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Acidity of ionic liquids 

Figure S1. Acidity of ionic liquids 

Hammett acidity functions: 

H0 = pK(I)aq + log([I]/[IH+]) 

Table S1. For Calculation and comparison of different ionic liquids Ia-Ic 

Compound Amax [I](%) [IH+](%) H0 

Blank 1.2280 100 0 - 

Ic 0.2812 22.90 77.10 0.27 

Ib 0.2176 17.72 82.28 0.13 

Ia 0.1235 10.06 89.94 -0.15 

Amax: the maximum absorption, [I]: the concentration of indicator, [IH+]: the concentration of protonated 

indicator, H0: Brønsted acidity 
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Figure S2. Acidity of ionic liquids 

Table S2. For Calculation and comparison of different ionic liquids Ia, 

Id-If 

Compound Amax [I] (%) [IH+] (%) H0 

Blank 1.2290 100 0 - 

Ia 0.3064 24.93 75.07 0.32 

Id 0.3765 30.63 69.37 0.45 

Ie 0.3681 29.95 70.05 0.43 

If 0.3159 25.70 74.30 0.34 

Amax: the maximum absorption, [I]: the concentration of indicator, [IH+]: the concentration of protonated 

indicator, H0: Brønsted acidity 

Figure S1 and Figure S2 shows the acidity of ionic liquids with different concentrations. 
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Parameter value

Origin Varian

Spectrometer vnmrs

Solvent cdcl3

Temperature 20.0

Pulse Sequence s2pul

Experiment 1D

Number of Scans 216

Receiver Gain 30

Relaxation Delay 2.0000

Acquisition Time 1.3107

Spectrometer Frequency 100.53

Spectral Width 25000.0

Lowest Frequency -1441.7

Nucleus 13C
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Parameter Value

1 Origin Varian

2 Spectrometer vnmrs

3 Solvent cdcl3

4 Temperature 20.0

5 Pulse Sequence s2pul

6 Experiment 1D

7 Number of Scans 36

8 Receiver Gain 30

9 Relaxation Delay 1.0000

10 Spectrometer Frequency 399.76

11 Spectral Width 6410.3

12 Lowest Frequency -806.6

13 Nucleus 1H
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Parameter Value

1 Origin Varian

2 Spectrometer vnmrs

3 Solvent cdcl3

4 Temperature 20.0

5 Pulse Sequence s2pul

6 Experiment 1D

7 Number of Scans 176

8 Receiver Gain 30

9 Relaxation Delay 2.0000

10 Acquisition Time 1.3107

11 Spectrometer Frequency 100.53

12 Spectral Width 25000.0

13 Lowest Frequency -1455.5

14 Nucleus 13C
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Parameter Value

1 Origin Varian

2 Spectrometer vnmrs

3 Solvent cdcl3

4 Temperature 20.0

5 Pulse Sequence s2pul

6 Experiment 1D

7 Number of Scans 24

8 Receiver Gain 44

9 Relaxation Delay 1.0000

10 Spectrometer Frequency 399.76

11 Spectral Width 6410.3

12 Lowest Frequency -806.6

13 Nucleus 1H
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Parameter Value

1 Origin Varian

2 Spectrometer vnmrs

3 Solvent cdcl3

4 Temperature 20.0

5 Pulse Sequence s2pul

6 Experiment 1D

7 Number of Scans 144

8 Receiver Gain 30

9 Relaxation Delay 2.0000

10 Spectrometer Frequency 100.53

11 Spectral Width 25000.0

12 Lowest Frequency -1459.3

13 Nucleus 13C
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Parameter Value

1 Origin Varian

2 Spectrometer vnmrs

3 Solvent cdcl3

4 Temperature 20.0

5 Pulse Sequence s2pul

6 Experiment 1D

7 Number of Scans 24

8 Receiver Gain 42

9 Relaxation Delay 1.0000

10 Spectrometer Frequency 399.76

11 Spectral Width 6410.3

12 Lowest Frequency -806.6

13 Nucleus 1H
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Parameter value

Origin Varian

Spectrometer vnmrs

Solvent cdcl3

Temperature 20.0

Pulse Sequence s2pul

Experiment 1D

Number of Scans 168

Receiver Gain 30

Relaxation Delay 2.0000

Acquisition Time 1.3107

Spectrometer Frequency 100.53

Spectral Width 25000.0

Lowest Frequency -1451.3

Nucleus 13C
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Origin Varian

Spectrometer mercury

Solvent cdcl3

Temperature 25.0

Pulse Sequence s2pul

Experiment 1D

Number of Scans 28

Receiver Gain 26

Relaxation Delay 1.0000

Acquisition Time 2.5575

Spectrometer Frequency 400.43

Spectral Width 6406.1

Lowest Frequency -800.0

Nucleus 1H
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1 Origin Varian

2 Spectrometer vnmrs

3 Solvent cdcl3

4 Temperature 20.0

5 Pulse Sequence s2pul

6 Experiment 1D

7 Number of Scans 96

8 Receiver Gain 30

9 Relaxation Delay 2.0000

10 Acquisition Time 1.3107

11 Spectrometer Frequency 100.53

12 Spectral Width 25000.0

13 Lowest Frequency -1443.1

14 Nucleus 13C
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1 Origin Varian

2 Spectrometer mercury

3 Solvent cdcl3

4 Temperature 25.0

5 Pulse Sequence s2pul

6 Experiment 1D

7 Number of Scans 28

8 Receiver Gain 39

9 Relaxation Delay 1.0000

10 Spectrometer Frequency 400.43
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13 Nucleus 1H
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Parameter value

Origin Varian

Spectrometer vnmrs

Solvent cdcl3

Temperature 20.0

Pulse Sequence s2pul

Experiment 1D

Number of Scans 248

Receiver Gain 30

Relaxation Delay 2.0000

Acquisition Time 1.3107

Spectrometer Frequency 100.53

Spectral Width 25000.0

Lowest Frequency -1445.9

Nucleus 13C
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Parameter Value

1 Origin Varian

2 Spectrometer vnmrs

3 Solvent cdcl3

4 Temperature 20.0

5 Pulse Sequence s2pul

6 Experiment 1D

7 Number of Scans 32

8 Receiver Gain 46

9 Relaxation Delay 1.0000

10 Spectrometer Frequency 399.76

11 Spectral Width 6410.3

12 Lowest Frequency -806.6

13 Nucleus 1H
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Spectrometer vnmrs

Solvent cdcl3

Temperature 20.0

Pulse Sequence s2pul

Experiment 1D
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Relaxation Delay 2.0000

Acquisition Time 1.3107

Spectrometer Frequency 100.53

Spectral Width 25000.0

Lowest Frequency -1418.8

Nucleus 13C
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Parameter Value

1 Origin Varian

2 Spectrometer vnmrs

3 Solvent cdcl3

4 Temperature 20.0

5 Pulse Sequence s2pul

6 Experiment 1D

7 Number of Scans 72

8 Receiver Gain 30

9 Relaxation Delay 1.0000

10 Spectrometer Frequency 399.76

11 Spectral Width 6410.3

12 Lowest Frequency -806.6

13 Nucleus 1H
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Parameter value

Origin Varian

Spectrometer vnmrs

Solvent cdcl3

Temperature 20.0

Pulse Sequence s2pul

Experiment 1D

Number of Scans 60

Receiver Gain 30

Relaxation Delay 2.0000

Acquisition Time 1.3107

Spectrometer Frequency 100.53

Spectral Width 25000.0

Lowest Frequency -1446.7

Nucleus 13C
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Parameter Value

1 Origin Varian

2 Spectrometer vnmrs

3 Solvent cdcl3

4 Temperature 20.0

5 Pulse Sequence s2pul

6 Experiment 1D

7 Number of Scans 24

8 Receiver Gain 30

9 Relaxation Delay 1.0000

10 Spectrometer Frequency 399.76

11 Spectral Width 6410.3

12 Lowest Frequency -806.6

13 Nucleus 1H
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Parameter value

Origin Varian

Spectrometer vnmrs

Solvent cdcl3

Temperature 20.0

Pulse Sequence s2pul

Experiment 1D

Number of Scans 120

Receiver Gain 30

Relaxation Delay 2.0000

Acquisition Time 1.3107

Spectrometer Frequency 100.53

Spectral Width 25000.0

Lowest Frequency -1454.3

Nucleus 13C
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Parameter Value

1 Origin Varian

2 Spectrometer vnmrs

3 Solvent cdcl3

4 Temperature 20.0

5 Pulse Sequence s2pul

6 Experiment 1D

7 Number of Scans 32

8 Receiver Gain 30

9 Relaxation Delay 1.0000

10 Spectrometer Frequency 399.76

11 Spectral Width 6410.3

12 Lowest Frequency -806.6

13 Nucleus 1H
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Parameter value

Origin Varian

Spectrometer vnmrs

Solvent cdcl3

Temperature 20.0

Pulse Sequence s2pul

Experiment 1D

Number of Scans 448

Receiver Gain 30

Relaxation Delay 2.0000

Acquisition Time 1.3107

Spectrometer Frequency 100.53

Spectral Width 25000.0

Lowest Frequency -1443.0

Nucleus 13C
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Parameter Value

1 Origin Varian

2 Spectrometer vnmrs

3 Solvent cdcl3

4 Temperature 20.0

5 Pulse Sequence s2pul

6 Experiment 1D

7 Number of Scans 44

8 Receiver Gain 30

9 Relaxation Delay 1.0000

10 Spectrometer Frequency 399.76

11 Spectral Width 6410.3

12 Lowest Frequency -806.6

13 Nucleus 1H
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Parameter value

Origin Varian

Spectrometer vnmrs

Solvent cdcl3

Temperature 20.0

Pulse Sequence s2pul

Experiment 1D

Number of Scans 240

Receiver Gain 30

Relaxation Delay 2.0000

Acquisition Time 1.3107

Spectrometer Frequency 100.53

Spectral Width 25000.0

Lowest Frequency -1445.5

Nucleus 13C
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Parameter Value
Origin Varian
Spectrometer mercury
Solvent cd3od
Temperature 25.0
Pulse Sequence s2pul
Experiment 1D
Number of Scans 68
Receiver Gain 22
Relaxation Delay 1.0000
Acquisition Time 2.5575
Spectrometer Frequency 400.43
Spectral Width 6406.1
Lowest Frequency -840.1
Nucleus 1H
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Parameter Value
Origin Varian
Spectrometer mercury
Solvent cd3od
Temperature 25.0
Pulse Sequence s2pul
Experiment 1D
Number of Scans 40
Receiver Gain 22
Relaxation Delay 1.0000
Acquisition Time 2.5575
Spectrometer 
Frequency

400.43

Spectral Width 6406.1
Lowest Frequency -925.8
Nucleus 1H
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Parameter Value
Origin Varian
Spectrometer mercury
Solvent cd3od
Temperature 25.0
Pulse Sequence s2pul
Experiment 1D
Number of Scans 24
Receiver Gain 26
Relaxation Delay 1.0000
Acquisition Time 2.5575
Spectrometer Frequency 400.43
Spectral Width 6406.1
Lowest Frequency -852.9
Nucleus 1H
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Parameter Value
Origin Varian
Spectrometer mercury
Solvent cd3od
Temperature 25.0
Pulse Sequence s2pul
Experiment 1D
Number of Scans 68
Receiver Gain 22
Relaxation Delay 1.0000
Acquisition Time 2.5575
Spectrometer Frequency 400.43
Spectral Width 6406.1
Lowest Frequency -796.1
Nucleus 1H
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Parameter Value
Origin Varian
Spectrometer mercury
Solvent cd3od
Temperature 25.0
Pulse Sequence s2pul
Experiment 1D
Number of Scans 32
Receiver Gain 24
Relaxation Delay 1.0000
Acquisition Time 2.5575
Spectrometer Frequency 400.43
Spectral Width 6406.1
Lowest Frequency -802.1
Nucleus 1H
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Parameter Value
Origin Varian
Spectrometer mercury
Solvent cd3od
Temperature 25.0
Pulse Sequence s2pul
Experiment 1D
Number of Scans 36
Receiver Gain 22
Relaxation Delay 1.0000
Acquisition Time 2.5575
Spectrometer Frequency 400.43
Spectral Width 6406.1
Lowest Frequency -794.1
Nucleus 1H

30

If



180.0 185.0 190.0 195.0 200.0
m/z

50

100

Relative Intensity

190.06181

31

Ia



130.0 140.0 150.0 160.0
m/z

0

50

100

Relative Intensity

145.07653

148.43056126.11630

32

Id



160.0 170.0 180.0 190.0 200.0
m/z

50

100

Relative Intensity

175.08719

181.04593167.18250 189.10081 195.05712

33

If



140.0 160.0 180.0 200.0
m/z

50

100

Relative Intensity

159.09247

34

Ie



-190-170-150-130-110-90-80-70-60-50-40-30-20-100102030
f1 (ppm)

-8
0.

83
6

-8
0.

82
2

Parameter Value

1 Origin Varian

2 Spectrometer vnmrs

3 Solvent cd3od

4 Temperature 20.0

5 Pulse Sequence s2pul

6 Experiment 1D

7 Number of Scans 44

8 Receiver Gain 30

9 Relaxation Delay 1.0000

10 Acquisition Time 0.7340

11 Spectrometer Frequency 376.11

12 Spectral Width 89285.7

13 Lowest Frequency -76876.0

14 Nucleus 19F

35

19F NMR of  Ia
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f1 (ppm)
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Parameter Value

1 Origin Varian

2 Spectrometer vnmrs

3 Solvent cd3od

4 Temperature 20.0

5 Pulse Sequence s2pul

6 Experiment 1D

7 Number of Scans 20

8 Receiver Gain 48

9 Relaxation Delay 1.0000

10 Acquisition Time 0.7340

11 Spectrometer Frequency 376.11

12 Spectral Width 89285.7

13 Lowest Frequency -76885.6

14 Nucleus 19F

36

19F NMR  after reuse
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