Electronic Supplementary Material (ESI) for Physical Chemistry Chemical Physics.
This journal is © the Owner Societies 2014

Electronic Supplementary Information for:

Physicochemical Properties of Pentaglyme-Sodium
Bis(trifluoromethanesulfonyl)amide Solvate Ionic Liquid

Shoshi Terada,” Toshihiko Mandai,” Risa Nozawa,” Kazuki Yoshida,"

Kazuhide Ueno,’ Seiji T: suzuki,* Kaoru Dokko,™ and Masayoshi Watanabe®*

"Department of Chemistry and Biotechnology, Yokohama National University,

79-5 Tokiwadai, Hodogaya-ku, Yokohama 240-8501, Japan

'National Institute of Advanced Industrial Science and Technology (AIST),

Tsukuba Central 2, 1-1-1 Umezono, Tsukuba, Ibaraki 305-8568, Japan

$Unit of Elements Strategy Initiative for Catalysts & Batteries (ESICB), Kyoto University,

Kyoto 615-8510, Japan

The following supporting information summarizes the complete experimental data. Temperature-dependent TG
curves for a series of glyme-Na[TFSA] mixtures are shown in Figure S1. 'H NMR spectra for the studied mixtures
are depicted in Figure S2. Physicochemical properties of different glyme-Na[TFSA] binary mixtures at 30 °C are
listed in Table S1. Physicochemical properties of [Na(G5)1][TFSA] at 60 °C are listed in Table S2. Ionicity of
glyme-Na[TFSA] mixtures as a function of the salt concentration at 30 °C and Walden plot are shown in Figures
S3 and S4, respectively. The charge and discharge curves for the [Na | [Na(G5)1][TFSA] | Nao44aMnO2] cell at

30 °C are also attached in Figure SS.
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Figure S1. Temperature-dependent TG curves for a series of glyme-Na[TFSA] binary mixtures with a fixed

[O]/[Na'] ratio of 6. The curves for the corresponding pure glymes are also shown.
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Figure S2. 'H NMR (400 MHz, CDCls) spectra for G5, [Na(G5)1][TFSA], and [Na(G5)2][TFSA] at 30 °C.

Chemical shift assignment is also shown for the chemical structure.



Table S1. Viscosity (7), density (p), molar concentration (c), ionic conductivity (), and ionicity (Aimp/Aideal) of

G5-Na[TFSA] binary mixtures at 30 °C.

(mga s) (g clr)n‘3) (mol iim’3) (mS :m’l) Aimpl Aidea

[Na(G5),,][TFSA] 1466 1.44 2.79 0.120 0.63
[Na(G5),,][TFSA] 685 1.41 2.60 0.239 0.63

[Na(G5),][TFSA] 244 1.39 2.44 0.609 0.63
[Na(G5), ,5][TFSA] 107 1.34 2.11 1.02 0.52
[Na(G5), ,,J[TFSA] 33.6 1.26 1.49 1.82 0.41
[Na(G5); ;;][TFSA] 16.1 1.19 1.00 2.13 0.35
[Na(G5), |, ][TFSA] 8.15 1.10 0.50 1.72 0.28
[Na(G5),4 ) [TFSA] 5.15 1.04 0.10 0.318 0.16
[Na(G5),, ,][TFSA] 4.86 1.03 0.05 0.143 0.14
[Na(G5),4,I[TFSA] 4.64 1.02 0.01 0.0267 0.12
[Na(G5),l[TFSA] 4.60 1.02 0.005 0.0131 0.12
[Na(G5)4,,/[TFSA] 4.58 1.02 0.001 0.00436 0.20
[Na(G5),,,][TFSA] 4.58 1.02 0.0005 0.00269 0.25
[Na(G5) 45400 [TFSA] 4.57 1.02 0.0001 0.000855 0.39

Table S2. Viscosity (7), density (p), molar concentration (c), ionic conductivity (), and ionicity (Aimp/Aideal) Of

[Na(G5)1][TFSA] at 60 °C.

(mPa S) (g Cl’Il_3) (mol dm73) (mS Cmil) Almp/A1deal
[Na(G5),][TFSA] 43.9 1.36 2.39 2.84 0.53
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Figure S3. Ionicity (Aimp/Aideal) of [Na(G5)x][TFSA] as a function of the salt (Na[TFSA]) concentration c in the

range of 0.0001-0.1 mol dm > at 30 °C.
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Figure S4. Walden plot for G5—Na[TFSA] mixtures at 30 °C based on the data in Table S1.
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Figure S5. The charge—discharge curves for the [Na | [Na(G5)1][TFSA] | Nao.44sMnOz] cell measured at 30 °C at

current densities of 40 (left) and 10 (right) pA cm 2 (12.15 and 1.94 mA g ! based on the mass of Nao.44MnOz).



