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Table S1.1: Parameters obtained through the Merchuk equation with the respective standard deviations (std) along with the weight fraction data

(w) for the quaternary systems composed of NaPA 8000 (1) + PEG 8000 (2) + H,O + cationic surfactants.

0.01 wt% CTAB 0.1 wt% CTAB 0.01 wt% TTAB 0.1 wt% TTAB
A £std =16.81 £ 3.02 A £std =13.69 +3.37 A +std=16.83 £4.77 A +std=13.24 £0.73
B + std =-0.254 + 0.080 B £ std =-0.214 £ 0.130 B £ std =-0.301+ 0.110 B +std =-0.231 + 0.028

C £std =1.48x104 £ 6.46x10° | C £ std = 1.46x104 £ 2.09x105 | C £ std = 8.11x105 £5.14x105 | C £ std =5.28x10 £ 2.21x105
100 w; 100 w, 100 w; 100 w, 100 w; 100 w, 100 w; 100 w, 100 w; 100 w, 100 w; 100 w,
4,10 14.58 9.70 4.04 5.86 9.85 385 1514 648 922 4.00 16.31
418 14.84 10.34 431 6.05 10.17 390 1535 6.60 8.44 4.11 16.77
435 1339 10.69 277 6.18 9.28 401 1438 6.83 8.73 4.25 15.59
4.63 14.25 6.47 9.71 415 1490 7.08 7.28 4.37 16.00
484 12.61 6.83 7.50 431 1359 7.49 7.70 4.65 13.78
5.75 10.54 7.15 7.85 448 14.14 7.83 5.78 4.86 14.40
598 10.95 7.43 6.23 459 1329 8.12 599 5.10 12.61
6.07 10.32 7.89 6.62 4.69 13.57 5.27 13.03
6.21 10.56 8.31 4.36 476 12.98 5.47 11.65
6.35 9.70 8.71 4.58 486 13.24 5.61 11.95
6.58 10.05 8.89 3.67 498 12.32 5.88 10.14
6.80 8.72 9.55 3.94 5.08 12.56 6.14 10.59
7.16 9.18 9.94 2.08 523 1143 6.41 8.83
7.39 7.88 536 11.72 8.83 3.00
7.87 8.39 5.55 1041 10.55 0.99
8.16 6.84 5.76  10.81

8.57 7.19 596 945

8.89 5.61 6.19 9281

931 5.88 6.31 8.98




Table S1.2: Parameters obtained through the Merchuk equation with the respective standard deviations (std) along with the weight fraction data

(w) for the quaternary systems composed of NaPA 8000 (1) + PEG 8000 (2) + H,O + cationic surfactants.

0.01 wt% CPC 0.1 wt% CPC
A £ std =52.712+ 4.21 A £ std =44.75 £ 13.53
B =+ std =-0.597 £+ 0.040 B +std =-0.485 + 0.130
C £std =6.70x10 £ 6.96x105 | C £ std = 8.47x10 £ 1.13x10
100 w; 100 w, 100 w; 100 w,
3.6 16.5 5.99 11.22
38 15.6 6.40 10.62
4.0 15.0 6.96 9.51
4.3 14.7 7.45 8.39
4.6 14.3 7.86 7.52
5.0 13.0 9.47 5.01
53 11.9 9.89 4.06
5.7 11.1 10.73 3.20
6.1 10.1 12.18 1.93
6.6 9.5 5.99 11.22
7.1 8.4 6.40 10.62
7.7 7.4 6.96 9.51
8.7 5.5 7.45 8.39
10.6 34 7.86 7.52
12.3 2.0 9.47 5.01
9.89 4.06
10.73 3.20
12.18 1.93




Table S2.1: Parameters obtained through the Merchuk equation with the respective standard deviations (std) along with the weight fraction data

(w) for the quaternary systems composed of NaPA 8000 (1) + PEG 8000 (2) + H,O + anionic surfactants.

0.01 wt% SDS 0.1 wt% SDS 1.0 wt% SDS
A £ std =15.46 + 1.92 A £ std = 18.02 £ 4.04 A £ std =14.70 £ 3.73
B + std = -0.285 + 0.052 B + std =-0.360 + 0.086 B + std = -0.352 + 0.091
C+std =1.03x10* + 2.84x10 C £ std = 8.17x10 + 3.48x10°5 C =+ std = 7.52x10°5 + 3.29x10

100 w; 100w, 100 w; 100 w,| 100 w; 100w, 100 w; 100 w,| 100 w; 100w, 100 w; 100w, 100 w; 100 w,

283 17.09 492 1135| 2.67 1657 529 10.11| 249 16.17 421 1047 521 7.59
291 1758 5.16 11.89| 2.80 17.37 586 885 | 2.56 16.65 430 1071 532 7.74
298 16775 540 10.11| 296 1554 593 832 | 2.68 15.11 434 10.33
3.05 17.14 5.69 10.66| 3.10 1625 6.07 851 | 2.82 1587 4.40 1047
3.17 1593 6.04 823 | 3.18 1534 6.14 8.00 | 292 14.58 4.45 10.07
326 1638 656 895 | 325 1567 625 8.14 | 3.03 15.14 4.49 10.17
341 1481 6.85 7.14 | 332 1490 633 7.60 | 3.13 14.04 453 9.78
3.57 1550 7.23 7.54 | 339 1521 646 7.76 | 322 1445 458 9.88
372 1406 746 6.19 | 346 1448 654 7.23 | 336 1283 4.61 9.62
3.85 1456 790 6.55 | 3.54 14.80 6.70 741 | 345 13.17 4.65 9.71
397 1343 826 459 | 3.67 1354 6779 6.84 | 3.50 12.66 4.69 9.39
4.07 13.74 9.59 2.65 | 3.87 1426 691 696 | 3.57 1291 474 9.50

4.11 13.34 398 1320 7.03 6.23 | 3.64 12.18 478 9.17
422 13.68 4.05 1344 726 644 | 3.72 1245 481 923
431 12.90 413 12.75 385 11.14 485 893
442 13.24 425 13.11 399 11.55 490 9.02
4.55 12.19 437 12.07 4.03 11.17 494 8.64
4.66 12.49 449 12.40 4.07 1128 498 8.71
4.74 11.88 5.04 11.20 411 1095 5.03 8.28

4.83 12.10 521 9.94 4.14 11.04 5.11 8.4l




Table S2.2: Parameters obtained through the Merchuk equation with the respective standard deviations (std) along with the weight fraction data
(w) for the quaternary systems composed of NaPA 8000 (1) + PEG 8000 (2) + H,O + anionic surfactants.

0.01 wt% SDBS 0.1 wt% SDBS 1.0 wt% SDBS
A £ std =13.96 + 1.47 A£std=16.86 £ 11.19 A £ std =57.22 £79.77
B + std =-0.225 + 0.050 B + std =-0.327 + 0.220 B + std = -0.800 + 0.481

C +std =1.26x10 £ 4.31x10-5 C + std = 7.21x105 £ 5.27x10-5 C + std = 7.90x10° + 1.49x10-3

100 w; 100w, 100 w; 100 w;| 100 w; 100w, 100 w; 100 w,| 100 w; 100 w, 100 w; 100 w;,
265 17.69 955 268 | 250 1782 4.64 12.00| 243 14.67 3.62 11.41
336 15.60 1037 291 | 2.63 18.77 479 1240 | 2.49 1501 3.74 11.78
3.57 1658 10.81 0.97 | 2.78 17.02 490 11.53| 2.53 14.45 381 11.13

3.89 13.70 292 1785 5.06 1190 2.61 1492 391 1144
423 1493 298 17.13 528 10.26| 2.65 1434 397 10.85
438 13.72 3.07 17.66 548 10.66| 2.70 14.60 4.08 11.14
4.56 14.27 3.18 1648 564 9.50 | 2.73 1426 4.15 1049
492 11.44 325 16.80 587 9.87 | 2.76 14.43 425 10.74
515 11.97 3.35 15.69 2.81 13.80 4.31 10.11
532 10.80 348 16.28 2.88 14.11 4.44 1042
546 11.08 3.58 15.28 293 1343 451 9.84
5.63 9.87 3.65 15.59 3.00 13.72 4.68 10.21
6.01 10.54 3.77 14.52 3.05 13.07
6.28 8.83 3.86 14.90 3.13 13.40
6.64 934 397 1392 320 12.53
6.85 8.06 4.08 14.30 329 12.87
722 8.49 4.17 13.53 336 12.06
7.59 6.38 423 13.72 342 12.27
791 6.65 4.34 12.75 347 11.76

822 4.96 4.49 13.20 3.56 12.08




Table S3: Parameters obtained through the Merchuk equation with the respective standard deviations (std) along with the weight fraction data (w)
for the quaternary systems composed of NaPA 8000 (1) + PEG 8000 (2) + H,O + imidazolium-based ILs.

0.01 wt% [C;mim]Cl 0.1 wt% [C;,mim]Cl 0.01 wt% [C,;mim]CI 0.1 wt% [C,smim]|ClI
A £ std =16.03 + 1.58 A £ std =15.69 +1.22 A £ std =50.90 +2.17 A +std= 14.94 +1.68
B =+ std =-0.299 + 0.047 B + std =-0.306 = 0.037 B + std = -0.580 + 0.020 B + std = -0.283 + 0.056
C £std=1.16x10* £ 4.10x105 C £ std =7.90x105 £ 4.42x10°5 C £ std = 4.0x104 £ 2.4x10°5 C £ std =1.23x10 £ 8.27x105

100 w; 100 w, 100 w; 100 w,| 100 w; 100w, 100 w; 100 w,| 100 w; 100w, 100 w; 100 w, (100w, 100w, 100 w; 100 w,

3.64 1390 643 783 | 466 12.17 697 638 | 3.99 1430 637 895 | 521 1093 825 4.26
375 1432 6.79 826 | 480 1254 7.12 6.51 | 408 1462 654 9.19 | 5.07 10.65 8.58 4.44
380 1387 7.11 6.29 | 503 10.75 720 6.03 | 418 13.80 6.64 856 [ 551 10.01 8.80 3.26
390 1424 735 6.50 | 520 11.13 738 6.18 | 427 14.08 682 879 [ 537 975 977 2.15
398 1353 7.44 596 | 532 1028 750 547 | 433 1358 697 7.85 | 581 931
4.05 13779 7.71 6.17 | 537 1039 7.63 556 | 446 14.00 7.19 8.09 | 565 9.05
4.19 1258 800 457 | 545 982 770 515 | 4.62 1271 729 748 | 6.04 8.49
436 13.08 861 493 | 557 1004 783 524 | 473 13.00 759 778 | 595 835
445 1228 885 373 | 5.66 940 794 464 | 487 1192 778 6.73 | 632 8.33
454 1254 911 384 | 570 947 820 480 | 5.02 1228 803 694 | 6.11 8.05
4.65 11.65 929 293 (577 897 835 396 | 510 11.64 820 6.00 | 6.69 7.29
478 1198 997 314 | 591 9.19 867 4.11 | 523 1193 855 6.25 | 651 7.09
495 10.62 10.17 221 | 6.02 842 882 331 | 534 11.11 873 533 | 699 6.80

517 11.08 6.15 861 913 343 | 543 1129 898 548 | 6.79 6.61
539  9.40 625 795 933 243 | 556 1040 9.14 4.69 | 725 6.28
5.67 9.89 6.39 8.13 573 10.73 9.62 494 | 7.09 6.15
577 9.23 6.50 7.42 583 10.09 9.84 393 | 7.79 5.60
593 950 6.61 7.54 595 1030 1029 4.12 | 741 532
6.09 8.45 6.68 7.10 6.02 980 10.56 294 | 795 4.71

6.29 8.74 6.83 7.26 6.19 10.09 8.15 4.83




Table S4: pH of bottom and top phases of the polymer-based ABS.

pH + 0.01
Electrolyte
pH of top-phase pH of bottom-phase

SDS 7.59 7.08
SDBS 7.66 7.08
TTAB 7.67 7.06
CTAB 7.65 7.08
CPC 7.66 7.08
[C12mim]C1 7.62 7.07
[C14mim]Cl 7.64 7.07

Table S5: Partition coefficient values of the phenolic compounds (Kpc) by applying the

polymer-based ABS with different ionic surfactants acting as electrolytes.

Surfactant

electrolyte Kca Kea Kva Ky~ Ksa
SDS 0.90 +0.28 1.33+0.21 2.53+0.22 0.11+0.01 0.12+0.01
SDBS 1.49+029 1.020+0.005 3.35+1.25 0.11£0.01 0.23£0.01
TTAB 0.45+0.01 0.44+0.05 1.04+0.03 0.073+0.003 0.18+0.02
CTAB 0.68 £0.02 0.31+0.01 0.86 +0.08 0.06 £0.01 0.18+0.01
CPC 0.65+0.04 0.32+0.03 0.71 +£0.03 0.08+0.01 0.055+0.005
[C1;mim]C1 0.99 +£0.22 0.58 £0.03 0.42 +0.03 0.28 £0.02 0.15+0.03
[Cismim]Cl 0.18+0.02 0.511+£0.003 0.53+0.06 0.27 £0.03 0.16 £0.01

Table S6: Recovery of the phenolic compounds towards the PEG-rich phase (% Rrop) by
applying the polymer-based ABS with different ionic surfactants acting as electrolytes.

Surfactant C:;f(ellc Gallic acid Vzlclil:lhc Vanillin  Syringaldehyde
Electrolyte
RTop (%) RTop (%) RTop (%) RTop (OA’) RTop (%)

SDS 75.11+6.79 83.33+£2.06 90.52+0.76 28.06+0.95 30.25+3.11
SDBS 89.05+6.11 7943+0.02 95.60+2.49 27.56+0.10 4538 +1.42
TTAB 63.39+0.21 61.84+3.99 76.73+1.85 24.07+0.71 40.47 £ 4.53
CTAB 7220+ 0.50 51.08£1.05 76.79+1.31 2249+0.51 4493 +1.96
CPC 7270+ 1.38 54.09+2.11 7499+0.58 24.41+0.74 18.56 + 1.58
[Ciomim]Cl  82.52+2.17 71.19+1.63 64.10+£1.62 53.12+1.49 40.73 £ 2.66
[Cigmim]Cl 47.04+3.41 66.10+2.01 67.97+1.66 51.38+3.06 42.08 +1.49




Table S7: Water content in both phases (top and bottom), through evaporation method

using lyophilisation as water removal technique from the separated phases.

Water content in both phases (g)

Electrolyte
Top-phase Bottom-phase

SDS 3.0553 0.6485
SDBS 2.8549 0.7446
TTAB 2.9750 0.7795
CTAB 2.9740 0.7414
CPC 3.0424 0.6533
[C12mim]Cl 2.9683 0.6988

[C14ymim]Cl 2.9225 0.8443
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Fig. S1: Phase diagrams of the polymer-based ABS prepared at different concentrations
for the three classes of electrolytes, using: SDBS, TTAB, CPC and [C,;mim]Cl. The
binodal curves fitted through Eq. 1 are represented by the dashed lines.
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Fig. S2: Speciation of syringaldehyde (ChemSpider, accessed at 3" May, 2016).
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Fig. S3: Speciation of gallic acid (ChemSpider, accessed at 3 May, 2016).



HO

80

60

40

20

384 HO

H
5.30 :028

OH

HO

HO

OH
$.28 1280

OH

0]

o]

0 (0]
NS
0
&
v

pH / concentration,

Fig. S4: Speciation of caffeic acid (ChemSpider, accessed at 3" May, 2016).
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Fig. S§:

Speciation of vanillic acid (ChemSpider, accessed at 37 May, 2016).
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Speciation of vanillin (ChemSpider, accessed at 3" May, 2016).
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Fig. S7: Logarithmic function of the partition coefficient results found for the phenolic
compounds (log Kpc) by the application of the various ABS studied in this work,

employing common surfactants and tensioactive ionic liquids as electrolytes.
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Fig. S8: 'H NMR spectroscopy of top and bottom phase of the polymer-based ABS with
TTAB, CTAB and control (without electrolyte).



Anionic surfactant

SDS
Vanillic acid Gallic acid Caffeicacid  Syringaldehyde Vanillin
K 2.53 1.33 0.90 0.12 0.11
Vanillic acid
Gallic acid
Caffeic acid

Syringaldehyde

7.41 :
Vanillin 0.11 8.47 1.08

SDBS
Vanillicacid  Caffeic acid Gallic acid Syringaldehyde Vanillin
K 3.35 1.49 1.02 0.23 0.11
Vanillic acid
Caffeic acid
Gallic acid
Syringaldehyde
Vanillin 2.22
Cationic surfactants
TTAB
Vanillicacid  Caffeic acid Gallic acid Syringaldehyde Vanillin
K 1.04 0.45 0.44 0.18 0.07
Vanillic acid
Caffeic acid
Gallicacid
Syringaldehyde
Vanillin
CTAB
Vanillicacid  Caffeic acid Gallic acid Syringaldehyde Vanillin
K 0.86 0.68 0.31 0.18 0.06
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CPC
Vanillicacid  Caffeic acid Gallic acid Vanillin Syringaldehyde
K 0.71 0.65 0.32 0.08 0.05

Vanillic acid 0.71
Caffeic acid 0.65
Gallic acid 0.32
Vanillin 0.08
Syringaldehyde 0.05




lonic Liquids (ILs)
[C1zmim]Cl
Caffeic acid Gallic acid Vanillic acid Vanillin Syringaldehyde
K 0.99 0.58 0.42 0.28 0.15
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Fig. S9: Selectivity values (S) of the phenolic compounds fractionated by polymer-based
ABS varying the electrolyte nature.

0.01 wt% SDS
Vanillic acid Gallic acid Caffeic acid Vanillin Syringaldehyde

K 2.52 1.16 0.70 0.10 0.09
Vanillicacid  2.52
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Caffeicacid  0.70
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1 wt% SDS
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K 2.47 1.41 0.95 0.13 0.11
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Vanillin 0.11 1.20
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Fig. S10: Selectivity values (S) of the phenolic compounds fractionated by polymer-
based ABS varying the electrolyte concentration.
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Fig. S11: 'H NMR spectroscopy of bottom phase of the polymer-based ABS with SDS
as electrolyte before and after NaPA precipitation with CaCl,.



