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Professor Kazuya Seo.
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Li* Local Structure in Li—Tetraglyme Solvate lonic Liquid Revealed by
Neutron Total Scattering Experiments with the ®7Li Isotopic
Substitution Technique
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© Supporting Information

ABSTRACT: Equimolr mixtures of lithium bis(tdfluoromethanesulfonyl Jamide y
(LITFSA) and tetraglyme (G4 CH;0—{CH,CH,0),—~CH;) yield the sobate {or - .
chelate) ionic liquid [Li{G4) |[TFSA], which is a homogeneous transparent solution at

mom temperature Solvate ionic liguids (SILs) are currently attracting increasing
research interest, espedally as new electrobytes for Li—sulfur hatteries Here, we
periormed neutron total scattering experiments with el isotopic substitution to
reveal the Li* solvation/local structure in [Li{ G4)][TFSA] SIls. The experimental
interierence function and radial distribution function around Li* agree well with
predictions from ab initio calculations and MDD simulations. The model solvation local
structure was optimized with nonlinear leastsquares analysis to yield structural
parameters. The refined Li® solvation/local structure in the [Li{ G4)][TFSA] SIL

.
shows that lithium cations are not coordinated to all five oxygen atoms of the G4 eficie
molecule (deficent five-coordination) but only to four of them ({actual four ‘ nt 5-coondination Li

coordination ). The solvate cation is thus considerably distorted, which can be ascribed to the limited phase space of the
ethylene oxide chain and competition for coordination sites from the TFSA anion

-
§ 1 2 3 4 § 4 ' 8 @ W

olvate jonic liquids (SILs) are a new category of moom- scopic studies have probed the Li® solvation local structure of
temperature jonic lquids' that have novel applications as similar systems composed of LITFSA and g]}mes* and SAXS,
dectrolytes in lithium secondary batteres Watanabe's group Raman and DF'I' calculations studies were peuouned on SILs
recently demonstrated that SILs composed of an equimolar by Aguilera et al* The molecular-level properties of SILs have
mizture of Bthium bis( trifluoromethanesulfonyl Jamide (LiTF- been probed using NMR diffusion studies, Raman spectra
SA) salt and oligoether glymes such as triglyme (G3: CH,0— analysis, and theoretical calculations (ab initio molecular arbital
(CHyCH,0)y~CH,) and tetraglyme (G4: CH,0-
(CH,CH,0);~CH;) can be used = electrolytes for Li Received: June 9, 216
secondary batteries, particulady Li-sulfur ones (see Chart 1 Accepted: July 7, 2016

for the molecular structures).””” Recently, Raman spectro-

5 XN Aeedan Owmical Sodety 20832 0 T e e S D
ACS Publications
= ‘.M:n.lfhn.l 3096, 1, BAD-JET

F RS Journal of Physical
Chemistry Letters (7 A1) H{EFEER)
574 2832-2837R— 20164
IF{E : 8.539
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