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Preparation and Performances of Room Molten Salt as Electrolyte in
Carbon-carbon Capacitor Based on LiPFg and Trifluoroacetamide
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Abstract A novel room molten salt with an eutectic temperature of about —62 C is prepared using

LiPF¢ and trifluoroacetamide as precursors. And then its performances are evaluated in carbon-carbon elec-

trochemical double layer capacitor (EDLC) as electrolyte. The thermal properties of the complex electrolyte

with different molar ratios are characterized and then the liquid-solid phase diagram is presented by using

differential scanning calorimeter (DSC) and Fourier transform infrared spectroscopy (FTIR). The hydrogen

bonding interaction between LiPF4 and trifluoroacetamide molecules is attributed to the formation of the

as-prepared molten salt. In addition, the results of cyclic voltammetry (CV), electrochemical impedance

spectroscopy (EIS) and conductance tests show that the as-prepared LiPF¢/trifluoroacetamide electrolyte has

a maximum conductance at room temperature, i.e. 1.30 mS/cm, a stable electrochemical window of ca. 5.6

V, an applicable temperature of more than 60 C, suggesting it is a promising electrolyte candidate for
carbon-carbon EDLCs.
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Figure 1 DSC curves with different molar ratio of LiPFg/tri-
fluoroacetamide resultant

Molar ratio of LiPF/trifluoroacetamide (a) 32.5 : 67.5; (b) 37.5 : 62.5; (c)
42.5:575
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Figure 2  Liquid-solid phase diagram of LiPFg/trifluoro-

acetamide mixture
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Figure 3 FTIR spectra of LiPF4/trifluoroacetamide mixture

with different molar ratios

(1) 2,2,2-Trifluoroacetamide; (2) 20.0 - 80.0; (3) 30.0 - 70.0; (4) 32.5 : 67.5;
(5) 35.0 - 65.0; (6) 37.5 : 62.5; (7) 40.0 . 60.0; (8) 45.0 : 55.0; (9) 50.0 :
50.0; (10) 60.0 - 40.0
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Figure 6 (a) The linear sweep voltammetry curve of the glassy
carbon electrode in LiPF¢/trifluoroacetamide electrolyte (scan
rate=0.5 mVes '), and (b) the cyclic voltammograms of the ana-

log cell with LiPFg/trifluoroacetamide electrolyte at different
potential ranges

N T 12 AL P il 26 1 ERAEAN R B 2% 1 1 1)
PERE, A T BB AR SS AL A IR S 26 AF B K ARl
Pk, SR 7 4.

40

35
30
25 1
20 |

-Z"IQ

0 25 50 75 100
VAL9)

Bl7 fiTH] LiPFy/ — i I PR AP L A R A T BH T ]

Figure 7 Nyquist plots of the analog capacitor using the LiPF¢/

trifluoroacetamide electrolyte at different temperatures
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