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Abstract : Supercapacitor has been studied actively as one of the most promising electrochemical
energy storage system for a wide range of applications. To increase the energy density of super-
capacitor, the introduction of ionic liquids is required. In this study, two types of EMI-BF,
based on quaternary imidazolium salt were prepared with quaternary reaction and anion exchange.
The structural characterization and thermal stability were analyzed by nuclear magnetic reso-
nance('H-NMR) and thermogravimetric analysis(TGA), respectively. Thermal stability of the
EMI-BF, using TGA confirmed that, after heat treatment, the decomposition temperature of
EMI-BF, was increased. Supercapacitors were fabricated with synthesized and commercial ionic
liquids, and charge/discharge characteristics were also investigated. The capacity of supercapacitor,
for synthesized and commercial EMI-BF, were determined to be 0.067 F and 0.073 F respectively,
by means of charge/discharge test.
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Table 1. General characteristics of ionic liquids

List Characteristics

A salt Cation and or anion quite large

Freezing point Preferably below 100°C
Liquidus range Often > 200°C

Thermal stability Usually high

Viscosity Normally < 100 cP, workable
Dielectric constant Implied < 30
Polarity Moderate

Specific conductivity Usually < 10 mSem™, “Good”

Molar conductivity <10 Scm? mol ™

Electrochemical window >2V, even 4.5V, except for Bronsted

acidic systems
Solvent and/or catalyst ~ Excellent for many organic reactions

Vapor pressure Usually negligible
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Fig. 1. Reaction Mechanism of EMI-BF,.
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Fig. 4. TGA profile of 1-methyl,3-ethylimidazolium
bromide after heat treatment.

Table 2. Elemental analysis data of 1-ethyl-3-methyl
imidazolium tetrafluoroborate

C H N
Sample 1 352% 5.6% 12.6%
Sample 2 35.2% 5.7% 12.5%
theoretical value 36.4% 5.6% 14.2%

Table 3. Electrical conductivity and water contents and of
1-ethyl-3-methylimi dazolium tetrafluoroborate

conductivity (mS/cm)  water contents (ppm)
12.24 23

1570
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Fig. 5. Linear sweep voltammogram of EMI-BF,.
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Fig. 6 Discharge profile of supercapacitor by using synthesized
ionic liquids.
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Fig. 7. Discharge profile of supercapacitor by using
commercial ionic liquids.

Table 4. General characteristics of commercial ionic liquids

molecular conductivity  viscosity
weight (mS/cm)  (cP @ 25°C)
EMI-BF, 198 14.2 40
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BMI-TFSI 419.2 33 61
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