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S1. List of Abbreviations

1) 1propBT - 1-propyl-1,2,3-benzotriazole
2) 1butBT - 1-butylyl-1,2,3-benzotriazole
3) lpentBT - 1-pentyl-1,2,3-benzotriazole

4) 1hexBT - 1-hexyl-1,2,3-benzotriazole
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5) 2propBT

6) 2butBT

7) 2pentBT

8) 2hexBT

9) 1but3propBTBr
10) 1but3propBTBF4
11) 1but3propBTPFe
12) 1but3pentBTBr
13) 1but3pentBTBF4
14) 1but3pentBTPFe
15) 1but3hexBTBr
16) 1but3hexBTBF4
17) 1but3hexBTPFs
18) 1pent3propBTBr
19) 1pent3propBTBF4
20) 1pent3propBTPFs
21) 1hex3propBTBr
22) 1hex3propBTBF4
23) 1hex3propBTPFs
24) 1hex3pentBTBr
25) 1hex3pentBTBF4
26) 1hex3pentBTPFs

27) IL

2-propyl-1,2,3-benzotriazole

2-butylyl-1,2,3-benzotriazole
2-pentyl-1,2,3-benzotriazole
2-hexyl-1,2,3-benzotriazole

1-butyl-3-propyl-1,2,3-benzotriazolium bromide

1-butyl-3-propyl-1,2,3-benzotriazolium tetrafluoroborate
1-butyl-3-propyl-1,2,3-benzotriazolium hexafluorophosphate
1-butyl-3-pentyl-1,2,3-benzotriazolium bromide
1-butyl-3-pentyl-1,2,3-benzotriazolium tetrafluoroborate
1-butyl-3-pentyl-1,2,3-benzotriazolium hexafluorophosphate
1-butyl-3-hexyl-1,2,3-benzotriazolium bromide
1-butyl-3-hexyl-1,2,3-benzotriazolium tetrafluoroborate
1-butyl-3-hexyl-1,2,3-benzotriazolium hexafluorophosphate
1-pentyl-3-propyl-1,2,3-benzotriazolium bromide
1-pentyl-3-propyl-1,2,3-benzotriazolium tetrafluoroborate
1-pentyl-3-propyl-1,2,3-benzotriazolium hexafluorophosphate
1-hexyl-3-propyl-1,2,3-benzotriazolium bromide
1-hexyl-3-propyl-1,2,3-benzotriazolium tetrafluoroborate
1-hexyl-3-propyl-1,2,3-benzotriazolium hexafluorophosphate
1-hexyl-3-pentyl-1,2,3-benzotriazolium bromide
1-hexyl-3-pentyl-1,2,3-benzotriazolium tetrafluoroborate
1-hexyl-3-pentyl-1,2,3-benzotriazolium hexafluorophosphate

lonic liquid



28) CV

29) TGA

30) DSC

31) EIS

32) GCD

33) PVDF-HFP
34) ILGPE

35) EDLC

36) PTFE

37) LED

Cyclic voltammetry

Thermogravimmetric analysis

Differential scanning calorimetry

Electrochemical impedance spectroscopy
Galvanostatic charge-discharge

Poly(vinylidene fluoride-co-hexa-fluoropropylene)
lonic liquid incorporated gel electrolyte
Electrochemical double layer supercapacitors
Polytetrafluoroethylene

Light-emitting diode

S2. NMR details of 1,3-dialkyl-1,2,3-benzotriazolium salt
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Figure S1.Numbering of 1,3-dialkyl-1,2,3-benzotriazolium salt

Table S1. Important *H NMR and **C NMR ppm values of 1,3-dialkyl-1,2,3-benzotriazolium salt

SL. H? HP He H¢ C8 | C9 | cC7 | C4a]| C6 C-
Compounds

No (ppm) | (ppm) |(ppm) | (ppm) | (ppm) [ (ppm) [ (ppm) | (ppm) | (ppm) |S(ppm)

1 lpropBT | 8.04 | 7.53 | 7.45 | 7.34 |145.87(132.94(127.07| 123.7 | 117.6 | 109.4

2 2propBT | 7.86 | 7.86 | 7.33 | 7.33 |144.23(144.23| 126 | 126 |117.87|117.87

3 1butBT 8.04 | 7.53 | 745 | 7.34 |145.89/132.88(127.03(123.67|119.77| 109.37

4 2butBT 7.86 | 7.86 | 7.34 | 7.34 |[144.24(144.24]126.05|126.05|117.43| 117.43
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5 IpentBT | 8.11 | 7.93 [ 7.59 | 7.54 [150.44] 138 [132.16]128.89[124.23]115.59

6 2pentBT | 7.98 | 7.98 | 7.45 | 7.45 [148.95[148.95[131.12]131.12[122.89] 122.89

7 lhexBT | 8.12 | 7.92 | 7.58 | 7.44 [150.49]137.98(132.05[128.78[124.26] 115.39

8 2hexBT | 7.96 | 726 | 7.44 | 7.44 [148.92[148.92(131.18]131.18[122.89] 122.89

9 |1but3propBT | g 69 | 869 | 7.99 | 7.99 |134.68|134.68|131.48(131.48[114.22|114.22
Br

10 |1but3propBT| g 41 | 841 | 7.93 | 7.93 | 1329|1329 [129.84|129.84|112.18]|112.18
BF4

11 |1but3propBT| g 06 | 806 | 7.97 | 7.97 |134.77(134.77]131.66|131.66|113.42| 113.42
PFs

12 | 1but3pentBT | g6 | 862 | 7.96 | 7.96 |134.57(134.57(131.61|131.61|114.29|114.29
Br

13 | 1but3pentBT | g 41 | 841 | 7.93 | 7.93 [132.87]132.87/129.86|129.86|112.16| 112.16
BF4

14 |1but3pentBTP| ¢ 11 | g11 | 7.87 | 7.87 |134.74|134.74(131.69|139.69| 113.5 | 113.5
Fe

15 |1but3hexBTB| g 67 | 867 | 7.96 | 7.96 |134.65134.65(131.52|131.52|114.44| 114.44
T

16 |1but3hexBTB| ¢ 13 | 813 | 7.65 | 7.65 |134.53[134.53|131.5|131.5 |113.81]113.81
F4

17 |1but3hexBTP| ¢ 07 | 807 | 786 | 7.86 |134.73]134.73]131.67|131.67| 113.4 | 113.4
Fe

18 |lpent3propBT| g 6o | 862 | 797 | 7.97 |134.55]134.55[131.56|131.56| 1142 | 114.2
Br

19 |lpent3propBT| 795 | 792 | 741 | 7.41 [134.57|134.57|131.53[131.53| 113.9 | 113.9
BF4

20 [lpent3propBT| g 09 | 809 | 7.87 | 7.87 |134.76|134.76|131.66(131.66|113.45| 113.45
PF¢

21 |1hex3propBT| g op | 802 | 73 | 73 | 1344|1344 |131.41|131.41[114.17| 114.17
Br

22 |1hex3propBT| g39 | 839 | 7.02 | 7.92 | 134.7|134.7 |131.64|131.64]113.93]| 113.93
BF4

23 |1hex3propBT| g o9 | 8.09 | 7.86 | 7.86 |133.25|133.25]131.66|131.66[113.45|113.45
PF¢




24 |1hex3pentBT| ¢ e | 868 | 7.99 | 7.99 [134.94|134.94(131.44|131.44|114.15|114.15
Br

25 |1hex3pentBT| ¢4 81 | 761 | 761 | 138 | 138 [129.83]129.83|112.17|112.17
BF4

26 |1hex3pentBT| ¢ s | 806 | 7.86 | 7.86 |134.74]134.74| 131.6 | 131.6 |113.32] 113.32
PFs¢

1-propyl-1,2,3-benzotriazole(1propBT)

1H-NMR (CDCls, 400 MHz): 8.04 (dt, 1H, Ar), 7.53 (dt, 1H, Ar), 7.45 (m, 1H, Ar) , 7.34(m, 1H, Ar)
,4.58 (t, 2H, CH2-CH2-CHs3), 2.02 (m, 2H, , CH2-CH2-CHz), 0.94 (t, 3H, -CH2-CH2-CHs). 13C NMR
(CDCls, 100 MHz): 145.87(C-8), 132.94(C-9), 127.07(C-7), 123.70(C-4), 119.60(C-6), 109.40(C-5),
49.68(CH2-CH2-CHs), 23.05(CH2-CH2-CHzs), 11.22(CH2-CH2-CHg).
2-propyl-1,2,3-benzotriazole(2propBT)

1H-NMR (CDCls, 400 MHz): 7.86 (dd, 2H, Ar), 7.33 (dd, 2H, Ar), 4.67 (t, 2H, CH2-CH2-CHa), 2.12 (m,
2H, CH,-CH2-CHg), 0.94 (t, 3H, -CH,-CH2-CHs). 13C NMR (CDCls, 100 MHz): 144.23(C-8, C-9),
126(C-7, C-4), 117.87(C-5, C-6), 58.01 (CH2-CH2-CHs), 23.41(CHz-CH,-CHj), 10.84(CH2-CHa-CH).
1-butyl -1,2,3-benzotriazole(1butBT)

IH-NMR (CDCls, 400 MHz): 8.04 (dt, 1H, Ar), 7.53 (dt, 1H, Ar), 7.45 (m, 1H, Ar) ,7.34 (m, 1H, Ar)
4.62 (t, 2H, CH2-CH2-CH2-CH3), 1.97 (m, 2H, CH2-CH-CH2-CHj), 1.31 (m, 3H, CH2-CH,-CH2-CHg),
0.93 (t, 3H, CH2-CH2-CH2-CH3). 3C NMR (CDCls, 100 MHz): 145.89 (C-8), 132.88 (C-9), 127.03 (C-
7), 123.67 (C-4), 119.77 (C-6), 109.37 (C-5), 47.83 (CH2-CH2-CH:-CHs), 31.58 (CH2-CH2-CH.-CHs),
19.58 (CH2-CHz-CH,-CHs), 13.22 (CH2-CHa-CHa-CHa).

2-butyl-1,2,3-benzotriazole(2butBT)

'H-NMR (CDCls, 400 MHz): 7.86 (dd, 2H, Ar), 7.34 (dd, 2H, Ar), 4.71 (t, 2H, CH2-CH2-CH2-CHj),

2.09 (M, 2H, CH2-CH,-CH2-CHs), 1.36 (M, 2H, CH2-CH2-CH,-CHs), 0.95 (t, 3H, CH2-CHo-CHa-CHs).
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13C NMR (CDCls, 100 MHz): °C NMR (CDCls, 100 MHz): 144.24 (C-8,C-9), 126.05 (C-7, C-4),
117.43 (C-5, C-6), 56.24 (CH2-CH2-CH2-CHs), 31.97 (CH2-CH2-CH2-CHz), 19.73 (CH2-CH2-CH2-
CHs), 13.43 (CH2-CH2-CH2-CHs).

1-pentyl-1,2,3-benzotriazole(1pentBT)

IH-NMR (CDCls, 400 MHz): 8.11 (dt, 1H, Ar), 7.93 (dt, 1H, Ar), 7.59 (m, 1H, Ar) ,7.54 (m, 1H, Ar),
4.76 (t, 2H, CH2-CH2-CH2.CH2-CHa), 1.95 (m, 2H, CH2-CH,-CH2.CH2-CHa), 1.26 (m, 3H, CH2-CHo-
CH2.CH2-CHs), 0.82 (t, 3H, CH2-CH2-CH2.CH,-CHs). 3C NMR (CDCls, 100 MHz): 150.44 (C-8), 138
(C-9), 132.16 (C-7), 128.89 (C-4), 124.28 (C-6), 115.59 (C-5), 52.58 (CH2-CH2-CH2-CH2CHs), 34.12
(CH2-CH2-CH2-CH2-CH3), 33.38 (CH2-CH2-CH2-CH2-CHgs), 26.73 (CH2-CH2-CH2-CH2-CHs), 18.78
(CH2-CH2-CH2-CH.-CH).

2-pentyl-1,2,3-benzotriazole(2pentBT)

'H-NMR (CDCls, 400 MHz): 7.98 (dd, 2H, Ar), 7.45 (dd, 2H, Ar), 4.78 (t, 2H, CH,-CH,-CH,-CHo-
CHs), 2.07 (M, 2H, CH2-CH2-CHo-CH,-CHs), 1.28 (M, 4H, CH2-CHa-CH,-CH,-CHa), 0.83 (t, 3H, CHa-
CH-CH,-CHs). 13C NMR (CDCls, 100 MHz):148.95 (C-8, C-9), 131.12 (C-7, C-4), 122.89 (C-5, C-6),
61.08 (CH2-CH2-CH2-CH2-CHg), 34.31 (CH2-CH2-CH2-CH2-CHs), 33.29 (CH2-CH2-CH2-CH2-CHs),
26.72 (CH2-CH;-CH2-CH2-CHs), 18.69 (CH2-CH,-CH2-CH2-CHb).
1-hexyl-1,2,3-benzotriazole(1hexBT)

IH-NMR (CDCls, 400 MHz): 8.12 (dt, 1H, Ar), 7.92 (dt, 1H, Ar), 7.58 (m, 1H, Ar) ,7.44 (m, 1H, Ar),
4.77 (t, 2H, CH2-CH2-CH2-CH2-CH2-CHs), 1.95 (m, 2H, CH2-CH2-CH,-CH2-CH2-CHa), 1.23 (m, 4H,
CHa-CHy-CH2-CH2-CH2-CHs), 0.80 (t, 3H, CH2-CH2-CH2-CHz-CH,-CHs). *C NMR (CDCls, 100
MHz):150.49 (C-8), 137.98 (C-9), 132.05 (C-7), 128.78 (C-4)124.26 (C-5), 115.39 (C-6), 52.60 (CH.-

CH2-CH>-CH2-CH2-CHj3), 35.79 (CH2-CH2-CH2-CH,-CH2-CHj3), 34.39 (CH2-CH2-CH2-CH2-CH2-CH3),



30.89 (CH2-CHz-CH2-CH2-CH,-CHs), 27.06 (CH2-CHz-CH2-CH,-CH2-CHs), 18.74 (CHa-CHo-CHa-
CHz-CHa-CHs).

2-hexyl-1,2,3-benzotriazole(2hexBT)

IH-NMR (CDCls, 400 MHz): 7.96 (dd, 2H, Ar), 7.44 (dd, 2H, Ar), 4.77 (t, 2H, CH2-CH2-CH2-CHo-
CHa-CHs), 2.05 (m, 2H, CH2-CH2-CH2-CHa-CH,-CHa), 1.25 (m, 4H, CH2-CH2-CHa-CHo-CH,-CHa),
0.82 (t, 3H, CH2-CH2-CH.-CHs). 3C NMR (CDCls, 100 MHz):148.92 (C-8, C-9), 131.18 (C-7, C-4),
122.89 (C-5, C-6), 61.10 (CHp-CHz-CH2-CH2-CH2-CHg), 35.79 (CH2-CH2-CH-CHa-CH,-CHg), 34.55
(CH2-CH2-CH2-CH»-CH2-CH3), 30.80 (CH2-CH2-CH>-CH2-CH2-CHs3), 27.06 (CH2-CH2-CH2-CH2-CH>-
CHz), 18.82 (CH2-CHz-CHa-CHa2-CH,-CHb).

1-butyl-3-propyl-1,2,3-benzotriazolium bromide(1but3propBTBr)

1H-NMR (CDCls, 400 MHz):8.69 (m, 2H, Ar), 7.99 (m, 2H,Ar), 5.26 (m, 4H, CH2-CH2-CHa, CH2-CHa-
CH2-CHs), 2.20 (m, 2H,CH2-CH2-CHs), 1.48 (M, 4H,CHa-CHz-CH2-CH), 1.07 (t, 1H,CH2-CH,-CH),
0.99 (t, 1H,CH-CH,-CH-CHs). 13C NMR (CDCls, 100 MHz): 134.68(C-8, C-9), 131.48 (C-4, C-7),
114.22(C-5, C-6), 53.91 (CH2-CHa-CHs), 52.29 (CH2-CH2-CHo-CHs), 30.77 (CH2-CH2-CHs), 22.51

(CH2-CH2-CH2-CHg), 19.26 (CH2-CH2-CH>-CHs), 13.11(CH2-CH2-CHz), 10.70(CH2-CH2-CH2-CHba).
1-butyl-3-propyl-1,2,3-benzotriazolium tetrafluoroborate(1but3propBTBF2)

1H-NMR (CDCls, 400 MHz):8.41 (m, 2H, Ar), 7.93 (m, 2H, Ar), 5.08 (m, 4H, CHa-CH,-CHs, CHo-
CHz-CHo-CHs), 2.17 (m, 2H,CH2-CH2-CHs), 1.45 (m, 4H,CHy-CHa-CHo-CHs), 1.05 (t, 1H,CH2-CHa-
CHs), 0.98 (t, 1H, CH,-CHz-CH2-CHs). 13C NMR (CDCls, 100 MHz): 132.90 (C-8, C-9), 129.84 (C-4,
C-7),112.18 (C-5, C-6), 51.91(CHp-CHo-CHs), 50.26 (CH2-CHz-CHy-CHs), 29.04 (CH2-CH2-CHs),
20.78 (CH2-CH2-CH3-CHz), 17.67 (CH2-CH2-CH2-CHs), 11.48 (CH2-CH2-CH), 9.02 (CH2-CH2-CHa-

CHs).

1-butyl-3-propyl-1,2,3-benzotriazolium hexafluorophosphate(1but3propBTPFs)
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1H-NMR (CDCl3, 400 MHz):8.06 (m, 1H, Ar), 7.97 (m, 2H,Ar), 4.88 (s, 4H, CH2-CH>-CH3, CH2-CHo-
CH2-CHa), 2.13 (m, 2H,CH2-CH,-CHs), 1.53(m, 4H,CH2-CH2-CH,-CHs), 1.01 (t, 1H,CHo-CH2-CHa),
0.98 (t, 1H, CH2-CH2-CH2-CHs). 13C NMR (CDCls, 100 MHz): 134.77 (C-8, C-9), 131.66 (C-4, C-
7),113.42 (C-5, C-6), 53.53 (CH2-CH2-CH3), 51.85 (CH2-CH2-CH,-CHa), 30.74 (CH2-CH2-CHa), 22.46
(CH2-CH2-CH2-CHs), 19.65 (CH2-CH2-CH2-CHs), 13.29 (CH2-CH2-CHz), 10.90 (CH2-CH2-CH.-CHs).
1-hexyl-3-propyl-1,2,3-benzotriazolium bromide(1hex3propBTBr)

'H-NMR (CDCjs, 400 MHz):8.01 (m,2H,Ar), 7.29 (m, 2H,Ar), 457 (t, 4H, CH2-CH-CH3,CH,-CH,-
CH2-CH2-CH2-CHs), 1.51 (m, 4H,CH2-CH2-CHs, CH2-CH2-CH2-CH2-CH2-CH3), 0.64 (m, 6H, CH:-
CH2-CH2-CH2-CH2-CHs), 0.37 (CH2-CH2-CH3) 0.16 (CH2-CH2-CH2-CH2-CH2-CH3). *C NMR
(CDCls, 100 MHz): 134.40 (C-8, C-9), 131.41 (C-4, C-7), 114.17 (C-5, C-6), 53.83 (CH2-CH2-CHo-
CH2-CH2-CHs3), 52.46 (CH2-CH2-CHz3), 30.52 (CH2-CH2-CH2-CH2-CH2-CHs3), 28.72 (CH2-CH2-CH>-
CH2-CH2-CHs3), 25.50 (CH2-CH2-CH2-CH2-CH,-CHa), 22.46 (CH2-CH2-CHz3), 22.14 (CH2-CH2-CH>-
CHa-CH2-CHs3), 13.50 (CH2-CH>-CHj3), 10.61 (CH2-CH2-CH2-CH2-CH2-CH2-CHz).
1-hexyl-3-propyl-1,2,3-benzotriazolium tetrafluoroborate(1hex3propBTBFa)

IH-NMR (CDCls, 400 MHz): 8.39 (m, 2H,Ar), 7.92 (m, 2H, Ar), 5.07 (m, 4H,CH2-CH,-CH2-CHa-CHa-
CHs CH2-CH2-CHs), 2.17 (m,2H, CH2-CH2-CH2-CH2-CH2-CHs), 1.33 (m, 4H, CH2-CH2-CH2-CH2-
CH2-CHs3), 1.04 (t, 3H, , CH»-CH2-CHs), 0.86 (t, 3H, CH2-CH2-CH,-CH2-CH-CHs). *°C NMR (CDCls,
100 MHz): 134.7 (C-8, C-9), 131.64 (C-4, C-7), 113.93 (C-5, C-6), 53.72 (CH2-CH2-CHs), 52.32 (CHa-
CH2-CH>-CH2-CH2-CHs3), 30.82 (CH2-CH2-CH>-CH»-CH»2-CHj3), 28.87 (CH2-CH2-CH2-CH2-CH2-CH3),
25.82  (CH2-CH2-CH2-CH2-CH2-CH3), 22.57(CH2-CH2-CHs), 22.16 (CH2-CH2-CH2-CH2-CH:2-
CH3),13.77 (CH2-CH-CH?3), 10.80 (CH.-CH2-CH>-CH-CH.-CH3).

1-hexyl-3-propyl-1,2,3-benzotriazolium hexafluorophosphate(1hex3propBTPFs)



!H-NMR (CDCls, 400 MHz): 8.09 (m, 2H, Ar), 7.86 (m, 2H, Ar), 4.90 (m, 4H, CH2-CH2-CH2-CHa-
CH2-CHs, CH2-CH,-CHs), 2.13 (m, 2H, CH2-CH2-CH,-CH2-CH2-CH3), 1.32 (m, 4H, CH-CHa-CHo-
CH2-CH2-CHg), 1.02 (t, 3H, , CH2-CH2-CHg), 0.86 (t, 3H, CH2-CH2-CH,-CH2-CH>-CHs). *C NMR
(CDCl3, 100 MHz): 133.25 (C-8, C-9), 131.66 (C-4, C-7), 113.45 (C-5, C-6), 53.45 (CH-CH2-CHs,
CH:-CH2-CH2-CH2-CH2-CH3), 52.03 (CH2-CH2-CH2-CH2-CH2-CHs), 30.91 (CH2-CH2-CH2-CH2-CH>-
CHs), 28.79 (CH2-CH2-CH2-CH2-CH2-CH3), 25.94 (CH2-CH2-CH3), 22.46 (CH2-CH2-CHa-CHo-CHo-
CHz), 13.85 (CH2-CHa2-CHz), 10.82 (CH2-CHa-CHa-CHa2-CH,-CHs).
1-butyl-3-hexyl-1,2,3-benzotriazolium bromide(1but3hexBTBr)

IH-NMR (CDCls, 400 MHz):8.67 (m, 2H,Ar), 7.96 (m, 2H,Ar), 5.27 (m, 4H, CH2-CH2-CH2-CH3 CHa-
CHa-CHy-CH2-CH2-CH3), 2.16 (m, 4H,CH2-CHo-CH,-CHs), 1.39 (m, 8H, CHa-CHy-CHy-CHa-CHa-
CHs), 0.99 (t, 3H, CH2-CH2-CH>-CHs), 0.86 (t, 3H, CH2-CH2-CH2-CH2-CH2-CH,-CHs). *C NMR
(CDCI3, 100 MHz): 134.65 (C-8, C-9), 131.52 (C-4, C-7), 114.44 (C-5, C-6), 52.72 (CH2-CH2-CHy-
CHa), 52.48 (CH2-CH2-CH2-CH2-CH>-CHz), 30.99 (CH2-CH2-CH2-CHs), 30.76 (CH2-CH2-CH2-CH2-
CH2-CHs), 28.99 (CH2-CH2-CH2-CH2-CH2-CHz), 25.76 (CH2-CH2-CH2-CH2-CH2-CHj3), 22.08 (CH2-
CH2-CH2-CHs), 19.43 (CH2-CH2-CH2-CH2-CH2-CHs3),13.69 (CH2-CH2-CH2-CHs), 13.23 (CH2-CH2-
CHa-CH2-CH,-CHs).

1-butyl-3-hexyl-1,2,3-benzotriazolium tetrafluoroborate(1but3hexBTBF4)

IH-NMR (CDCls, 400 MHz):8.13 (m, 2H,Ar), 7.65 (m, 2H,Ar), 4.82 (m, 4H, CH2-CH2-CH2-CHs CHo-
CHz-CH;-CH2-CH2-CHs), 1.86 (m, 4H,CH2-CHz-CH,-CHs), 1.08 (m, 8H, CHz-CH;-CHy-CHa-CHo-
CHs), 0.69 (t, 3H, CH2-CH2-CH»-CHs), 0.57 (t, 3H, CH2-CH2-CH,-CH2-CH>-CH,-CHs). *C NMR
(CDCI3, 100 MHz): 134.53 (C-8, C-9), 131.50 (C-4, C-7), 113.81 (C-5, C-6), 52.13 (CH2-CH2-CHo-
CHa3), 51.88 (CH2-CH2-CH2-CH2-CH>-CH3s), 30.70 (CH2-CH2-CH2-CHs, CH2-CH2-CH2-CH2-CH,-
CHa), 28.71 (CH2-CH2-CH2-CH2-CH2-CHs3), 25.66 (CH2-CH2-CH2-CH2-CH-CHs), 22.03 (CH2-CH2-
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CH2-CHs), 19.31 (CH2-CH2-CH2-CH-CH2-CHs),13.64 (CH2-CHa-CH2-CHs), 13.13 (CHa-CH2-CHa-
CH2-CH2-CHs).

1-butyl-3-hexyl-1,2,3-benzotriazolium hexafluorophosphate(1but3hexBTPFs)

IH-NMR (CDCls, 400 MHz):8.07 (m, 2H,Ar), 7.86 (m, 2H,Ar), 4.89 (m, 4H, CH2-CH,-CH2-CHs, CHa-
CH2-CH2-CH2-CH2-CHs), 2.10 (m, 2H, CH2-CH2-CH2-CHs), 1.36 (m, 8H,CH2-CH2-CH2-CH2-CHz-
CHs), 0.97 (t, 1H, CH;-CH2-CH>-CHs), 0.86 (m, 1H, CH»-CH,-CH2-CH,-CH2-CHs). *C NMR
(CDCI3, 100 MHz): 134.73(C-8, C-9), 131.67 (C-4, C-7), 113.40 (C-5, C-6), 52.00 (CH-CH2-CHy-
CHz3), 51.75 (CH2-CH2-CH,-CH2-CH>-CH3s), 30.81 (CH»-CH2-CH>-CHs, CH2-CH>-CH2-CH>-CHo-
CHa), 28.77 (CH2-CH2-CH2-CH2-CH2-CHs), 25.93 (CH2-CH2-CH2-CH2-CH-CHs), 22.27 (CH2-CH2-
CH2-CH3), 19.56 (CH2-CH2-CH-CH2-CH,-CHs), 13.85 (CHa-CH2-CH,-CHs), 13.27 (CH2-CH2-CHa-
CH2-CH2-CHs).

1-hexyl-3-pentyl -1,2,3-benzotriazolium bromide(1hex3pentBTBr)

'H-NMR (CDCls, 400 MHz): 8.00 (m, 2H,Ar), 7.29 (m, 2H, Ar), 4.59 (m, 4H, CH2-CH,-CH,-CH2-CH2-
CHs, CH2-CH2-CH2-CHo-CHs), 1.49 (m, 4H, CH2-CHa-CH,-CH,-CHs,), 0.64 (m, 6H, CHy-CH2-CHo-
CH2-CH2-CHs3), 0.17 (m, 6H,CH2-CH2-CH2-CH2-CHs, CH-CH2-CH2-CH2-CH2-CH3). 3C NMR
(CDCls, 100 MHz): 134.94 (C-8, C-9),131.44 (C-4, C-7), 114.15 (C-5, C-6), 52.92 (CH2-CH,-CH,-CHy-
CHsa), 30.69 (CH2-CH2-CH2-CH2-CH>-CH3,), 28.89 (CH2-CH2-CH>-CH2-CH3,), 28.64 (CH2-CH2-CH2-
CHa-CH,-CHs), 28.07 (CH2-CHa-CHy-CH2-CH2-CHs), 25.68 (CH2-CH2-CH2-CHa2-CHs), 22 (CH2-CHa-
CHa-CHy-CHy-CHs), 21.70 (CHa-CHy-CH2-CH2-CH2-CHs), 13.56 (CH2-CH2-CH2-CHa-CHa).
1-hexyl-3-pentyl-1,2,3-benzotriazolium tetrafluoroborate(1hex3pentBTBFa4)

'H-NMR (CDCls, 400 MHz): 8.10 (m, 2H, Ar), 7.61 (m, 2H, Ar), 4.79 (m, 4H, CH,-CH,-CH>-CH>-
CHa-CHs,CH2-CH2-CH2-CH,-CHs), 1.84 (m, 4H, CHa-CHa-CHz-CH2-CHs), 1.02 (m, 6H, CHa-CHa-
CH2-CH2-CH2-CH3),  0.55 (t, 6H, CH2-CHz-CHa-CHa-CHa, CH2-CH2-CH2-CH2-CHz-CHz). 3C NMR
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(CDCls, 100 MHz): 138.00 (C-8, C-9), 129.83 (C-4, C-7), 112.17 (C-5, C-6), 50.53 (CH2-CH2-CH2-
CH2-CHa), 29.12 (CHy-CH2-CH2-CH,-CHa2-CHs), 27.12 (CH-CHa2-CH2-CH,-CHs), 26.87(CHo-CHa-
CH2-CH2-CH2-CHas), 26.46 (CH2-CH2-CH2-CH2-CH2-CHzs), 24.08 (CH2-CH2-CH2-CH2-CHs), 20.44
(CH2-CH2-CH2-CH2-CH2-CH3), 20.12 (CH2-CHa-CH2-CHo-CHs), 11.99 (CHa-CHz-CHo-CHa-CHo-
CHa).

1-hexyl-3-pentyl-1,2,3-benzotriazolium hexafluorophosphate(1hex3pentBTPFs)

IH-NMR (CDCls, 400 MHz): 8.06 (m, 2H,Ar), 7.86 (m, 2H, Ar), 4.90 (m, 4H, CH,-CH,-CH,-CH2-CHo-
CHs, CH2-CHa-CHo-CH,-CHa), 2.11 (m, 4H, CHa-CH,-CHz-CH2-CHs), 1.34 (m, 6H, CHz-CHa-CHo-
CHa-CH-CH3), 0.87 (t, 3H, CHz-CHy-CHy-CHz-CHs, CHz-CH2-CHa-CHo-CH,-CH3). 3C NMR
(CDCls, 100 MHz): 134.74 (C-8, C-9), 131.60 (C-4, C-7), 113.32 (C-5, C-6), 51.98 (CH2-CH2-CH>-
CHz-CHs, CH2-CH,-CHa2-CH,-CHa-CHa), 30.90 (CH2-CH2-CH2-CHa-CHs), 28.75 (CH2-CHa-CHa2-CHa-
CH2-CHs), 28.36 (CH2-CH2-CH2-CH>-CH2-CHz), 25.93 (CH2-CH2-CH2-CH2-CHs), 22.27 (CH2-CH2-
CH2-CH2-CHa-CHs), 21.91 (CH2-CHa-CH2-CHa2-CHz), 13.77 (CH2-CHa-CHa-CH2-CH,-CHs).
1-butyl-3-pentyl-1,2,3-benzotriazolium bromide(1but3pentBTBr)

IH-NMR (CDCls, 400 MHz): 8.62 (m, 2H,Ar), 7.96 (m, 2H, Ar), 5.23 (m, 4H, CH2-CH2-CHa-CH,-CHs,
CH2-CH2-CH:-CHs), 2.15 (m, 4H, CH2-CH2-CH:-CHs,), 1.44 (m, 6H, CH2-CH2-CH>-CH>-CHa), 0.97 (t,
3H,CH2-CH2-CH2-CHs), 0.88 (t, 3H,CH2-CH2-CH2-CH2-CHs). *C NMR (CDCls, 100 MHz): 134.57
(C-8, C-9), 131.61 (C-4, C-7), 114.29 (C-5, C-6), 52.66 (CH2-CH>-CH,-CHz), 52.43 (CH2-CH2-CHa2-
CH2-CHs)), 30.89 (CH2-CH2-CH2-CHs)), 28.64 (CH2-CH2-CH2-CH2-CHa), 28.09 (CH2-CH2-CH2-CH>-
CHs), 21.71 (CH2-CH2-CH2-CHs), 19.38 (CH2-CH2-CH2-CH2-CHg), 13.53 (CH2-CH2-CH2-CH2-CHs),
13.20 (CH2-CH2-CH2-CH2-CHg).

1-butyl-3-pentyl-1,2,3-benzotriazolium tetrafluoroborate(1but3pentBTBF4)
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'H-NMR (CDCls, 400 MHz): 8.41 (m, 2H,Ar), 7.93 (m, 2H, Ar), 5.10 (m, 4H, CH2-CH,-CH,-CH.-CHs,
CH2-CH2-CH2-CHs), 2.14 (m, 4H, CH2-CH2-CH2-CHs), 1.42 (m, 6H, CH2-CH.-CH.-CH-CHs), 0.98 (t,
3H,CH2-CH2-CH2-CHs), 0.89 (t, 3H,CH2-CH2-CH2-CH2-CHs). *C NMR (CDCls, 100 MHz): 132.87
(C-8, C-9), 129.86 (C-4, C-7), 112.16 (C-5, C-6), 50.57 (CH2-CH2-CH2-CHj3), 50.34 (CH2-CH2-CH.-
CH2-CHs), 29.05 (CH2-CH2-CH2-CHs)), 26.82 (CH2-CH2-CH2-CH2-CHa), 26.39 (CH2-CH2-CH2-CH>-
CHs3), 20.01 (CH2-CH2 -CH2-CH3), 17.67 (CH2-CH2-CH2-CH2-CH3), 11.81 (CH2-CH2-CH2-CH2-CHa),
11.44 (CH2-CH2-CH2-CH2-CHa).

1-butyl-3-pentyl-1,2,3-benzotriazolium hexafluorophosphate(lbut3pentBTPFs)

IH-NMR (CDCls, 400 MHz): 8.11 (m, 2H,Ar), 7.87 (m, 2H, Ar), 4.92 (m, 4H, CH2-CH,-CH,-CH2-CH3,
CHa2-CH2-CH2-CHs), 2.10 (m, 4H, CH2-CH2-CH:-CHs), 1.40 (m, 6H , CH2-CH2-CH2-CH>-CHa), 0.97 (t,
3H, CH2-CH2-CH-CHs), 0.89 (t, 3H, CH2-CH2-CH,-CH2-CHgs). *C NMR (CDCls, 100 MHz): 134.74
(C-8, C-9), 131.69 (C-4, C-7), 113.50 (C-5, C-6), 52.07 (CH2-CH,-CH-CHj3), 51.83 (CH2-CH2-CHa-
CH2-CHs)), 30.76 (CH2-CH2-CH2-CHs)), 28.54 (CH2-CH2-CH2-CH2-CHa), 28.31 (CH2-CH2-CH>2-CH>-
CHs), 21.91 (CH2-CH2-CH2-CHs), 19.58 (CH2-CH2-CH2-CH2-CHg), 13.69 (CH2-CH2-CH2-CH2-CHs),
10.28 (CH2-CH2-CH2-CH2-CH).

1-pentyl-3-propyl-1,2,3-benzotriazolium bromide(1pent3propBTBr)

IH-NMR (CDCls, 400 MHz): 8.62(m, 2H, Ar), 7.97 (m, 2H, Ar), 5.22 (t, 4H, CH2-CHa-CH,-CH,-CHa,
CH2-CH2-CHs), 2.22 (m, 4H, CH2-CH2-CH>-CH2-CHj3, ), 1.40 (CH2-CH2-CH3s, CH,-CH2-CH>-CHo-
CH3),1.06 (t, 3H, CH2-CH2-CH3), 0.88 (t, 3H, CH2-CH2-CH,-CH,-CHs). 3C NMR (CDCls, 100 MHz):
134.55 (C-8, C-9), 131.56 (C-4, C-7), 114.20 (C-5, C-6), 53.97 (CH2-CH2-CHs), 52.57 (CH2-CH2-CHa-
CH2-CH3), 28.57 (CH2-CH2-CH2-CH,-CHs)), 28.04 (CH2-CHa-CH2-CH,-CHs), 22.55 (CHa-CH2-CHa-
CHa-CHs), 21.67 (CH2-CH,-CHs), 13.49 (CH,-CH,-CHs), 10.75 (CHa-CH2-CH,-CHo-CH).
1-pentyl-3-propyl-1,2,3-benzotriazolium tetrafluoroborate(1pent3propBTBF4)
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IH-NMR (CDCls, 400 MHz): 7.92 (m, 2H,Ar), 7.41 (m, 2H, Ar), 457 (m, 4H, CH2-CH2-CH2-CHo-
CHs CH2-CH2-CHs), 1.64 (m, 4H, CH2-CH2-CH2-CH2-CHs), 0.86 (m, 4H, CH2-CH2-CHs, CH2-CH2-
CH2-CH-CHg), 0.50 (t, 3H, CH2-CH2-CHgs)), 0.34 (t, 3H, CH»-CH»-CH,-CH,-CHs). C NMR (CDCls,
100 MHz): 134.57 (C-8, C-9), 131.53 (C-4, C-7), 113.90 (C-5, C-6), 53.65 (CH2-CH,-CHs), 52.24
(CH2-CH2-CH2-CH2-CHs), 28.48 (CH2-CHa-CH2-CH2-CHs), 28.04 (CH2-CH2-CHa-CH2-CH3), 22.45
(CH2-CH2-CH2-CH2-CHa), 21.68 (CH2-CH2-CHs), 13.51 (CH2-CH2-CHs3), 10.70 (CH2-CH2-CH2-CH.-
CHa).

1-pentyl-3-propyl-1,2,3-benzotriazolium hexafluorophosphate(1pent3propBTPFs)

!H-NMR (CDCls, 400 MHz): 8.09 (m, 2H, Ar), 7.87 (m, 2H, Ar), 4.89 (m, 4H, CH,-CH2-CH2-CH,-CHg,
CH,-CH2-CHg), 2.14 (m, 4H, CH,-CH2-CH,-CH2-CHs), 1.37 (m, 4H, CH,-CH2-CHs, CH,-CH2-CHa-
CH2-CH3),1.02 (t, 3H, CH2-CH2-CHs), 0.88 (t, 3H, CH2-CH>-CH,-CH2-CH3). $3C NMR (CDCls, 100
MHz): 134.76 (C-8, C-9), 131.66 (C-4, C-7), 113.45 (C-5, C-6), 53.44 (CH,-CH2-CHs), 52.01 (CH2-
CH2-CH2-CH2-CHs), 28.52 (CH2-CH2-CH2-CH2-CHs), 28.30 (CH2-CH2-CH2-CH2-CHs), 22.46 (CH2-

CH2-CH>-CH2-CH3), 21.91 (CH2-CH>-CH3), 13.68 (CH2-CH2-CHj3), 10.82 (CH2-CH2-CH2-CH2-CHp).
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Figure S65. Impedance graph of 1but3hexBTPFs with 3 different concentration 0.5, 0.3,and 0.1 M
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Figure S66. Impedance graph of 1but3propBTBF4 with 3 different concentration 0.5, 0.3,and 0.1 M
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Figure S67. Impedance graph of 1but3propBTPFs with 3 different concentration 0.5, 0.3,and 0.1 M
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Figure S70. Impedance graph of 1hex3propBTBF4 with 3 different concentration 0.5, 0.3,and 0.1 M
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Figure S71. Impedance graph of 1hex3propBTPFe with 3 different concentration 0.5, 0.3,and 0.1 M
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Figure S72. Impedance graph of 1pent3propBTBF4 with 3 different concentration 0.5, 0.3,and 0.1 M
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Figure S73. Impedance graph of 1pent3propBTPFes with 3 different concentration 0.5, 0.3,and 0.1 M
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Table S2. Calculated resistance and conductance variation with different concentrations from EIS

graphs

Compound C(Ici/r;)c " | Rs () Qui Ret (€2) |Rw (S s0.5) Ct Rr () Con((jgl;it)ance
1but3propBTBF4 0.5 170.8 |0.0001888 [5.63E+01| 0.0001077 | 7.84E-07 5180 |[0.017761989
0.3 89.01 | 1.59E-06 | 2677 | 0.002039 [0.0006506] 274.1 |0.000373552

0.1 72.19 | 1.44E-06 | 6331 | 0.000749 [1.54E-06| 1553 0.00014637

1but3propBTPFs| 0.5 67.98 | 2.01E-06 | 3359 |0.0004473|2.68E-05| 2867 |0.000297708
0.3 89.62 | 251E-06 | 3690 | 7.95E-05 [6.25E-05| 1178 |0.000271003

0.1 190.6 | 6.01E-06 | 6810 | 5.67E-05 |3.44E-06| 1201 |0.000146843

1hex3propBTBF4| 0.5 107.1 | 8.94E-06 | 799.9 | 0.002167 |4.00E-O7( 1328 |[0.001250156
0.3 232.1 | 1.01E-05 | 1891 |0.0004404 [5.19E-07| 4742 |0.000528821

0.1 90.27 | 4.90E-07 [1.10E+04{ 0.000286 [1.55E-06| 2.128 9.10E-05

1hex3propBTPFs| 0.5 112.3 | 1.05E-06 |1.19E+04| 2.88E-06 |2.96E-06| 804.1 8.38E-05
0.3 237.1 | 6.68E-07 [1.26E+04| 5.44E-06 |3.52E-06|8.08E+04| 7.94E-05

0.1 85.27 | 1.45E-06 [1.01E+05 1.70E-05 [1.17E-06| 2575 9.90E-06

1but3hexBTBF4 0.5 87.68 | 8.91E-07 [1.48E+04] 1.67E-05 |4.48E-06|2.72E+04| 6.76E-05
0.3 99.75 | 9.00E-07 |1.55E+04| 3.58E-05 |9.34E-06 |1.83E+04| 6.45E-05

0.1 223.5 | 9.23E-07 [1.98E+04] 4.92E-05 |8.25E-06|1.17E+04| 5.06E-05

1but3hexBTPFs 0.5 88.56 | 6.24E-07 | 4069 | 5.92E-06 |3.23E-06|7.92E+04|0.000245761
0.3 93.56 | 8.65E-07 |7246.37 | 3.78E-06 |2.22E-06|3.01E+04|0.000137893

0.1 239.7 | 1.21E-06 [2.21E+05 1.95E-06 |1.49E-06| 4101 4.52E-06

1lhex3pentBTBF4| 0.5 88.65 | 1.51E-06 [1.33E+04| 2.85E-05 [6.36E-06|3.34E+04| 7.55E-05
0.3 111.7 | 1.33E-06 [1.74E+04] 5.68E-05 |9.33E-06 (2.95E+04| 5.74E-05
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0.1 227.7 | 1.23E-06 |1.84E+04| 9.55E-05 |7.11E-06 |1.34E+04| 5.44E-05
1hex3pentBTPFs| 0.5 76.95 | 1.36E-06 | 8736 | 7.09E-05 |5.65E-06|1.05E+04[0.000114469
0.3 99.41 | 1.51E-06 | 9857 | 7.53E-05 |6.04E-06(1.11E+04 (0.000101451
0.1 209.7 | 1.98E-06 |2.94E+04| 3.41E-05 | 0.7771 | 0.8198 3.40E-05
1but3pentBTBF4| 0.5 122.9 |0.0002705| 97.23 | 0.01849 |2.96E-07| 142.7 |0.010284891
0.3 235.5 | 2.06E-05 | 250.2 | 0.006559 |3.99E-07 283  |0.003996803
0.1 98.91 | 4.83E-07 | 4634 | 5.14E+12 [0.0001403 339.2 [0.000215796
1but3pentBTPFe 0.5 173.8 | 0.000399 | 210.7 | 5.19E-05 [2.99E-07| 3508 |0.004746084
0.3 137.4 | 5.98E-06 | 2500 | 0.001629 |4.23E-07| 2958 0.0004
0.1 99.53 | 1.63E-06 [1.69E+04f 0.0003333 |7.14E-07| 4080 5.91E-05
1pent3propBTBF4 0.5 127.3 | 3.44E-06 | 3316 | 0.001627 [4.98E-07| 2965 |0.000301568
0.3 95.24 | 9.97E-07 [1.83E+04| 5.50E-06 |2.99E-06|6.79E+04| 5.46E-05
0.1 88.67 | 8.65E-06 [2.63E+04 4.90E-06 |4.45E-06|7.99E+04| 3.79E-05
1pent3propBTPFs| 0.5 102.4 | 6.19E-07 | 9261 |0.0002605 [3.83E-06| 7589 | 0.00010798
0.3 147.3 | 2.64E-06 |1.18E+04| 0.0002172 |4.89E-07 | 4842 8.45E-05
0.1 418.8 | 1.27E-06 [1.77E+05 9.95E-06 [1.12E-06| 8254 5.64E-06
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S5. Cyclic Voltammogram
Cyclic voltammograms of asymmetrically substituted 1,3-dialkyl-1,2,3-benzotriazolium salts with 0.5,
0.3, and 0.1 M concentrations in acetonitrile recorded at different scan rates, with platinum disc as

working electrode and Pt wire as counter and reference electrodes.

0.6

| 1but3hexBTBF4- 0.1 M —— 200 MmV/s

0.5 4 —— 150 mV/s
—— 100 mV/s

—— 50 mV/s

Current (mA)

-0.5 0.0 I 0!5 I l!O I 1.5 I 2.0
Potential (V)

Figure S74.Cyclic Voltammogram of 1but3hexBTBF4 with concentration 0.1 M and 4 different scan
rates 200 mV/s, 150 mV/s, 100 mV/s and 50 mV/s
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Figure S75. Cyclic Voltammogram of 1but3hexBTBFs with concentration 0.3 M and 4 different scan
rates 200 mV/s, 150 mV/s, 100 mV/s and 50 mV/s
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Figure S76. Cyclic Voltammogram of 1but3hexBTBF4 with concentration 0.5 M and 4 different scan
rates 200 mV/s, 150 mV/s, 100 mV/s and 50 mV/s
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Figure S77. Cyclic Voltammogram of 1but3hexBTPFs with concentration 0.1 M and 4 different scan
rates 200 mV/s, 150 mV/s, 100 mV/s and 50 mV/s
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Figure S78. Cyclic Voltammogram of 1 but3hexBTPFe with concentration 0.3 M and 4 different scan
rates 200 mV/s, 150 mV/s, 100 mV/s and 50 mV/s
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Figure S79. Voltammogram of 1but3hexBTPFewith concentration 0.5 M and 4 different scan rates 200
mV/s, 150 mV/s, 100 mV/s and 50 mV/s
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Figure S80. Cyclic Voltammogram of 1but3pentBTBF4 with concentration 0.1 M and 4 different scan
rates 200 mV/s, 150 mV/s, 100 mV/s and 50 mV/s
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Figure S81. Cyclic Voltammogram of 1but3pentBTBFs with concentration 0.3 M and 4 different scan
rates 200 mV/s, 150 mV/s, 100 mV/s and 50 mV/s
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Figure S82. Cyclic Voltammogram of 1but3pentBTBF4 with concentration 0.5 M and 4 different scan
rates 200 mV/s, 150 mV/s, 100 mV/s and 50 mV/s
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Figure S83. Cyclic Voltammogram of 1 but3pentBTPFs with concentration 0.1 M and 4 different scan
rates 200 mV/s, 150 mV/s, 100 mV/s and 50 mV/s
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Figure S84. Cyclic Voltammogram of 1but3pentBTPFe with concentration 0.3 M and 4 different scan
rates 200 mV/s, 150 mV/s, 100 mV/s and 50 mV/s

&3



1but3pentBTPFg- 0.5 M
0.0 4
— 200 mV/s
-0.5 4 —— 150 mV/s
2 — 100 mV/s
£ 1.0 —— 50 mV/s
N
)
[
O -15-
|-
>
O 0-
254 4
-3.0
1 T T T T T T T T T
-2 -1 0 1 2

Potential(V)

Figure S85. Cyclic VVoltammogram of 1but3pentBTPFe¢ with concentration 0.5 M and 4 different scan
rates 200 mV/s, 150 mV/s, 100 mV/s and 50 mV/s
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Figure S86. Cyclic Voltammogram of 1but3propBTBF4 with concentration 0.1 M and 4 different scan
rates 200 mV/s, 150 mV/s, 100 mV/s and 50 mV/s
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Figure S87. Cyclic Voltammogram of 1but3propBTBFs with concentration 0.3 M and 4 different scan
rates 200 mV/s, 150 mV/s, 100 mV/s and 50 mV/s
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Figure S88. Cyclic Voltammogram of 1but3propBTBF4 with concentration 0.5 M and 4 different scan
rates 200 mV/s, 150 mV/s, 100 mV/s and 50 mV/s
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Figure S89.Cyclic Voltammogramof 1but3propBTPFs with concentration 0.1 M and 4 different scan
rates 200 mV/s, 150 mV/s, 100 mV/s and 50 mV/s
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Figure S90. Cyclic Voltammogramof 1but3propBTPFs with concentration 0.3 M and 4 different scan
rates 200 mV/s, 150 mV/s, 100 mV/s and 50 mV/s

86



0.60

0.45

0.30

Current(mA)

0.15

0.00

-0.15

1 1but3propBTPF4- 0.5 M

— 200 mV/s
— 150 mV/s
— 100 mV/s
— 50 mV/s

-0.5 0.0 I 015 I 110 I 1.5 2.0
Potential(V)

Figure S91. Cyclic Voltammogram of 1 but3propBTPFs with concentration 0.5 M and 4 different scan

rates 200 mV/s, 150 mV/s, 100 mV/s and 50 mV/s
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Figure S92. Cyclic Voltammogram of 1hex3pentBTBF4 with concentration 0.1 M and 4 different scan

rates 200 mV/s, 150 mV/s, 100 mV/s and 50 mV/s
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Figure S93. Cyclic Voltammogram of 1hex3pentBTBF4with concentration 0.3 M and 4 different scan
rates 200 mV/s, 150 mV/s, 100 mV/s and 50 mV/s
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Figure S94. Cyclic Voltammogram of 1hex3pentBTBF4 with concentration 0.5 M and 4 different scan
rates 200 mV/s, 150 mV/s, 100 mV/s and 50 mV/s
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Figure S95. Cyclic VVoltammogram of 1hex3pentBTPFs with concentration 0.1 M and 4 different scan
rates 200 mV/s, 150 mV/s, 100 mV/s and 50 mV/s
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Figure S96. Cyclic Voltammogram of 1hex3pentBTPFs with concentration 0.3 M and 4 different scan
rates 200 mV/s, 150 mV/s, 100 mV/s and 50 mV/s
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Figure S97. Cyclic Voltammogram of 1hex3pentBTPFs with concentration 0.5 M and 4 different scan
rates 200 mV/s, 150 mV/s, 100 mV/s and 50 mV/s
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Figure S98. Cyclic Voltammogram of 1hex3propBTBF4 with concentration 0.1 M and 4 different scan
rates 200 mV/s, 150 mV/s, 100 mV/s and 50 mV/s
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Figure S99. Cyclic Voltammogram of 1hex3propBTBFs with concentration 0.3 M and 4 different scan
rates 200 mV/s, 150 mV/s, 100 mV/s and 50 mV/s
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Figure S100. Cyclic Voltammogram of 1hex3propBTBF4 with concentration 0.5 M and 4 different scan
rates 200 mV/s, 150 mV/s, 100 mV/s and 50 mV/s
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Figure S101. Cyclic Voltammogram of 1hex3propBTPFe with concentration 0.1 M and 4 different scan
rates 200 mV/s, 150 mV/s, 100 mV/s and 50 mV/s
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Figure S102. Cyclic Voltammogram of 1hex3propBTPFs with concentration 0.3 M and 4 different scan
rates 200 mV/s, 150 mV/s, 100 mV/s and 50 mV/s
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Figure S103. Cyclic Voltammogram of 1hex3propBTPFe with concentration 0.5 M and 4 different scan
rates 200 mV/s, 150 mV/s, 100 mV/s and 50 mV/s
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Figure S104. Cyclic stability of the asymmetrically substituted 1-butyl-3-pentyl-1,2,3-benzotriazolium

tetrafluoroborate in acetonitrile solution of 0.5 M concentration with cyclic voltammetry recorded with

platinum disc as working electrode and platinum wire as counter and reference electrodes, at a scan rate
of 150 mV/s
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Figure S105. % capacitance retention with varying cycles

S6. Equations for calculating supercapacitor performance

Specific capacitance (CV) = % ........ 4)
Specific capacitance (GCD) = A’fi:n ........... (5)
C X V2
T30 (6)
P= —x3600............ (7)

Where, [1dV — integral area, AV — potential window, v- scan rate, m — mass of active material, I —

discharge current, and A t the discharging time.

Table S3. Comparison table with previously reported works
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Working Reference

Electrode Electrolyte Capacitance
window no.
AC PVdF-HFP/[PMpyr][NTf,] 0-2V 93.72 Fg! [1]
AC PVdF/PVAc/BMIMBF4 0-3V 93.3 Fg! [2]
PVP/PVdF-
Porous carbon 0-0.8V 133 Fg'! [3]

HFP/Mg(CF3SOz)2/[bdmim][BF4]

Polyacrylonitrile
Graphene 0-3V 108 Fg'* [4]
(PAN)/[BMIM][TFSI]

4V(-2 to
f-MWCNTSs PVdF-HFP/EMIMFAP/LIPF6 127 Fg' [5]
2V)
Porous carbon PVdF-HFP/MgTr 0-1Vv 150 Fg! [6]

Graphite-PTFE
PVDF-HFP/1but3pentBTBF4 0-6V 8.85 Fg!
(present work)
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