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It is important to quantitatively evaluate the coordinating state of electrolytes for lithium-
ion battery, because it deeply relates with the safety of the solutions. Raman spectroscopy is
a novel method for the analysis, but it has limitation to apply to electrolytes which contain
multiple coordinating solvents. By combining Raman and NMR spectroscopy, we clarified the
difference of coordinating state in partially fluorinated electrolytes which had different
mixing ratio of y - butyrolactone and dimethyl carbonate.
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Fig.1 Schematic view of coordination state in LIB electrolyte.
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Fig.2 Structures of each raw material.
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Fig.3 Raman Spectra of TFSILi/ (GBL+AE3000).
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Fig.4 Raman Spectra of TFSILi/ (DMC+AE3000).
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Table 1. Analyzed Coordination State in TFSILi/
(GBL+AES3000).

GBL/Li| Coordinating GBL/Li | Free GBL/Li |Coordinating TFSI/Li|Free TFSI/L]
4 3.1 (78%) 0.9 (22%) 0.2 0.8
6 3.7 (61%) 23 (39%) 0.1 0.9
8 3.8 (47%) 42 (53%) =0 =1
10 4.0 (40%) 6.0 (60%) =0 =1

Table 2. Analyzed Coordination State in TFSILi/
(DMC+AE3000).

IDMC/Li|Coordinating DMC/Li| Free DMC/Li|Coordinating TFSI/Li[Free TFSI/L]
4 1.9(48%) 2.1(52%) 04 0.6
6 2.1(36%) 3.9(64%) 0.3 0.7
8 2.2(27%) 5.8(73%) 0.2 0.8
10 2.2(22%) 7.8(78%) 0.2 0.8
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Fig.6 Raman Spectra of TFSILi/ (GBL+DMC+AE3000), GBL and DMC.
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Fig.7 "°C NMR Spectra of TFSILi/ (GBL+DMC+AE3000).
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Fig.10 Analyzed Coordination State of TFSILi/
(GBL+DMC+AE3000).
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