SUPPLEMENTARY MATERIAL TO
Densities and viscosities for binary mixtures of n-heptane with alcohols at 

different temperatures
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Fig. S-1. Density of (x) n-heptane + ethanol system at 298.15 K:
(■) Experimental, (●) Papaioannou et al.9, (▲) Pereiro et al.7, (▼) Orge et al.8
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Fig. S-2. Viscosity of (x) n-heptane + ethanol system at 298.15 K:

(■) Experimental, (●) Orge et al.8
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Fig. S-3. Density of (x) n-heptane + n-propanol system at 298.15 K:

(■) Experimental, (●) Orge et al.8 (▲) Jimenez et al.4
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Fig. S-4. Viscosity of (x) n-heptane + n-propanol system at 298.15 K:

(■) Experimental, (●) Orge et al.8 (▲) Jimenez et al.4
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Fig. S-5. Density of (x) n-heptane + iso-propanol system at 298.15 K:

(■) Experimental, (●) Tanaka et al.6, (▲) Rajendran12 
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Fig. S-6. Viscosity of (x) n-heptane + iso-propanol system at 298.15 K:

(■) Experimental, (●) Rajendran12 

TABLE S-I. Excess molar volumes (VE) of the (n-heptane + alcohols) mixtures at different temperatures and atmospheric pressure
	x
	106.VE / m3 mol-1

	
	T / K

	
	288.15
	293.15
	298.15
	303.15
	308.15

	(x) n-heptane  + (1-x) ethanol

	0.0000
	0.000
	0.000
	0.000
	0.000
	0.000

	0.1005
	0.115
	0.148
	0.150
	0.174
	0.192

	0.2020
	0.265
	0.291
	0.306
	0.313
	0.320

	0.3022
	0.358
	0.388
	0.400
	0.422
	0.443

	0.4016
	0.415
	0.431
	0.440
	0.481
	0.505

	0.5079
	0.424
	0.432
	0.443
	0.493
	0.509

	0.5967
	0.432
	0.436
	0.443
	0.496
	0.513

	0.7041
	0.377
	0.395
	0.408
	0.426
	0.451

	0.8008
	0.329
	0.336
	0.360
	0.363
	0.373

	0.8935
	0.241
	0.251
	0.284
	0.285
	0.313

	1.0000
	0.000
	0.000
	0.000
	0.000
	0.000

	(x) n-heptane  + (1-x) n-propanol

	0.0000
	0.000
	0.000
	0.000
	0.000
	0.000

	0.1020
	0.080
	0.102
	0.137
	0.156
	0.177

	0.2018
	0.118
	0.136
	0.160
	0.193
	0.219

	0.2990
	0.180
	0.194
	0.218
	0.236
	0.261

	0.4005
	0.191
	0.231
	0.246
	0.272
	0.294

	0.5017
	0.221
	0.249
	0.265
	0.306
	0.315

	0.6033
	0.272
	0.297
	0.314
	0.337
	0.353

	0.7025
	0.242
	0.262
	0.278
	0.305
	0.334

	0.8010
	0.198
	0.237
	0.249
	0.260
	0.293

	0.8918
	0.163
	0.174
	0.185
	0.213
	0.223

	1.0000
	0.000
	0.000
	0.000
	0.000
	0.000

	(x) n-heptane + (1-x) iso-propanol

	0.0000
	0.000
	0.000
	0.000
	0.000
	0.000

	0.1003
	0.111
	0.143
	0.146
	0.170
	0.190

	0.2009
	0.185
	0.193
	0.201
	0.215
	0.257

	0.3009
	0.276
	0.291
	0.309
	0.316
	0.339

	0.3980
	0.281
	0.300
	0.346
	0.370
	0.383

	0.5002
	0.287
	0.359
	0.377
	0.410
	0.432

	0.5961
	0.291
	0.367
	0.382
	0.414
	0.436

	0.6981
	0.277
	0.349
	0.362
	0.397
	0.417

	0.8014
	0.208
	0.264
	0.324
	0.357
	0.387

	0.9084
	0.171
	0.186
	0.227
	0.261
	0.270

	1.0000
	0.000
	0.000
	0.000
	0.000
	0.000


    *Uncertainties, u, are: u(x)= ±0.0001; u(T)= ± 0.05 K; u(VE)= ±5.5x10-8 m3.mol-1
TABLE S-II. Excess viscosities (ηE) of the (n-heptane + alcohols) mixtures at different temperatures and atmospheric pressure
	x
	ηE  / mPa.s

	
	T / K

	
	288.15
	293.15
	298.15
	303.15
	308.15

	(x) n-heptane  + (1-x) ethanol

	0.0000
	0.000
	0.000
	0.000
	0.000
	0.000

	0.1005
	-0.192
	-0.155
	-0.130
	-0.124
	-0.112

	0.2020
	-0.279
	-0.233
	-0.199
	-0.184
	-0.165

	0.3022
	-0.304
	-0.264
	-0.225
	-0.199
	-0.182

	0.4016
	-0.308
	-0.270
	-0.236
	-0.210
	-0.188

	0.5079
	-0.297
	-0.247
	-0.224
	-0.200
	-0.184

	0.5967
	-0.264
	-0.227
	-0.200
	-0.180
	-0.159

	0.7041
	-0.215
	-0.191
	-0.163
	-0.148
	-0.129

	0.8008
	-0.164
	-0.136
	-0.121
	-0.107
	-0.101

	0.8935
	-0.092
	-0.082
	-0.067
	-0.062
	-0.055

	1.0000
	0.000
	0.000
	0.000
	0.000
	0.000

	(x) n-heptane  + (1-x) n-propanol

	0.0000
	0.000
	0.000
	0.000
	0.000
	0.000

	0.1020
	-0.464
	-0.405
	-0.349
	-0.304
	-0.242

	0.2018
	-0.658
	-0.574
	-0.500
	-0.438
	-0.347

	0.2990
	-0.742
	-0.637
	-0.562
	-0.483
	-0.419

	0.4005
	-0.757
	-0.663
	-0.581
	-0.506
	-0.431

	0.5017
	-0.702
	-0.622
	-0.543
	-0.473
	-0.409

	0.6033
	-0.623
	-0.548
	-0.475
	-0.422
	-0.354

	0.7025
	-0.505
	-0.446
	-0.379
	-0.336
	-0.283

	0.8010
	-0.351
	-0.301
	-0.269
	-0.228
	-0.197

	0.8918
	-0.190
	-0.168
	-0.148
	-0.133
	-0.109

	1.0000
	0.000
	0.000
	0.000
	0.000
	0.000

	(x) n-heptane + (1-x) iso-propanol

	0.0000
	0.000
	0.000
	0.000
	0.000
	0.000

	0.1003
	-0.705
	-0.611
	-0.475
	-0.419
	-0.349

	0.2009
	-0.965
	-0.830
	-0.676
	-0.580
	-0.479

	0.3009
	-1.050
	-0.884
	-0.738
	-0.627
	-0.526

	0.3980
	-1.014
	-0.872
	-0.708
	-0.608
	-0.505

	0.5002
	-0.922
	-0.790
	-0.637
	-0.550
	-0.468

	0.5961
	-0.793
	-0.674
	-0.562
	-0.480
	-0.400

	0.6981
	-0.619
	-0.526
	-0.433
	-0.369
	-0.313

	0.8014
	-0.419
	-0.354
	-0.296
	-0.244
	-0.216

	0.9084
	-0.199
	-0.166
	-0.143
	-0.117
	-0.105

	1.0000
	0.000
	0.000
	0.000
	0.000
	0.000


    *Uncertainties, u, are: u(x)= ±0.0001; u(T)= ± 0.05 K; u(ηE)= ±4x10-3 mPa.s
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Fig. S-7. Excess molar volumes of (x) n-heptane + ethanol system at 298.15 K:

(■) Experimental, (●) Pereiro et al.7 (▲) Orge et al.8 
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Fig. S-8. Excess viscosity of (x) n-heptane + ethanol system at 298.15 K:

(■) Experimental, (●) Orge et al.8
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Fig. S-9. Excess molar volumes of (x) n-heptane + n-propanol system at 298.15 K:

(■) Experimental, (●) Orge et al.8, (▲) Jimenez et al.4, (▼) Rajendran.12
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Fig. S-10. Excess viscosity of (x) n-heptane + n-propanol system at 298.15 K:

(■) Experimental, (●) Orge et al.8, (▲) Jimenez et al.4
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Fig. S-11. Excess molar volumes of (x) n-heptane + iso-propanol system at 298.15 K:

(■) Experimental, (●) Rajendran.12
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Fig. S-12. Excess viscosity of (x) n-heptane + iso-propanol system at 298.15 K:

(■) Experimental, (●) Rajendran.12
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Fig. S-13. Molar Gibbs energy of activation versus mole fraction of (x) n-heptane + ethanol at: (■) 288.15 K, (●) 293.15 K, (▲) 298.15 K, (▼) 303.15 K, (◄) 308.15 K
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Fig. S-14. Molar Gibbs energy of activation versus mole fraction of (x) n-heptane + n-propanol at: (■) 288.15 K, (●) 293.15 K, (▲) 298.15 K, (▼) 303.15 K, (◄) 308.15 K
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Fig. S-15. Molar Gibbs energy of activation versus mole fraction of (x) n-heptane + iso-propanol at: (■) 288.15 K, (●) 293.15 K, (▲) 298.15 K, (▼) 303.15 K, (◄) 308.15 K
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Fig. S-16. Excess free energy of activation versus mole fraction of (x) n-heptane + ethanol 
at: (■) 288.15 K, (●) 293.15 K, (▲) 298.15 K, (▼) 303.15 K, (◄) 308.15 K
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Fig. S-17. Excess free energy of activation versus mole fraction of (x) n-heptane + n-propanol at: (■) 288.15 K, (●) 293.15 K, (▲) 298.15 K, (▼) 303.15 K, (◄) 308.15 K
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Fig. S-18. Excess free energy of activation versus mole fraction of (x) n-heptane + iso-propanol at: (■) 288.15 K, (●) 293.15 K, (▲) 298.15 K, (▼) 303.15 K, (◄) 308.15 K
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