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Table S1. Experimental binodal mass fraction data for system {IL (Y) + K;PO, (X) + 20% v/v honey

solution} at 296.15 K and at p = 0.1 MPa.

[Ch][C]] [Ch][Prop] [Ch][Nic] [Ch][But]
100Y 100X 100Y 100X 100Y 100X 100Y 100X
6441 407 5990  5.86 4710 12.09 6190  5.04
4186 931 4313 7.60 4271 1378 3925 9.90
3612 13.52 3465 1049 38.00  16.28 36.54 1147
2949 1854 2605  18.19 3334 19.38 3335 13.63
2279 2473 2077 23.14 30.86 2094 3134 15.04
20.58  26.87 1568  28.51 27.65  23.19 2988  16.07
1847  28.90 1233 3225 2479 25.17 28.03 1779
15.08  32.69 1021 34.66 2321 2640 2636 19.11
12.83  35.12 850  36.84 2190  27.14 2495 2030
10.73  37.50 713 3871 19.93 2870 23.65  21.40
798 4142 6.16 4023 19.13 2925 2132 2342
512 42.08 1741 30.52 1927 2541

428  43.64 1563  32.00 18.07  26.82

1443 32.88 1696  27.88

13.16 3401 16.09  28.56

12.17  34.88 15.19 2943

11.14 3581 1444 3032

1035  36.56 13.75  30.99

942 3747 1323 31.54

873 3821 1262 32.17

1203 3275

11.64  33.19

1126  33.58

1091  33.88

1044 3442

1007  34.82

975  35.19

941 3557

897  36.12

838  36.84

7.79 37.70



Table S2. Corelation parameters of Merchuk equation with standard deviation for the IL + K;PO, + 20%

v/v honey solution.

IL Ato B+o Cto R?
[Ch][Cl] 121.35 £6.64 -0.32+0.019 (7.27£2.01) 10°¢ 0.994
[Ch][Prop] 151.7 +£25.56 -0.42 +0.058 (6.54 +£4.72) 10 0.978
[Ch][Nic] 111.79 £4.09 -0.24 £0.01 1.82 105+ 6.21 107 0.999

[Ch][But] 83.00 + 1.36 ~0.23 £ 0.0045 1.69 105+ 3.07 1077 1




Figure S1la—c. IR spectra of the synthesized ionic liquids
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a) IR spectrum [Ch][Nic]

3201 (stretching of the OH group); 1598 (stretching C=C); 1558 (asymmetric stretching of NH); 1478
(CH3 "zig-zag" vibration); 1361 (symmetric stretching of C=0 from COO-); 1192 (C-OH stretching);
1088 (stretching C-C-N); 953 (asymmetric C-C-O stretching); 832 (C-C stretching); 759, 708 and 696 (C-

H out-of-plane bending).



0,6

0,5

04 |

03

0,2

0,1F

0,0 F
1 1 1 1 1 1 1
4000 3500 3000 2500 2000 1500 1000 500

A/nm’”

b) IR spectrum [Ch][Prop]

3190 (stretching of the OH group); 2966 (symmetric stretching of N-CH3); 1560 (asymmetric stretching
of NH); 1462 (CH3 "zig-zag" vibration); 1390 (symmetric stretch COO-); 1361 (symmetric stretching of
C=0 from COO-); 1288 (C-O stretch); 1087 (stretching C-C-N); 953 (asymmetric C-C-O stretching); 866

(C-C stretching); 614 (N-CH3 stretching).
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¢) IR spectrum [Ch][But]

3192 (stretching of the OH group); 2958 (symmetric stretching of N-CH3); 1560 (asymmetric stretching
of NH); 1479 (CH3 "zig-zag" vibration); 1388 (symmetric stretch COO-); 1334 (symmetric stretching of
C=0 from COO-); 1305 (C-O stretch); 1088 (stretching C-C-N); 953 (asymmetric C-C-O stretching); 867

(C-C stretching); 553 (N-CH3 stretching).



Figure S2. Binodal curves of the investigated ABS {IL + K;PO, + H,O} at 25 °C and standard

atmospheric pressure with labeled ABS composit
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Figure S3. Methodology flowchart

| Synthesize lonicLiquids:

+ Dissolve nicotinic, butyric, or
propanoicaad inwater.

* Use a potentiometrictitration
method with choline hydroxide
(ChOH) as atitration agentto
synthesize [Ch][Nic], [Ch][But],
and [Ch][Prop).

* Determine the concentration of
ChOH [c=3.51 mol/L) by
titration with a standard solution
of oxalicacid dihydrate.

« Adjustthe pH atthe endpointof
the titration foreach ionic liquid:
pH [Ch)[Nic] =7.95, pH [Ch][But]
=10.40, pH [Ch][Prop] = 10.30.

'Remove Excess Water:

* Evaporate excesswater from the
synthesized ionic liquidsusing a
rotary vacuum evaporatorat T=
343.15K

breparation of Solutions: i

* 2096 honey solution withw, =
60% (containing IL)

* 20% honey solution withw... =
55% (containing tripotassium
phosphate).

Cloud Point Titration:

* At atemperatureof T=298+1K
and atmosphericpressure, add
the tripotassium phosphate
solutiondropwise to the onic
liquid-cantaininghoney solution.

* Measure the amount of added
saltusing an anafytical balance.

* Stir the mixture with a vortex
mixer at2500rpm.

« Continue until a turbid mixture is
obtained.

‘Add Honey Solution:

* Once the mixture becomes
turbid, addan aqueoushoney
solutionuntil the phasesbecome
apparent.

+ Measure the amount of added
honey solution using the
analytical balance.

Data Collection:

= Repeat steps multiple timesto
gather sufficient data points for
constructing binodal curves.

/ Preparation of Aqueous
Biphasic Systems:

* Based on the phase diagrams,
determine the adequate
composition for the agueous
two-phase systems for the
extraction of HMF.

* Prepare biphasic three-
componentsystemswitha fixed
composition: 25% lonic liquid,
35%K,PO,, and 405 aqueous
honey solution (20% v/v).

* Vary the concentration of HMF
(5,10, 20, 40, 60 mg/kg).

| Extraction:

« Shake the prepared mixturesfor
2 minutes.

« Centrifuge the mixturesat 10,000
rpm for 10 minutesto separate
the phases.

* Allow the mixtures to standfor 3
hours to reach thermodynamic

"Fitting Ternary Phase
Diagrams:

* Use the Merchuk equationto fit
the ternary phase diagrams.

equilibrium.

/HMF Quantification: !

« Separate the phasesafter
thermodynamicequilibrium.

* Determine the concentration of
HMF using high-performance
liquid chromatography (HPLC)
with a DAD detector.




