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Figures 

 

The absolute errors were calculated as exemplified by the double headed arrows in Figure S.1. 

  
Figure S.1 – Example of the calculation of the absolute deviation between model predicted melting temperatures 

and experimental values. 

 

In this work, the absolute deviations were calculated comparing the experimental data point 

with the maximum point predicted using the curves obtained from the SLE of both components 

(solid and dashed lines). 

Since some eutectic mixtures can present more complex phase behaviour such as peritectic 

transition (i.e., myristic acid/palmitic acid 1), solid phase partial miscibility (i.e., 

thymol/menthol 2) or cocrystal formation (i.e., 3,5-dimethylphenol/menthol 3), all gathered data 

were curated, leaving only the datapoints that rely solely on the pure compounds melting 

properties. This curation is denoted on Table S.1. 
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Figure S.2 – SLE diagrams of selected systems: camphene/decane, menthol/decane, menthol/ibuprofen, 

thymol/lauric acid, capric acid/TOPO, menthol/2,3-dimethylphenol, thymol/camphor and sucrose/fructose. 

Symbols represent the experimental melting temperature from literature (see Table S.1). Lines: black solid lines 

represent the ideal model (using Eq. (2) and 𝛾𝑖=1), red solid lines represent the GGIC model, green dashed lines 

represent COSMO-RS (TZVP) prediction, and the yellow dashed lines represent UNIFAC (Do.) prediction. 
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Figure S.3 - SLE diagrams of selected systems: octane/1-methylnaphthalene, menthol/flavone, mannitol/xylitol, 

thymol/urea, thymol/2-phenylethanol, camphor/4-nitrophenol. Symbols represent the experimental melting 

temperature from literature (see Table S.1). Lines: black solid lines represent the ideal model (using Eq. (2) and 

𝛾𝑖=1), red solid lines represent the GGIC model, green dashed lines represent COSMO-RS (TZVP) prediction, 

and the yellow dashed lines represent UNIFAC (Do.) prediction. 
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Figure S.4 – Comparison between COSMO-RS (TZVP) predictions and experimental (left) temperature and 

(right) activity coefficient of the studied systems. Dotted lines correspond to the ln 𝛾 ± 0.5 ln unit. Color scheme: 

🌢 Regular HBD- Regular HBA; 🌢 Asymmetric HBD – Regular HBA; 🌢 Regular HBD – Lone HBA; 🌢 Lone 

HBA – Asymmetric HBD; 🌢 Hydrocarbon mixture; 🌢 Hydrocarbon+Alcohol mixture; and 🌢 Polyfunctional. 
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Figure S.5 – SLE diagrams of selected systems: menthol/salicylic acid; thymol/benzyl alcohol; 

menthol/hydroquinone; and acetaminophen/thymol. Symbols represent the experimental melting temperature 

from literature (see Table S.1). Lines: black solid lines represent the ideal model (using Eq. (2) and 𝛾𝑖=1), green 

dashed lines represent COSMO-RS prediction with TZVP parametrization, and the blue point-dashed lines 

represent COSMO-RS prediction with TZVPD-FINE parametrization. 
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Figure S.6 - SLE diagrams of selected systems: thymol/camphor, camphor/4-nitrophenol, thymol/benzyl alcohol, 

sucrose/fructose, menthol/borneol, menthol/benzyl alcohol and menthol/4-nitrophenol. Symbols represent the 

experimental melting temperature from literature (see Table S.1). Lines: black solid lines represent the ideal model 

(𝛾𝑖=1) using Eq. (2), black point-dashed lines represent the ideal model (𝛾𝑖=1) using Eq. (1), green lines represent 

COSMO-RS prediction (TZVP), and the yellow lines represent UNIFAC (Do.) prediction, the dashed lines 

represent the model predictions using Eq. (2) and the point-dashed lines, using Eq. (1) and solid-solid transitions 

and 𝛥𝑚𝐶𝑝 data from the literature (see Table S.1). 
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Figure S.7 – Examples of different methodologies of COSMO-RS predictions. Symbols represent the 

experimental melting temperature from literature (see Table S.1). Lines: black solid lines represent the ideal model 

(using Eq. (2) and 𝛾𝑖=1); red dashed lines represent the COSMO-RS prediction with two thymol conformers; and 

the green dashed lines represent COSMO-RS prediction with one thymol conformer. 

  



 

8 

Tables 
Table S.1 – List of binary systems studied. 

System Category Ref. 

Camphor/4-nitrophenol Polyfunctional 4 

Camphor/hydroquinone Polyfunctional 4 

Capric acid/lauric acid HBA/HBD 1,5 a 

Capric acid/myristic acid HBA/HBD 6 

Capric acid/palmitic acid HBA/HBD 6 

Capric acid/stearic acid HBA/HBD 6 

Capric acid/3-phenylpropionic acid HBA/HBD 7 

Capric acid/oleic acid HBA/HBD 8 

Caprylic acid/capric acid HBA/HBD 1 a 

Coumarin/butylated hydroxytoluene LHBA/AHBD 4 

Coumarin/thymol LHBA/AHBD 4 

Menthol/lauric acid HBA/HBD 9 

Lauric acid/myristic acid HBA/HBD 1 a 

Lauric acid/palmitic acid HBA/HBD 6 a 

Lauric acid/stearic acid HBA/HBD 6 

Menthol/ibuprofen HBA/HBD 10 b 

Menthol/decanol HBA/HBD 11 

Menthol/benzyl alcohol HBA/HBD 11 

Menthol/capric acid HBA/HBD 9 

Menthol/caprylic acid HBA/HBD 9 

Menthol/3-cyclohexylpropionic acid HBA/HBD 12 

Menthol/myristic acid HBA/HBD 12 

Menthol/palmitic acid HBA/HBD 12 

Menthol/3-phenylpropionic acid HBA/HBD 12 

Menthol/stearic acid HBA/HBD 12 

Menthol/4-nitrophenol Polyfunctional 4 

Menthol/butylated hydroxytoluene HBA/AHBD 4 

Menthol/hexadecanol HBA/HBD 13 

Menthol/hydroquinone Polyfunctional 4 

Menthol/octadecanol HBA/HBD 13 

Menthol/salicylic acid Polyfunctional 4 

Menthol/tetradecanol HBA/HBD 13 

Menthol/thymol HBA/AHBD 2,4 a 

Myristic acid/palmitic acid HBA/HBD 1 a 

Palmitic acid/stearic acid HBA/HBD 1 a 

Thymol/camphor AHBD/LHBA 14,15 

Thymol/decanol AHBD/HBA 11 

Thymol/benzyl alcohol AHBD/HBA 11 

Thymol/capric acid HBA/HBD 9 

Thymol/caprylic acid HBA/HBD 9 

Thymol/hexadecanol AHBD/HBA 13 

Thymol/ibuprofen HBA/HBD 10 b 

Thymol/lauric acid HBA/HBD 9 

Thymol/myristic acid HBA/HBD 9 

Thymol/octadecanol AHBD/HBA 13 

Thymol/palmitic acid HBA/HBD 9 

Thymol/stearic acid HBA/HBD 9 

Thymol/tetradecanol AHBD/HBA 13 

Trioctylphosphine oxide/capric acid LHBA/HBD 7 

Trioctylphosphine oxide/lauric acid LHBA/HBD 16 

Trioctylphosphine oxide/N,N'-dihexylthiourea LHBA/HBD 16 

Trioctylphosphine oxide/phenol LHBA/AHBD 17 

Trioctylphosphine oxide/thymol LHBA/AHBD 7 

Coumarin/salicylic acid Polyfunctional 4 
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Thymol/2-cyclohexylethanol AHBD/HBA 11 

Thymol/decane Alcohol/Hydrocarbon 11 

Thymol/dodecane Alcohol/Hydrocarbon 18 

Thymol/dodecanol AHBD/HBA 18 

Thymol/2-phenylethanol AHBD/HBA 18 

Mannitol/meso-erythritol Polyfunctional 19 

Mannitol/xylitol Polyfunctional 19 

Mannitol/sorbitol Polyfunctional 19 

Maltitol/meso-erythritol Polyfunctional 19 

Maltitol/xylitol Polyfunctional 19 

Maltitol/sorbitol Polyfunctional 19 

Maltitol/mannitol Polyfunctional 19 

Thymol/flavone AHBD/LHBA 20 

Thymol/flavanone AHBD/LHBA 20 

Thymol/hesperetin Polyfunctional 20 

Menthol/flavone HBD/LHBA 20 

Menthol/flavanone HBD/LHBA 20 

Menthol/hesperetin Polyfunctional 20 

Menthol/camphor HBD/LHBA 14 

Menthol/borneol HBA/HBD 14 

Menthol/sobrerol Polyfunctional 14 

Thymol/borneol AHBD/HBA 14 

Thymol/sobrerol Polyfunctional 14 

Camphor/sobrerol Polyfunctional 14 

Borneol/sobrerol Polyfunctional 14 

Acetylsalicylic acid/coumarin Polyfunctional 21 

Acetylsalicylic acid/thymol Polyfunctional 21 

Ibuprofen/coumarin HBD/LHBA 21 

Ketoprofen/coumarin Polyfunctional 21 

Ketoprofen/thymol Polyfunctional 21 

Lidocaine/coumarin Polyfunctional 21 

Lidocaine/thymol Polyfunctional 21 

Acetaminophen/coumarin Polyfunctional 21 

Acetaminophen/thymol Polyfunctional 21 

Menthol/dodecane Alcohol/Hydrocarbon 18 

Menthol/dodecanol HBA/HBD 18 

Menthol/2-phenylethanol HBA/HBD 18 

Camphene/decane Hydrocarbon Mixture 22 

Camphene/dodecane Hydrocarbon Mixture 22 

Camphene/decanol Hydrocarbon/Alcohol 22 

Camphene/dodecanol Hydrocarbon/Alcohol 22 

Camphene/benzyl alcohol Hydrocarbon/Alcohol 22 

Camphene/2-phenylethanol Hydrocarbon/Alcohol 22 

Camphene/2-cyclohexylethanol Hydrocarbon/Alcohol 22 

Menthol/decane Alcohol/Hydrocarbon 11 

Octane/1-methylnaphthalene Hydrocarbon Mixture 23 

p-Xylene/hexadecane Hydrocarbon Mixture 23 

2,4,6-Trimethylphenol/2,5-dimethylphenol HBA/HBD 24 

Dibenzofuran/tetracosane Hydrocarbon Mixture 25 

Naphthalene/tetracosane Hydrocarbon Mixture 25 

Trioctylphosphine oxide/malonic acid Polyfunctional 26 

Trioctylphosphine oxide/levulinic acid Polyfunctional 26 

Trioctylphosphine oxide/menthol LHBA/HBD 27 b 

Naphthalene/octacosane Hydrocarbon Mixture 25 b 

Dulcitol/inositol Polyfunctional 28 b 

Mannitol/inositol Polyfunctional 28 b 

Dulcitol/mannitol Polyfunctional 28 b 

Dulcitol/sorbitol Polyfunctional 28 b 
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Dulcitol/adonitol Polyfunctional 28 b 

Mannitol/adonitol Polyfunctional 28 b 

Dulcitol/arabitol Polyfunctional 28 b 

Mannitol/arabitol Polyfunctional 28 b 

Dulcitol/xylitol Polyfunctional 28 b 

Sucrose/glucose Polyfunctional 29 

Sucrose/fructose Polyfunctional 29 

Glucose/fructose Polyfunctional 29 

Menthol/2,3-dimethylphenol HBA/AHBD 3 

Menthol/2,5-dimethylphenol HBA/AHBD 3 

Menthol/2,6-dimethylphenol HBA/AHBD 3 

Menthol/3,4-dimethylphenol HBA/AHBD 3 

Menthol/3,5-dimethylphenol HBA/AHBD 3 

Curcumin/tyramine Polyfunctional 30 

Thymol/phenylacetic acid HBA/HBD 31 b 

Thymol/urea HBA/HBD 31 b 

Thymol/water AHBD/HBA 31 b 

Benzoic acid/thymol HBA/HBD 31 b 

Benzoic acid/caprylic acid HBA/HBD 31 b 

Phenylacetic acid/caprylic acid HBA/HBD 31 b 

Phenylacetic acid/capric acid HBA/HBD 31 b 

Urea/caprylic acid HBA/HBD 31 b 
a Data curated to leave only the datapoints that rely solely on the pure compounds melting properties.   b Numerical 

data not available in the original publication. Data manually extracted from figures. 
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Table S.2 –Melting and solid–solid transition properties of the components studied. 

Compound 𝑇𝑚 (K) Δ𝑚𝐻 (kJ/mol) Δ𝑚𝐶𝑝 (J/mol·K) 𝑇𝑆𝑆 (K) Δ𝑆𝑆𝐻 (kJ/mol) 

Thymol 323.5 9 19.65 9 71.75 32 - - 

(-)-Menthol 315.7 9 12.89 9 94.27 33 - - 

Benzyl alcohol 257.6 34 8.97 34 - - - 

Flavone 369.9 35 20.32 35 - - - 

Xylitol 365.7 36 37.4 36 - - - 

Meso-erythritol 390.9 37 39.4 37 - - - 

Capric acid 304.8 38 27.5 38 65.74 39,a - - 

Octadecanol 331.34 40 65.35 40 - - - 

R-(+)-Camphor 450.4 14 5.28  - 
III→II: 244 41 

II→I: 369 41 

III→II: 10 41 

II→I: 0.19 41 

Lauric acid 317.5 38 37.83 38 75.33 39,a - - 

4-Nitrophenol 386.34 42 11 42 - - - 

Hydroquinone 445.1 43 
 27.23 43 - - - 

Ibuprofen 347.6 44 27.94 44 50.3 45 - - 

Myristic acid 327.03 38 
 41.29 38 84.95 39,a - - 

Palmitic acid 336.8 38 
 51.02 38 93.99 39,a - - 

Stearic acid 343.7 38 61.36 38 - - - 

Octanol 258.34 46 25.14 46 - - - 

3-Phenylpropionic acid 321.16 47 15.68 47 - - - 

Oleic acid 286.5 36 39.6 36 - - - 

Caprylic acid 289.5 36 21.38 36 - - - 

Coumarin 342.3 48 18.63 48 - - - 

Butylated hydroxytoluene 341.7 49 19.87 49 - - - 

Decanol 280 46 33.67 46 - - - 

3-Cyclohexylpropionic acid 291.3 12 16.96 12 - - - 

Hexadecanol 322.2 50 57.74 50 - - - 

Salicylic acid 432.5 51 23.05 51 - - - 

Tetradecanol 308.1 52 47.29 52 - - - 

Trioctylphosphine oxide  325.9 7 58.02 7 - - - 

N,N'-dihexylthiourea 318.7 16 20.0 16 - - - 

Phenol 314.15 53 11.8635 53 64.852 53 - - 

Dodecane 263.1 54 35.7 54 83.38 55,a - - 

Decane 243.136 28.78 36 68.3155,a - - 

Dodecanol 297.3 56 40.307 56 - - - 

2-Phenylethanol 246.2 22 9.65 22 - - - 

D-Mannitol 437.3 57 54.70 57 - - - 

Sorbitol 366.5 58 30.20 58 - - - 

Maltitol 420 59 55.10 59 - - - 

Flavanone 348.8 20 21.04 35 - - - 

Hesperetin 504.8 20 35.9 60 - - - 

Acetylsalicylic acid 407.3 21 29.8 61 - - - 

Ketoprofen 367.95 62 37.3 62 - - - 

Lidocaine 340.7 63 16.4 63 - - - 

Acetaminophen 443.2 64 27.6 64 - - - 

(-)-trans-Sobrerol 423.9 65 34.81 65 - - - 

(-)-Borneol 481.6 66 7.3 67 - II→I: 347.9 67 II→I: 3.2 67 

(±)-Camphene 320.6 22 3.12 22 - - - 

1-Methylnaphthalene 242.7 36 6.95 36 - - - 

p-Xylene 286.3 36 17.11 36 - - - 

Hexadecane 290.7 54 53.0 54 - - - 

2,4,6-Trimethylphenol 345.1 24 21.41 24 - - - 

2,5-Dimethylphenol 348.1 68 13.81 68 33.47 53 - - 

Dibenzofuran 354.7 69 18.6 69 - - - 

Tetracosane 324.1 36 54.89 36 - - - 

Naphthalene 353.50 70 19.10 70 - - - 

Malonic acid 407.46 71 23.1 71 - - - 
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Levulinic acid 306.2 34 9.22 34 - - - 

Octacosane 334.5 36 64.64 36 - - - 

Urea 407.1572 14.60 72 7.32253 - - 

Dulcitol 460.3 36 46.8 73 - - - 

Myo-Inositol 496.9 36 
 47.9 36 - - - 

Adonitol 374.7 37 37.6 37 - - - 

L-Arabitol 374 74 43.2 74 - - - 

Fructose (five-membered β-

D-Fructose ring enantiomer) 
386.8 75 33 76 120 77 - - 

Glucose (six-membered β-

Glucose ring enantiomer) 
420 76 32 76 120 77 - - 

Sucrose 462.1 75 
 32 75 250 77 - - 

Octane 216.4 36 20.74 36 55.28 55,a - - 

2,3-Dimethylphenol 346.0 34 21.02 34 56.48 53 - - 

2,6-Dimethylphenol 318.9 34 18.9 34 33.47 53 - - 

3,4-Dimethylphenol 334.0 34 18.13 34 35.98 53 - - 

3,5-Dimethylphenol 336.8 34 18 34 33.47 53 - - 

Curcumin 446.95 78 58.79 78 - - - 

Tyramine 433.6 79 28.1 79 - - - 

Water 273.15 80 6.01 80 - - - 

Phenylacetic acid 349.2 45 15.5 45 54.9 45 - - 

Benzoic acid 394 81 17.3 81 - - - 
a Heat capacity differences calculated with experimental data of the solid and liquid phase heat capacities. 
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Table S.3 – Distribution of the absolute errors of the pure compounds calculated by the GGIC model. 

AAD Range (K) 0-5 5-10 10-20 

Percentage of 

compounds 
8.1% 5.4% 16.2% 

 2,6-Dimethylphenol 1-Methylnaphthalene 2-Phenylethanol 

 Acetylsalicylic acid Benzyl alcohol Butylated hydroxytoluene 

 Camphene N,N'-dihexylthiourea Capric acid 

 Coumarin Thymol Caprylic acid 

 Menthol   Flavanone 

 Oleic acid   Lauric acid 

     Maltitol 

     Myristic acid 

     Octadecanol 

     Palmitic acid 

     Stearic acid 

     Trioctylphosphine oxide 

 

AAD Range (K) 20-50 50-100 >100 

Percentage of 

compounds 
25.7% 27.0% 17.6% 

 2,3-Dimethylphenol 2,4,6-Trimethylphenol 4-Nitrophenol 

 2,5-Dimethylphenol 3,4-Dimethylphenol Acetaminophen 

 3,5-Dimethylphenol Adonitol Borneol 

 3-Cyclohexylpropionic 

acid 
Arabitol Dibenzofuran 

 3-Phenylpropionic acid Flavone Dulcitol 

 Benzoic Acid Fructose Glucose 

 Curcumin Hesperetin Hydroquinone 

 Decane Ibuprofen Inositol 

 Decanol Ketoprofen Lidocaine 

 Dodecane Malonic acid Mannitol 

 Dodecanol Meso-erythritol Naphthalene 

 Hexadecane Phenol Sobrerol 

 Hexadecanol Phenylacetic acid Tyramine 

 Levulinic acid p-Xylene   

 Octacosane R-(+)-Camphor   

 Octane Sorbitol   

 Octanol Sucrose   

 Salicylic acid Tetradecanol   

 Tetracosane Urea   

   Xylitol   
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