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1. 'TH NMR Spectra of the Azobenzene-based Ionic Liquid Surfactants
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Figure S1. '"H NMR spectrum of [CsAzoC2DMEA]Br.
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Figure S2. 'H NMR spectrum of [C+AzoC.TMA]Br.
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Figure S3. 'H NMR spectrum of [C+AzoC2MIM]Br.
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Figure S4. 'H NMR spectrum of [CsAzoC2Py]Br.
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Figure S5. '"H NMR spectrum of [CsAzoCsDMEA]Br.



Int. ]. Mol. Sci. 2019, 20, x FOR PEER REVIEW 4 of 11

‘ = CHs
N
HCB’.CHZ | \/\_N =
N” -

Ho/h\*/ \/\/\-/\0 Z
U A A
P, N o i 5 el b 7 o - \
O~ N =1 mwwanm an;co
@ oo ® o KoO~MNQO @O D - (=]

—F —T— e T o, ‘-‘-‘-Nld‘- ﬁd"éf‘il ! .

95 9.0 B85 BO 75 7.0 65 60 55 50 45 40 3.5 3.0 25 20 15 1.0 05 0.0 -05

&(ppm)

Figure S6. '"H NMR spectrum of [CsAzoCsDMEA]Br.

2.1H NMR Data of the Azobenzene-Based Ionic Liquid Surfactants

1. [CsAzoC:DMEA]Br: '"H NMR (400 MHz, DMSO-ds, TMS): 0 =7.92 (d, 2H, Ph-H), 7.79 (d, 2H, Ph-
H), 7.41 (d, 2H, Ph-H), 7.21 (d, 2H, Ph-H), 5.34 (t, 1H, -OH), 4.59 (t, 2H, -CH>), 3.90 (t, 4H, -CH>),
3.57 (t, 2H, -CHz2), 3.20 (s, 6H, -CH3), 2.69 (t, 2H, -CH>), 1.60 (m, 2H, -CH>), 1.34 (m, 2H, -CH>),
0.93 (t, 3H, -CHs) ppm

2. [CiAzoC.TMA]Br: '"H NMR (400 MHz, DMSO-ds, TMS): d = 7.91 (d, 2H, Ph-H), 7.78 (d, 2H, Ph-
H), 7.41 (d, 2H, Ph-H), 7.22 (d, 2H, Ph-H), 4.59 (t, 2H, -CH>), 3.85 (t, 2H, -CH>), 3.20 (s, 9H, -CH3),
2.67 (m, 2H, -CH>), 1.60 (m, 2H, -CH>), 1.33 (m, 2H, -CH?2), 0.91 (t, 3H, -CHs) ppm

3. [CiAzoC:MIM]Br: '"H NMR (400 MHz, DMSO-ds, TMS): d = 9.26 (s, 1H, imidazole ring-H), 7.89
(t, 2H, Ph-H, and 1H, imidazole ring-H ), 7.78 (t, 2H, Ph-H, and 1H, imidazole ring-H ), 7.40 (d,
2H, Ph-H), 7.18 (d, 2H, Ph-H), 4.67 (t, 2H, -CH>), 4.49 (t, 2H, -CH>), 3.90(s, 3H,-NCH:), 2.67 (t, 2H,
-CHz), 1.61 (m, 2H, -CH>), 1.34 (m, 2H, -CH2), 0.93 (t, 3H, -CHs) ppm

4. [CiAzoC:Py]Br: 'H NMR (400 MHz, DMSO-ds, TMS): d = 9.21 (d, 2H, pyridine ring-H), 8.68 (t,
1H, pyridine ring-H), 8.23 (t, 2H, pyridine ring-H), 7.87 (d, 2H, Ph-H), 7.76 (d, 2H, Ph-H ), 7.38
(d, 2H, Ph-H ), 7.14 (d, 2H, Ph-H ), 5.13 (t, 2H, -CH>), 4.66 (t, 2H, -CH2), 2.67 (t, 2H, -CH>), 1.60
(m, 2H, -CH2), 1.33 (m, 2H, -CHz), 0.91 (t, 3H, -CHs) ppm

5. [CiAzoC:DMEA]Br: 'TH NMR (400 MHz, DMSO-ds, TMS): 6 = 7.87 (d, 2H, Ph-H), 7.76 (d, 2H,
Ph-H), 7.41 (d, 2H, Ph-H), 7.16 (d, 2H, Ph-H), 5.31 (t, 1H, -OH), 4.16 (t, 2H, -CH-2), 3.84 (t, 2H, -
CHo>), 3.41 (t, 4H, -CH>), 3.09 (s, 6H, -CH3), 2.67 (t, 2H, -CHz2), 1.87 (m, 2H, -CH2), 1.80 (m, 2H, -
CH>), 1.64 (m, 2H, -CH2), 1.34 (m, 2H, -CH>), 0.93 (t, 3H, -CHs) ppm

6. [CiAzoCsDMEA]Br: 'H NMR (400 MHz, DMSO-ds, TMS): 6 =7.85 (d, 2H, benzene ring-H), 7.75
(d, 2H, benzene ring-H), 7.39 (d, 2H, benzene ring-H), 7.13 (d, 2H, benzene ring-H), 5.30 (t, 1H,
-OH), 4.08 (t, 2H, -CH>), 3.82 (m, 2H, -CH>), 3.40 (m, 2H, -CH>), 3.32 (m, 2H, -CH>), 3.07 (s, 6H, -
NCHs), 2.66 (t, 2H, -CHz), 1.78 (m, 4H, -CH2), 1.59 (m, 2H, -CH>), 1.47 (m, 2H, -CH>), 1.31 (m, 4H,
-CHz), 0.90 (t, 3H, -CHs) ppm
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3. The UV-Vis Spectra of [C4sAzoC2DMEA]Br in n-Octanol before and after UV Irradiation
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Figure S7. The UV-vis spectra of [C4AzoC2DMEA]Br in n-octanol: black line, before UV irradiation;

red line, after UV irradiation.

4. The Reversibility of Transfer Process of [C:AzoC.DMEA]Br
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Figure S8. The reversibility of transfer process of [C4AzoC2DMEA]Br between organic phase and
water by alternatively irradiation of UV and visible light for 5 cycles at 25.0 °C: (a) absorbance of
[C4AzoC2DMEA]Br in organic phase; (b) absorbance of [C+AzoC2DMEA]Br in water; o, after UV
irradiation for 30 min; m, after subsequent irradiation of visible light for 60 min.
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5. UV-Vis Spectra for the Ionic Liquid Surfactants in n-Octanol + n-Hexane (2:1, v/v)
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Figure S9. UV-vis spectra of 1.0 x 102 mol/kg [C4AzoC2MIM]Br with different UV irradiation time at
25.0 °C in n-octanol + n-hexane (2:1, v/v): a, initial state; b, 2 min; ¢, 4 min; d, 8 min; e, 10 min; f, 20
min; g, 30 min; h, 60 min.
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Figure 510. UV-vis spectra of 1.0 x 102 mol/kg [C4sAzoC2Py]Br with different UV irradiation time at
25.0 °C in n-octanol + n-hexane (2:1, v/v): a, initial state; b, 2 min; ¢, 4 min; d, 8 min; e, 10 min; f, 20
min; g, 30 min; h, 60 min.
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Figure S11. UV-vis spectra of 1.0 x 102 mol/kg [CsAzoC2TMA]Br with different UV irradiation time
at 25.0 °C in n-octanol + n-hexane (2:1, v/v): a, initial state; b, 2 min; ¢, 4 min; d, 8 min; e, 10 min; f, 20
min; g, 30 min; h, 60 min.
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Figure S12. UV-vis spectra of 5.0 x 10 mol/kg [C+AzoC2DMEA]Br with different UV irradiation time
at 25.0 °C in n-octanol + n-hexane (2:1, v/v): a, initial state; b, 1 min; ¢, 2 min; d, 3 min; e, 5 min; f, 7
min; g, 10 min; h, 20 min; i, 30 min; j, 60 min.
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Figure S13. UV-vis spectra of 5.0 x 10 mol/kg [C+AzoCsDMEA]Br with different UV irradiation time
at 25.0 °C in n-octanol + n-hexane (2:1, v/v): a, initial state; b, 2 min; ¢, 3 min; d, 5 min; e, 7 min; f, 10

min; g, 20 min; h, 30 min; i, 60 min.
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Figure S14. UV-vis spectra of 5.0 x 10 mol/kg [C+AzoCsDMEA]Br with different UV irradiation time
at 25.0 °C in n-octanol + n-hexane (2:1, v/v): a, initial state; b, 2 min; ¢, 3 min; d, 5 min; e, 7 min; f, 10

min; g, 20 min; h, 30 min; i, 60 min.
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6. DLS Results of the Azobenzene-Based IL Surfactants in n-Octanol/n-Hexane (2:1, v/v)
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Figure S15. DLS results of 5.0 x 10 mol/kg azobenzene-based ILs in n-octanol + n-hexane (2:1, v/v) at
25.0 °C: (a) [C4AzoC2DMEA]Br; (b) [C4AzoCsDMEA]BT; (¢) [C4sAzoCsDMEA]Br; (d) [CsAzoC2TMA]Br;
(e) [C4AZzoC2MIM]Br; (f) [C4AzoC2Py]Br;e, before UV irradiation;o, after UV irradiation.

7. Critical Aggregate Concentration Determination of [CsAzoC:DMEA]Br
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Figure S16. Conductivity of [C:iAzoC:DMEA]Br in aqueous solutions as a function of
[C4AzoC2DMEA]Br concentration at 25.0 °C after UV irradiation.
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Figure S17. Conductivity of [C4AzoC2Py]Br in aqueous solutions as a function of [C4AzoC2Py]Br
concentration at 25.0 °C: m, before UV irradiation; o, after UV irradiation.
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Figure S18. Conductivity of [C4AzoC2MIM]Br in aqueous solutions as a function of [C+AzoC2MIM]Br
concentration at 25.0 °C: m, before UV irradiation; o, after UV irradiation.
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Figure S19. Conductivity of [C4AzoC2TMA]Br in aqueous solutions as a function of [C4AzoC2TMA]Br
concentration at 25.0 °C: m, before UV irradiation; o, after UV irradiation.
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8. Solubility of the Azobenzene-Based Compounds in Water

Table 1. Solubility of the azobenzene-based compounds in water at 25.0 °C.

Compound Solubility/mol/L
[C1AZzoC2MIM]Br 0.98a
[CsAzoC:Py]Br 8.66 x 102
[CsAZzoC2TMA]Br 0.862
[CsAzoC2DMEA|Br 0.94 2
[CsAzoCsDMEA|Br 0.932
[CsAzoCsDMEA]Br 1.052

@ At this concentration, the gel formed in the system and the viscosity increased significantly. In this
case, it is hard to continue the dissolution.

9. The Melting Point of the Azobenzene-Based Compounds

Table 2. The melting point of azobenzene-based compounds.

Compound Melting Point/°C

[CsAZzoC2MIM]Br 147
[C:AzoC2Py]|Br 167
[CsAzoC>TMA]Br 147
[CsAzoC:DMEA]Br 154
[CiAZoCsDMEA]Br 82
[CiAZoCsDMEA]Br 93

© 2019 by the authors. Submitted for possible open access publication under the terms
'@ @ and conditions of the Creative Commons Attribution (CC BY) license

(http://creativecommons.org/licenses/by/4.0/).



