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Figure S1a. FTIR spectra of the synthesized [Ch][Lac].
IR (neat): 3246 (OH); 2968; 1589 (COO); 1477 (CHs); 1375 (CHs); 1087 (C-CHs); 954 (C-C-0O).
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Figure S1b. FTIR spectra of the synthesized [Ch][Nic].
IR (neat): 3232 (OH); 1598 (C=C); 1559 (NH); 1478 (CH3); 1362 (COO); 1192 (stretching C-OH,
from Ph-OH); 1088 (C-C-N); 1025; 953 (C-C-0); 832 (C-C); 758, 695.

Figure S1c. FTIR spectra of the synthesized [Ch][Gal].
IR (neat): 3038 (OH); 2572, 1522 (COO0); 1332 (COO); 1184 (CN); 1044; 945; 861; 758.
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Figure S1d. FTIR spectra of the synthesized [Ch][Van].
IR (neat): 3022 (OH); 2845; 1534 (COO); 1333 (COO); 1196 (CN); 1088; 1083; 1027; 771; 632.

Figure S2. Synthesized [Ch][Gal] (left) and [Ch][Lac] (right).

Determination of the phase diagrams of ABS

The phase diagrams of ABS composed of each salt/IL, PPG400 and water were determined by
applying the cloud point titration method at (25+1) °C and atmospheric pressure (0.1 MPa)
following established protocol [1]. The obtained experimental solubility data from the biphasic

phase diagrams were fitted using the empirical Merchuk equation:

Y=A exp [(BX"?) — (CX)] (S1)

where Y and X are, respectively, the PPG400 and IL/salt weight fractions percentages; and A, B,

and C are regression parameters determined using the OriginPro 8.5 software.



Tie lines (TLs) were determined by the lever—arm rule according to Merchuk et al. [2] The
following system of four equations (Egs. S2-S5) with four unknown values was solved applying

the MathCad 15.0 software:

Yppcaoo = A exp[(BXppaa00) — (CXppoano)] (S82)

Yy = A exp[(BX])-(CX7L)] (S3)
Y 1-

YrpGaoo = (FM) - <( aa)) Yio (54)
X 1-

XppGaoo = (?M) - <( aa)) XL (S5)

where subscripts PPG400, IL, and M correspond to the PPG400-rich phase, the IL-rich phase and
the mixture, respectively; «is the ratio between the mass of the top phase and the total mass of the
mixture. The system solution results in the composition (wt%) of the IL and PPG400 in the top and
bottom phases. Each tie-line length (TLL) was calculated using the equation:

TLL = \/(XppGaoo — Xi)? + (Yepgaoo — Yi)? (S6)

pH measurements. pH values of ABS were measured using Orion-Star A111 pH Benchtop Meter
Kit at 25+1 °C and within + 0.01 pH units. The calibration of the pH meter was carried out with
three standard buffers (pH values of 10.10, 7.00 and 4.01).

Table S1. Experimental binodal mass fraction data for the salt/IL (X) + PPG400 (Y) + H2O ABS
at 25°C and at p = 0.1 MPa.
[Ch][DHP] [Ch][DHCit] [Ch]CI
100-X  100-Y 100-X 100-Y 100-X 100-Y

2.50 51.67 5.32 54.32 6.73 4181
2.84  46.29 6.49 50.83 729  40.47
349  40.78 7.40  47.45 8.08  37.32
4.52 36.51 7.81 45.21 8.55  32.98
4.66 35.08 8.81 42.69 894  31.56
4.90 34.62 9.64  40.45 9.84 2934
5.08 32.60 12,79 33.69 10.59 27.67
5.25 3226 1494 31.05 11.11 25.43
5.46 31.30  16.11 2818 11.70  24.47
5.74 3050 16.61 2671 12.22  23.16
5.81 2982 1785 2469 1297 21.85




6.01 29.01 1835 2333 1331 2127
6.18 28.05 1934 2236 1557 17.85
670 2587 2025 2144 1651 1671
726 2356 2037 2087 17.19 15.56
765 2182 2077 2052 17.78  15.07
828 2035 21.00 2021 1876 14.11
8.56 1930 21.58 1935 1825 14.44
901 1849 2332 17.07 1991 12.42
925 1771 2224 1833 21.10 11.29
1041 15.03 2590 15.38
1221 12.55 2831 13.38
13.03 1142 3038  12.00
14.15 985 3394 873
1534  8.69 4224  5.88
16.11  7.46
1752 6.60
18.52  6.29
[Ch][Lac] [Ch][Gal] [Ch][Nic] [Ch][Van]
100-X | 100-Y | 100-X | 100-Y | 100-X | 100-Y | 100-X | 100-Y
508 | 4629 | 723 | 56.85 | 9.84 | 51.97 [ 11.28 | 57.83
582 | 39.83 | 7.56 | 55.68 | 10.69 | 50.12 | 11.92 | 55.88
6.32 | 38.12 | 7.81 | 53.99 | 12.00 | 47.58 | 12.39 | 54.63
706 | 35.60 | 831 | 5241 | 12.73 | 45.47 | 13.03 | 52.99
8.14 | 32.11 | 9.05 | 50.83 | 13.93 | 42.74 | 13.70 | 51.92
9.64 | 2798 | 931 | 50.08 | 14.47 | 41.56 | 13.96 | 50.88
1029 | 26.18 | 9.64 | 4934 | 16.52 | 36.56 | 14.17 | 49.47
10.05 | 26.49 | 10.26 | 47.58 | 17.32 | 3521 | 15.03 | 49.05
10.46 | 25.54 | 10.56 | 46.92 | 18.30 | 33.09 | 15.20 | 47.63
1129 | 2322 | 11.12 | 4590 | 19.66 | 31.25 | 15.92 | 46.32
11.79 | 21.73 | 11.53 | 4525 | 21.11 | 29.02 | 16.25 | 45.36
12.55 | 20.78 | 12.26 | 43.72 | 21.92 | 27.51 | 16.81 | 44.87
13.12 | 19.84 | 12.73 | 42.54 | 22.98 | 25.93 | 17.41 | 43.56
13.87 | 18.87 | 13.29 | 40.96 | 24.22 | 24.78 | 17.79 | 42.79
14.70 | 18.24 | 14.08 | 39.32 | 25.23 | 23.60 | 18.77 | 40.69
14.87 | 16.65 | 14.38 | 37.27 | 26.00 | 23.11 | 18.97 | 40.09
15.83 | 1557 | 1537 | 3543 | 26.73 | 22.29 | 19.74 | 39.18
16.94 | 14.22 | 16.35 | 33.63 | 27.44 | 21.80 | 20.43 | 38.09
17.32 | 13.66 | 17.23 | 32.45 | 28.25 | 20.89 | 21.75 | 35.60
17.78 | 12.63 | 18.09 | 31.42 | 29.11 | 19.91 | 22.00 | 35.14
18.67 | 12.42 | 18.86 | 30.22 | 38.63 | 12.64 | 22.77 | 33.85
19.93 | 10.09 | 20.17 | 28.76 | 34.38 | 16.33 | 23.71 | 32.00
19.17 | 11.26 | 21.37 | 27.23 | 30.76 | 17.96 | 28.08 | 27.18
22.72 | 25.18 29.82 | 25.65
23.92 | 24.09 31.82 | 23.82
25.19 | 22.78 37.77 | 18.22
28.08 | 19.91 42.71 | 15.29
35.99 | 13.51




'The standard uncertainty of the measured percentage weight fraction is u(100-y) = (100-x) = 0.066, u(T) = 1 °C.
Relative standard uncertainty: u, (p) = 1.5%

Table S2. Correlation parameters, standard deviations and determination coefficients (R?) of the

salt/IL (X) + PPG400 (Y) + H20O ABS obtained by the Merchuk equation at 25°C and at p = 0.1

MPa)
IL A+o B+o C+o R?

[Ch][DHP] 145.34 + 4.88 -0.66 + 0.02 (7.20 £ 1.44)-107 0.9962
[Ch][DHCit] 135.66 + 4.03 -0.39 + 0.02 (1.16 £0.16)-107 0.9971
[Ch]CI 24328+ 19.74 -0.67 +£0.03 (-8.10 £ 8.22)-10° 0.9955
[Ch][Lac] 155.94 + 7.61 -0.55+0.02 (-2.89 +0.72)-10° 0.9966
[Ch][Gal] 145.97 + 4.02 -0.34 +0.01 (6.88 + 1.26)-10° 0.9971
[Ch][Nic] 180.72 +7.33 -0.38 £ 0.01 (4.43 £ 1.00)-10° 0.9976
[Ch][Van] 190.05 + 4.77 -0.35+0.01 (3.22 +£0.46)-10° 0.9987
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Figure S3. Ternary phase diagram composed of [Ch][DHP] + PPG 400 + H20 at 25°C with
illustrated TLs; m, binodal curve data; A, TL data; ¢ and #, initial ABS compositions.

Table S3. Experimental tie-lines data in percentage weight fraction for the ABS composed of

([Ch][DHP] + PPG400 (Y) + H20 (Z2)) at 25°C, pH ~ 6, and 0.1 MPa and volume ratios (Vr).



ABS

PPG-rich phases

IL-rich phases

[Ch][DHP]/PPG400  composition TLL  Vr
100-X 100°Y 100-X 100-Y 100-Z 100-X 100-Y 100-Z
TL1(20,50) 2025 5044 044 9357 599 4251 127 5622 10143 0S5
TL1(25,40) 25.63 39.01 044 9357 599 4251 127 5622 10143 04
TL1(40,6) 40.52 6.19 044 9357 599 4251 127 5622 10143 0.2
TL2 16.54 3993 125 6841 3034 3672 1.09 62.19 76.09 0.5
TL3 12.68 30.59 226 5211 4563 2776 127 7197 56.88 0.4
Table S4. The properties of the polyphenolic compounds.
: 1 1
Compound Chemical structure pKai/pKaz logK,w IHBA  'HBD
(pH=7)
Resveratrol \ 8.49 3.40
L I OH
Quercetin . B 7.58 2.70
: I
\/LQH
HO 0
Gallic acid 3.94 -2.21
HO OH
OH

from Chemicalize- online cheminformatics platform by ChemAxon's, https://chemicalize.com/app/calculation
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Figure S4. Speciation diagrams of gallic acid (from Chemicalize- online cheminformatics
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platform by ChemAxon's, https://chemicalize.com/app/calculation).
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Figure S5. Chromatograms of investigated polyphenolic in [Ch][DHP] or [Ch][Nic] -rich phase
(black line) and PPG400-rich phase (red line) at 280nm.
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Figure S6. Chromatograms of grape stem extract (red line) and spiked grape stem extract (black
line) in ethanol at 280nm.

[1] K.E. Gutowski, G.A. Broker, H.D. Willauer, J.G. Huddleston, R.P. Swatloski, J.D.
Holbrey, R.D. Rogers, Controlling the aqueous miscibility of ionic liquids: Aqueous
biphasic systems of water-miscible ionic liquids and water-structuring salts for recycle,
metathesis, and separations, J. Am. Chem. Soc., 125 (22) (2003) 6632.

[2] J.C. Merchuk, B.A. Andrews, J.A. Asenjo, Aqueous two-phase systems for protein
separation, J. Chromatogr. B Biomed. Sci. Appl., 711 (1-2) (1998) 285.



