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Table S1. Preparation conditions of different ESs at equimolar composition in this research 

work. 

HBA HBD Ƴꝏ Preparation temperature (°C) Stability 

 

 

 

Thym 

AcetA -1.96 80 Stable 

OxA -5.49 60 X 

MalA -2.62 80 X 

OctA -2.18 80 Stable 

DecA -1.98 80 Stable 

4-NP -4.78 80 X 

4-CP -5.30 80 X 

Van -1.38 80 Stable 

 

 

 

DecA 

AcetA -0.648 60 Stable 

OxA -3.07 60 X 

MalA -1.22 60 X 

OctA -0.427 60 Stable 

4-NP -2.26 60 Stable 

4-CP -2.01 60 Stable 

Van -0.888 80 X 

 

 

CitA 

OxA -3.09 80 X 

MalA -1.82 80 X 

OctA -1.52 80 X 

4-NP -2.71 60 X 

4-CP -2.60 60 X 
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Fig. S1. Predicted lnƳꝏ of ESs at different compositions of HBAs and HBDs. 

 

 

 

 

 

 

 

 

 

-6

-5

-4

-3

-2

-1

0

(3:1) (2:1) (1:1) (1:2) (1:3)

ln
Ƴ

ꝏ

Thym: OctA

Thym: DecA

Thym: Van

DecA: OctA



4 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

500 750 1000 1250 1500 1750 2000 2500 3000 3500 4000 

15 

30 

45 

60 

75 

90 

105 

32
30

.7
7 

30
35

.9
6 

29
60

.7
3 

29
26

.0
1 

28
68

.1
5 

27
50

.4
9 

27
15

.7
7 

26
01

.9
7 

18
74

.8
1 

17
41

.7
2 

17
10

.8
6 

16
20

.2
1 15

83
.5

6 
15

19
.9

1 
14

56
.2

6 
14

21
.5

4 
13

73
.3

2 
13

44
.3

8 
12

86
.5

2 
12

46
.0

2 

11
55

.3
6 

10
89

.7
8 

10
58

.9
2 

10
02

.9
8 

94
1.

26
 

88
3.

40
 

85
6.

39
 

80
4.

32
 

73
2.

95
 

58
4.

43
 

52
4.

64
 

48
7.

99
 

_ 

Tr
an

sm
it

ta
n

ce
%

 

Wavenumber (cm
-1

) 

Thym  

500 750 1000 1250 1500 1750 2000 2500 3000 3500 4000 

0 

20 

40 

60 

80 

100 

120 

31
74

.8
3 30

24
.3

8 
29

45
.3

0 
28

56
.5

8 

17
76

.4
4 

16
68

.4
3 

15
91

.2
7 

15
10

.2
6 

14
60

.1
1 

14
27

.3
2 

13
75

.2
5 

13
00

.0
2 

12
63

.3
7 

12
01

.6
5 

11
55

.3
6 

11
26

.4
3 

10
26

.1
3 86

0.
25

 
81

2.
03

 

73
1.

02
 62

8.
79

 
58

6.
36

 
54

7.
78

 

46
0.

99
 

42
6.

27
 

_ 
Wavenumber (cm

-1
) 

Tr
an

sm
it

ta
n

ce
%

 

Van 



5 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

500 750 1000 1250 1500 1750 2000 2500 3000 3500 4000 

50 

60 

70 

80 

90 

100 

30
35

.9
6 

29
26

.0
1 28

60
.4

3 

26
71

.4
1 

17
10

.8
6 

14
60

.1
1 

14
17

.6
8 

12
80

.7
3 

12
34

.4
4 

11
72

.7
2 

11
09

.0
7 

10
33

.8
5 

93
3.

55
 

79
4.

67
 

72
5.

23
 

67
1.

23
 

63
8.

44
 

60
7.

58
 

47
6.

42
 

_ 

Tr
an

sm
it

ta
n

ce
%

 

Wavenumber (cm
-1

) 

OctA 

500 750 1000 1250 1500 1750 2000 2500 3000 3500 4000 
70 

75 

80 

85 

90 

95 

30
37

.8
9 

29
24

.0
9 28

56
.5

8 

26
73

.3
4 

17
10

.8
6 

14
60

.1
1 

14
17

.6
8 12

84
.5

9 
12

49
.8

7 
12

24
.8

0 11
66

.9
3 

11
11

.0
0 10

64
.7

1 

93
5.

48
 

72
3.

31
 

67
3.

16
 

64
0.

37
 

60
7.

58
 

47
8.

35
 

_ 

Tr
an

sm
it

ta
n

ce
%

 

Wavenumber (cm
-1

) 

DecA 



6 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

500 750 1000 1250 1500 1750 2000 2500 3000 3500 4000 

50 

60 

70 

80 

90 

100 

34
14

.0
0 

30
66

.8
2 

30
16

.6
7 

29
60

.7
3 

29
26

.0
1 28

68
.1

5 
27

42
.7

8 

16
70

.3
5 

15
91

.2
7 

15
12

.1
9 

14
60

.1
1 

14
31

.1
8 

13
84

.8
9 

13
34

.7
4 

12
90

.3
8 

12
73

.0
2 

12
17

.0
8 

11
78

.5
1 

11
57

.2
9 11

20
.6

4 
10

89
.7

8 
10

58
.9

2 
10

29
.9

9 
94

7.
05

 

86
4.

11
 

81
3.

96
 

78
1.

17
 

73
2.

95
 

69
4.

37
 

63
2.

65
 

58
8.

29
 

55
3.

57
 

50
3.

42
 

47
4.

49
 42

4.
34

 

_ 

Tr
an

sm
it

ta
n

ce
%

 

Wavenumber (cm
-1

) 

Thym: Van 

500 750 1000 1250 1500 1750 2000 2500 3000 3500 4000 

52.5 

60 

67.5 

75 

82.5 

90 

97.5 

34
19

.7
9 

30
28

.2
4 

29
58

.8
0 

29
26

.0
1 28

60
.4

3 

17
08

.9
3 

16
20

.2
1 

15
81

.6
3 

15
12

.1
9 

14
60

.1
1 

14
19

.6
1 

13
82

.9
6 

13
34

.7
4 

12
88

.4
5 

12
67

.2
3 

12
26

.7
3 11

84
.2

9 
11

55
.3

6 
11

11
.0

0 
10

89
.7

8 
10

58
.9

2 
10

04
.9

1 
94

5.
12

 

85
8.

32
 

81
0.

10
 

73
4.

88
 66

5.
44

 
62

8.
79

 
58

8.
29

 

47
2.

56
 42

2.
41

 

_ 

Thym: OctA 

Wavenumber (cm
-1

) 

Tr
an

sm
it

ta
n

ce
%

 



7 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. S2. FTIR spectra of HBAs, HBDs, and ESs. 
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Fig. S3. Predicted solid-liquid equilibrium phase diagrams using COSMO-RS. Solid lines 

represent the COSMO-RS calculations, and dashed lines represent ideal solubility curves.  
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Fig. S4. DSC thermograms of ESs at a 1:1 molar ratio of the parent components. 
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Fig. S5. Molecular graphs of (a) ESs including BCPs (red) and RCPs (yellow) and (b) the 

complexes formed between ESs and carbaryl. 
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