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Abstract

lonic liquid electrolytes are of interest for adead supercapacitors because of their ability teigemincreased ce
operating voltages [1]. The advantage of thislmaseen from the Equation 1, which describes thmuatrof “useful”
energy contained in supercapacitors:
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Vmax iS governed by the breakdown potential of the ebdgte and \.,i, is governed by operation applications ¢
interface with power electronics. Sincy,, is fixed, there are clear advantages in increag,,,,. The main problem
is that ionic liquids gave higher viscosities tlmganic liquid or aqueous electrolytes. This isiifested as increast
cell resistance (R) and reduces the power handhpgbilities of supercapacitors, as can be seem fguation :
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This is a clear disadvantage because supercamaar®igenerally used because of their power hapghioperties.
One method of ameliorating this is to operate tipescapacitors at elevated temperatures. Thiddhawe the effec
of decreasing viscosity, and therefore R, thus aligvhigher temperature operation. To date theseblen very little
published on the effects of temperature variatiothe performance of supercapacitors
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Two phosphonium based ionic liquids wiselected. The common anion was bis(trifluoromedsationyl)imide,
while the cations were (labeled as P1114 and P01} (2spectively
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These cations were chosen because P1114 has a bymgnating voltage than P111(201) (3.4 v 2.7Vangersely,
P111(201) has a lower viscosity than P1114 (858vsRaS at room temperatu

Table 1 presents the energy and power densitiesifagrcapacitors made from a mesoporous resorfoimobaldehyde
carbon [3] using the P1114 and P111(201) electslyil hecapacitances and ERSs are also given and weresd:
from Electrochemical Impedance Spectroscopic measants of the supercapacitors

Table 1. Capacitor measurements from El

Temperature (°C) Capacitance (F (%) ESR (Ohms) Energy density Power density
Jgh (W g?)
P1114 | P111(201 | P1114 | P111(201)| P1114 | P111(201 | P1114 | P111(201)
25 14.1 15.1 44.0 55.6 81.3 55.0 0.066 | 0.033
40 16.0 15.¢ 45.8 50.8 92.4 58.0 0.063 | 0.036
60 18.0 17.1 48.1 48.6 104.2 | 62.2 0.060 | 0.038

Table 1 reveals some interesting and unexpectedtsed-irstly, the energy density of the P1114esuppacitors i
greater than the corresponding P111(201) superitagacThis is an expected result because of itjeeh operatiol
potential of the P114. What is unexpected is that the P1114 alsdéghionsistently higher power densities, des
having a higher viscosity. However, the carbonseimofor this study is not optimized for capaciterfprmance an
has mesopores that are consideredea®too narrow to maximize power density. Theoselcunexpected result
that the P111(201) capacitors exhibit an (expedtentiase in power density with increasing tempeeatvhere as th
P111 capacitors show the completely opposite beh
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