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ABSTRACT

In this study, the ionic liquid 1-ethyl-3-methylimidazolium tetraflouroborate (EMI-BF4) was synthesized and purified using the liquid/
liquid fractional distillation method to apply a supercapacitor. EMI-BF4 was extracted with dichloromethane from the liquid/liquid
extraction method in acidic, neutral, and alkali conditions for removal of impurity, and then the electrical capacities of the purified ionic
liquids were measured and compared. The electrical capacities of ionic liquids under acidic condition showed higher value than those of
neutral or alkali conditions. As the ratio of ionic liquid to solvent became higher, the electrical capacity value was increased.
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Fig. 1. Synthesis reaction mechanism of 1-ethyl-3-methylimidazolium tetrafluoroborate (EMI-BF,).
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1-Methylimidazole(Sigma-Aldrich, > 99%), bromoethane
(Sigma-Aldrich, 98%), sodium tetrafluoroborate(Sigma-Ald-
rich, > 98%), acetonitrile-anhydrous(Sigma-Aldrich, 99.8%),
acetone(Sigma-Aldrich, 99%), magnesium sulfate-anhydrous
(Sigma-Aldrich, > 99.5%), IR-spectrometer(model : Shimadzu
IR470 JAPAN), NMR spectrometer(BRUKER 400 MHZ
Germany), HPLC(ACME 9000), TGA(TA Instruments TGA
2050), ICP-AES(UL TIM A2C), Elemental Analyzer(Flash
EA EAI1112/CE Instruments), Glove-box(MBRAUN unilab
Germany).
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Table 1. Purification Conditions of EMI-BF, by Liquid/Liquid
Extraction

H,O and ionic liquid ratio
(H,O : ionic liquid)

4:1

10 : 1

15 : 1

4:1

10 : 1
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1

1
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Sample Solvent condition
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acidic(10%)

neutral
15 :
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alkaline(10%)
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<« extract dichloromethane 48h
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Fig. 2. Flow chart for preparation of 1-ethyl-3-methylimi-
dazolium tetrafluoroborate (EMI-BF,).
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Table 2. Electrical Characteristics of EMI-BF, with Purified Conditions

H,O0 and ionic liquid ratio

Solvent (H,0 : ionic liquid) CAP(F) ESR(Q) LC(pnA) Purity(%)
4:1 0.076 60 33.88 >98
Acidic 10:1 0.081 84.3 26.94 >99
15:1 0.081 60.3 32.28 >99
4:1 0.068 36.7 23.54 >98
Neutral 10:1 0.074 62.1 20 >99
15:1 0.077 76.2 21.04 >99
4:1 0.069 54.5 49.05 >98
Alkaline 10:1 0.070 73.3 45.88 > 98
15:1 0.068 54.5 49.05 > 98
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Fig. 3. FT-IR spectrum of sample B.
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Fig. 4. FT-IR spectrum of sample E.
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Fig. 5. FT-IR spectrum of sample H.
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Fig. 6. H'-NMR spectra of sample B.
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Fig. 7. H'-NMR spectrum of sample E.
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Fig. 8. H'-NMR spectrum of sample H.
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Fig. 9. TGA graph of sample B.
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Fig. 10. TGA graph of sample E.
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Fig. 11. TGA graph of sample H.
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