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Figure S1. '"H NMR spectrum of 1-butyl-1H-benzo[d]imidazole.

2500

2000

1500

1000

500

BIET—

SL6T—

98 TE—

P r—

69011 —

98611,
18121~
pozzr”

ZZhET—

Z6ERT~,
BRI

CHs;

T T T T T
140 130 120 110 100

150

160

180 170

30

f1 (ppm)

Figure S2. 3C NMR spectrum of 1-butyl-1H-benzo[d]imidazole.
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Figure S3. FT-IR spectrum of synthesized [C benzim-C4-benzimC,][Br;].
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Figure S4. FT-IR spectrum of synthesized [C benzim-C4-benzimC,][Br;].
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Figure S6. 3C NMR spectrum of synthesized [Csbenzim-C4-benzimC,4][Br,].

©)
Br
HsC NZON
7 3
©
Br

Y St e = i LI e 1 S T

5 g a 2 2

~i ~ ~ 5] o5 - i

1DI.S 1{;.0 915 910 815 B‘.D 715 7‘.0 6_‘5 6_‘0 5.‘5 5:{] 415 4jD 3.‘5 3t0 2‘.5 2‘.0 115 1.‘0 915 D:D
f1 (ppm)
Figure S5. "TH NMR spectrum of synthesized [Csbenzim-Cy-benzimC,][Br,].
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Figure S7. "H NMR spectrum of synthesized [C benzim-Cy-benzimC,][Br,].
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Figure S8. 3C NMR spectrum of synthesized [Csbenzim-Cg-benzimC,4][Br,].
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Figure S9. The DLS spectra of the of [Cybenzim-C,-benzimC,4][Br,] product before and after CMC.
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Figure S10. The DLS spectra of the of [Csbenzim-Cg-benzimC,4][Br,] product before and after CMC.
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Figure S11. XRD pattern of synthesized [C;benzim-Cy-benzimC,4][Br,].
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Figure S12. XRD pattern of synthesized [C benzim-Cg-benzimCy][Br,].
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Figure S13. Fitted data with the Frumkin adsorption isotherm (solid lines) of [C benzim-C4-benzimC,][Br,] at
different temperatures.
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Figure S14. Fitted data with the Frumkin adsorption isotherm (solid lines) of [C benzim-C4-benzimC,][Br,] at
different temperatures.
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Figure S15. The interface entropy change as a function of temperature for different concentrations of [Csbenzim-
C4-benzimCy4][Br;].
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Figure S16. The interface energy change as a function of temperature for different concentrations of [Csbenzim-
C4-benzimC4] [Brz].
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Figure S17. The interface entropy change as a function of temperature for different concentrations of [Csbenzim-
Cg-benzimC,4][Br,].
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Figure S18. The interface energy change as a function of temperature for different concentrations of [Cbenzim-
Cﬁ-benzimC4][Br2].
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Table S1. XRD data for the benzimidazolium GSAILs.

Entry 26 Peak width Size (nm) 'Interplanar
(degree) [FWHM] (degree) distance (nm)
[Cybenzim-C4-benzimCy][Br;]
1 9.55 0.41 19.16 0.93
2 12.77 0.42 19.21 0.69
3 15.63 0.73 11.01 0.57
4 19.40 0.55 14.76 0.46
5 19.51 0.75 10.74 0.45
6 22.52 0.39 20.76 0.39
7 23.39 0.81 10.06 0.38
8 24.52 0.22 36.61 0.36
9 29.96 0.73 11.29 0.30
[C4benzim-Cg-benzimCy][Br;]
1 8.14 0.29 27.84 1.08
2 9.18 0.52 15.32 0.96
3 11.30 0.49 16.15 0.78
4 12.70 0.44 18.08 0.70
5 15.20 0.39 20.54 0.58
6 19.02 0.49 16.30 0.47
7 22.01 0.31 25.93 0.40
8 23.85 0.70 11.56 0.37
9 25.49 0.21 39.14 0.35
10 25.95 0.47 17.41 0.34
11 27.10 0.31 26.18 0.33
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Table S2. GSAILs concentrations, aqueous phase densities, Pag> oil phase densities, p ,, drop equatorial

diameter, D, horizontal drop diameter at distance of D from drop top curvature point, d, drop volume, ¥, and IFT

values, 7, at different temperatures? for benzimidazolium GSAILs.

poil <10

T GSAIL concentration ~ p,, X10° , D d 1% 4
(K) ( mol-dm=3) (g-cm™3) (gem) (mm) (mm) (mm’)  (mN-m')
[C4benzim-C4-benzimCy][Br;]
298.2 0 99.70 89.00 6.36 5.14 196.25 32.94
1.0x10* 99.71 89.00 6.18 434 154.8 31.98
1.0x1073 99.73 89.00 530 349 91.19 28.03
2.5x1073 99.74 89.00 459  2.78 57.38 26.13
5.0x1073 99.75 89.00 5.08 343 82.05 24.16
1.0x1072 99.77 89.00 322 0.01 69.25 22.13
2.5%x1072 100.04 89.00 444  3.04 55.53 18.25
5.0x1072 100.09 89.00 432  3.10 53.17 15.28
1.0x10! 100.10 89.00 428  3.08 51.43 14.87
308.2 0 99.37 88.50 6.21 494 178.46 32.04
1.0x10* 99.41 88.50 6.17 431 168.21 31.25
1.0x1073 99.43 88.50 489 382 107.69 27.08
2.5x1073 99.44 88.50 531 322 88.77 25.21
5.0x1073 99.45 88.50 5.00 339 78.77 23.20
1.0x1072 99.47 88.50 5.12 3.39 82.77 21.02
2.5%1072 99.74 88.50 441  3.08 55.27 17.07
5.0x1072 99.79 88.50 459 3.28 63.40 14.24
1.0x107! 100.07 88.50 448  3.18 58.44 13.81
318.2 0 98.80 88.00 6.14 413 16291 31.03
1.0x10* 98.91 88.00 545 403 15092 30.59
1.0x1073 98.93 88.00 4.88  4.85 97.44 26.16
2.5x1073 99.04 88.00 487 3.59 92.75 24.19
5.0x1073 99.05 88.00 499 343 78.71 22.13
1.0x1072 99.17 88.00 512 3.40 82.85 20.03
2.5%1072 99.24 88.00 466 3.24 64.57 15.56
5.0x1072 99.49 88.00 353  1.86 24.68 12.52
1.0x107! 99.77 88.00 579  3.55 84.20 12.39
328.2 0 98.06 87.60 442 575 154.18 30.09
1.0x10* 98.21 87.60 425 384 125.80 29.64
1.0x1073 98.33 87.60 4.10 3.93 104.47 25.12
2.5%1073 98.44 87.60 4.63 3.46 96.28 23.10
5.0x1073 98.51 87.60 5.12 337 82.71 21.13
1.0x1072 98.67 87.60 458  3.09 66.78 18.80
2.5%x1072 98.74 87.60 455 3.23 61.16 14.01
5.0x1072 98.89 87.60 461 3.15 61.78 10.87
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1.0x107! 99.17 87.60 460 297 5330 10.72
[C4benzim-Cy-benzimC,4][Br,]

298.2 0 99.70 89.00 636 4.14 146.25 32.94
1.0x10~ 99.72 89.00 599 401 133.62 30.76
1.0x1073 99.73 89.00 546 3.73  103.84 27.07
2.5x1073 99.75 89.00 500 329 77.59 25.01
5.0x103 99.77 89.00 483 3.19 69.62 23.21
1.0x102 99.90 89.00 4.65 3.09 62.26 21.20
2.5%x1072 100.07 89.00 431 294 50.58 17.13
5.0x1072 100.31 89.00 391 275 39.14 13.56
1.0x107! 100.73 89.00 3.75  2.65 33.69 12.80
308.2 0 99.37 88.50 6.11 494 13846 32.04
1.0x10# 99.42 88.50 525 435  117.38 30.20
1.0x1073 99.44 88.50 505 417 141.26 26.10
2.5x1073 99.55 88.50 543  3.57 99.14 23.82
5.0x103 99.59 88.50 533  3.57 94.33 21.94
1.0x1072 99.60 88.50 514 349 85.44 20.06
2.5%1072 99.77 88.50 4.17  2.89 46.55 15.49
5.0x1072 99.98 88.50 3.67 257 31.96 12.06
1.0x10! 100.12 88.50 3.62 259 30.47 11.51
318.2 0 98.80 88.00 6.54 4.03 18291 31.03
1.0x10~ 98.92 88.00 6.11 4.01 170.60 29.43
1.0x1073 98.94 88.00 6.15 4.85 169.87 24.98
2.5x1073 99.08 88.00 6.44 420 164.17 22.60
5.0x1073 99.12 88.00 635 426 15932 20.52
1.0x1072 99.20 88.00 587 390 125.76 18.37
2.5x1072 99.27 88.00 393 272 38.97 13.75
5.0x1072 99.61 88.00 3.76  2.61 33.86 10.52
1.0x107! 99.93 88.00 345 250 26.83 10.01
328.2 0 98.06 87.60 642 525 194.18 30.09
1.0x10~ 98.35 87.60 635 522 17953 28.61
1.0x1073 98.42 87.60 6.25 513  154.71 23.69
2.5x1073 98.55 87.60 535 479 143.73 21.22
5.0x103 98.62 87.60 512 473 122.68 19.07
1.0x1072 98.69 87.60 556 436 95.51 16.71
2.5%102 98.87 87.60 476  3.47 83.60 12.42
5.0x1072 99.01 87.60 490 340 74.89 9.05
1.0x10! 99.23 87.60 352 254 28.17 8.78

aThe standard uncertainties u are u(7) = 0.1 K, u(concentration) = 4x107% mol-dm=3, u(p) = 0.01 g-cm=3, u(D) =
%1073 mm , u(d) = 1x1073 mm, u(¥) = 1x1073 mm? and u( ¥ ) =1x10~3> mN-m.
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Table S3. The maximum interface excess concentration, [, the minimum interface area occupied by each molecule,

A,, » the Frumkin adsorption equilibrium constant, p_, the molecular interaction parameter, 3, the Gibbs free energy

°

m’

, and the Gibbs free energy of micellization, AG’. , of imidazolium and benzimidazolium GSAILs

mic *

of adsorption, AG

ads

at different temperatures.

GSALL T, x10° 4 xqo by 5 AG,, AGy,
(K)  (mol'm™3) (m?) (dm3-mol ™) (kJ'mol™")  (kJ-mol™)
[C4im-C,-imC,4][Br;] 298.2 1.28 9.08 109.5 -1.5 -39.73 —-0.49
308.2 1.80 6.48 421.6 -1.9 -36.15 -0.51
318.2 2.32 5.02 259.9 -2.5 -34.74 -0.53
328.2 3.38 3.45 364.8 —6.1 —37.64 -0.56
[C4im-Cy-imC,4][Br3] 298.2 2.78 4.19 476.7 —4.1 —47.02 —0.003
308.2 3.70 3.14 159.7 -5.0 —42.98 —-0.01
318.2 5.00 2.33 83.1 -6.8 —40.88 -0.03
328.2 6.25 1.86 92.8 -9.9 —42.73 —-0.06
[C4im-Ce-imC4][Br2] 2982 1.39 8.38 991.0 6.1  -47.02 ~0.25
308.2 1.43 8.15 807.9 =7.7 —42.98 -0.27
318.2 1.54 7.57 684.8 -8.5 —40.88 -0.30
328.2 1.83 6.34 702.1 -10.2 —42.73 -0.34
[Cibenzim-Cy-benzimC,][Bry] 2982  1.67 6.98 2124 -4 42,99 9.46
308.2 2.08 5.59 166.1 -4.8 —43.17 -10.02
318.2 2.44 4.77 148.7 -54 —43.97 —-10.62
328.2 2.82 4.13 135.3 -6.2 —44.78 -11.28
[Cibenzim-Cg-benzimC,][Bra] 2982  1.69 6.87 269.2 3.9 4418 9.82
308.2 2.13 5.47 222.5 -4.7 —44.66 -10.43
318.2 2.50 4.66 211.6 5.3 —45.84 -11.10
328.2 2.86 4.07 207.4 -6.1 —47.11 -11.95
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