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Table S1. Comparison of phenolic compounds extraction efficiency by utilising VOCs, ILs and
HDESs as extractants

Solvent Analytes Extractant Efficiency Refs.
Phenol in sebacic acid Aliquat-336 96.3 % 1]
wastewater
Phenol in wastewater
containing 6000 mg/I Octanol > 99 % [2]

phenol and 5 % salts

50 % v/v mixture of tributyl

i i 0,
Phenol in aqueous solution ohosphate and 2-Octanol 99.9 % [3]

Phenol in aqueous solution  Cumene 59.22 % [4]

Phenol, p-chlorophenol,

VOCs 2,4-dichlorophenol, 2,4,6- Around 85.94
trichlorophenol, and Tributyl phosphate % ' [5]
pentachlorophenol in
aqueous solutions
Phenol, p-chlorophenol,
2,4-dichlorophenol, 2,4,6- ) A Lo :
trichlorophenol, and ;Ltbuﬁll 3 rtr)lethilllmldazollum ,(;\round 99.42 [5]
pentachlorophenol in etrafluoroborate 0
aqueous solutions
Phenolic compounds from . .

A : Phosphonium chloride 0
cashew and rice industrial [PC6C6C6C14][CI] 100 % [6]
wastewater
ILs Phenol from model oil 1-ethyl-3-methyl 99.9 % [7]
imidazolium lactate
Phenols from oil mixtures ;?irglethylammonlum amino 99 0 94 [8]
2-chlorophenol, 3- HBA: menthol
chlorophenol, 2,4- HBD: hexanoic acid, > 94 % for all [9]
dichlorophenol from octanoic acid, decanoic acid,  systems.
wastewater thymol.
4-chlorophenol, 2,4-
dichlorophenol, 2,4.6- DES composed of 90.8 % t0 93.0
HDESs . . methyltrioctylammonium [10]
trichlorophenol from ; L %
chloride and octanoic acid
wastewater
[Menthol: Octanoic acid] Phenol: >70 %
Phenol, o-cresol, 2- (1:1) o-cresol & 2- [11]
chlorophenol from water  [Menthol: Decanoic acid] chlorophenol: >

(1:1) 80 %




Table S2. Chemical structures of different chemicals investigated in this study.

Name Chemical structure
OH

Phenol

TOPO

PN PNV VN 2N
|

(0]

1-hexanol HO/\/\/\
Menthol )Ij\
HO
OH
Thymol \©%/
0
Decanoic
acid

OH




Table S3. COSMO-RS screening results

Molar

No A HBD ; °  go PI*

. ratio

1 Benzoyltrifluoroacetone Triphenyl phosphate 2:1 198 128,58 254.43

2 2:1 1.99 151 3.00
'3 Decanoic acid Lidocaine 3:1 1.65 1.37 2.26
4 4:1 148 137 2.04

5 Octanoic acid 1:3 1.09 0.89 0.91
6  Dodecanoic acid Decanoic acid 1:2 099 8.13 8.11
7 nonanoic acid 1:3 1.04 733 7.61

8  Hydrocinnamic acid Decanoic acid 1.1 255 10.08 25.67

9 Aliquat 336 7:3 6.36 51.72 328.95
10 Lidocaine 5:5 395 6.69 26.44
11 ibuprofen 7:3 1.26 20.62  25.97
12 Proton Sponge® 7:3 1.23  46.69  57.39
13 Octanoic acid 11 129 1424 1829

14 1:2 1.23 10.67 13.05
15 ol 1:1 118 1477 1742
16 Mentho Decanoic acid 12 111 1187 1313
17 1:3 1.07 1058  11.35
18 methyl-2,4-pentanediol 2:1 213 15.23 32.43
19 1-decanol 2:1 183 2592  47.49
20 Salicylic acid 4:1 1.29 756 9.73
21 Propionic acid 1:1 140 941 13.17
22 Formic acid 1:1 119 754 9.032

23 Lidocaine 9:1 153 7.82 11.95
24 Methyl anthranilate ibuprofen 91 127 3058 3882

25 Proton Sponge® 9:1 1.24 53.01 65.50
26 DL-menthol 9:1 152 4084  62.07

27  Methyltrioctylammonium Octanoic acid 1:2 6.73  36.95 248.79
28  bromide Decanoic acid 1:2 7.89 4367 34459

g9 Methyltrioctylammonium i acid 12 289 1316  38.09

chloride

30  Tetrabutyl ammonium Thymol 1:2 579 1448 83.81
31 bromide octanoic acid 1:2 9.55 3259  311.41

32 Thenoyltrifluoroacetone triphenyl phosphate 2:1 195 126.09 245.84

33 methyl-2,4-pentanediol 2:1 124 331 4.0914
34 1-decanol 2:1 1.01 454 457
35 Thymol Trioctylphosphine oxide 1:1 6.70 138.02 925.35
36 Decanoic acid 1:3 0.86 4.45 3.84
37 Camphor 11 1.68 891 14.96

38 Methyl 4-hydroxybenzoate 1:1 3.79 535 20.23




39 1:2 2.38  3.08 7.35
40 2:1 482 1031  49.68
41 1:1 429  8.06 34.63
42 1:2 2.63 535 14.04
13 butyl 4-hydroxybenzoate 13 187 369 6.90
44 2:1 531 1358  72.13
45 1:1 387 585 22.61
46 isobutyl 4- 1:2 235 356 8.36
47 hydroxybenzoate 1:3 1.67 2.36 3.94
48 2:1 489 1098  53.60
49 1:1 443  7.86 34.87
50 2-Ethylhexyl 4- 1:2 255 5.0 13.76
51 Trioctylmethylammonium hydroxybenzoate 1:3 1.74  3.69 6.43
52 : 2:1 548 1312  71.79
——— chloride

53 1:1 447  9.81 43.83
54 1:2 256 7.14 18.27
55 n-octyl 4-hydroxybenzoate  1:3 1.75 4.96 8.67
56 1:4 1.78 3.34 5.95
57 2:1 551 1539  84.79
58 2:1 5.48 2820 15451
59 Decanoic acid 1:1 466 2091  97.39
60 1:2 3.02 1792 5411
61 2:1 6.06 26.03 157.74
62 Ketoprofen 1:1 535 20.13  107.59
63 1:2 3.60 17.69 6521
64 Gemfibrozil 12 308 1658 5115
65 1:1 489 19.80  96.91
66 Decanoic acid 1:1 9.69 256.07 2483.2
67 1:1 14.89 21575 3211.7
68 1:2 566 19519 1103.8
69 Trioctylphosphine oxide menthol 1:3 388 13583 527.64
70 1:4 319 99.82  318.86
71 1:5 278 8029 22277
72 1-hexanol 1:1 18.39 186.14 3422.9
73 3,5-Di-tertbutylcatechol 1:1 569 8045  458.24
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Figure S1. Capacity of HDESs at infinite dilution: A Two-Part Detailed Analysis.

2.5 1

2

1.5 4

8
@]

1 4

0.5 -

0

(g:1) voo@:Ay L
(z:1) voaq :yo9pg
(1:g) pa:iyL

(g:1) v120:w23pa
{£:1) YUoN :w28pQ
(g:1) v2aq:usy
(z:1) vooQ:uapy
(1:1) woaq:uam
(1:1) ywod:uspy
(z:1) vio0:uen
(¢:2) Sd:uen

(1:6) Sd 1Y

(1:2) adw:AyL
(g:2) dai:ua
(1:6)dar Ly

(1:1) vi20:uenm
(1:¥) yoesiuaw
(1:1) vdid:uely
(1:%) priyoeq
(1:6) VAN LY
(1:6) PIT 1LV

(1:€) pr:woaq
(£:1) gaHaI:OVYROL
(b)) wed:AyL
(g:1) GHHI:OVINOL
(£:1) GHO:DOVWIOL
(¥'1) GHO:OVIOL
(1:2) 1Pq:uam

{¢:1) gHE:OVINOL
(1:Z) ddL:v4LL
(1:7) ddl:vdla
(1:2) Pryaaq
(1:27) adw:uap
(z:1) gHEIOVINOL
(z:1) GHIN:OVYINOL
{1:1) ¥29Q:VOQH
(z:1) GHHI:OVYINOL



300 -

250
200
150
100 -
50 1

3
(72}

0

(Z:1) YI20:0VOLNW
(1:2) gHa:OVINOL
(1:1) v190:uay
(z:1) Aul:gval
(1:1) woaq:usy
(1:2) ad:usiy
(1:2) GHO:OVINCL
(z:1) zaD:0vINOL
(Z:1) d1M:OVINOL
(z:1) voea:avINOL
(1:1) Z49:0VINOL
(b:1) dIM:OVINOL
(g:2) dg:uspy

(121} v92Q:0¥INOL
(1:2) Pa:usiy

(1:2) d1M:OVINOL
(1:2) ¥29Q:OVINOL
(16} Ly

(z:1} vie0:avaL
(z:1) v120:aVOLN
(1:6) UOW: LYVIN
(z:1} voeq:avol
(g:2) sdivey

(g:2) bry:uay

(1:6) Sd1VIN

(s:L) uaw:0doL
(111} o91a:0d01
(¥:1) uaW:0dOL
(1:Z) ddLivdLL
(1:2) ddLivdLE
(g:1) uaN:0dOL
(1) odoL:AuL
(1:1) x8aH:0dO1
(Z:1) uvaW:0dOL
(1:1) ua:0dOL
(1:1) ¥28Q:0dOL

14 -

12

10
8
3
4
2
o4

8
w

(£:1) v120:w29pQ
(1:€) PI:yoaqg

(1:¥) pr1:woeq

(1:2) pr1:woag

(€:1) aHaIOYNOL
(z:1) aHW:ovNOL
(1:2) adw:AyL

(#:1) GHO:OVINOL
(z:1) aHaIOVYIWOL
(€:1) gHE:OVNOL
(€:1) GHHI: DVINOL
(€:1) voaq:AyL
(1:2) 1Pq@:AyL

(€:1) GHO:DVYIWOL
(z:1) gHg:DVNOL
(1:1) BHW:DYINOL
(z:1) GHH3:DOVWOL
(L:1) aHaEDVINOL
(5:6) pri:uep

(Z:1) aHO:OVINOL
{€:1) wuoN :yoapg
{1:1) ywo:uapy
(1) voeg:ual
(1L:6) PIT:LYIN

(1:1) SHHI:DOVYWOL
(1:1) gHE:DYIWOL
{z:1) woeQ :y28pQ
(b:1) wenihyy

{1:1) ydadiuap
(1:1) SHO: OVYIOL
(1:1) v2aQ:voaH
(1:2) SHW:VINOL
(€:1) wosq:uap
(Z:1) vi20:us
(1:2) aHArDVINOL
(z:1) woaq:uap
(1:2Z) GHHI: OVINOL

Figure S2. Selectivity of HDESs at infinite dilution: A Two-Part Detailed Analysis.
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Figure S3. Performance index of HDESs at infinite dilution: A Two-Part Detailed Analysis.
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Figure S4. GC calibration curve of naphthalene/phenol.
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Figure S5. Viscosity of HDESs at different temperatures.
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Figure S6. Density of HDESs at different temperatures.
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Figure S7. FTIR analysis of TOPO:Thy HDES and its individual components.
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Figure S8. FTIR analysis of TOPO:DecA HDES and its individual components.
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Figure S9. FTIR analysis of TOPO:Hex HDES and its individual components.
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Figure S10. *H NMR spectra of TOPO:Hex HDES. The peak around 7.25 is the peak of
cholorform.
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Figure S11. *H NMR spectra of TOPO:Thy HDES. The peak around 7.25 is the peak of
cholorform.
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Figure S12. *H NMR spectra of TOPO:DecA HDES. The peak around 7.25 is the peak of
cholorform.
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