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Fig. S1. Effect of 0.01mol [HSO3-bmim][HSO4] on the reaction rate of HAc at 353.15K


Table S1. Antoine parameters for pure components
	Component
	A
	B
	C
	references

	water
	7.07400
	1657.459
	46.130
	[29]

	acetic acid
	6.57290
	1572.320
	46.777
	[29]

	isopropanol
	6.86100
	1357.427
	75.814
	[11]

	isopropyl acetate
	6.46612
	1436.530
	39.485
	[11]





[bookmark: _Hlk108448104]Table S2. Experimental VLE data of water (1) + acetic acid (2) at 101.33kPaa
	NO.
	[bookmark: _Hlk108446953]T/K
	x1
	y1
	[bookmark: _Hlk108446429]γ1
	γ2

	1
	373.08
	1.0000
	1.0000
	-
	-

	2
	373.57
	0.9762
	0.9819
	0.9911
	1.3344

	3
	373.98
	0.9420
	0.9582
	0.9878
	1.2471

	4
	374.52
	0.9000
	0.9296
	0.984
	1.1962

	5
	374.98
	0.8605
	0.9024
	0.983
	1.1705

	6
	375.50
	0.8160
	0.8750
	0.9868
	1.1169

	7
	375.98
	0.7724
	0.8443
	0.9891
	1.1068

	8
	376.53
	0.7193
	0.8077
	0.9967
	1.0882

	9
	377.18
	0.6647
	0.7671
	1.0014
	1.0798

	10
	377.99
	0.6125
	0.7286
	1.0036
	1.06

	11
	378.66
	0.5554
	0.6859
	1.0173
	1.0593

	12
	379.39
	0.4919
	0.6296
	1.0289
	1.0537

	13
	380.13
	0.4401
	0.5816
	1.0357
	1.0543

	14
	380.92
	0.3784
	0.5227
	1.0538
	1.0559

	15
	382.35
	0.2948
	0.4421
	1.0659
	1.0388

	16
	383.11
	0.2580
	0.3950
	1.0846
	1.0449

	17
	384.19
	0.1974
	0.3254
	1.1063
	1.0406

	18
	385.56
	0.1397
	0.2411
	1.1266
	1.0457

	19
	386.99
	0.0917
	0.1690
	1.1476
	1.0369

	20
	388.52
	0.0419
	0.0883
	1.2483
	1.0283

	21
	391.10
	0.0000
	0.0000
	-
	-


a Standard uncertainties: u(T) = 0.01 K, u(P) = 0.01 kPa, u (x1) =0.001, u(y1) = 0.001


[bookmark: _Hlk108447912]Table S3. Experimental VLE data of isopropanol (1) + water (2) at 101.33kPaa
	NO.
	[bookmark: _Hlk108447780]T/K
	x1
	y1
	γ1
	γ2

	1
	373.08
	0.0000
	0.0000
	-
	-

	2
	371.23
	0.0033
	0.0511
	8.5034
	1.0202

	3
	368.86
	0.0076
	0.1129
	8.3379
	1.0446

	4
	366.52
	0.0108
	0.1817
	8.1121
	1.0575

	5
	363.56
	0.0185
	0.2547
	7.8243
	1.0863

	6
	360.97
	0.0265
	0.3224
	7.5091
	1.1025

	7
	359.10
	0.0398
	0.3793
	7.3138
	1.0975

	8
	357.90
	0.0541
	0.4273
	6.6585
	1.0763

	9
	356.98
	0.0731
	0.4618
	5.9306
	1.0657

	10
	356.44
	0.0923
	0.4802
	4.9897
	1.0738

	11
	356.18
	0.1202
	0.4871
	3.9269
	1.1044

	12
	355.88
	0.1493
	0.4967
	3.2626
	1.1343

	13
	355.55
	0.1824
	0.5030
	2.7402
	1.1809

	14
	355.27
	0.2338
	0.5097
	2.1907
	1.2570

	15
	354.93
	0.2631
	0.5168
	2.0009
	1.3057

	16
	354.56
	0.3423
	0.5406
	1.6329
	1.4117

	17
	354.26
	0.4198
	0.5591
	1.3937
	1.5544

	18
	353.92
	0.5369
	0.6066
	1.1987
	1.7616

	19
	353.74
	0.6800
	0.6793
	1.0676
	2.0934

	20
	354.05
	0.8442
	0.8060
	1.0076
	2.5687

	21
	355.59
	1.0000
	1.0000
	-
	-


a Standard uncertainties: u(T) = 0.01 K, u(P) = 0.01 kPa, u (x1) =0.001, u(y1) = 0.001.


Table S4. Experimental VLE data of acetic acid (1) + isopropyl acetate (2) at 101.33kPaa
	NO.
	T/K
	x1
	y1
	γ1
	γ2

	1
	391.10
	1.0000
	1.0000
	-
	-

	2
	388.70
	0.9599
	0.9189
	1.0288
	0.9101

	3
	386.57
	0.9207
	0.8443
	1.0531
	0.9364

	4
	384.31
	0.8734
	0.7599
	1.0731
	0.9628

	5
	382.88
	0.8289
	0.6857
	1.0679
	0.9705

	6
	381.18
	0.7823
	0.6153
	1.0725
	0.9795

	7
	379.40
	0.7304
	0.5426
	1.0734
	0.9893

	8
	377.97
	0.6857
	0.4836
	1.0681
	0.9982

	9
	376.46
	0.6338
	0.4223
	1.0609
	1.0014

	10
	375.05
	0.5843
	0.3682
	1.0518
	1.0054

	11
	373.52
	0.5213
	0.3052
	1.0290
	1.0045

	12
	371.71
	0.4710
	0.2561
	1.0165
	1.0271

	13
	370.42
	0.4115
	0.2066
	0.9812
	1.0237

	14
	369.20
	0.3517
	0.1630
	0.9449
	1.0173

	15
	367.90
	0.3018
	0.1311
	0.9269
	1.0203

	16
	366.89
	0.2426
	0.0985
	0.8977
	1.0066

	17
	365.87
	0.1913
	0.0720
	0.8628
	1.0016

	18
	364.88
	0.1315
	0.0452
	0.8163
	0.9896

	19
	363.68
	0.0778
	0.0237
	0.7553
	0.9895

	20
	362.57
	0.0380
	0.0106
	0.7199
	0.9956

	21
	361.31
	0.0000
	0.0000
	-
	-


a Standard uncertainties: u(T) = 0.01 K, u(P) = 0.01 kPa, u (x1) =0.001, u(y1) = 0.001.


Table S5. Maximum absolute deviations and mean absolute deviations of vapor- phase mole fraction for ternary systems
	System
	Maximum absolute deviations
	Mean absolute deviations

	
	Δmaxy1
	


	Water (1) + acetic acid (2) + [HSO3-bmim][HSO4] (3)
	x3=0
	0.0110
	0.0037

	
	x3=0.01
	0.0137
	0.0050

	
	x3=0.02
	0.0049
	0.0020

	
	x3=0.03
	0.0071
	0.0062

	Isopropanol (1) + water (2) + [HSO3-bmim][HSO4] (3)
	x3=0
	0.0032
	0.0008

	
	x3=0.01
	0.0047
	0.0010

	
	x3=0.02
	0.0040
	0.0011

	
	x3=0.03
	0.0060
	0.0013

	Acetic acid (1) + isopropyl acetate (2) +[HSO3-bmim][HSO4] (3)
	x3=0
	0.0052
	0.0014

	
	x3=0.01
	0.0048
	0.0012

	
	x3=0.02
	0.0023
	0.0010

	
	x3=0.03
	0.0038
	0.0009





Table S6. Mean absolute deviations of vapor- phase mole fraction for CPE systems
	Mean absolute deviations
	acetic acid (1) + isopropanol (2) + isopropyl acetate (3) + water (4)
	acetic acid (1) + isopropanol (2) + isopropyl acetate (3) + water (4) (0.01mol [HSO3-bmim][HSO4])

	Δy1
	0.0005
	0.0001

	Δy2
	0.0014
	0.0043

	Δy3
	0.0006
	0.0001

	Δy4
	0.0010
	0.0010
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