Response to Reviewer B:
In this work the densities and viscosities of three binary systems of n-heptane + ethanol or + n-propanol or + iso-propanol were measured at temperatures between 288.15 and 308.15 K, over the entire composition range and at atmospheric pressure. From these experimental data, excess molar volumes and excess viscosities were calculated and correlated by the Redlich-Kister Equation.

The experimental data of excess volumes of the binary mixtures were used to test to applicability of Flory4-7 and Prigogine-Flory-Patterson8,9 theories, wich has not previously been employed for the study of excess molar volume of binary mixtures of ethanol, n-propanol and iso-propanol with n-heptane. The thermodynamic functions of activation of viscous flow have been estimated from the experimental data. The purpose of this paper is also to test different semiempirical equations to correlate viscosity of binary mixtures.

The uncertainty in the excess molar volume is estimated to be ± 2x10-9 m3.mol-1.
The uncertainty in the excess viscosity is estimated to be ± 2x10-4 mPa.s.
In the literature, Jimenez et al.14 presented the values of viscosities and densities for 

n-propanol + n-heptane at 293.15, 298.15, 303.15 and 308.15 K. Keller et al.15 investigated the excess molar volumes of n-propanol + n-heptane at 298.15 K and Tanaka et al.16 reported excess molar volumes of propan-2-ol + n-heptane at the temperature 298.15 K. Pereiro et al.17 studied densities for ethanol + n-heptane at 293.15, 298.15, 303.15 K and Orge et al.18 reported densities and viscosities for ethanol + n-heptane and n-propanol + n-heptane at 298.15 K. Papaioannou et al.19 presented densities for n-heptane + ethanol at 298.15 K and Zeberg-Mikkelsen et al.20 investigated dynamic viscosities for ethanol + n-heptane at 293.15, 313.15, 333.15 and 353.15K.

Figures S-1. – S-4. of the Supplementary material to this work includes comparisons of our experimental density and viscosity of n-heptane + ethanol and n-heptane + n-propanol at 298.15 K with data available in the literature.
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Fig. S-1. Density of (x) n-heptane + ethanol system at 298.15 K:

(■) Experimental, (●) Papaioannou et al., (▲) Pereiro et al., (▼) Orge et al.

[image: image2.wmf]0.0

0.2

0.4

0.6

0.8

1.0

0.4

0.5

0.6

0.7

0.8

0.9

1.0

1.1

0.4

0.5

0.6

0.7

0.8

0.9

1.0

1.1

Viscosity

 / mPa

.

s

x


Fig. S-2. Viscosity of (x) n-heptane + ethanol system at 298.15 K:

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

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

(■) Experimental, (●) Orge et al. (▲) Jimenez et al.

TABLE I. Comparison of experimental densities (ρ) and viscosities (η) of pure liquids with literature values at different temperature and atmospheric pressure
The results of 
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 are reported in Tables S-I and S-II of the Supplementary material.

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
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000

	0.1005
	0.1153
	0.1476
	0.1501
	0.1741
	0.1925

	0.2020
	0.2652
	0.2912
	0.3065
	0.3133
	0.3204

	0.3022
	0.3582
	0.3885
	0.3996
	0.4225
	0.4426

	0.4016
	0.4155
	0.4311
	0.4404
	0.4809
	0.5051

	0.5079
	0.4243
	0.4325
	0.4427
	0.4933
	0.5095

	0.5967
	0.4325
	0.4365
	0.4434
	0.4963
	0.5135

	0.7041
	0.3768
	0.3954
	0.4079
	0.4262
	0.4507

	0.8008
	0.3286
	0.3356
	0.3602
	0.3631
	0.3732

	0.8935
	0.2408
	0.2515
	0.2842
	0.2848
	0.3130

	1.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000

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

	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000

	0.1020
	0.0804
	0.1016
	0.1366
	0.1559
	0.1772

	0.2018
	0.1180
	0.1361
	0.1602
	0.1929
	0.2196

	0.2990
	0.1799
	0.1945
	0.2177
	0.2358
	0.2614

	0.4005
	0.1913
	0.2309
	0.2459
	0.2717
	0.2943

	0.5017
	0.2208
	0.2493
	0.2646
	0.3063
	0.3148

	0.6033
	0.2723
	0.2973
	0.3144
	0.3369
	0.3529

	0.7025
	0.2424
	0.2623
	0.2782
	0.3055
	0.3341

	0.8010
	0.1982
	0.2373
	0.2491
	0.2603
	0.2927

	0.8918
	0.1627
	0.1737
	0.1851
	0.2135
	0.2233

	1.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000

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

	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000

	0.1003
	0.1111
	0.1432
	0.1464
	0.1698
	0.1899

	0.2009
	0.1853
	0.1926
	0.2014
	0.2150
	0.2575

	0.3009
	0.2762
	0.2910
	0.3086
	0.3162
	0.3391

	0.3980
	0.2809
	0.3005
	0.3463
	0.3701
	0.3826

	0.5002
	0.2867
	0.3594
	0.3770
	0.4102
	0.4316

	0.5961
	0.2910
	0.3670
	0.3821
	0.4145
	0.4356

	0.6981
	0.2773
	0.3496
	0.3621
	0.3966
	0.4170

	0.8014
	0.2077
	0.2637
	0.3242
	0.3572
	0.3875

	0.9084
	0.1715
	0.1859
	0.2269
	0.2614
	0.2701

	1.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000


    *Uncertainties, u, are: u(x)= ±0.0001; u(T)= ± 0.05 K; u(VE)= ±2x10-9 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
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000

	0.1005
	-0.1922
	-0.1549
	-0.1301
	-0.1239
	-0.1120

	0.2020
	-0.2796
	-0.2332
	-0.1987
	-0.1837
	-0.1650

	0.3022
	-0.3040
	-0.2637
	-0.2253
	-0.1993
	-0.1822

	0.4016
	-0.3077
	-0.2705
	-0.2359
	-0.2104
	-0.1880

	0.5079
	-0.2975
	-0.2468
	-0.2241
	-0.2000
	-0.1836

	0.5967
	-0.2637
	-0.2267
	-0.2004
	-0.1801
	-0.1586

	0.7041
	-0.2154
	-0.1909
	-0.1628
	-0.1478
	-0.1294

	0.8008
	-0.1636
	-0.1364
	-0.1210
	-0.1072
	-0.1015

	0.8935
	-0.0924
	-0.0820
	-0.0674
	-0.0616
	-0.0549

	1.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000

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

	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000

	0.1020
	-0.4643
	-0.4048
	-0.3487
	-0.3040
	-0.2421

	0.2018
	-0.6579
	-0.5744
	-0.5003
	-0.4377
	-0.3468

	0.2990
	-0.7422
	-0.6368
	-0.5617
	-0.4826
	-0.4189

	0.4005
	-0.7571
	-0.6626
	-0.5810
	-0.5062
	-0.4307

	0.5017
	-0.7021
	-0.6225
	-0.5429
	-0.4734
	-0.4087

	0.6033
	-0.6228
	-0.5481
	-0.4751
	-0.4219
	-0.3545

	0.7025
	-0.5048
	-0.4457
	-0.3793
	-0.3356
	-0.2831

	0.8010
	-0.3507
	-0.3007
	-0.2689
	-0.2279
	-0.1973

	0.8918
	-0.1899
	-0.1681
	-0.1485
	-0.1331
	-0.1092

	1.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000

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

	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000

	0.1003
	-0.7046
	-0.6107
	-0.4751
	-0.4186
	-0.3486

	0.2009
	-0.9651
	-0.8297
	-0.6765
	-0.5798
	-0.4789

	0.3009
	-1.0497
	-0.8844
	-0.7382
	-0.6266
	-0.5259

	0.3980
	-1.0144
	-0.8720
	-0.7083
	-0.6083
	-0.5050

	0.5002
	-0.9218
	-0.7904
	-0.6370
	-0.5503
	-0.4676

	0.5961
	-0.7926
	-0.6742
	-0.5618
	-0.4804
	-0.3997

	0.6981
	-0.6187
	-0.5264
	-0.4326
	-0.3690
	-0.3128

	0.8014
	-0.4189
	-0.3536
	-0.2965
	-0.2443
	-0.2165

	0.9084
	-0.1993
	-0.1657
	-0.1430
	-0.1171
	-0.1046

	1.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000


    *Uncertainties, u, are: u(x)= ±0.0001; u(T)= ± 0.05 K; u(ηE)= ±2x10-4 mPa.s
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TABLE VII. Experimental and calculated excess volumes at 0.5 mole fraction and calculated values of the three contributions to VE
	T / K
	106.VEexp. /

m3 mol-1
	106.VEFlory/
m3 mol-1
	106.VEPFP /

m3 mol-1
	106.VEint. /

m3 mol-1
	106.VEFV /

m3 mol-1
	106.VEp* /

m3 mol-1
	ADD%

Flory
	ADD%

PFP

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

	293.15

298.15

303.15

308.15
	0.4410

0.4478

0.4935

0.5113
	0.4374

0.4441

0.4890

0.5065
	0.4453

0.4521

0.4988

0.5172
	0.4805

0.4832

0.5429

0.5712
	0.0023

0.0023

0.0024

0.0025
	-0.0329

-0.0288

-0.0417

-0.0515
	0.8

0.8

0.9

0.9
	0.5

0.9

1.0

1.1

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

	293.15

298.15

303.15

308.15
	0.2579

0.2717

0.2994

0.3162
	0.2567

0.2704

0.2979

0.3145
	0.2624

0.2756

0.3050

0.3228
	0.4304

0.3847

0.5044

0.5650
	0.0832

0.0838

0.0876

0.0903
	-0.0848

-0.0253

-0.1118

-0.1519
	0.5

0.5

0.5

0.5
	1.7

1.4

1.9

2.1

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

	293.15

298.15

303.15

308.15
	0.3495

0.3701

0.3953

0.4132
	0.3474

0.3677

0.3926

0.4104
	0.3531

0.3737

0.4000

0.4189
	0.4419

0.4443

0.5161

0.5653
	0.0319

0.0324

0.0337

0.0347
	-0.0569

-0.0382

-0.0824

-0.1117
	0.6

0.6

0.7

0.7
	1.0

1.0

1.8

1.4


The results in Table VII reveal that ADD in the predictions of excess molar volume for 

n-heptane + ethanol mixtures are less than 0.9% using the Flory theory and less than 1.1% using Prigogine-Flory-Patterson theory. For n-heptane + n-propanol system the ADD value is 0.5% using the Flory theory and  less than 2.0 % using Prigogine-Flory-Patterson theory, while for n-heptane + iso-propanol system the ADD values are less than 0.7% for Flory theory and less than 1.4 % using Prigogine-Flory-Patterson theory.

11. 
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Positive deviations were observed for excess molar volumes and negative deviations for the excess dynamic viscosity at all of the temperatures and in the whole concentration range.
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