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Table.1: Specifications of the used chemicals.
Table.2: Comparison between the experimental density ρ of pure compounds and literature data at temperatures T/K from 293.15 K to 323.15 K.
Table.3: Experimental density ρ value of two binary mixtures at temperatures T/K from 293.15 K to 323.15 K. 
Table.4: Experimental density ρ value of two binary mixtures in infinitely diluted at temperatures T/K from 293.15 K to 323.15 K. 
Table.5: Experimental excess molar volume,  (cm3.mol-1) for the binary mixtures at temperatures T/K from 293.15 K to 323.15 K. 
Table.6: Experimental excess molar volume,  (cm3.mol-1) for the binary mixtures in infinitely diluted at temperatures T/K from 293.15 K to 323.15 K. 
Table.7: Experimental values of excess molar enthalpy, HE, for binary mixtures at 303.15 K
Table.8: Coefficients of the Redlich-Kister equation and standard deviations for excess molar volumes,(cm3.mol-1) and excess molar enthalpy, HE, for binary mixtures.
Table.9: Values of association parameters /cm3mol-1, association constants KH,  of the TB equation and standard deviation  for binary mixtures at temperatures from 293.15 K to 323.15 K.
Table.10: Thermal expansion coefficients (α1,α2), thermal compressibility coefficients (κ1.κ2),interaction parameter χ12 of the PFP equation and standard deviation  for binary mixtures at temperatures from 293.15 K to 323.15 K.
Table.11: Adjustable parameters of the NRTL (∆g12, ∆g21) and Wilson (∆λ12, ∆λ21) models for binary mixtures at T = 303.15K with their standard deviations.






Table 1
	Chemicals name
	Chemical formula
	Molecular weight /g mol-1
	CAS N°
	Provenance
	Mass fraction purity

	n-tridecane 
	C13 H28
	184.36
	629-50-5
	Sigma Aldrich
	≥0.99

	n-tetradecane
	C14 H30
	198.39
	629-59-4
	Sigma Aldrich
	≥0.99

	Decalin
	C10 H18
	138.25
	91-17-8
	Sigma Aldrich
	≥0.99
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Table 2
	Chemicalsname
	
	T /K
	
	ρ/g.cm-3

	
	
	
	
	Exp.
	Lit.
	Ref.
	AAPD%

	n-tridecane
	
	293.15
	
	0.7568
	0.756488
	[44]
	0.052

	
	
	
	
	
	0.7564
	[45]
	0.052

	
	
	303.15
	
	0.7495
	0.749324
	[44]
	0.026

	
	
	
	
	
	0.7494
	[45]
	0.013

	
	
	313.15
	
	0.7423
	0.7421
	[44]
	0.027

	
	
	
	
	
	0.7420
	[45]
	0.040

	
	
	323.15
	
	0.7358
	0.7348
	[45]
	0.136

	n-tetradecane
	
	293.15
	
	0.7631
	0.76315
	[46]
	0.006

	
	
	
	
	
	0.76291
	[47]
	0.025

	
	
	
	
	
	0.76275
	[44]
	0.046

	
	
	303.15
	
	0.7560
	0.75594
	[46]
	0.007

	
	
	
	
	
	0.75566
	[44]
	0.04

	
	
	
	
	
	0.75565
	[45]
	0.05

	
	
	313.15
	
	0.7490
	0.74858
	[48]
	0.056

	
	
	
	
	
	0.74883
	[47]
	0.022

	
	
	323.15
	
	0.7420
	0.74150
	[48]
	0.067

	
	
	
	
	
	0.74183
	[47]
	0.022

	decalin
	
	293.15
	
	0.8962
	0.89685
	[49]
	0.072

	
	
	303.15
	
	0.8889
	0.88926
	[49]
	0.04

	
	
	313.15
	
	0.8811
	0.88165
	[49]
	0.062

	
	
	323.15
	
	0.8736
	0.87405
	[49]
	0.051
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Table 3

	T/K
x1     
	293.15
	303.15
	313.15
	323.15
	     x1
	293.15
	303.15
	313.15
	323.15

	n-C13H28 (1) +  C10H18 (2)
	
	n-C14H30 (1) +  C10H18 (2)

	0.0000
	0.8962
	0.8889
	0.8811
	0.8736
	0.0000
	0.8962
	0.8889
	0.8811
	0.8736

	0.1002
	0.8675
	0.8519
	0.8407
	0.8335
	0.1017
	0.8721
	0.8635
	0.8538
	0.8453

	0.2003
	0.8455
	0.8295
	0.8171
	0.8089
	0.1995
	0.8476
	0.8394
	0.8295
	0.8209

	0.3000
	0.8268
	0.8109
	0.7979
	0.7896
	0.3000
	0.8298
	0.8218
	0.8119
	0.8038

	0.4000
	0.8124
	0.7962
	0.7833
	0.7749
	0.4000
	0.8147
	0.8068
	0.7976
	0.7892

	0.5007
	0.7991
	0.7824
	0.7702
	0.7615
	0.5001
	0.8017
	0.7936
	0.7849
	0.7763

	0.5999
	0.7892
	0.7731
	0.7614
	0.7528
	0.5995
	0.7918
	0.7831
	0.7748
	0.7658

	0.7000
	0.7795
	0.7643
	0.7536
	0.7448
	0.7002
	0.7835
	0.7739
	0.7659
	0.7568

	0.8001
	0.7717
	0.7584
	0.7481
	0.7399
	0.7997
	0.7762
	0.7678
	0.7595
	0.7502

	0.9000
	0.7644
	0.7532
	0.7438
	0.7363
	0.9003
	0.7698
	0.7618
	0.7536
	0.7442

	1.0000
	0.7568
	0.7495
	0.7423
	0.7358
	1.0000
	0.7631
	0.7560
	0.7490
	0.7420




Table 4
 
	T/K
x2     
	293.15
	303.15
	313.15
	323.15
	
	x2
	293.15
	303.15
	313.15
	323.15

	               n-C13H28 (1) +  C10H18 (2)
	
	n-C14H30 (1) +  C10H18 (2)

	0.0195
	0.7584
	0.7507
	0.7424
	0.7359
	
	0.0200
	0.7634
	0.7564
	0.7493
	0.7422

	0.0408
	0.7598
	0.7516
	0.7428
	0.7361
	
	0.0405
	0.7657
	0.7576
	0.7501
	0.7428

	0.0606
	0.7612
	0.7527
	0.7431
	0.7362
	
	0.0599
	0.7668
	0.7588
	0.7512
	0.7433

	0.0797
	0.7626
	0.7535
	0.7435
	0.7363
	
	0.0792
	0.7689
	0.7609
	0.7521
	0.7437

	0.0993
	0.7640
	0.7529
	0.7437
	0.7364
	
	0.0992
	0.7698
	0.7616
	0.7534
	0.7441

	0.1198
	0.7657
	0.7543
	0.7442
	0.7374
	
	0.1200
	0.7683
	0.7625
	0.7547
	0.7459

	0.1391
	0.7673
	0.7551
	0.7555
	0.7381
	
	0.1396
	0.7708
	0.7645
	0.7559
	0.7461

	0.1607
	0.7691
	0.7562
	0.7562
	0.7389
	
	0.1601
	0.7733
	0.7658
	0.7571
	0.7477

	0.1800
	 0.7708
	0.7573
	0.7478
	0.7394
	
	0.1790
	0.7759
	0.7672
	0.7589
	0.7493
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	T/K
x1     
	293.15
	303.15
	313.15
	323.15
	
	x1
	293.15
	303.15
	313.15
	323.15

	              n-C13H28 (1) +  C10H18 (2)
	
	n-C14H30 (1) +  C10H18 (2)

	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000

	0.1002
	1.4770
	3.1152
	3.8715
	3.9076
	
	0.1017
	0.5238
	0.7861
	1.1993
	1.4354

	0.2003
	2.2779
	4.1542
	5.2735
	5.5865
	
	0.1995
	1.9082
	2.1386
	2.6834
	3.0042

	0.3000
	2.8735
	4.8816
	6.2577
	6.6601
	
	0.3000
	2.3713
	2.5855
	3.2050
	3.4523

	0.4000
	2.8776
	5.0929
	6.5535
	7.0361
	
	0.4000
	2.6703
	2.8843
	3.3976
	3.7557

	0.5007
	2.9016
	5.3905
	6.7748
	7.3968
	
	0.5001
	2.8289
	3.1175
	3.5537
	4.0064

	0.5999
	2.3678
	4.8156
	6.1312
	6.7653
	
	0.5995
	2.4946
	2.9691
	3.3318
	3.9381

	0.7000
	1.9610
	4.2708
	5.3555
	6.0892
	
	0.7002
	1.9125
	2.6786
	2.9829
	3.6609

	0.8001
	1.2105
	3.0390
	4.0344
	4.6043
	
	0.7997
	1.2653
	1.6855
	2.1006
	2.8741

	0.9000
	0.4780
	1.7126
	2.4436
	2.7958
	
	0.9003
	0.4880
	0.7881
	1.1909
	2.0316

	1.0000
	0.0000
	0.0000
	0.0000
	0.0000
	
	1.0000
	0.0000
	0.0000
	0.0000
	0.0000
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Table 6

	T/K
x2     
	293.15
	303.15
	313.15
	323.15
	
	x2
	293.15
	303.15
	313.15
	323.15

	n-C13H28 (1) +  C10H18 (2)
	
	n-C14H30 (1) +  C10H18 (2)

	0.0195
	0.0595
	0.2185
	0.3777
	0.5302
	
	0.0200
	0.1196
	0.2856
	0.4513
	0.5525

	0.0408
	0.2053
	0.4383
	0.6584
	0.9422
	
	0.0405
	0.3013
	0.5668
	0.8397
	1.1035

	0.0606
	0.3342
	0.6110
	0.8642
	1.2026
	
	0.0599
	0.4723
	0.7913
	1.0892
	1.4257

	0.0797
	0.4585
	0.7721
	1.0351
	1.4067
	
	0.0792
	0.6137
	0.9546
	1.2997
	1.6544

	0.0993
	0.5784
	0.9043
	1.2148
	1.6158
	
	0.0992
	0.7478
	1.1364
	1.4737
	1.8624

	0.1198
	0.6653
	1.0492
	1.3777
	1.7873
	
	0.1200
	0.8417
	1.2726
	1.6415
	2.0596

	0.1391
	0.7495
	1.1426
	1.5291
	1.9633
	
	0.1396
	0.9238
	1.4060
	1.7994
	2.2569

	0.1607
	0.8217
	1.2595
	1.6559
	2.1384
	
	0.1601
	0.9957
	1.5083
	1.9578
	2.4568

	0.1800
	0.9030
	1.3249
	1.7676
	2.2505
	
	0.1790
	1.0634
	1.5805
	2.0815
	2.6378









Table 7

	x1
	. /J.mol-1
	
	x1
	/J.mol-1

	n-C13H28 (1) +  C10H18 (2)
	
	n-C14H30 (1) +  C10H18 (2)

	Entire  composition range

	0.0000
	0.000
	
	0.0000
	0.000

	0.1034
	53.68
	
	0.0977
	51.31

	0.1986
	78.99
	
	0.2019
	78.81

	0.3079
	89.59
	
	0.3019
	96.50

	0.4006
	100.87
	
	0.4050
	104.39

	0.4999
	106.04
	
	0.5026
	104.46

	0.5989
	88.52
	
	0.5989
	94.80

	0.6966
	69.42
	
	0.6939
	77.93

	0.7971
	47.75
	
	0.7923
	62.46

	0.9035
	31.69
	
	0.9035
	41.21

	1.0000
	0.000
	
	1.0000
	0.000

	Infinitely diluted

	0.0198
	0.0000
	
	0.0192
	0.0000

	0.0454
	0.0110
	
	0.0384
	0.0102

	0.0606
	0.0241
	
	0.0597
	0.0140

	0.0795
	0.0410
	
	0.0777
	0.0290

	0.0996
	0.0578
	
	0.0989
	0.0460

	0.1204
	0.0766
	
	0.1216
	0.0630

	0.1391
	0.0971
	
	0.1397
	0.0784

	0.1630
	0.1200
	
	0.1608
	0.0939

	0.1800
	0.1411
	
	0.1791
	0.1100




Table 8
	T/K
	
	Excess molar volume  (cm3.mol-1)
	
	Excess molar enthalpy  (J.mol-1)

	
	
	A0
	A1
	A2
	%
	
	A0
	A1
	A2
	%

	n-C13H28 (1) +  C10H18 (2)

	293.15
	
	11.4315
	-5.7649
	-0.4153
	7.86
	
	
	
	
	

	303.15
	
	20.5902
	-5.7365
	7.0015
	12.28
	
	389.897
	-144.488
	30.880
	8.42

	313.15
	
	26.0563
	-6.7044
	10.4328
	9.96
	
	
	
	
	

	323.15
	
	28.5812
	-4.9802
	10.8938
	8.65
	
	
	
	
	

	n-C14H30 (1) +  C10H18 (2)

	293.15
	
	11.3754
	-2.3233
	-6.0563
	17.59
	
	
	
	
	

	303.15
	
	12.8044
	-0.6420
	-3.3038
	13.61
	
	404.817
	-90.0738
	109.763
	4.85

	313.15
	
	14.4210
	-1.6217
	0.6507
	10.60
	
	
	
	
	

	323.15
	
	15.9820
	1.2261
	6.0143
	10.92
	
	
	
	
	



Table 9
	T/K
	104 α 1 (K-1)
	104 α 2 (K-1)
	104κ1 (MPa-1)
	104κ2 (MPa-1)
	χ21
(J.cm-3)
	%
	contributions calculated equimolar (cm3/mol)
	

	χ21
(J.cm-3)
	%

	
	
	
	
	
	
	
	vol. lib.
	Inter
	P*-effet 
	
	Infinitely diluted

	n-C13H28 (1) +  C10H18 (2)
	
	

	293.15
	9.65
	8.15
	9.05b
	6.91a
	0.0195
	42.46
	0.0563
	3.0685
	- 0.0899
	
	51.55
	4.53

	303.15
	9.67
	8.49
	9.77b
	7.47a
	0.0256
	19.16
	0.0354
	5.2870
	- 0.1129
	
	62.14
	12.98

	313.15
	9.22
	8.68
	10.46b
	7.96a
	0.0291
	24.18
	0.0078
	6.7089
	- 0.0916
	
	71.50
	26.70

	323.15
	8.83
	8.58
	11.20b
	8.44a
	0.0289
	26.07
	0.0017
	7.0738
	- 0.0531
	
	74.74
	46.39

	n-C14H30 (1) +  C10H18 (2)
	
	
	

	293.15
	9.30
	8.15
	8.69c
	6.91a
	0.0195
	42.86
	0.0349
	2.9005
	-0.0732
	
	52.79
	6.10

	303.15
	9.32
	8.49
	9.38c
	7.47a
	0.0262
	19.41
	0.0183
	3.1809
	-0.0873
	
	67.13
	20.87

	313.15
	9.35
	8.68
	10.06c
	7.96a
	0.0171
	42.25
	0.0120
	3.6026
	-0.0864
	
	76.08
	38.21

	323.15
	9.43
	8.58
	10.74c
	8.44a
	0.0142
	36.14
	0.0202
	3.8863
	-0.0974
	
	82.67
	51.15












                    a: [50], b : [51], c: [52].





Table 10

	T/K
	KH
	
	/cm3mol-1
	%

	n-C13H28 (1) +  C10H18 (2)

	Entire  composition range

	293.15
	-5.7190
	22.4519
	-0.5041
	33.03

	303.15
	-4.6949
	106.110
	-0.2248
	20.02

	313.15
	-4.5565
	172.920
	-0.1781
	24.65

	323.15
	-3.9409
	16.5136
	-0.6809
	25.41

	Infinitely diluted

	293.15
	-3.0125
	51.0173
	-0.1169
	12.07

	303.15
	-3.5783
	18.6322
	-0.3267
	1.24

	313.15
	-2.9475
	111.178
	-0.0923
	14.28

	323.15
	-3.8774
	17.9773
	-0.4376
	22.57

	n-C14H30 (1) +  C10H18 (2)

	Entire  composition range

	293.15
	-3.8175
	17.9609
	-0.5182
	81.05

	303.15
	-4.3897
	174.9087
	-0.1452
	20.04

	313.15
	-3.8775
	20.7683
	-0.4792
	40.05

	323.15
	-3.9075
	22.1924
	-0.4162
	34.75

	Infinitely diluted

	293.15
	-4.3039
	5.5276
	-0.5957
	13.76

	303.15
	-4.2299
	8.4687
	-0.5682
	2.76

	313.15
	-4.0464
	13.3246
	-0.5000
	13.97

	323.15
	-4.2664
	12.345
	-0.5818
	16.39





Table 11


	Binary mixtures
	NRTL
	
	Wilson
	
	PFP
	
	Flory

	
	g12
	g21
	%
	
	12
	21
	%
	
	χ21
	%
	
	χ21
	%

	n-C13H28 (1) +  C10H18 (2)
	Entire  composition range
	-736.5
	1434.6
	8.38
	
	649.16
	-29.32
	7.07
	
	10.29
	14.58
	
	11.99
	22.11

	
	Infinitely diluted
	134.5
	-129.1
	5.25
	
	-2.26
	2.26
	5.45
	
	0.038
	5.16
	
	-0.307
	16.27

	n-C14H30 (1) +  C10H18 (2)
	Entire composition range
	-503
	1075
	10.8
	
	160.18
	239.53
	10.12
	
	9.92
	13.69
	
	11.82
	25.58

	
	Infinitely diluted
	127.4
	-122.7
	13.62
	
	-1.57
	1.57
	15.71
	
	0.030
	13.61
	
	-0.251
	20.34



