone) and the jump rotation of OD to another S=0 functional group. supported by the

v With MD simulation, the bulk-like water is expected to plays important role to transport the Li* ion and anionic water will be the Institute for Basic
lubricant for transporting the Li cation by preventing the direct coulombic interaction between Li cation and TFSI anion. Science (IBS) R023-D1

v With the local sensitivity of OD stretch, it was revealed that the substantial amount of water still remained as ‘bulk-like’ water even at 21 m concentrated LiTFSI
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