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Figure S1. EMIFSI conductivity as a function of the temperature.
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Figure S2. CV curves measured for ionogel-type EDLCs at various voltage scan rates: a) from 0.005 to 0.05

Vsb)from0.1to 1V st (V,=2.7V; electrolyte: EMIFSI).
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Figure S3. GCD profiles measured for ionogel-type EDLCs at various specific currents: a) from 0.2 to 2 A g

I b) from 5to 10 A g!' (V: = 2.7 V; electrolyte: EMIFSI).
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Figure S4. CV curves measured for conventional EDLCs at various voltage scan rates: a) from 0.005 to 0.05

Vst b) from 0.1 to 1 Vs (V. =2.7V; electrolyte: EMIFSI).
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Figure S5. GCD profiles measured for ionogel-type EDLCs at various specific currents: a) from 0.2to 2 A g’

Ib) from 5to 10 A g'! (V, = 2.7 V; electrolyte: EMIFSI).
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Figure S6. CV curves measured for ionogel-type EDLCs at various voltage scan rates: a) from 0.005 to 0.05
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Figure S7. GCD profiles measured for ionogel-type EDLCs at various specific currents: a) from 0.2 to 2 A g’
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' b) from 5to 10 A g (V:=3.0V; electrolyte: EMIFSI).
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Figure S8. Electrochemical characterization of the conventional EDLC using a standard organic electrolyte (1
M TEABF; in acetonitrile) and operating with a V; of 2.7 V. CV curves measured at various voltage scan rates:
a) from 0.005 to 0.05 V s!; b) from 0.1 to 1 V s'. GCD profiles measured at various specific currents: ¢) from
0.2t02Ag!;d)from5t010Ag'. e) Cs (left y-axis) and CE (right y-axis) vs. specific current plots measured
for the ionogel-type EDLC using EMIFSI as the electrolyte and the conventional EDLC using 1 M TEABF4
in acetonitrile as the electrolyte. d) Ragone plots (left y-axis) and EE vs. power density plots (right-axis)
measured for the ionogel-type EDLC using EMIFSI as the electrolyte and the conventional EDLC using 1 M

TEABEF, in acetonitrile as the electrolyte.
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Figure S9. a) Cyclic stability of the conventional EDLC: C; (left y-axis) and energy density (right y-axis) vs.
cycle number plots measured at 10 A g and V, = 2.7 V. b) Floating stability of the conventional EDLC: Cj

(left y-axis) and energy density (right y-axis) vs. float time plots measured at 1 A g and V.= 2.7 V. Electrolyte:

EMIFSI.
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Figure S10. TGA profiles in N, measured for: a) glassy fiber separator; b) cellulose separator; ¢) CMC; d) 50

wt% SBR aqueous dispersion; and ¢) EMIFSI.
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Figure S11. Ragone plots measured for ionogel-type and conventional EDLCs in coin cell formats (V= 2.7

V; electrolyte: EMIFSI). The Ragone plot measured for the ionogel-type EDLC in Swagelok cell configuration

is also shown for comparison.
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Figure S12. Cyclic stability of the ionogel-type EDLC in coin cell configuration and using a cellulose
separator: Cs (left y-axis) and energy density (right y-axis) vs. cycle number plots measured at 5 A g™ and V,

= 2.7 V. Electrolyte: EMIFSI. Separator: cellulose.

a) 4o ‘ ; ‘ : 30

__30¢

o 120

=

< 20

E

o 10

O 4ol
@5Ag"
V, =24V

0 | 1 ! 1 0
0 2000 4000 6000 8000 10000
Cycle number (#)

Energy density (Wh kg™

[
o
(=)

—_
]
w

/

0 2000 4000 6000 8000 10000

-
N
w

Normalized ESR (%) ™
o
o
.\

-
o
[e]

r I\.

Cycle number (#)

Figure S13. a) Cyclic stability of the ionogel-type EDLC in coin cell configuration: C; (left y-axis) and energy
density (right y-axis) vs. cycle number plots measured at 5 A g and V, = 2.4 V. b) Normalized ESR vs. cycle

number plots. Electrolyte: EMIFSI.
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Figure S14. Electrochemical characterization of the ionogel-type EDLC in coin cell configuration operating

at 100°C with a V; of 2.4 V. GCD profiles measured at various specific currents: a) from 0.5 to 2 A g''; b) from

5t020 A g, ¢) C (left y-axis) and CE (right y-axis) vs. specific current plots. d) Ragone plot.
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Figure S15. Electrochemical characterization of the ionogel-type EDLC in coin cell configuration operating
at 140°C with a V; of 1.8 V. GCD profiles measured at various specific currents: a) from 0.5 to 2 A g”'; b) from

5t020 A gl. ¢) Cs (left y-axis) and CE (right y-axis) vs. specific current plots. d) Ragone plot.
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Figure S16. Electrochemical characterization of the ionogel-type EDLC in coin cell configuration operating
at 180°C with a V, of 1.6 V. GCD profiles measured at various specific currents: a) from 1 to 2 A g™'; b) from
5t020 A g''. At 1 A g!, the presence of parasitic reaction impeded the charging of the EDLC up to 1.6 V. ¢)

C; (left y-axis) and CE (right y-axis) vs. specific current plots. d) Ragone plot.
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Figure S17. Electrochemical stability of a conventional EDLC in coin cell configuration operating at room
temperature with a V; of 2.7 V. a) Cyclic stability of the conventional EDLC: C; (left y-axis) and energy density
(right y-axis) vs. cycle number plots measured at 10 A g™'. b) Nyquist plots of the as-fabricated conventional

EDLC. The inset panels show the enlargement of the high-frequency region of the Nyquist plot.
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Table S1. Comparison of the EDLC performance reported in this work with that of EDLCs various electrolytes,

including ILs, from the literature. AC: activated carbon; FLG: few-layer graphene; CB: carbon black.

Electrodes Electrolyte Ce (I Es (Ps) Voltage Ref
window
Ionogel-type EMIFSI 113.7F g*! 36.5 Whkg! 3V This work
ACFLG (1Agh (1.4 kW kg™
Tonogel-type EMIFSI 113.1F g! 30 Wh kg! 279V This work
ACFLG (1Agh (1.4 kW kg™
Conventional EMIFSI 108.6 F g'! 26.9 Wh kg! 27V This work
ACFLG (1Agh (1.4 kW kg™
Conventional 1 M TEABF4 99.2F g! 25.7 Whkg'! 27V This work
AC:FLG (ACN) (1Agh (1.4 kW k™)
Mesoporous carbon EMITFSI 9F g'! 19.4 Wh kg'! 3V i
0.5A g (220 W ke
Mesoporous carbon EMIBF4 14F g 22.9 Whkg'! 3V i
05Agh)  (024kWkg?)
Asparagus waste- 7 M KOH 145F g! 6.5 Wh kg! 1.2V 2l
derived AC (aq) (1AghH (185 W kg™
Mangosteen shell- EMIFSI 112.8 F g'! 28.2 Wh kg™! 2.8V B3]
derived AC:CB (0.5A¢gh (0.51 kW kg™
Mangosteen shell- 2.5 M KNO; (aq) 1141F g! 10.1 Wh kg! 1.6V B3]
derived AC:CB (IAgh (570 W kg'h
RGO BMIPFs 45F g'! 18.9 Wh kg*! 3V 4]
(10 mV s (2.8 kW kg™
Reed-derived AC:CB EMIMBF4 147F g'! 45 Wh kg'! 3V Bl
(1Ag" (750 W ke™)
Microporous AC EMIFSI 115F g'! 42 Whkg! 3V 6]
(1Ag" (780 W kg
Microporous AC PMPFSI 92 F g! 45 Wh kg'! 35V [l
(1A g (900 W kg'!)
P[DABA][H:SO4]- EMIBF, 183 F g 100 Wh kg'! 4V 7
derived AC (1Agh (1 kW kg')
MWCNTs:AC PassaFuA 10F g 29 Wh kg'! 3V 5]
(1Ag (13.3 kW kg'!)
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