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SUPPLEMENTARY MATERIAL

TABLE S-I. Densities ((), viscosities ((), excess molar volumes (VmE) and excess viscosities ((E) for the binary blends of CH (1) with the three esters (2) at 298.15, 308.15 and 318.15 K; x1-mole fraction of CH

	x1
	( ×10-3/kg m-3
	(/mPa s
	VmE×106/ m3 mol-1
	(E/mPa s

	CH (1) + MA (2)

	T = 298.15 K

	0
	0.92681
	0.3810
	0
	0

	0.0754
	0.90732
	0.3938
	0.380
	-0.012

	0.1551
	0.88781
	0.4094
	0.800
	-0.025

	0.2393
	0.86932
	0.4285
	1.160
	-0.039

	0.3286
	0.85192
	0.4517
	1.440
	-0.052

	0.3700
	0.84477
	0.4641
	1.510
	-0.058

	0.5241
	0.82097
	0.5242
	1.630
	-0.071

	0.6314
	0.80660
	0.5808
	1.600
	-0.071

	0.7460
	0.79358
	0.6568
	1.389
	-0.062

	0.8686
	0.78244
	0.7579
	0.900
	-0.040

	1
	0.77384
	0.8927
	0
	0

	T = 308.15 K

	0
	0.91524
	0.3491
	0
	0

	0.0754
	0.89370
	0.3520
	0.601
	-0.019

	0.1551
	0.87433
	0.3605
	1.051
	-0.034

	0.2393
	0.85607
	0.3714
	1.430
	-0.051

	0.3286
	0.83895
	0.3876
	1.722
	-0.066

	0.3700
	0.83151
	0.3965
	1.841
	-0.072

	0.5241
	0.80796
	0.4395
	1.997
	-0.091

	0.6314
	0.79386
	0.4817
	1.974
	-0.096

	0.7460
	0.78118
	0.5432
	1.756
	-0.090

	0.8686
	0.77086
	0.6352
	1.182
	-0.062

	1
	0.76433
	0.7748
	0
	0

	T = 318.15 K

	0
	0.90225
	0.3132
	0
	0

	0.0754
	0.87878
	0.3057
	0.840
	-0.026

	0.1551
	0.85971
	0.3094
	1.320
	-0.042

	0.2393
	0.84136
	0.3155
	1.771
	-0.059

	0.3286
	0.82490
	0.3228
	2.050
	-0.078

	0.3700
	0.81769
	0.3297
	2.171
	-0.083

	0.5241
	0.79500
	0.3556
	2.310
	-0.108

	0.6314
	0.78152
	0.3889
	2.260
	-0.113

	0.7460
	0.76950
	0.4386
	2.000
	-0.109

	0.8686
	0.75971
	0.5201
	1.390
	-0.080

	1
	0.75473
	0.6620
	0
	0

	CH (1) + EA (2)

	T = 298.15 K

	0
	0.89455
	0.4262
	0
	0

	0.0914
	0.88047
	0.4475
	0.227
	-0.008

	0.1845
	0.86626
	0.4640
	0.480
	-0.024

	0.2795
	0.85214
	0.4872
	0.737
	-0.037

	0.3764
	0.83873
	0.5162
	0.919
	-0.047

	0.4200
	0.83290
	0.5284
	0.987
	-0.053

	0.5759
	0.81413
	0.5909
	1.025
	-0.061

	0.6787
	0.80289
	0.6462
	0.941
	-0.058

	0.7836
	0.79243
	0.7107
	0.746
	-0.050

	0.8907
	0.78304
	0.7925
	0.395
	-0.031

	1
	0.77384
	0.8927
	0
	0

	T = 308.15 K

	0
	0.88267
	0.3874
	0
	0

	0.0914
	0.86805
	0.3981
	0.325
	-0.015

	0.1845
	0.85376
	0.4108
	0.627
	-0.029

	0.2795
	0.83972
	0.4277
	0.914
	-0.042

	0.3764
	0.82515
	0.4456
	1.283
	-0.057

	0.4200
	0.82079
	0.4560
	1.182
	-0.062

	0.5759
	0.80223
	0.5029
	1.248
	-0.075

	0.6787
	0.79137
	0.5436
	1.145
	-0.076

	0.7836
	0.78153
	0.6009
	0.896
	-0.066

	0.8907
	0.77239
	0.6752
	0.534
	-0.043

	1
	0.76433
	0.7748
	0
	0

	T = 318.15 K

	0
	0.86994
	0.3564
	0
	0

	0.0914
	0.85474
	0.3592
	0.443
	-0.018

	0.1845
	0.84042
	0.3635
	0.802
	-0.036

	0.2795
	0.82682
	0.3725
	1.086
	-0.051

	0.3764
	0.81389
	0.3834
	1.297
	-0.066

	0.4200
	0.80830
	0.3882
	1.374
	-0.074

	0.5759
	0.79017
	0.4202
	1.455
	-0.089

	0.6787
	0.77936
	0.4487
	1.389
	-0.094

	0.7836
	0.76955
	0.4913
	1.175
	-0.088

	0.8907
	0.76152
	0.5586
	0.690
	-0.060

	1
	0.75473
	0.6620
	0
	0

	CH (1) + MS (2)

	T = 298.15 K

	0
	1.17931
	1.5358
	0
	0

	0.1168
	1.13610
	1.4367
	0.281
	-0.005

	0.2294
	1.09741
	1.3549
	0.060
	-0.001

	0.3379
	1.06052
	1.2856
	-0.370
	0.007

	0.4425
	1.02285
	1.2236
	-0.719
	0.016

	0.4878
	1.00603
	1.1969
	-0.873
	0.018

	0.6411
	0.94605
	1.1096
	-1.281
	0.025

	0.7353
	0.90552
	1.0554
	-1.309
	0.025

	0.8265
	0.86273
	1.0015
	-1.052
	0.021

	0.9146
	0.81950
	0.9473
	-0.707
	0.012

	1
	0.77384
	0.8927
	0
	0

	T = 308.15 K

	0
	1.16931
	1.4024
	0
	0

	0.1168
	1.12552
	1.3008
	0.342
	-0.008

	0.2294
	1.08606
	1.2194
	0.200
	-0.004

	0.3379
	1.04900
	1.1489
	-0.221
	0.001

	0.4425
	1.01121
	1.0892
	-0.559
	0.011

	0.4878
	0.99471
	1.0639
	-0.752
	0.014

	0.6411
	0.93462
	0.9777
	-1.141
	0.019

	0.7353
	0.89413
	0.9256
	-1.159
	0.019

	0.8265
	0.85231
	0.8744
	-1.002
	0.016

	0.9146
	0.80851
	0.8249
	-0.547
	0.010

	1
	0.76433
	0.7748
	0
	0

	T = 318.15 K

	0
	1.15942
	1.3027
	0
	0

	0.1168
	1.11418
	1.1942
	0.502
	-0.009

	0.2294
	1.07371
	1.1084
	0.469
	-0.007

	0.3379
	1.03673
	1.0344
	0.028
	-0.002

	0.4425
	0.99954
	0.9721
	-0.388
	0.007

	0.4878
	0.98303
	0.9471
	-0.583
	0.011

	0.6411
	0.92305
	0.8612
	-0.982
	0.017

	0.7353
	0.88228
	0.8087
	-0.948
	0.017

	0.8265
	0.84081
	0.7571
	-0.812
	0.013

	0.9146
	0.79715
	0.7086
	-0.337
	0.007

	1
	0.75473
	0.6620
	0
	0


Table S-II. Free energy ((G*), enthalpy ((H*) and entropy ((S*) of activation of viscous flow for the binary blends; x1-mole fraction of CH
	x1
	(G*/kJ mol-1
	(H*/kJ mol-1
	(S*/J K-1mol-1
	R2

	
	298.15 K
	308.15 K
	318.15 K
	
	
	

	
	CH (1) + MA (2)

	0
	10.745
	10.914
	11.019
	6.657
	-13.744
	0.9928

	0.0754
	10.905
	11.022
	11.051
	8.711
	-7.406
	0.9920

	0.1551
	11.082
	11.167
	11.170
	9.761
	-4.472
	0.9944

	0.2393
	11.275
	11.326
	11.308
	10.771
	-1.727
	0.9967

	0.3286
	11.485
	11.517
	11.452
	11.961
	1.547
	0.9947

	0.3700
	11.586
	11.612
	11.545
	12.182
	1.951
	0.9955

	0.5241
	12.008
	12.000
	11.872
	14.015
	6.667
	0.9942

	0.6314
	12.340
	12.315
	12.190
	14.553
	7.372
	0.9963

	0.7460
	12.720
	12.701
	12.587
	14.692
	6.562
	0.9968

	0.8686
	13.148
	13.174
	13.112
	13.670
	1.705
	0.9966

	1
	13.620
	13.746
	13.809
	10.793
	-9.515
	0.9974

	
	CH (1) + EA (2)

	0
	11.541
	11.717
	11.915
	5.956
	-18.719
	0.9990

	0.0914
	11.691
	11.820
	11.972
	7.501
	-14.039
	0.9992

	0.1845
	11.811
	11.932
	12.037
	8.429
	-11.351
	0.9997

	0.2795
	11.962
	12.067
	12.134
	9.389
	-8.648
	0.9987

	0.3764
	12.134
	12.206
	12.240
	10.536
	-5.378
	0.9990

	0.4200
	12.204
	12.273
	12.286
	10.967
	-4.179
	0.9979

	0.5759
	12.520
	12.564
	12.537
	12.253
	-0.933
	0.9973

	0.6787
	12.765
	12.787
	12.735
	13.198
	1.414
	0.9975

	0.7836
	13.021
	13.063
	12.995
	13.384
	1.161
	0.9947

	0.8907
	13.308
	13.379
	13.350
	12.676
	-2.174
	0.9950

	1
	13.620
	13.746
	13.809
	10.793
	-9.515
	0.9974

	
	CH (1) + MS (2)

	0
	15.387
	15.693
	16.029
	5.825
	-32.054
	0.9977

	0.1168
	15.182
	15.460
	15.763
	6.526
	-29.021
	0.9990

	0.2294
	14.987
	15.247
	15.519
	7.060
	-26.583
	0.9997

	0.3379
	14.804
	15.041
	15.282
	7.679
	-23.896
	0.9999

	0.4425
	14.631
	14.853
	15.065
	8.162
	-21.702
	0.9999

	0.4878
	14.554
	14.770
	14.973
	8.316
	-20.928
	0.9998

	0.6411
	14.292
	14.478
	14.645
	9.019
	-17.694
	0.9996

	0.7353
	14.126
	14.296
	14.438
	9.469
	-15.634
	0.9993

	0.8265
	13.961
	14.112
	14.225
	10.010
	-13.271
	0.9988

	0.9146
	13.790
	13.933
	14.021
	10.349
	-11.573
	0.9978

	1
	13.620
	13.746
	13.809
	10.793
	-9.515
	0.9974


TABLE S-III. Ultrasonic speeds (u), isentropic compressibilities (κs), intermolecular free lengths (Lf), free volumes (Vf), excess isentropic compressibilities (κsE), excess intermolecular free lengths (LfE) and excess free volumes (VfE) for binary blends at 298.15 K; x1-mole fraction of CH
	x1
	u/m s-1
	κs /TPa-1
	Lf/Å
	Vf×106

/m3 mol-1
	κsE /TPa-1
	LfE/Å
	VfE×106

/m3 mol-1

	CH (1) + MA (2)

	0
	1148.5
	8.180
	0.5883
	0.378
	0
	0
	0

	0.0754
	1146.9
	8.379
	0.5954
	0.363
	0.189
	0.0070
	0.003

	0.1551
	1152.2
	8.484
	0.5991
	0.351
	0.285
	0.0106
	0.009

	0.2393
	1160.6
	8.540
	0.6011
	0.337
	0.332
	0.0124
	0.015

	0.3286
	1171.8
	8.549
	0.6014
	0.321
	0.334
	0.0126
	0.020

	0.3700
	1177.0
	8.545
	0.6012
	0.313
	0.327
	0.0124
	0.021

	0.5241
	1197.8
	8.490
	0.5993
	0.276
	0.265
	0.0102
	0.020

	0.6314
	1212.7
	8.430
	0.5972
	0.246
	0.202
	0.0079
	0.015

	0.7460
	1226.9
	8.371
	0.5951
	0.213
	0.142
	0.0056
	0.008

	0.8686
	1240.2
	8.309
	0.5929
	0.178
	0.080
	0.0032
	0.003

	1
	1253.3
	8.227
	0.5899
	0.145
	0
	0
	0

	CH (1) + EA (2)

	0
	1144.3
	8.537
	0.6010
	0.411
	0
	0
	0

	0.0914
	1154.5
	8.521
	0.6004
	0.385
	0.013
	0.0004
	-0.002

	0.1845
	1165.2
	8.503
	0.5997
	0.367
	0.024
	0.0008
	0.005

	0.2795
	1176.3
	8.481
	0.5990
	0.344
	0.032
	0.0011
	0.007

	0.3764
	1187.5
	8.455
	0.5981
	0.318
	0.036
	0.0012
	0.007

	0.4200
	1192.2
	8.447
	0.5978
	0.308
	0.042
	0.0015
	0.008

	0.5759
	1209.2
	8.401
	0.5961
	0.263
	0.044
	0.0015
	0.005

	0.6787
	1220.1
	8.367
	0.5949
	0.231
	0.041
	0.0014
	0.001

	0.7836
	1231.0
	8.328
	0.5935
	0.202
	0.034
	0.0012
	-0.001

	0.8907
	1241.5
	8.286
	0.5920
	0.172
	0.025
	0.0009
	-0.002

	1
	1253.3
	8.227
	0.5899
	0.145
	0
	0
	0

	CH (1) + MS (2)

	0
	1410.9
	4.260
	0.4245
	0.187
	0
	0
	0

	0.1168
	1356.0
	4.787
	0.4500
	0.179
	0.056
	0.0062
	-0.002

	0.2294
	1325.7
	5.185
	0.4683
	0.174
	-0.004
	0.0059
	-0.003

	0.3379
	1305.2
	5.535
	0.4839
	0.170
	-0.098
	0.0035
	-0.003

	0.4425
	1292.5
	5.852
	0.4976
	0.165
	-0.209
	-0.0001
	-0.003

	0.4878
	1286.7
	6.004
	0.5040
	0.163
	-0.243
	-0.0012
	-0.003

	0.6411
	1268.4
	6.570
	0.5272
	0.156
	-0.297
	-0.0034
	-0.004

	0.7353
	1258.7
	6.970
	0.5430
	0.152
	-0.271
	-0.0031
	-0.004

	0.8265
	1252.8
	7.385
	0.5590
	0.149
	-0.209
	-0.0023
	-0.004

	0.9146
	1249.3
	7.818
	0.5751
	0.146
	-0.105
	-0.0007
	-0.003

	1
	1253.3
	8.227
	0.5899
	0.145
	0
	0
	0


TABLE S-IV. Refractive indices (nD), molar refractions (Rm) and excess molar refractions (RmE) for the binary blends at 298.15 K; x1-mole fraction of CH
	x1
	nD
	Rm×106

/m3 mol-1
	RmE×106

/m3 mol-1

	CH (1) + MA (2)

	0
	1.3604
	17.658
	0

	0.0754
	1.3659
	18.472
	0.055

	0.1551
	1.3717
	19.352
	0.132

	0.2393
	1.3776
	20.270
	0.201

	0.3286
	1.3836
	21.224
	0.256

	0.3700
	1.3862
	21.649
	0.264

	0.5241
	1.3958
	23.223
	0.286

	0.6314
	1.4022
	24.303
	0.285

	0.7460
	1.4089
	25.425
	0.253

	0.8686
	1.4158
	26.567
	0.160

	1
	1.4234
	27.730
	0

	CH (1) + EA (2)

	0
	1.3712
	22.343
	0

	0.0914
	1.3753
	22.831
	-0.004

	0.1845
	1.3799
	23.362
	0.025

	0.2795
	1.3849
	23.925
	0.076

	0.3764
	1.3898
	24.475
	0.104

	0.4200
	1.3920
	24.721
	0.115

	0.5759
	1.4000
	25.566
	0.120

	0.6787
	1.4054
	26.110
	0.110

	0.7836
	1.4109
	26.642
	0.077

	0.8907
	1.4172
	27.190
	0.048

	1
	1.4234
	27.730
	0

	CH (1) + MS (2)

	0
	1.5352
	40.179
	0

	0.1168
	1.5247
	38.882
	0.157

	0.2294
	1.5136
	37.439
	0.116

	0.3379
	1.5028
	35.999
	0.026

	0.4425
	1.4920
	34.627
	-0.043

	0.4878
	1.4872
	34.032
	-0.074

	0.6411
	1.4700
	32.024
	-0.174

	0.7353
	1.4585
	30.820
	-0.205

	0.8265
	1.4470
	29.728
	-0.162

	0.9146
	1.4354
	28.680
	-0.113

	1
	1.4234
	27.730
	0
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Fig. S-1. A comparison between the excess molar volumes (VmE) against mole fraction of CH (x1) for the binary blends of CH (1) + some esters (2) at T = 298.15 K. The graphical points represent experimental VmE values: □, MA; ○, EA; ∆, MS. Dashed lines- PR-EOS; dotted lines-PFP; short-dotted lines-Redlich-Kister polynomial.
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Fig. S-2. A comparison between the viscosities (η) obtained from various models against mole fraction of CH (x1) for the binary blends of CH (1) + : A, MA (2); B, EA (2); MS (2) at T = 298.15 K. The graphical points represent experimental η values: □, MA; ○, EA; ∆, MS. Dashed lines- BF; dotted lines-PREOS.
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Fig. S-3. Standard deviations for theoretical prediction of ultrasonic speeds by different empirical relations at T = 298.15 K for the binary blends studied. Models: FL, Flory theory; IMR, Ideal mixing relation; IDR, Impedance dependence relation; CFT, Collision factor theory; NOM, Nomoto’s relation; JUN, Junjie’s relation.
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Fig. S-4. Standard deviations for theoretical prediction of refractive indices by various models at T = 298.15 K for the binary blends studied. Models: LL, Lorentz-Lorenz; DG, Gladstone-Dale; AB, Arago-Biot; NEW, Newton; EYK, Eykman; EJ, Eyring-John; HEL, Heller; WEI, Weiner.













