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Figure S1: 1H NMR spectrum of TMOP.

Figure S2: 13C NMR spectrum of TMOP.
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Figure S3: 31P NMR spectrum of TMOP.

Figure S4: 1H NMR spectrum of TEOP.
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Figure S5: 13C NMR spectrum of TEOP.

Figure S6: 31P NMR spectrum of TEOP.
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Figure S7: 1H NMR spectrum of [MmMIm][TEEP].

Figure S8: 13C NMR spectrum of [MmMIm][TEEP].
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Figure S9: 31P NMR spectrum of [MmMIm][TEEP].

Figure S10: 1H NMR spectrum of [EmMIm][DEEP].
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Figure S11: 13C NMR spectrum of [EmMIm][DEEP].

Figure S12: 31P NMR spectrum of [EmMIm][DEEP].
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Figure S13: 1H NMR spectrum of [MmDMIm][TEEP].

Figure S14: 13C NMR spectrum of [MmDMIm][TEEP].
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Figure S15: 31P NMR spectrum of [MmDMIm][TEEP].

Figure S16: 1H NMR spectrum of [EmDMIm][DEEP].
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Figure S17: 13C NMR spectrum of [EmDMIm][DEEP].

Figure S18: 31P NMR spectrum of [EmDMIm][DEEP].
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Figure S19. ESI-MS of [MmMIm][TEEP].

Figure S20. ESI-MS of [EmMIm][DEEP].
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Figure S21. ESI-MS of [MmDMIm][TEEP].

Figure S22. ESI-MS of [EmDMIm][DEEP].
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Figure S23. Variable temperature chemical shifts 1H NMR spectra of four neat ILs. 
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Figure S24. CV cycles (60) at 0.005 V s−1 and at 20 °C for the activation of supercapacitor. 
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Figure S25. Nyquist plots of the supercapacitor before and after 60 CV cycles. 



15

0 200 400 600 800 1000 1200
0

40

80

120

160

200

I
m

ag
in

ar
y 

(Z
)/ 

O
hm

Real (Z)/ Ohm

 20 C
 40 C
 60 C
 80 C
 100 C

 

 

Figure S26. Different temperature EIS plots of the supercapacitor.

Table S1. Anodic and cathodic limits potentials and electrochemical stability windows (ESWs) 

on platinum working electrode at a scan rate of 0.001 V s−1 and at 20 °C.

Ionic Liquid EC (V vs Fc/Fc+) EA (V vs Fc/Fc+) ΔE (V)

 [MmMIm][TEEP] 1.10 3.47 4.57

 [EmMIm][DEEP] 1.11 3.25 4.36

 [MmDMIm][TEEP] 1.54 4.34 5.88

 [EmDMIm][DEEP] 2.33 2.93 5.26

Table S2. VFT equation parameters and apparent energies of activation for the ionic 
conductivity data.

Ionic Liquid 0 (m2/s) B (K) T0 (K) E (kJ/mol)

 [MmMIm][TEEP] 0.542 1227 153 10.2

 [EmMIm][DEEP] 0.709 1279 156 10.6

 [MmDMIm][TEEP] 0.725 1378 152 11.5

 [EmDMIm][DEEP] 0.348 1176 164 9.78
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Table S3. VFT equation parameters and apparent activation energy for the ion diffusivity data.

System Ion

D0×10-9

m2/s

B, K T0, K ED, 

kJ/(mol)

[MmMIm][TEEP]

[EmMIm][DEEP]

[MmDMIm][TEEP]

[EmDMIm][DEEP]

anion

cation

anion

cation

anion

cation

anion

cation

7.91

6.48

14.3

15.1

19.6

15.2

3.64

5.55

786

760

811

887

1070

1013

626

753

195

198

184

176

180

184

213

201

6.5

6.3

6.7

7.4

8.9

8.4

5.2

6.3

Table S4. Water content of the ILs

Ionic Liquid Water Content (ppm)

[MmMIm][TEEP] 95 ± 5

[EmMIm][DEEP] 88± 5

[MmDMIm][TEEP] 97 ± 5

[EmDMIm][DEEP] 78 ± 5


