Response to Reviewer B:
1.
Page 2, Experimental section,  First paragraph , Line 67
The estimated uncertainty for density was ± 0.15 kg m-3.

2.

Page 2, Experimental section,  First paragraph , Line 69

The uncertainty in the excess molar volume was estimated to be ± 5.5x10-8 m3.mol-1.
 3. 
Results and discussion section
Page 4, Paragraph 2, Line 95
Viscosity values reported in the literature differ than our results with a maximum 0.8% for n-heptane, with maximum 2% for ethanol, with maximum 1.5% for n-propanol and with 0.6% for iso-propanol.
4. 

Results and discussion section
Page 4, Paragraph 3, Line 98
Figures S-1. – S-6. of the Supplementary material to this work include comparisons of our experimental density and viscosity of n-heptane + ethanol, n-heptane + n-propanol and n-heptane + iso-propanol at 298.15 K with data available in the literature.
Figures S-1. – S-6. of the Supplementary material
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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 

5.

Page 6, Paragraph 2, Line 122

The values of excess molar volumes and excess viscosities for investigated binary mixtures in this work at 298.15 K show good agreement with literature data.4, 8 

For the solution n-heptane + ethanol with x ( 0.4, the deviation between calculated excess molar volume value and literature value8 is 1.8%, while for excess viscosity the corresponding deviation is 0.4%. For the solution n-heptane + n-propanol with x ( 0.5, excess molar volume value reported in the literature4 differs from our experimental data with 2.2% and excess viscosity value differs with 0.7%. 

The deviation between our excess molar volume value and literature12 value for the solution n-heptane + iso-propanol with x ( 0.5 is 10% and for excess viscosity is 5.0%. These differences may be due to different purity of the components used and the differences in concentrations of solutions.

Figures S-7. – S-12. of the Supplementary material to this work includes comparisons of our experimental excess molar volume and excess viscosity of n-heptane + ethanol, n-heptane + n-propanol and n-heptane + iso-propanol at 298.15 K with data available in the literature.

Figures S-7. – S-12. of the Supplementary material


[image: image7.wmf]0.0

0.2

0.4

0.6

0.8

1.0

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.0

0.1

0.2

0.3

0.4

0.5

0.6

 

10

6

V

E

/

m

3

mol

-1

x


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 

[image: image8.wmf]0.0

0.2

0.4

0.6

0.8

1.0

-0.25

-0.20

-0.15

-0.10

-0.05

0.00

-0.25

-0.20

-0.15

-0.10

-0.05

0.00

 

h

E

 / 

mPa

.

s

x


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
6.

Page 8, Paragraph 2, Line 155
The curves for n-heptane + n-propanol and n-heptane + iso-propanol systems are asymmetric, with its maximum displace toward a high mole fraction of n-heptane; this behavior agrees with the literature.42-44
7. Page 11, Line 225,  equation 15
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where n is the number of experimental data and Q represents VE.     

8.

Page 14, First Paragraph, Line 266
Table VIII shows the parameters calculated, the standard deviations (σ) and the percentage absolute average deviation (ADD) values between experimental values and those obtained using the semi-empirical relations. The standard deviation was calculated using the Eq. 6, were where 
[image: image14.wmf]exp

X

  is the experimental viscosity, 
[image: image15.wmf]calc

X

 is the calculated viscosity with Eqs. 16-20 and k is the number of adjustable parameters. The ADD values were determined for all equations with the Eq. 15, were Q represents the values of viscosity. 

9.

Pages 15-16, Table VIII

TABLE VIII. Parameters for the semi-empirical relations of Grunberg-Nissan, Heric-Brewer, Joyban-Acree and McAllister, σ and ADD at different temperatures

	Equation
	Parameters and σ
	T / K

	
	
	288.15
	293.15
	298.15
	303.15
	308.15

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

	Grunberg-Nissan
	d

σ/ADD%
	-1.05252

0.014/7.6
	-0.99463

0.011/7.0
	-0.9423

0.008/2.3
	-0.95219

0.011/2.4
	-0.93666

0.014/2.1

	Heric-Brewer
	[image: image16.png]
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σ/ADD%
	-0.73862

-0.02886

0.014/7.1
	-0.68155

-0.02088

0.011/6.9
	-0.62953

-0.03112

0.005/1.5
	-0.64026

0.00233

0.008/1.8
	-0.62536

0.01903

0.011/1.9

	McAllister three body model
	
[image: image18.wmf]12

h



[image: image19.wmf]21
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σ/ADD%
	0.46989

0.6893

0.014/6.7
	0.44581

0.63852

0.011/6.6
	0.41949

0.59849

0.005/1.5
	0.39799

0.54503

0.008/1.7
	0.37744

0.50516

0.011/1.8

	McAllister four body model
	
[image: image20.wmf]1112
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σ/ADD%
	0.42229

0.66138

0.74053

0.006/0.9
	0.40837

0.59839

0.69382

0.005/0.7
	0.39952

0.52336

0.67174

0.004/0.6
	0.37353

0.50186

0.60047

0.005/0.7
	0.35066

0.47945

0.54911

0.007/0.9

	Jouyban-Acree
	A0
A1
A2
A3
σ/ADD%
	-280.5709

-6.63531

-125.80538

62.8769

0.005/0.8
	-272.64576

15.19357

-100.461

4.39366

0.006/1.0
	-269.73936

2.65942

-46.58031

32.89759

0.003/0.2
	-273.94864

-5.06481

-72.3092

87.8755

0.004/0.5
	-271.72153

17.68567

-88.53998

36.24159

0.008/1.1


TABLE VIII. continued

	Equation
	Parameters and σ
	T / K

	
	
	288.15
	293.15
	298.15
	303.15
	308.15


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

	Grunberg-Nissan
	d

σ/ADD%
	-1.33679

0.013/4.2
	-1.2972

0.013/4.4
	-1.2595

0.007/3.3
	-1.26948

0.011/4.1
	-1.20592

0.008/3.8

	Heric-Brewer
	[image: image23.png]
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σ/ADD%
	-1.20598

-0.08898

0.012/3.3
	-1.16647

-0.06224

0.013/4.4
	-1.12892

-0.01501

0.007/3.3
	-1.1389

-0.01511

0.011/4.0
	-1.07537

-0.00534

0.008/3.8

	McAllister three body model
	
[image: image25.wmf]12
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σ/ADD%
	0.49779

0.93537

0.012/3.3
	0.4726

0.8565

0.013/4.4
	0.44832

0.77409

0.007/3.3
	0.41763

0.70264

0.011/4.0
	0.39635

0.64614

0.008/3.8

	McAllister four body model
	
[image: image27.wmf]1112
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σ/ADD%
	0.46839
0.7177
1.15582
0.012/2.6
	0.45617
0.63813
1.08093
0.013/4.4
	0.42547
0.606
0.95981
0.006/3.0
	0.40388
0.54586
0.87642
0.011/4.0
	0.40052
0.47138
0.83345
0.006/3.2

	Jouyban-Acree
	A0
A1
A2
A3
σ/ADD%
	-379.11066
-88.7144
-41.73164
210.91809
0.006/2.0
	-379.399
-93.79076
-5.99564
248.4637
0.006/2.0
	-371.80202
-37.18418
-25.78288
119.47068
0.004/1.7
	-383.44331
-54.849
-9.84334
172.7069
0.008/2.2
	-379.39411
-19.19074
53.53771
73.10081
0.005/1.9

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

	Grunberg-Nissan
	d

σ/ADD%
	-1.97244
0.031/12.0
	-1.9136
0.038/15.0
	-1.79896
0.035/13.0
	-1.76861
0.042/16.5
	-1.68819
0.035/13.1

	Heric-Brewer
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σ/ADD%
	-1.83979
0.41595
0.009/2.6
	-1.78048
0.51663
0.010/3.5
	-1.66612
0.45655
0.012/4.1
	-1.6352
0.57744
0.010/3.1
	-1.55532
0.46338
0.011/3.8

	McAllister three body model
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σ/ADD%
	0.49333
0.68538
0.009/2.6
	0.47907
0.60539
0.010/3.5
	0.44349
0.5654
0.012/4.1
	0.43343
0.49375
0.010/3.1
	0.39538
0.47218
0.011/3.8

	McAllister four body model
	
[image: image34.wmf]1112

h
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σ/ADD%
	0.45835
0.62695
0.92639
0.007/2.2
	0.45023
0.56269
0.82996
0.010/3.4
	0.40464
0.55432
0.7338
0.008/1.5
	0.40854
0.47969
0.66445
0.010/3.0
	0.36054
0.48334
0.59487
0.007/2.0

	Jouyban-Acree
	A0
A1
A2
A3
σ/ADD%
	-559.21197
88.41773
-60.96694
113.78884
0.004/0.8
	-554.91678
102.37527
-37.97912
167.91459
0.005/0.9
	-523.96268
128.81444
-83.47631
41.00496
0.009/1.6
	-530.666
133.33436
-33.11152
146.37661
0.007/1.3
	-506.19214
126.73246
-94.84874
68.01922
0.006/1.4


10.

Page 18, Line 330
The excess molar Gibbs energies of activation of viscous flow, (G
[image: image37.wmf]E

¹

, were obtained from following Eq. (24):
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(24)

where V is the molar volume of the mixture and V1 and V2 are the respective molar volumes of the pure components. The 
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parameter may be considerable a valid measure to detect the presence of interaction between molecules.75, 76 Negative values were observed for excess molar Gibbs energies of activation of viscous flow of the all the binary mixtures and at all temperatures studied. These values lead us to conclude that dispersion forces are the predominant in these systems. The experimental values of 
[image: image39.wmf]E
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 against mole fraction are presented in Figs. S-16 - S-18 of the Supplementary material. 

Figs. S-16 - S-18 of the Supplementary material
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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

11.
Conclusions Section,  Page 19,  Line 345
The energies of activation of viscous flow and excess molar Gibbs energies of activation of viscous for these binary mixtures were also calculated. The values of 
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 and 
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 are positive for all the binary mixtures at all of the temperatures and in the whole concentration range. The values of 
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 are negative for all binary mixtures except for the mixtures concentrated in alcohols. Negative deviations were observed for 
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 of the all systems and at all of the temperatures. 

12. 
References section,  Page 22
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