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The Improvement of the Electrochemical Stability of Room-temperature
Molten Salt by Dual Anion System

Minato EGASHIRA, Shigeto OKADA and Jun-ichi YAMAKI

For a wider application in batteries and electrochemical capacitors, an improvement of the
electrochemical stability of imidazolium cation - based room - temperature molten salt is required.
We found that a certain type of combination of anions can change the anodic stability and other
properties of molten salt systems. The 1:1 mixture of 1-ethyl-3-methyl imidazolium (EMI)
tetrafluoroborate and EMI bis(trifluoromethylsulphonyl)imide (TFSI) showed a similar anodic
stability to that of EMITFSI, the most anodically stable single anion molten salt. This effect may
originate from the difference of association of both cation and neighborhood anions. A molten salt
which has BF, and TFSI anions has a high stability toward an anodic oxidation and provides the

highest energy density double-layer capacitor in this study by enlarging the cell voltage.
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Figure 1. Doilble-layer capacitor model cell
used in this study.
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Figure 2. Ionic conductivities of room-temperature
molten salt.
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Figure 3. TG profiles of room-temperature molten salts.
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Figure 4. Polarization curves of various electrolytes.
Electrode: Pt, 100 #m in diameter
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Figure 5. Linear sweep voltammograms of room-
temperature molten salts.
Electrode: Pt, 100um in diameter
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Table 1. 'TH-NMR chemical shifts of room-temperatui-e
molten salt. (2H in imidazolium cation)

Chemical Shift & /ppm

EMIBE, (8.87) 9.60
EMITESI 8.86

EMI(BF,+TF3I 1:1) 8.63 9.00
EMICE;S0; 9.24
EMITFSI 8.86

EMI(CF;SO;+TFSI1:1) 8.84 9.23
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Figure 6. Capacitances of double-layer capacitor model
cell using various room-temperature molten salt
electrolytes.

Constant charge-discharge current: 0.393 mA
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