Acetyl acetone + 1-butanol (3 niza)

Table 2. Comparison of experimental values of densities, viscosities and reactive index
of pure liquids with literature values at T = (298.15, 303.15 and 308.15, 323.15) K

Ma!e Density g/ml Viscosity (mPa.s) Reactive
fraction i
Xacac 208.15 303.15 308.15 208.15 303.15 308.15
0 0.803771 0.802265 0.801227 2.0578 1.793465 1.257244 1.397
0.03988 0.812525 0.808958 0.798257 1.585634 1.342912 1.090761 1.4005
0.075 0.8172 0.8135 0.805537 1.426 1.1963 1.0382 1.403
0.132832 0.828321 0.823126 0.8181 1.15398 0.988365 0.92038 1.406
0.183 0.8361 0.8323 0.821007 1.059 0.9153 0.8544 1.4085
0.230442 0.845697 0.842113 0.8316 0.949274 0.824467 0.817174 1.4105
0.278 0.8537 0.8529 0.836306 0.8548 0.7817 0.7639 1.414
0.334141 0.865148 0.859937 0.8438 0.747515 0.7306 0.711643 1.4175
0.377 0.872 0.8658 0.853745 0.7422 0.6983 0.6615 1.4195
0.427724 0.8839 (0.875202 0.8632 0.728573 0.648574 0.613127 1.4235
0.477655 0.890704 0.883978 0.869663 0.679697 0.612921 0.60426 1.426
0.534178 0.898376 0.8948 0.877573 0.637466 0.601785 0.570373 1.4295
0.585 0.9078 0.9019 0.888589 0.6188 0.5871 0.5527 1.4315
0.625566 0.922667 0.913743 0.8927 0.605318 0.581895 0.549813 1.4355
0.688 0.9267 0.9181 0.9041 0.5756 0.558 0.5406 1.4367
0.730838 0.9341 0.9269 0.913 0.541394 0.533729 0.525581 1.442
0.793 0.9424 0.9397 0.9183 0.5377 0.5268 0.5178 1.4435
0.844434 0.944858 0.939012 0.9242 0.550519 0.536725 0.512006 1.4475
0.895 0.9587 0.951 0.9328 0.5763 0.5574 0.5348 1.4495
0.955826 0961786 0.955936 0.944 0.623772 0.5891 0.564795 1.452
1 0975105 0.961046 0.9481 0.756032 0.686377 0.679603 1.452

Aisha Al-abbasi*, Salsabil Almorabt, Omassad Ibrahim and Fatima Almahjoob, Volumetric,

viscometric and refractive Indices Properties of binary mixtures of acetyl acetone with 1-butanol at

different temperatures, The 1st International Conference on Chemical, Petroleum, and Gas
Engineering (ICCPGE 2016), 20th — 22th December 2016, Alkhoms-Libya



Methyl benzoate + tetrahydrofuran (3 niza)

X plgem™  VPcm’mol ! s/mPas u/ms’ k/Tpa’
Methyl benzoate (1) + tetrahydrofuran (2)

T =303.15K
0.0689 0.9020 -0.261 0.496 1260 698
0.1417  0.9246 -0.496 0.562 1272 669
0.2202 0.9468 -0.699 0.638 1284 641
0.3030 0.9680 -0.858 0.727 1296 615
0.3932  0.9885 —-0.943 0.829 1308 591
0.4930 1.0084 -0.938 0.951 1320 569
0.6018 1.0272 -0.822 1.096 1332 549
0.7225 1.0452 -0.590 1.262 1344 530
0.8535 1.0623 -0.277 1.446 1356 512

T =308.15K
0.0689 0.8964 -0.269 0.484 1232 735
0.1417  0.9192 -0.510 0.546 1236 712
0.2202 0.9413 -0.719 0.616 1244 686
0.3030 0.9627 -0.882 0.699 1256 659
0.3932 0.9833 -0.969 0.790 1268 633
0.4930 1.0033 —0.964 0.904 1284 605
0.6018 1.0222 -0.847 1.032 1300 679
0.7225 1.0403 -0.612 1.181 1316 555
0.8535 1.0575 -0.294 1.343 1336 530

T =313.15K
0.0689 0.8905 -0.283 0.443 1216 759
0.1417 09134 -0.538 0.505 1220 736
0.2202  0.9358 -0.749 0.567 1228 709
0.3030 0.9572 -0.913 0.641 1240 679
03932 0.9779 -0.999 0.729 1252 652
0.4930  0.9980 -0.990 0.830 1268 623
0.6018 1.0171 -0.877 0.943 1284 596
0.7225 1.0354 —0.645 1.078 1300 572
0.8535 1.0527 -0.317 1.220 1320 545

Rathnam, Manapragada & Ambavadekar, Devappa & Nandini, M.. (2013). Studies on Excess
Volume, Viscosity, and Speed of Sound of Binary Mixtures of Methyl Benzoate in Ethers at and K.
Journal of Thermodynamics. 2013. 10.1155/2013/413878.

TasLE 1: Comparison of experimental density p and viscosity # of
pure liquids with the literature values at (303.15, 308.15, and 313.15) K.

3

Liquid TIK plgcm” n/mPa-s
Exptl. Lit. Exptl. Lit.
30315 10785 10788 [18] 1678 1673 [28]
10790 [22] 1.656 [18]
30815 10743 10740[18] 1517 1510 [18]
Methyl benzoate 1.0741 [19]
1.504 [20]
107399 [20] 1510 [21]

31315 10696 10690 [27] 1373 1365 [27)
30315 0.8787 0.8771(22] 0.439
Tetrahydrofuran 30815 0.8730 0.87214 [22] 0.429
313.15 0.8669 0.86719 [22] 0.390
30305 10227 102271[23] 1090 1102 [23]
1.095 [24]

1,4-Dioxane
30815 10178 10172 [24]  0.999 1008 [24]
0.946
31315 1016 101132 [23]  0.946
[23]
303.15 0.9853 0.984374 [25] 0.923 0.931[25)
Anisole 9
o 308.15 0.9792 09788 [26] 0.849 “I?:IJ
313.15 0.9728 0.764
303.15 0.7741 0.387
Butyl vinyl ether 30815 0.7682 0.365
31315 0.7633 0354




Methyl benzoate + 1,4-dioxane (dva niza)

x plg-em™ VEcm’mol?  s/mPas w/ms” k/Tpa”

Methyl benzoate (1) + 1,4-dioxane (2)

T = 303.15K
0.0898 1.0307 —-0.059 1130 1328 550
0.1468 1.0355 -0.105 1.157 1336 541
0.2280 1.0421 -0.185 1.198 1344 531
0.3145 10485 -0.254 1.244 1352 521
0.4054 1.0543 -0.281 1.293 1360 513
0.5056 1.0599 -0.278 1.352 1368 504
0.6161 1.0653 —-0.242 1.418 1372 499
0.7316 1.0701 -0.161 1.491 1372 496
0.8597 1.0749 —-0.062 1.573 1372 494
T =308.15K
0.0898 1.0261 —-0.093 1.038 1324 556
0.1468 10311 —-0.157 1.066 1332 547
0.2280 1.0377 -0.237 1.106 1340 537
0.3145 1.0440 -0.297 1.147 1348 530
0.4054 1.0499 -0.333 1192 1352 521
0.5056 1.0555 -0.329 1.246 1356 515
0.6161 10608 -0.282 1.308 1360 510
0.7316  1.0655 -0.189 1.376 1360 507
0.8597 1.0702 -0.077 1.449 1360 505

Rathnam, Manapragada & Ambavadekar, Devappa & Nandini, M.. (2013). Studies on Excess
Volume, Viscosity, and Speed of Sound of Binary Mixtures of Methyl Benzoate in Ethers at and K.
Journal of Thermodynamics. 2013. 10.1155/2013/413878.

TasLE 1: Comparison of experimental density p and viscosity # of
pure liquids with the literature values at (303.15, 308.15, and 313.15) K.

3

Liquid TIK plg-cm”™ nimPa-s
Exptl. Lit. Exptl. Lit.
30315 10785 10788 [18] 1678 1673 [28]
1.0790 [22] 1.656 [18]
308.15 10743  1.0740 [18] 1517 1.510 [18]
Methyl benzoate 10741 [19]

1.504 [20]
1.07399 [20] 1510 [21]

31315 10696 10690 [27] 1373 1365 [27]

30315 0.8787 0.8771(22] 0.439
Tetrahydrofuran 30815 0.8730 087214 [22] 0.429

31315 0.8669 0.86719 [22] 0.390

30315 10227 1.02271[23] 1090 1102 [23]

1,4-Dioxane 1095 [24]
30815 L0178 1.0172[24] 0.999 1008 [24]
3305 1016 L0132(23] 0946 O3
[23]
303.15 0.9853 0.984374 [25] 0.923 0.931[25]
Anisole g
£ 30815 0.9792 0.9788 [26] 0.849 “l?:IJ
31315 0.9728 0.764
303.15 0.7741 0.387
Butyl vinyl ether 30815 0.7682 0,365
313.15 0.7633 0.354




Ethylammonium nitrate + methanol (1 niz)

Table 3 Density and excess volume for EAN—methanol mixtures at 25 °C and atmospheric pressure

xEAN Density (£0.05) (kg:m™>) Ve (em®-mol ™)
0.00000 786.69 0.000
0.10425 890.02 —0.893
0.19691 956.80 —1.171
0.29902 1014.08 —1.257
0.40419 1061.13 —1.233
0.50421 1097.45 —1.127
0.60445 1127.73 —0.967
0.69737 1151.19 —0.759
0.80209 1174.26 —0.525
0.90903 1194.20 —0.242
1.00000 1209.23 0.000

Olga Russina * Alessandro Mariani * Ruggero Caminiti *Alessandro Triolo, Structure of a Binary
Mixture of Ethylammonium Nitrate and Methanol, Journal of Solution Chemistry volume 44, pages
669—-685(2015), DOI 10.1007/s10953-015-0311-7



Xenon + ethane (1 niz)

TABLE 3: Molar volumes and excess molar volumes of xenon + ethane and xenon + propane
mixtures at 161.40 K and under saturation vapor pressure (prikazani x odnosi se na mnozinski udio
ksenona)

K and under Saturation Vapor Pressure®

X Vo /em?® mol ™! Vifcm3 mol~!
xenon + ethane

0 52.548 0

0.2585 50.325 —0.065
0.2401 49,624 —0.085
0.4761 48,465 —0.108
0.6206 47,262 —0.105
0.6995 46.609 —0.09%
0.8553 45.360 —0.048
0.9184 44.861 —0.01%
1 (44.199) 0

Eduardo J. M. Filipe, Edmundo J. S. Gomes de Azevedo, Luis F. G. Martins, Virgilio A. M. Soares,
Jorge C. G. Calado, Clare McCabe, George Jackson, Thermodynamics of Liquid Mixtures of Xenon
with Alkanes: (Xenon + Ethane) and (Xenon + Propane). J. Phys. Chem. B 2000, 104, 6, 1315-1321



Xenon + propane (1 niz)

TABLE 3: Molar volumes and excess molar volumes of xenon + ethane and xenon + propane
mixtures at 161.40 K and under saturation vapor pressure (prikazani x odnosi se na mnozinski udio

ksenona)

K and under Saturation Vapor Pressure®

x Vy/em?® mol ™! V2 jem® mol ™!
xenon-+propane

0 67.217 0

0.1844 62.807 —0.115
0.2998 60.124 —0.206
0.4191 57.316 —0.275
0.6425 52,112 —0.341
0.7695 49.279 —0.206
0.8515 47.441 —0.221
| 44,253 0

Eduardo J. M. Filipe, Edmundo J. S. Gomes de Azevedo, Luis F. G. Martins, Virgilio A. M. Soares,
Jorge C. G. Calado, Clare McCabe, George Jackson, Thermodynamics of Liquid Mixtures of Xenon
with Alkanes: (Xenon + Ethane) and (Xenon + Propane). J. Phys. Chem. B 2000, 104, 6, 1315-1321



1-ethyl-3-methylimidazolium bis(trifluoromethylsulfonyl)imide + ethyl acetate (1 niz)

Table 6

Excess molar volumes, V& (cm * mol '), of [EMIM][NTF,](1) + ethyl acetate(2) and
[EMIM][NTf,](1) + methanol(2) as a function of mole fraction at various temperatures
and at pressure P = 0.1 MPa.

T(K)
X 298.15 303.15 308.15 313.15 318.15 323.15

[EMIM][NTf;] + ethyl acetate

0.1021 —04827 —-05210 —-05549 —0.5888 —0.6364 —06919
02026 —1.0289 —1.1005 —1.1847 —1.2691 —1.3628 —1.4561
0.3091 —14474 —15360 —1.6257 -—-1.7175 —1.8188 —1.8899
04039 —2.0671 —2.1664 —2.2661 —23625 —24724 —25569
04949 23215 —24326 —25382 —26487 -—27617 —28560
06038 —1.8548 —19373 —20161 —20773 —21546 —22272
07024 —09527 —1.0199 -—-1.0512 —-1.0654 —1.1066 —1.1431
0.8142 —03363 -—03759 —04100 —04233 —04440 —04805
09014 —0.2405 -—02745 -—-02915 -—02998 —03065 —0.3523
09567 0.0420 0.0356 0.0295 0.0265 0.0235 0.0153

Naushad Anwar, Riyazuddeen %, Shama Yasmeen, Volumetric, compressibility and viscosity studies
of binary mixtures of [EMIM][NT{2] with ethylacetate/methanol at (298.15-323.15) K, Journal of
Molecular Liquids 224 (2016) 189-200.



1-Ethyl-3-methylimidazolium bis(trifluoromethylsulfonyl)imide + methanol (1 niz)

Table 6

Excess molar volumes, V& (cm * mol '), of [EMIM][NTf,](1) + ethyl acetate(2) and
|[EMIM][NTf;](1) + methanol(2) as a function of mole fraction at various temperatures
and at pressure P = 0.1 MPa.

T(K)
X, 298.15 303.15 308.15 313.15 318.15 323.15

[EMIM][NTfz] + methanol

01022 -—-02793 —03257 -—-03769 —04078 —04462 —0.4957
02039 —04146 —04868 —05621 —06229 —0.7050 —0.7683
03091 —-03945 -—-04497 -—05072 —05933 —0.6803 -—0.7466
04012 —-03559 —04170 —04688 —0.5193 —05809 —0.6463
04912 —03167 —03552 —04042 —04449 —04962 —0.5550
05995 -02399 -02719 -03159 -—03592 -—04081 -—0.4468
07111  —-0.1590 -—-0.1926 -—0.2264 —0.2677 -03130 -—0.3536
08035 —0.0985 —0.1265 —0.1634 —0.1978 —0.2420 —0.2724
09062 -—0.0475 -—0.0667 -—08799 -—0.0895 -—0.0981 -0.1175

Combined expanded uncertainties Uc(x) = +1 x 1073, Uc: Uc(VE) = +£5 x 103
cm?-mol " (level of confidence = 0.95, k = 2).

Naushad Anwar, Riyazuddeen x, Shama Yasmeen, Volumetric, compressibility and viscosity studies
of binary mixtures of [EMIM][NT{2] with ethylacetate/methanol at (298.15-323.15) K, Journal of
Molecular Liquids 224 (2016) 189-200.



Trichlorofluoromethane (1) + 2,2,4-trimethylpentane (1 niz)

Table I. Molar Excess Volumes VE of the Liquid System
R11 (1) + ISO (2) at 293.15 K and Atmospheric Pressure,
Coefficients A, Maximum é_,, and Standard Deviations o,°
Equations 2-4

*y VE/(em® mol™) x VE/(em® mol™)
0.10073 0.084 0.652 23 0.313
.104 44 0.094 (.690 97 0.302
0.204 26 0.162 0.73933 0.279
0.207 87 0.165 0.748 06 0.273
0.29974 0.234 0,792 85 0.249
0.32123 0.243 0.81712 0.229
0.404 30 0.283 0.844 05 0.2086
0.47012 0.312 0.85037 0,200
0,528 39 0.323 0.804 66 0.151
0.542 64 0.325 0.948 10 0.079
0.57074 0.326

S 4, = 1.266; A, = 0.413; A, = —0.002; dpee/ (cm® mol™) = 0.006;
a/{em* mol™) = 0.003.

J. Chem. Eng. Data 1990, 35, 183-184 183

Excess Volume, Isothermal Compressibility, and Excess Enthalpy of
the Binary Liquid System Trichlorofluoromethane +
2,2,4-Trimethylpentane

G. Hahn, Nguyen van Nhu,” M. A, Siddigi, and P. Svejda*



PEG (polyethylene glycol) 400 + water (7 nizova)

Tablt 3!' Excess FL'.lDlﬂl' VDILI]TJCS (Eﬂf ﬂlDI' I:I {'-Dl' bf.‘lt]'.l binar}r MIXTUres at various tCmPCTEﬂIl’CS.

PEG 400 [1] + water [2]

3.15 | 288.15 | 293.15 | 298.15 | 303.15 | 30815 | 313.15
K K K K K K K

0.0000 | 0.0000 | 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.1000 | 0.0050 | —0.094 | -0.096 | -0.093 | -0.094 | -0.091 | -0.090 | -0.083
0.2000 | 00111 | 0225 | -0.223 | -0.218 | -0.213 | -0.208 | -0.206 | -0.202
0.3000 | 0.0189 | -0.394 | -0.381 | -0.373 | -0.363 | -0359 | -0.351 | -0.342
04000 | 00292 [ —0.606 | -0590 | -0.575 | -0.560 | -0.550 | -0.536 | -0.523
0.5000 | 0.0431 | -0.856 | -0.832 | -0.810 | —-0.788 | -0.768 | -0.756 | -0.740
0.6000 | 00633 | -1.110 | -1.081 | -1.054 | -1.023 | -0.994 | -0973 | -0.953
0.7000 | 0.0951 | -1.346 | -1.305 | -1.280 | —-1.241 | -1.210 | -1.176 | -1.164
0.8000 | 0.1527 | —1.458 | -1.430 | -1.401 | -1.346 | -1.342 | -1.306 | -1.272
0.9000 | 0.2885 | -1.330 | -1.346 | -1.317 | -1.230 | -1.254 | -1.239 | -1.219
1.0000 | LO0DO | 0.000 0.000 0.000 0.000 0.000 0.000 0.000

e X 28

Gerson A. Rodriguez, Andrés R. Holguin, Fleming Martinez, Maryam Khoubnasabjafari,
Abolghasem Jouyban, Volumetric properties of (PEG 400 + water) and (PEG 400 + ethanol) mixtures
at several temperatures and correlation with the Jouyban-Acree model, Rev. colomb. cienc. quim.
farm. vol.41 no.2 Bogota July/Dec. 2012
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PEG (polyethylene glycol) 400 + water (7 nizova)

Table 3. Excess molar volumes (cm® mol!) for both binary mixtures at various temperatures.

PEG 400 [1] + cthanol [2]

3.15 | 288.15 | 293.15 | 298.15 | 303.15 | 308.15 | 313.15
K K K K K K K

0.0000 | 0.0000 [ 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.1000 | 0.0126 | -0.351 | -0297 | -0389 | -0397 | -0.435 | —0.402 | -0.440
0.2000 | 0.0280 [ -0.550 | -0.556 | -0.595 | -0.657 | -0.652 | -0.645 | -0.735
0.3000 | 0.0470 | -0.636 | -0.759 | -0.797 | -0.796 | -0.783 | -0.850 | -0.866
04000 | 0.0713 | —-0.794 | 0951 | -1.030 | -1.022 | -0.982 | -0.992 | -1.04]

w,.. S 28

0.5000 | 0.1033 | -0951 | -1.087 | -1.210 | -1.142 | -1.180 | -1.132 | -1.256
0.6000 | 0.1473 | -1.009 | -1.184 | -1.269 | -1.206 | -1.252 | -1.279 | -1.414
0.7000 | 0.2118 [ -1.002 | -1.215 | -1.263 | -1.220 | -1.247 | -1.311 | -1.442

0.8000 | 03154 | -0979 | -1.159 | -1.194 | -1.204 | -1.231 | -1.334 | -1.34l
0.9000 | 0.5090 | -0.785 | —-0.966 | -0.985 | -1.024 | -0.978 | -1.051 | -1.133
L0000 | L0000 | 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Gerson A. Rodriguez, Andrés R. Holguin, Fleming Martinez, Maryam Khoubnasabjafari,
Abolghasem Jouyban, Volumetric properties of (PEG 400 + water) and (PEG 400 + ethanol) mixtures
at several temperatures and correlation with the Jouyban-Acree model, Rev. colomb. cienc. quim.
farm. vol.41 no.2 Bogota July/Dec. 2012
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N-ethylaniline + p-methylacetophenone (1 niz)

N-Ethylaniline (1) + p-Methylacetophenone (2)
X, P/g.cm™ | Vi/em’.mol? | w/mPa.s | A/ mPa.s | G*Y J.mol d Wiigrr Hj,

0.0000 1.00065 0.0000 1.581 0.0000 0.0000

0.0838 0.99752 -0.0930 1.587 -0.0075 -0.0533 -0.0245 | -0.0279 1.6127
0.1427 0.99529 -0.1569 1.592 -0.0120 -0.0856 -0.0245 | -0.0281 1.6126
0.2179 0.99217 -0.2051 1.601 -0.0151 -0.1067 -0.0218 | -0.0252 1.6173
0.2904 0.98904 -0.2387 1.608 -0.0198 -0.1378 -0.0237 | -0.0269 1.6136
0.3608 0.98589 -0.2598 1.616 -0.0231 -0.1594 -0.0247 | -0.0278 1.6114
0.4284 0.98278 -0.2718 1.625 -0.0250 -0.1711 -0.0250 | -0.0281 1.6105
0.4942 0.97969 -0.2781 1.635 -0.0256 -0.1743 -0.0249 | -0.0280 1.6104
0.5577 0.97664 -0.2778 1.645 -0.0258 -0.1750 -0.0254 | -0.0285 1.6092
0.6194 0.97361 -0.2713 1.656 -0.0247 -0.1673 -0.0253 | -0.0285 1.6091
0.6889 0.97012 -0.2569 1.670 -0.0219 -0.1484 -0.0244 | -0.0278 1.6104
0.7467 0.96713 -.2359 1.683 -0.0182 -0.1238 -0.0227 | -0.0263 1.6133
0.8128 .96360 -0.2000 1.697 -0.0149 0.1012 -0.0229 | -0.0267 1.6127
0.9072 (0.95831 -0.1209 1.718 -0.0091 -0.0616 -0.0251 -0.0294 1.6077
1.0000 0.95274 0.0000 1.742 0.0000 0.0000

Gowrisankar Manukonda, P. Venkatalakshami, Karumudi Rambabu, Excess volumes, isentropic
compressibilities and viscosities of binary mixtures of N-ethylaniline with phenones at 303.15 K,
International journal of physics and research (IJPR) 3(4) (2013) 5-16.

12




N-ethylaniline + acetophenone (1 niz)

w

N-Ethylaniline(1) + Acetophenone(2)
X; P/g.em® | V¥em'.mol” | wmPas | Ay/mPas | G*Y/ J.mol” d Wiiver H,,

0.0000 1.01937 0.0000 1.512 0.0000 0.0000

0.0651 1.01520 -0.0568 1.524 -0.0030 -0.0174 -0.0094 | -0.0115 1.6026
0.1424 1.01018 -0.1103 1.538 -0.0068 -0.0398 -0.0111 | -0.0131 1.5994
0.2225 1.00493 -0.1529 1.554 -0.0092 -0.0527 -0.0103 | -0.0122 1.6005
0.2977 0.99996 -0.1813 1.568 -0.0125 -0.0722 -0.0120 | -0.0139 1.5972
0.3611 0.99575 -0.1975 1.581 -0.0141 -0.0807 -0.0123 | -0.0141 1.5965
0.4487 0.98991 -0.2091 1.599 -0.0162 -0.0928 -0.0133 | -0.0151 1.5943
0.5162 0.98539 -0.2090 1.614 0.0167 -0.0951 -0.0136 | -0.0153 1.5935
0.5869 0.98064 -0.2008 1.631 -0.0160 -0.0894 -0.0132 | -0.0148 1.5940
0.6407 0.97703 -0.1907 1.644 -0.0154 -0.0854 -0.0133 | -0.0149 1.5936
0.7083 0.97248 -0.1709 1.662 -0.0129 -0.0701 -0.0120 | -0.0136 1.5958
0.7798 0.96766 -.1423 1.681 -0.0104 -0.0553 -0.0113 | -0.0129 1.5969
0.8256 0.96457 -0.1200 1.694 -0.0079 -0.0410 -0.0098 | -0.0114 1.5996
0.9025 0.95936 -0.0732 1.715 -0.0046 -0.0232 -0.0090 | -0.0106 1.6010
1.0000 0.95274 0.0000 1.742 0.0000 0.0000

Gowrisankar Manukonda, P. Venkatalakshami, Karumudi Rambabu, Excess volumes, isentropic
compressibilities and viscosities of binary mixtures of N-ethylaniline with phenones at 303.15 K,
International journal of physics and research (IJPR) 3(4) (2013) 5-16.
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N-ethylaniline + propiophenone (1 niz)

N-Ethylaniline (1) + Propiophenone (2)
Xy P/g.cm™ | V¥/em’mol” | wmPas | Ay/mPas | G*%/ J.mol d Wivnt H,::

0.0000 1.00437 0.0000 1.510 0.0000 0.0000
0.0789 1.00105 -0.0762 1.524 -0.0043 -0.0274 -0.0122 -0.0151 1.5964
0.1541 0.99772 -0.1304 1.537 -0.0088 -0.0555 -0.0143 -0.0171 1.5924
(.2249 0.99446 -0.1682 1.550 -0.0122 -0.0763 -0.0149 -0.0176 1.5911
0.3002 0.99089 -0.1982 1.565 -0.0146 -0.0906 -0.0147 -0.0173 1.5911
().3862 (.98668 -0.2195 1.581 -0.0186 -0.1150 -0.0169 -0.0195 1.5868
0.4651 0.98272 -0.2304 1.598 -0.0199 -0.1221 -0.0172 -0.0197 1.5860
0.5244 0.97967 -0.2315 1.612 -0.0197 -0.1196 -0.0167 -0.0193 1.5866
0.6049 0.97546 -0.2276 1.631 -0.0193 -0.1171 -0.0170 -0.0197 1.5855
0.6891 0.97093 -0.2115 1.653 -0.0169 -0.1014 -0.0162 -0.0190 | 1.5866
(.7354 0.96838 -0.1969 1.666 -0.0146 -0.0874 -0.0152 -0.0180 | 1.5885
0.8005 0.96472 -0.1690 1.683 -0.0127 -0.0764 -0.0162 -0.0192 1.5862
0.8523 096173 -0.1385 1.699 -0.0087 -0.0520 -0.0134 -0.0166 | 1.5913
0.9099 0.95831 -0.0941 1.716 -0.0051 -0.0302 -0.0114 -0.0148 1.5949
1.0000 0.95274 0.0000 1.742 0.0000 0.0000

Gowrisankar Manukonda, P. VENKATALAKSHAMI, Karumudi Rambabu, Excess volumes,

isentropic compressibilities and viscosities of binary mixtures of N-ethylaniline with phenones at
303.15 K, International journal of physics and research (IJPR) 3(4) (2013) 5-16.
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Water + diisopropanolamine (DIPA) (4 niza)

Table 2. Experimental Densities and Excess volumes of the Water (1) + DIPA (2) system

Density (g/cm’)

Excess volume (cm®/mol)

303.15K, 313.15K, 323.15K, 333.15K, 303.15K, 313.15K, 323.15K 333.15K,
0.0000 0.9994 0.9919 0.9842 0.9763 0.0000 0.0000 0.0000 0.0000
0.1117 1.0018 0.9944 0.9868 0.9789 -0.3032 -0.3043 -0.3093 -0.3108
0.2087 1.0043 0.9969 0.9893 0.9814 -0.5437 -0.5440 -0.5480 -0.5468
0.3473 1.0083 1.0009 0.9933 0.9890 -0.8420 -0.8417 -0.8382 -0.8331
0.4503 1.0118 1.0045 0.9969 0.9890 -1.0221 -1.0175 -1.0077 -0.9973
0.5323 1.0156 1.0082 1.0005 0.9926 -1.1728 -1.1576 -1.1407 -1.1255
0.6486 1.0205 1.0130 1.0052 0.9971 -1.2407 -1.2085 -1.1820 -1.1557
0.7592 1.0259 1.0184 1.0106 1.0025 -1.2179 -1.1771 -1.1415 -1.1101
0.8313 1.0276 1.0202 1.0126 1.0046 -1.0675 -1.0266 -0.9890 -0.9571
09172 1.0217 1.0155 1.0089 1.0019 -0.6457 -0.6212 -0.6017 -0.5859
0.9672 1.0087 1.0043 0.9993 0.9936 -0.2472 -0.2454 -0.2446 -0.2458
1.0000 0.9957 0.9923 0.9881 0.9832 0.0000 0.0000 0.0000 0.0000

Jinho Kim, Jaeseok Na and Hun Yong Shin, Measurement and Correlation of density and excess
volume for Water+DIPA, DIPA+MDEA and Water+DIPA+MDEA systems, Korean Chem. Eng.
Res., 57(2), 198-204 (2019)
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Diisopropanolamine (DIPA)+ Methyldiethanolamine (MDEA) (4 niza)

Table 3. Experimental Densities and Excess volumes of the DIPA (1) + MDEA (2) system

Table 3. Experimental Densities and Excess volumes of the DIPA (1) + MDEA (2) system

R Density (gfcm?) Excess volume (cm*/mol)

1 303.15K, 313.15K, 323.15K, 333.15K, 303.15K, 313.15K, 323.15K, 333.15K,
0.0000 1.0327 1.0253 1.0176 1.0099 0.0000 0.0000 0.0000 0.0000
0.0900 1.0302 1.0226 1.0150 1.0073 -0.1008 -0.0826 -0.0919 -0.0942
0.1823 1.0267 1.0192 1.0115 1.0038 -0.0971 -0.0831 -0.0924 -0.0956
0.2774 1.0232 1.0157 1.0080 1.0003 -0.0890 -0.0768 -0.0847 -0.0912
0.3740 1.0197 1.0122 1.0046 0.9969 -0.0786 -0.0683 -0.0772 -0.0857
0.5735 1.0129 1.0055 0.9978 0.9901 -0.0642 -0.0628 -0.0701 -0.0778
0.6758 1.0096 1.0021 0.9945 0.9867 -0.0533 -0.0552 -0.0609 -0.0667
0.7818 1.0062 0.9988 0.9911 0.9833 -0.04064 -0.0518 -0.0573 -0.0610
0.8902 1.0027 0.9953 0.9876 0.9798 -0.0162 -0.0222 -0.0229 -0.0309
1.0000 0.9994 09919 0.9842 0.9763 0.0000 0.0000 0.0000 0.0000

Jinho Kim, Jaeseok Na and Hun Yong Shin, Measurement and Correlation of density and excess
volume for Water+DIPA, DIPA+MDEA and Water+DIPA+MDEA systemsKorean Chem. Eng. Res.,
57(2), 198-204 (2019)
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Ethanol + water (3 niza)

Tahle1. Densities (= cm ) for all binary mixtures at varioss temperatures. & and x represent mass and
mole fraction of the first component, respactivaly.
Ethanol (1) + Water (2}

e Xzom 2TBISE 28 15K 288. 13K
.00 0000 10000 0.9908 08002
0.10 00416 00880 0.9850 08836
0.20 00891 05740 0.89726 09708
0.30 0.1435 00628 0.9600 08572
0.40 020868 00480 0.9428 08383
0.50 03811 0oL57 0.9222 00184
0.60 03687 00040 0.9000 0.B26R
0.70 04771 02208 0.8768 08736
080 06100 08560 0.8525 08483
0.90 0.7TE7 0.a315 0.8271 082138
1.00 1 0000 08024 0.7883 0.7852

Gerson A. Rodriguez, Daniel R. Delgado, Fleming Martinez, Maryam Khoubnasabjafari, Abolghasem
Jouyban, Volumetric properties of some pharmaceutical binary mixtures at low temperatures and
correlation with the Jouyban-Acree model, Rev. colomb. cienc. quim. farm. vol.40 no.2 Bogota
July/Dec. 2011
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1,2-Propanediol + water (3 niza)

Tahlel. Densities ( cmi ) for all binary mixtures at various temperaturss. i and x represent mass and
mola fraction of the first component, respectivaly.

1.2-Propanaedial (1) + Water (2)

Lm Xan 2TBISE 28 15K 288. 13K
0.00 00000 10000 0.0008 00002
0.10 00256 10086 1.0078 1.0080
0.20 00559 10180 1.0168 10154
0.30 00221 10283 1.0265 1.0245
0.40 0.1363 10379 1.0354 10328
0.50 0.1914 10453 1.0423 10321
0.60 02621 10500 1.0467 1.0432
0.70 03358 10518 1.0482 10448
0.80 04264 10513 1.0477 1.0441
0.90 0 6806 10485 1.0451 10414
1.00 1 0000 10445 1.0420 10382

Gerson A. Rodriguez, Daniel R. Delgado, Fleming Martinez, Maryam Khoubnasabjafari, Abolghasem
Jouyban, Volumetric properties of some pharmaceutical binary mixtures at low temperatures and
correlation with the Jouyban-Acree model, Rev. colomb. cienc. quim. farm. vol.40 no.2 Bogota
July/Dec. 2011
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Ethanol + 1,2-Propanediol (3 niza)

Tahlel. Densities ( cmi ) for all binary mixtures at various temperaturss. i and x represent mass and
mola fraction of the first component, respectivaly.

Ethanadl 13+ 1_2-Propanediol (2

armt Xzom 2TBISE 2B 15K 288. 13K
0.00 00000 10445 1.0420 10382
0.10 0.1551 10153 1.0123 10082
0.20 03823 Qo875 0.9842 08807
0.30 04145 00612 0.9575 08530
0.40 05241 05361 0.9322 08286
0.50 06220 00120 0.9080 09043
0.60 0.7124 0.8880 0.8848 08811
0.70 0.7940 02664 0.8622 0.B5R6
0.80 08685 08446 0.8403 08366
0.90 09370 0.8134 0.8121 0.R134
1.00 1 0000 02024 0.7983 0.7050

* The mean standard deviation was 0.0001 g et

Gerson A. Rodriguez, Daniel R. Delgado, Fleming Martinez, Maryam Khoubnasabjafari, Abolghasem
Jouyban, Volumetric properties of some pharmaceutical binary mixtures at low temperatures and
correlation with the Jouyban-Acree model, Rev. colomb. cienc. quim. farm. vol.40 no.2 Bogota
July/Dec. 2011
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Dimethylformamide + 2-butanol (1 niz)

Table 2. Experimental densities (p), excess molar volume (1), ultrasonic velocity (1), excess ultrasonic velocity (u*), excess isentropic compressibility
values (Ks"), acoustical impedance (£°) of the systems DMF (x,) + 2-BuOH (x2) and + 2-PnOH (x:) for different molar ratios at different temperatures

X ptkgm": u(ms™) Fim'mol")  wf(ms)  KSx10™(Pah) Zx? (kgm“:s'l]
T=298.15K
DMF+2-BuOH
0.0000 802876 121246 0.000000 0.0000 0.0000 0.0000
0.0501 808.412 1221.62 0051275 -1.2418 -5.1712 41991
0.0998  814.391 1230.81 0057082 -2.539 -9.5810 -8.1522
0.1494 820230 1240.03 0087625 -3.9582 -132035 -11.9287
0.198 826253 1249 46 0.102792 -5.2549 -16.3315 -153106
02514 832892 1259.16 0.111956 -7.2640 -182764 -19.1462
02994 838943 1269.01 0.129339 -8.2407 -204661 -21.6352
0.3491 845789 1278 61 0.097950 -10.038 -212227 -24 5820
03998  853.100 1289 34 0045545 -11.137 -22.1926 26,6438
04495 860600 1300.63 -0.025648 -11.644 -23.0998 -27.8472
05002 868514 131225 -0.109503 -12271 -23.2197 288213
05498  876.198 1324.71 -0.171279 -12.006 -23.5260 286514
0.5999 884624 1337.68 -0.282010 -11.573 -23.2564 -279612
0.6524 892730 1351.75 -0.314051 -10.883 -22 3857 -26.6122
0.7001 900.111 1364 88 -0.331903 -10.132 -20.9800 -24 8931
0.7496 907623 1378.78 -0.324764 93078 -18.8252 -22.6723
0.7999 914938 139287 -0.277351 -8.7504 -15.6421 -20.2480
0.8502 922106 1407 87 -0.206137 15377 -122139 -16.7833
0.9000 928,796 1422 85 0090818 -6.4661 -71.9416 -13.0228
0.9501 936,300 1439 38 -0.030371 -4.1948 -31.71221 -7.6586
10000 G944 270 1458 .05 0000000 0,000 00000 L0000

Aklima Jahan, Md. Ashraful Alam, Md. Rabiul Awual, Shamim Akhtar, Volumetric and Acoustic
Properties for Binary Mixtures of N,N-Dimethylformamide with 2-Butanol and 2-Pentanol at
Temperatures between 298.15 K and 318.15 K, American Journal of Chemistry 2019; 9(1): 1-12
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Dimethylformamide + 2-butanol (1 niz)

Table 2. Experimental densities :pz)lexcess molar volume (1), ultrasonic velocity (1), excess ultrasonic velocity (u°), excess isentropic compressibility
values (Ks*), acoustical impedance (Z°) of the systems DMF (x,) + 2-BuOH (x2) and + 2-PnOH (x:) for different molar ratios at different temperatures

X, pilkem™)  wims") Pim'mol’) & (ms') KF0Y(Pa')  Zx107 (kgmTsT)

T=303.15K
DMF+2-BuOH

0.0000 798683 119545 0.000000 0.0000 0.0000 00000

0.0501 804205 1204.05 0.050489 -1.6905 -4.7153 -4 5084
00998  B10.160 121328 0.056186 -2 8361 -9.5071 -8.2930
01494  B15793 122238 0107076 -4.2611 -13.2556 -12.0326
0.1986 821967 1232.09 0.102739 -5.1634 -17.0121 -15.0515
02514  B28.575 124207 0.112298 -6.7679 -19.5129 -18.5090
0.2994 834597 1251.07 0.130175 -8.4795 -20.8673 -21.5846
0.3491 841410  1261.13 0.099046 -9.6960 -22 3289 -240125
03998  B48.374 1271.33 0.078713 -11.198 =22 B548 -26.3975
04495  B535730 128256 0.017839 -11.642 -23 8699 -27.5328
05002  B63.058 1294 26 <0.012715 -12.059 -24.2150 -28.3169
05408  B71.791 1306.23 -0.181361 -12.155 -24.1624 -28.4634
0.5999  BRO.0%9 131899 -0.283729 =11.800 -23.8197 -27.8505
06524  B88.162 1332.79 -0.315971 -11.239 -22 8122 -26.6333
0.7001 895575 134588 <0.339602 -10.399 -21.4570 =24 8353
07496 902987 135992 -0.326055 92973 -19.4825 -22.4121
0.7999 910279 137388 0278927 -8. 7283 -16.1945 =20.0085
08502 917420 138877 0207420 -T4816 -12.6736 -16.5530
09000 924083 1403.50 -0.091358 -6.5149 -8.1639 -129352
09501 931.500 141960 -0.025713 -4 5252 -3.5903 -7.8925

L0000 939496 143845 0.000000 0.0000 0.0000 00000

Aklima Jahan, Md. Ashraful Alam, Md. Rabiul Awual, Shamim Akhtar, Volumetric and Acoustic
Properties for Binary Mixtures of N,N-Dimethylformamide with 2-Butanol and 2-Pentanol at
Temperatures between 298.15 K and 318.15 K, American Journal of Chemistry 2019; 9(1): 1-12
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Dimethylformamide + 2-butanol (1 niz)

Table 2. Experimental densities :pz)lexcess molar volume (1), ultrasonic velocity (1), excess ultrasonic velocity (u°), excess isentropic compressibility
values (Ks*), acoustical impedance (Z°) of the systems DMF (x,) + 2-BuOH (x2) and + 2-PnOH (x:) for different molar ratios at different temperatures

X plkgm™)  wims') P (m'mol”) «"(ms') K%I0T(Pa") Z%107(kgmTs)

T=308.15K
DMF+2-BuOH

0.0000  T94.386 1178.45 0.000000 0.0000 00000 0.0000

0.0501 799.909 1187.21 0.048321 -1.4189 -52843 -4 2386
0.0998  BD5.852 1196.13 0.052924 27622 99534 -8.1359
01494 B11.647 1205.16 0.083677 -4.1436 -13.8914 -11.7969
01986  817.619 1214.21 0.099496 -5.5916 -17.0415 -152279
02514 824200 122404 0.109487 -12216 -19.6102 -18.6732
0.2994  830.197 1233.22 0.127871 -8.6383 -21.3950 -21.4751
0.3491 836.983 1243.08 0.096824 -9.9342 -12 8131 -23.9467
(03998 8439014 1253.43 0077225 -11.162 -23 6858 -26.0782
0.4495 851244 1264.12 0.01593%8 -12.021 =24 2601 -27.5582
0.5002 858582 1275.48 -0.018379 -12.650 -24.3995 -28 5211
0.5498 867345 1287.80 -0.194019 -12.268 -24.8854 -28 2551
0.5999 875517 1300.48 0287560 -11.862 -24.5944 -27.6053
06524  8B3548 131428 -0.318651 -11.162 -23.6976 -26.2788
0.7001 890938 132699 0342646 -10.573 <22 0559 =24 7441
0.7496 898324 134068 -0.328901 -9.6856 -19.8240 -22 5215
0.7999  905.581 1354 86 0280483 -8.7568 -16.7463 -19.8244
0.8502  912.702 136923 -0 208802 -7.8881 -12.7768 -16.7536
09000 919312 1384.32 -0.089231 -6.4186 -8.5232 -12.7191
09501 926800 139972 -0.031276 -4.9829 -3.3449 -8.2442

L0000 934.707 141888 0.000000 0.0000 0.0000 0.0000

Aklima Jahan, Md. Ashraful Alam, Md. Rabiul Awual, Shamim Akhtar, Volumetric and Acoustic
Properties for Binary Mixtures of N,N-Dimethylformamide with 2-Butanol and 2-Pentanol at
Temperatures between 298.15 K and 318.15 K, American Journal of Chemistry 2019; 9(1): 1-12
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Dimethylformamide + 2-butanol (1 niz)

Table 2. Experimental densities :pz)lexcess molar volume (1), ultrasonic velocity (1), excess ultrasonic velocity (u°), excess isentropic compressibility
values (Ks*), acoustical impedance (Z°) of the systems DMF (x,) + 2-BuOH (x2) and + 2-PnOH (x:) for different molar ratios at different temperatures

X plkgm®)  wims') FPim'mol') »fims') KS0%(Pa')  Z%107 (kgms')

T=318.15K
DMF+2-BuOH

0.0000 785493 114445 0.000000 0.0000 0.0000 00000

0.0501 791.051 1153.18 0.041059 -1.1903 -6.0408 -3.9514
0.0998  797.007 1162.05 0.040246 -23238 -11.3693 -7.5830
0.1494  BO2800 117006 0.068053 -4.4623 -14.3935 -11.7636
0.1986  B08.747 117926 0.083327 -5.4960 -18.3960 -14.7807
02514  B15297 1189.19 0.093066 -6.7385 -21.6887 -17.8313
0.2994  B21.258 1198.05 0.112293 -8.2103 -23.4871 -20.6159
(0.3491 828010 120739 0.080656 -9.7482 -24 6455 -23.2354
03998  B34.906 1217.38 0.060756 -11.049 -25.4637 -25.3852
0.4495  B42.169 122766 0.001664 -12.032 -259114 -26.9423
05002 849532 1238 48 -0.039438 -12.905 -25.7594 -28 0988
0.5498 BS7973 1250.18 -0.189891 -12.849 -25.9308 -28.1208
0.5999 266297  1262.61 ~0.304044 -12.393 -25.7211 <27 4465
0.6524 874271 1276.14 -0.333749 -11.644 -24 8573 -26.1110
0.7001 881.621 1288 89 -0.357560 -10.719 234775 =24 3220
0.7496  B88.933 1302.11 -0.339798 -9.9928 -20.9345 -2 2959
0.7999  896.151 1316.15 -0.289991 -8.8846 -17.8208 -19.5059
0.8502 903226 13299 0215809 -8.2718 -133164 -16.7448
0.9000  909.776 134478 -0.091491 -6.7268 -8 8314 -12.7387
0.9501 917100 136039 -0.021133 -4 7488 -3.7415 -1.8754
10000 925096 1378.98 0.000000 00000 0.0000 0.0000

Aklima Jahan, Md. Ashraful Alam, Md. Rabiul Awual, Shamim Akhtar, Volumetric and Acoustic
Properties for Binary Mixtures of N,N-Dimethylformamide with 2-Butanol and 2-Pentanol at
Temperatures between 298.15 K and 318.15 K, American Journal of Chemistry 2019; 9(1): 1-12
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Dimethylformamide + 2-pentanol (1 niz)

Table 2. Experimental densities :pz)lexcess molar volume (1), ultrasonic velocity (1), excess ultrasonic velocity (u°), excess isentropic compressibility
values (Ks*), acoustical impedance (Z°) of the systems DMF (x,) + 2-BuOH (x2) and + 2-PnOH (x:) for different molar ratios at different temperatures

% pilkem™)  wims")  P(w'mel™) o (ms')  KS0Y(PaY) 2107 (kgmsT)

T=303.15K
DMF+2-PnOH

0.0000  B01.295 121493 0.000000 00000 0.0000 00000

00506 BO5T02 1225.76 0.082507 27103 -1.3910 -5.0418
00997 BID540 123645 0.104533 52844 -14.4381 -9.0018
01515 Ble272 1247 80 0.066828 7.8077 -21.5428 -12.2251
02000 821868 125794 0.024205 94255 -26.8252 -15.2368
0.2497  B28.337 1268.91 -0.087389 11.3917 -32.6281 -16.7940
02909  B333I8 1278 26 0113738 13,0606 -36.5962 -18.2516
03510 841237 129049 -0.199946 13.7157 -40.0897 -20.5525
0.3999  B47995 1300.59 -0.278183 14.0575 =42 2800 -21.7460
04494  B54694 1310.71 -0.314954 13.9720 -43 2681 -23.0899
05003  B61.886 1321.72 -0.359273 14.1265 440772 -23.4091
0.5491 868917 1331.99 -0.389957 13.6269 -43.6197 -23.6338
06002  876.136 134291 -0.379755 12 8697 -42 0887 -23.7615
06500  BR3.479 1353 81 -0.374990 11.9673 -39.9339 -23.1014
07000 290808  1364.31 -0.339436 10,2018 -36.2304 =22 7020
0.7499  R98.243 1374.43 -0.289828 7.5942 -31.1553 -22.3480
07999 905546 138590 -0.200843 58308 -25.9569 -20.8190
08500 913278 139595 0.124727 21332 -18.6279 -19.8425
09000 921494 140699 -0.066932 -1.1133 -11.1824 -17.0951
09500 929400 141792 0.044794 -5.04%0 -2.1743 -14.7081
L0000 939496 1438.45 0.000000 0.0000 0.0000 0.0000

Aklima Jahan, Md. Ashraful Alam, Md. Rabiul Awual, Shamim Akhtar, Volumetric and Acoustic
Properties for Binary Mixtures of N,N-Dimethylformamide with 2-Butanol and 2-Pentanol at
Temperatures between 298.15 K and 318.15 K, American Journal of Chemistry 2019; 9(1): 1-12
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Dimethylformamide + 2-pentanol (1 niz)

Table 2. Experimental densities :pz)lexcess molar volume (1), ultrasonic velocity (1), excess ultrasonic velocity (u°), excess isentropic compressibility
values (Ks*), acoustical impedance (Z°) of the systems DMF (x,) + 2-BuOH (x2) and + 2-PnOH (x:) for different molar ratios at different temperatures

X o :kgm”:l u{ms") Fim'mol™) o (ms") K50%Pa") Z%007° (kgm“:s'[)
T=308_15K
DMF+2-PnOH

0.0000  797.109 119723 0000000 0.0000 0.0000 0.0000

0.0506 &01.536 120813 0077592 2 8492 -7.9807 -4 TR20
0.0997 206.370 1218 43 0.097506 5.1022 -14.9265 -8 8973

0.1515 £12.122 1229 81 0.053811 7.7302 -22 5459 -11.9121
02000  B17.685 123998 0.012255 9.4501 -28. 1865 -14.7926
0.2497 824126 125096 -0.099811 11.5023 -34.3471 -16.2411
0.2909 229112 1259 43 -0.129392 12 3561 -37.5274 -18.3041
03510  RB36.942 127197 -0.209293 134187 -41.6171 -20.29%
0.3999 843 557 1281.90 -0.274735 13.6727 -43.7063 -21.6956
0.4494  B50.438 1292 22 -0.335653 13.8729 -452291 -22 5081
0.5003 857 445 1302.69 -0.362927 13.5785 -45 4675 -23 4065
0.5491 #64.399 1313.62 0388811 13.8293 -45.7278 -23.0491
0.6002 &71.761 1324 51 -0.396805 13.1398 -44 3135 -22 8896
0.6500  R78.964 1334 85 -0.380667 11.7760 -41.5249 -22 7931
0.7000  ER6.310 1345 68 -0.349628 10.4429 -38. 1006 -21.9657
0.7499  R93.744 135553 -0.302505 76712 -32.6514 -21.7394
0.7999  901.109 136602 -0.221465 5.0467 -26.5252 -20.8990
08500 908803 1377.11 -0.143936 24943 -19.8571 -18.9282
09000 916977 1387.69 0084678 -1.0938 -11.7865 -16.3658
09500 924 896 139852 0.024152 -5.0067 24282 -14.1558
L0000 934707 1418 88 0000000 0.0000 0.0000 0.0000

Aklima Jahan, Md. Ashraful Alam, Md. Rabiul Awual, Shamim Akhtar, Volumetric and Acoustic
Properties for Binary Mixtures of N,N-Dimethylformamide with 2-Butanol and 2-Pentanol at
Temperatures between 298.15 K and 318.15 K, American Journal of Chemistry 2019; 9(1): 1-12
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Dimethylformamide + 2-pentanol (1 niz)

Table 2. Experimental densities :pz)lexcess molar volume (1), ultrasonic velocity (1), excess ultrasonic velocity (u°), excess isentropic compressibility
values (Ks*), acoustical impedance (Z°) of the systems DMF (x,) + 2-BuOH (x2) and + 2-PnOH (x:) for different molar ratios at different temperatures

X, plkgm®)  wims") Fw'mol’) «Fims") K50Z(Pa') 25007 (kgms')

T=313.15K
DMF+2-PnOH

0.0000  792.841 1179.60 0000000 0.0000 0.0000 0.0000

0.0506 797301 1190.40 0.071086 28087 -8.3689 -4 6638
0.0997  802.145 1200.00 0087278 44209 -14.7562 -9.1830
0.1515  807.889 1210.89 0.041528 6.6232 <22 1885 -12.4676
02000 813304 1221.96 0.016129 93051 -29.3060 -14.6737
0.2497  B19.826 123294 <0.110194 11.4227 -35.9432 -15.9083
0.2909  824.859 1242.04 -0.148027 129621 -40.1992 -17.2890
03510 832691 1253.97 -0.231902 134983 -43 8218 -19.6430
0.3999 839281 1263.67 -0.297398 13.5925 -45 8007 -21.1512
0.4494  B45990 127399 -0.341722 13.8660 -47.3398 -22 0753
05003  853.098 128459 -0.383305 13.7794 -47 9155 -22 6225
0.5491 859.934 1295.21 -0.39908% 13.7970 -47 8461 -22 5848
0.6002 867282 1306.19 -0.408455 13.2806 -46.5483 -22 2636
0.6500 874535 1316.59 -0.399939 12.0606 -43 8210 -21.9482
0.7000  8BL.790  1327.01 -0.361977 104042 -39 8625 -21.5057
0.7499 889234 133729 -0.317994 81523 -34.6740 -20.7873
0.7999 896660 134792 0244472 5.7606 285234 -19.6409
08500 904314 135753 0164827 1.8245 -20.2973 -18.9713
0.9000 9123550  1368.39 0.112906 -1.3841 -12.2571 -16.1962
0.9500  920.623 1379.91 -0.018580 -4.5037 -3.2498 -12.8595
L0000 929906 1399 .66 0000000 0.0000 0.0000 0.0000

Aklima Jahan, Md. Ashraful Alam, Md. Rabiul Awual, Shamim Akhtar, Volumetric and Acoustic
Properties for Binary Mixtures of N,N-Dimethylformamide with 2-Butanol and 2-Pentanol at
Temperatures between 298.15 K and 318.15 K, American Journal of Chemistry 2019; 9(1): 1-12
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Dimethylformamide + 2-pentanol (1 niz)

Table 2. Experimental densities :pz).,lexcess molar volume (1), ultrasonic velocity (1), excess ultrasonic velocity (u°), excess isentropic compressibility
values (Ks*), acoustical impedance (Z°) of the systems DMF (x,) + 2-BuOH (x2) and + 2-PnOH (x:) for different molar ratios at different temperatures

Xi plkgm™)  wims")  Fw'mol™) «(ms') Kx10%(Pa') 2107 (kgm’s')

T=318.15K
DMF+2-PnOH

0.0000 788491 1162.00 0.000000 0.0000 0.0000 0.0000

0.0506 792992 117242 0.063641 25429 -8.3967 -4 6957
0.0997  797.854 1182.75 0.075266 49992 -16.3891 -8.4031

D515 BO3.584 1193.40 0.028572 T.0853 -23 9488 -11.6879
0.2000 809325 120395 -0.041647 93665 -31.1538 -13.7322
0.2457  B15.449 121493 -0.119938 11.6099 -37.8479 -15.2708
0.2909 820427 1223 41 0153244 12.6365 -41.3590 -17.0755
03510  B28400 123561 -0.257961 13.6040 -46.0487 -18.8185
0.3999 834982 124527 -0.325098 13.7938 -482203 -20.1975
0.4494  R41.643 1255.717 -0.366254 14,3889 -50.1649 -20.8589
05003 B48.706 1266.24 -0.405250 143226 -50.7338 -21.4001
0.5491 855.509 1276.79 -0.419593 14.4190 -50.7105 -21.3020
0.6002  B62.702 1287.61 0414704 13.9036 -49.2169 -21.1521
0.6500 869909 129773 -0.403766 12.5659 -46.2000 -20.9808
0.7000  &77.203 1307.79 -0.371836 10.7178 -41.8991 -20.6457
0.7459  BB4.709 131731 -0.335802 7.8802 -35.9527 -20.3657
0.7999  892.198 132781 0269640 55391 =29 6498 -19.1054
0.8500 899814 133792 0187512 22602 =21.6909 -17.8904
0.9000  908.012 1348.71 0.133515 -0.7943 -13.3897 -15.0978
09500 916.149 1359.95 -0.045789 -3.9927 -3.9702 -11.7989
10000 9250096 1378.98 0.000000 0.00000 0.00000 0.00000

Aklima Jahan, Md. Ashraful Alam, Md. Rabiul Awual, Shamim Akhtar, Volumetric and Acoustic
Properties for Binary Mixtures of N,N-Dimethylformamide with 2-Butanol and 2-Pentanol at
Temperatures between 298.15 K and 318.15 K, American Journal of Chemistry 2019; 9(1): 1-12
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1,4 Dioxane + Bromo Benzene (1 niz)

Table 2. Comparison of Experimental and Prediction of Excess molar volume, kinematic viscosities
by Redlitch-Kister nonlinear model for 1,4 Dioxane + Bromo Benzene at 303.15K

Expenmental Prediction
% plgem’ n'mPa=s FE fem’-mal? VexmiC5) VE (cm’ mel ) AVE m'mPa-s An
0.0000 14817 1.0201 0.0000 0.6863 0.0000 0.0000 10201 0.0000
0.1047 14432 10253 0.7354 0.7106 0.7123 0.0229 10182 00073
0.2083 13062 1.0302 1.1127 0.7379 0.8569 0.2558 10202 -0.0100
03109 13468 1.0333 15952 07672 14569 0.1383 1.0200 00133
04124 12963 1.0333 2.0647 0.7919 1.7369 03078 1.0123 0.0210
05128 124096 1.0353 21838 0.8220 198095 0.1993 1.0095 -0.0260
0.6122 1.1999 1.0430 24288 0.8633 23526 0.0762 10213 00237
0.7106 1.1578 1.0569 19581 09129 15465 0.0116 1.0386 0.0183
0.8080 1.1125 10688 16402 09607 16301 0.0101 1.0543 00143
0.9045 1.0698 1.0800 1.1176 1.0093 1.1134 0.0042 10712 -0.0088
1.0000 10271 1.0958 0.0000 10669 0.0000 0.0000 10938 0.0000

R. Ramesh, A. Hisyam, A.Z. Sulaiman, K. Ramesh, Measurement and Predict Thermo Physical
Properties of Binary Liquid Mixtures at Various Temperatures Using Redlich-Kister Model. Chemical
Engineering and Science, 2014, Vol. 2, No. 2, 18-23
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1,4 Dioxane + Bromo Benzene (1 niz)

Table 3. Comparison of Experimental and Prediction of Excess molar volume, kinematic viscosities
by Redlitch-Kister nonlinear model for 1,4 Dioxane + Bromo Benzene at 308.15K

Expenmental Prediction
= plgem? n'mPas I fem’ mel?! | ——— VE (cmr-mol) 4= n/mPa-s Ay
0.0000 14682 09813 0.0000 066283 0.0000 0.0000 09815 0.0000
0.1047 14267 09783 0.5469 06858 0.5407 0.0062 09844 0.0059
0.2083 13819 09793 0.8984 0.7088 0.8304 0.0390 09874 0.0079
03109 13336 09826 12346 07333 11783 0.0761 09983 -0.0099
04124 12826 09875 1.7914 0.7362 1.6934 0.0980 1.0031 0.0136
05128 12373 09735 2.0033 0.7808 19620 0.0433 09932 0.0197
06122 1.1899 093533 198280 0.8187 1.8028 0.1852 09739 0.0184
0.7106 1.1499 09380 1.6439 08618 1.5106 0.1353 09730 00141
0.8080 1.1036 09703 13838 09011 12973 0.0863 09810 0.010%
09045 1.0396 09717 0.7803 09445 07711 0.0094 09778 -0.0061
1.0000 1.0169 1.0094 0.0000 09927 0.0000 0.0000 1.0094 0.0000

R. Ramesh, A. Hisyam, A.Z. Sulaiman, K. Ramesh, Measurement and Predict Thermo Physical
Properties of Binary Liquid Mixtures at Various Temperatures Using Redlich-Kister Model. Chemical
Engineering and Science, 2014, Vol. 2, No. 2, 18-23
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1,4 Dioxane + Bromo Benzene (1 niz)

Table 4. Comparison of Experimental and Prediction of Excess molar volume, kinematic viscosities
by Redlitch-Kister nonlinear model for 1,4 Dioxane + Bromo Benzene at 313.15K

Expenmental Prediction
X plgem’™ #'mPa-s FE fem® mal ! Feamercs VE et -mol') A #mPa-s Ay
0.0000 14349 09530 0.0000 0.6564 0.0000 0.0000 09530 0.0000
0.1047 14129 09420 03930 0.6700 02026 0.0944 09496 -0.0067
02083 13698 094290 06833 0.6980 03167 01688 09712 0.0223
03109 13256 09480 1.1992 0.7182 1.0909 0.1083 09982 -0.0502
04124 12773 09467 13704 0.7411 1.1593 02111 10243 00776
05128 12308 09370 16700 0.7613 14501 02199 1.0280 0.0910
06122 1.1873 0916z 1.7245 0.7746 13576 0.3669 1.0148 0.0986
0.7106 1.1467 09011 1.1760 0.795% 1.1098 0.0662 10133 01142
02020 1.1026 09203 0.2960 0.8457 08637 00323 10411 0.1208
09043 1.0368 09143 0.6064 0.8757 0.3339 0.0705 09882 0.0737
1.0000 1.0128 00447 0.0000 09327 0.0000 0.0000 00447 0.0000

R. Ramesh, A. Hisyam, A.Z. Sulaiman, K. Ramesh, Measurement and Predict Thermo Physical
Properties of Binary Liquid Mixtures at Various Temperatures Using Redlich-Kister Model. Chemical
Engineering and Science, 2014, Vol. 2, No. 2, 18-23
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1,4 Dioxane + Ethyl Benzene (1 niz)

Table 5. Comparison of Experimental and Prediction of Excess molar volume, kinematic viscosities
by Redlitch-Kister nonlinear model for 1,4 Dioxane + Ethyl Benzene at 303.15K

Expenmental Prediction
= plgem’? n'mPa-s V= fom*mel! | ——— VE (cor-mol) 4 1= n'mPas Ay
0.0000 0.8662 0.6020 0.0000 0.7042 0.0000 0.0000 0.6020 0.0000
0.1047 09068 06314 07737 0.7193 0.7493 0.0242 06834 -0.0340
02083 09133 0.6663 1.1728 0.7298 1.1297 0.0431 07287 0.0624
03109 09218 0.6934 14122 0.71522 13095 0.1027 0.7792 0.0838
04124 09301 0.7161 16919 0.7680 135621 0.1298 0.8284 01123
05128 09399 0.7489 1.8462 0.7924 16591 0.1871 0.8740 012351
06122 09534 0.7923 16595 0.8302 15413 0.1180 09149 0.1224
0.7106 09687 08390 13748 08677 13663 0.0083 09593 0.1203
0.8030 09876 0.8986 0.8473 09236 0.8404 0.0069 1.0137 0.1151
09043 1.0069 09711 04003 09722 03063 0.0040 1.0404 -0.0693
1.0000 10271 109358 0.0000 10669 0.0000 0.0000 10958 0.0000

R. Ramesh, A. Hisyam, A.Z. Sulaiman, K. Ramesh, Measurement and Predict Thermo Physical
Properties of Binary Liquid Mixtures at Various Temperatures Using Redlich-Kister Model. Chemical
Engineering and Science, 2014, Vol. 2, No. 2, 18-23
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1,4 Dioxane + Ethyl Benzene (1 niz)

Table 6. Comparison of Experimental and Prediction of Excess molar volume, kinematic viscosities
by Redlitch-Kister nonlinear model for 1,4 Dioxane + Ethyl Benzene at 308.15K

Expenmental Prediction
X plgem’ n'mPa-s I fem*mol? Pessercsi VE (enr-mol ) 4= n'mPa-s Any
0.0000 0.8593 05893 0.0000 06853 0.0000 0.0000 03893 0.0000
0.1047 0.2048 06220 0.6049 06951 0.5886 0.0163 06331 00311
02083 09030 06399 08638 0.7086 08166 0.0472 0.6897 00498
03109 09118 06663 1.0935 0.7310 1.0421 0.0514 0.7336 00671
04124 09207 0.6844 13569 0.7433 13240 0.0329 0.7782 00838
05128 09310 0.7073 15074 0.7397 13972 0.1102 0.8163 -0.1002
06122 09445 0.7421 13707 0.7857 13197 0.0510 0.8504 -0.1083
0.7106 09602 0.7874 1.0924 0.8200 1.0521 0.0403 0.8958 0.1084
0.8080 09786 0.8440 0.6333 0.8623 0.6320 0.0013 09523 0.1083
09043 09976 082858 02830 08870 02827 0.0003 09339 0.0681
1.0000 10169 1.0095 0.0000 09927 0.0000 0.0000 1.0095 0.0000

R. Ramesh, A. Hisyam, A.Z. Sulaiman, K. Ramesh, Measurement and Predict Thermo Physical
Properties of Binary Liquid Mixtures at Various Temperatures Using Redlich-Kister Model. Chemical
Engineering and Science, 2014, Vol. 2, No. 2, 18-23
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1,4 Dioxane + Ethyl Benzene (1 niz)

Table 7. Comparison of Experimental and Prediction of Excess molar volume, kinematic viscosities
by Redlitch-Kister nonlinear model for 1,4 Dioxane + Ethyl Benzene at 313.15K

Expenmental Prediction
x) pleem’ #mPa-s # fem®mol ! Feseres) V= fenf-mol) 4 1= nmPa-s An
0.0000 08519 0.5699 0.0000 0.6690 0.0000 0.0000 0.5699 0.0000
0.1047 08613 0.3957 03975 0.6812 0.0022 0.3953 0.6099 -0.0142
02083 08725 06161 06663 0.6910 03167 0.1496 0.6462 -0.0301
03109 02843 06379 09803 0.7100 0.7409 02394 06839 00480
04124 0.8974 0.6600 1.0629 0.7266 0.8393 0.2036 0.7278 00678
05128 09120 0.6808 1.1312 0.7411 1.0501 0.0811 0.7622 0.0814
06122 0.9300 0.7068 09261 0.7607 0.8576 0.0683 0.7962 -0.0894
0.7106 09498 07379 06624 0.7883 0.6098 0.0526 0.8333 -0.0974
02020 09712 0.7814 03804 0.28099 03570 0.0324 0.8756 00942
09043 09933 0.8339 0.1881 0.8453 0.1606 00273 09077 0.0538
1.0000 10128 09446 0.0000 09327 0.0000 0.0000 09446 0.0000

R. Ramesh, A. Hisyam, A.Z. Sulaiman, K. Ramesh, Measurement and Predict Thermo Physical
Properties of Binary Liquid Mixtures at Various Temperatures Using Redlich-Kister Model. Chemical
Engineering and Science, 2014, Vol. 2, No. 2, 18-23
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Methanol + Water (1 niz)

Table 1: Densities p, viscosities 7, refractive indices ny,, excess molar volumes V¥, change of refractive indices on mixing An,, and viscosity
deviations Az, for binary mixtures at 7= 292.15 K as a function of mole fractions x,

X P [gfcm'] 7 [mPa.s] ny VE[em?/moL] Ap[mPa.s] Any,
Methanol (1) + water (2)

0 0.9987 1.0226 1.3330 0 0 0
0.0287 0.9892 1.1653 1.3340 -0.0635 0.1551 0.0011
0.0588 0.9821 1.3317 1.3355 -0.1741 0.3345 0.0027
0.0903 0.9742 1.4720 1.3365 -0.2716 0.4884 0.0039
0.1232 0.9663 1.6070 1.3380 -0.3701 0.6376 0.0055
0.1650 0.9575 1.7340 1.3395 -0.5075 0.7826 0.0072
0.2092 0.9486 1.8166 1.3410 -0.6461 0.8843 0.0088
0.2563 0.9379 1.8392 1.3425 -0.7458 0.9272 0.0105
0.3064 0.9275 1.8188 1.3430 -0.8538 0.9284 0.0112
0.3785 0.9111 1.7338 1.3435 -0.9279 0.8745 0.0120
0.4785 0.8904 1.5537 1.3425 -1.0002 0.7376 0.0114
0.5911 0.8664 1.3195 1.3405 -0.9335 0.5520 0.0099
0.7192 0.8419 1.0726 1.3380 -0.7887 0.3603 0.0079
0.8661 0.8146 0.8064 1.3340 -0.4352 0.1575 0.0045
1 0.7918 0.5911 1.3290 0 0 0

Fardad Koohyar, Farhoush Kiani, Sasan Sharifi, Meysam Sharifirad, Seyed Hamed Rahmanpour,
Study on the Change of Refractive Index on Mixing, Excess Molar Volume and Viscosity Deviation
for Aqueous Solution of Methanol, Ethanol, Ethylene Glycol, 1-Propanol and 1, 2, 3-Propantriol at T
=292.15 K and Atmospheric Pressure. September 2012, Research Journal of Applied Sciences,
Engineering and Technology 4(17):3095-3101
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Ethanol + Water (1 niz)

Table 1: Densities p, viscosities 7, refractive indices ny,, excess molar volumes V¥, change of refractive indices on mixing An,, and viscosity
deviations A7, for binary mixtures at 7= 292.15 K as a function of mole fractions x,
X, plg/em’] n [mPa.s] iy, V4 em®/molL] An[mPa.s] Anp,

Ethanol (1) + water (2)

0 0.9987 1.0226 1.3330 0 0 0

0.0201 0.9896 1.2281 1.3360 -0.0732 0.2014 0.0024
0.0416 0.9822 1.5008 1.3395 -0.1829 0.4697 0.0053
0.0645 0.9749 1.8260 1.3430 -0.2991 0.7902 0.0082
0.0890 0.9684 2.1431 1.3470 -0.4388 1.1022 0.0115
0.1207 0.9605 2.4781 1.3510 -0.6144 1.4307 0.0146
0.1554 0.9506 2.7282 1.3545 -0.7546 1.6737 0.0171
0.1933 0.9389 2.8270 1.3575 -0.8540 1.7648 0.0190
0.2350 0.9271 2.8508 1.3600 -0.9525 1.7797 0.0203
0.2975 0.9105 2.7870 1.3620 -1.0579 1.7034 0.0205
0.3894 0.8875 2.4801 1.3640 -1.1007 1.3776 0.0199
0.5013 0.8631 2.1491 1.3655 -1.0445 1.0237 0.0182
0.6404 0.8385 1.8061 1.3660 -0.8976 0.6522 0.0147
0.8180 0.8123 1.4735 1.3645 -0.5263 0.2831 0.0082
1 0.7905 1.2277 1.3615 0 0 0

Fardad Koohyar, Farhoush Kiani, Sasan Sharifi, Meysam Sharifirad, Seyed Hamed Rahmanpour,
Study on the Change of Refractive Index on Mixing, Excess Molar Volume and Viscosity Deviation
for Aqueous Solution of Methanol, Ethanol, Ethylene Glycol, 1-Propanol and 1, 2, 3-Propantriol at T
=292.15 K and Atmospheric Pressure. September 2012, Research Journal of Applied Sciences,
Engineering and Technology 4(17):3095-3101
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Ethylene glycol+ Water (1 niz)

Table 1: Densities p, viscosities 7, refractive indices n;,, excess molar volumes V¥, change of refractive indices on mixing Any, and viscosity
deviations Az, for binary mixtures at 7= 292.15 K as a function of mole fractions x
X, p[g/em’] 77 [mPa.s] ny VE[em?/moL] An[mPa.s] Ang,

Ethylene Glycol (1) + water (2)

0 0.9987 1.0226 1.3330 0 0 0

0.0059 1.0005 1.0455 1.3350 -0.0052 -0.0928 0.0014
0.0151 1.0043 1.1258 1.3375 -0.0068 -0.1929 0.0030
0.0246 1.0084 1.2101 1.3405 -0.0251 -0.2948 0.0050
0.0381 1.0135 1.3500 1.3445 -0.0419 -0.4196 0.0077
0.0524 1.0186 1.5004 1.3485 -0.0591 -0.5496 0.0103
0.0676 1.0242 1.6592 1.3525 -0.0867 -0.6889 0.0127
0.1014 1.0351 2.0454 1.3605 -0.1366 -0.9654 0.0174
0.1403 1.0458 2.5371 1.3685 -0.1849 -1.2364 0.0215
0.1857 1.0566 3.1645 1.3770 -0.2379 -1.4992 0.0254
0.2392 1.0669 3.9795 1.3850 -0.2826 -1.7332 0.0281
0.2697 1.0718 4.4758 1.3890 -0.2999 -1.8349 0.0290

0.3033 1.0763 5.0231 1.3930 -0.3063 -1.9464 0.0297
Fardad Koohyar, Farhoush Kiani, Sasan Sharifi, Meysam Sharifirad, Seyed Hamed Rahmanpour,
Study on the Change of Refractive Index on Mixing, Excess Molar Volume and Viscosity Deviation
for Aqueous Solution of Methanol, Ethanol, Ethylene Glycol, 1-Propanol and 1, 2, 3-Propantriol at T
=292.15 K and Atmospheric Pressure. September 2012, Research Journal of Applied Sciences,
Engineering and Technology 4(17):3095-3101
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I-propanol+ Water (1 niz)

Table 1: Densities p, viscosities 7, refractive indices ny, excess molar volumes V¥, change of refractive indices on mixing An,, and viscosity
deviations A, for binary mixtures at 7= 292.15 K as a function of mole fractions x,
X, plg/em’] 7 [mPa.s] ny, VE[em/moL] Az [mPa.s] Any,

1-Propanol (1) + water (2)

0 0.9987 1.0226 1.3330 0 0 0

0.0155 0.9898 1.2679 1.3375 -0.0571 0.2258 0.0037
0.0322 0.9831 1.5788 1.3425 -0.1601 0.5156 0.0078
0.0540 0.9751 1.9872 1.3475 -0.2929 0.8964 0.0117
0.0865 0.9614 2.4333 1.3540 -0.4154 1.3015 0.0165
0.1443 0.9372 2.9016 1.3615 -0.5137 1.6969 0.0209
0.2167 0.9129 3.1705 1.3680 -0.5946 1.8744 0.0236
0.3101 0.8884 3.1877 1.3735 -0.6431 1.7737 0.0242
0.3891 0.8721 3.0826 1.3765 -0.6540 1.5689 0.0231
0.4869 0.8560 2.9167 1.3795 -0.6459 1.2795 0.0209
0.6114 0.8392 2.7274 1.3825 -0.5567 0.9331 0.0174
0.6873 0.8308 2.5971 1.3835 -0.4858 0.7070 0.0144
0.7751 0.8220 2.4734 1.3845 -0.3609 04725 0.0108
0.8779 0.8132 2.3510 1.3850 -0.1994 0.2203 0.0059
1 0.8045 2.2848 1.3855 0 0 0

Fardad Koohyar, Farhoush Kiani, Sasan Sharifi, Meysam Sharifirad, Seyed Hamed Rahmanpour,
Study on the Change of Refractive Index on Mixing, Excess Molar Volume and Viscosity Deviation
for Aqueous Solution of Methanol, Ethanol, Ethylene Glycol, 1-Propanol and 1, 2, 3-Propantriol at T
=292.15 K and Atmospheric Pressure. September 2012, Research Journal of Applied Sciences,
Engineering and Technology 4(17):3095-3101
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glycerol+ Water (1 niz)

Table 1: Densities p, viscosities 7, refractive indices ny, excess molar volumes V¥, change of refractive indices on mixing An,, and viscosity
deviations A7, for binary mixtures at 7= 292.15 K as a function of mole fractions x,

X 2 [gfem?] 7 [mPa.s] np VE[em*/moL] An[mPas] Anp

1, 2, 3-Propantriol (1) + water (2)

0 0.9987 1.0226 1.3330 0 0 0
0.0213 1.0217 1.3174 1.3450 -0.0318 -35.2572 0.0090
0.0359 1.0363 1.5708 1.3520 -0.0604 -59.3728 0.0139
0.0466 1.0461 1.7769 1.3570 -0.0774 -77.0262 0.0174
0.0707 1.0665 2.3407 1.3675 -0.1199 -116.6879 0.0245
0.0991 1.0878 3.2093 1.3785 -0.1732 -163.2219 0.0314
0.1332 1.1090 4.6115 1.3895 -0.2143 -218.7363 0.0376
0.1748 1.1305 6.9124 1.4010 -0.2521 -285.8703 0.0432
0.2268 1.1532 11.1324 1.4130 -0.3078 -368.4440 0.0477
0.3824 1.1978 43.1006 1.4370 -0.3577 -596.1891 0.0497
0.4389 1.2088 64.7962 1.4430 -0.3516 -668.7981 0.0477
0.5892 1.2304 193.1452 1.4555 -0.2941 -778.316 0.0388
0.6922 1.2407 402.7561 1.4615 -0.2194 -753.6233 0.0302
0.8244 1.2511 804.9952 1.4675 -0.1195 -572.0404 0.0175
1 1.2619 1670.1310 1.4750 0 0 0

Fardad Koohyar, Farhoush Kiani, Sasan Sharifi, Meysam Sharifirad, Seyed Hamed Rahmanpour,
Study on the Change of Refractive Index on Mixing, Excess Molar Volume and Viscosity Deviation
for Aqueous Solution of Methanol, Ethanol, Ethylene Glycol, 1-Propanol and 1, 2, 3-Propantriol at T
=292.15 K and Atmospheric Pressure. September 2012, Research Journal of Applied Sciences,
Engineering and Technology 4(17):3095-3101
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m-xylene + 1-propanol (1 niz)

Tahle I—Mole fraction of m-xylene (X,) and excess volume ( VE) for the binary mixiures of m-xylene with 1-alkanols at 30315 K

e 5 ]
Mole lraction Verm® mot™
(X)) of m-xylene

m-Xylene+ |-propancl

00452 ~(L003
0,122 -0.007
0.1 144 (Lm
01475 -0011
0.2179 0.012
0,2878 ~(L008
0.3305 -(1.(M12
04332 0.0240)
0.5541 (LO5R
0.6122 LOTR
07172 0106
07810 IR R
0.8512 0.1035
(.9084 {L.OK2
0.9526 00510

C.L. Prabhavathi, K. Sivakumar, P. Venkateswarlu, G.K. Raman, Volumetric and ultrasonic study of
binary liquid mixtures of m-xylene with 1-alkanols at 303.15 K, Indian Journal of Chemistry 43A
February 2004, pp. 294-298
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m-xylene + 1-butanol (1 niz)

Tahle I—Mole fraction of m-xylene (X,) and excess volume (VE) for the binary mixiures of m-xylene with 1-alkanols at 303,15 K

Mole Fraction VErm® mol™
(X)) of m-xylene

mi-Xylene+ | -hutanol

0.0525 0007
0.0947 0,009
0.1211 ~0.008
0.1520 0,006
0.2161 (.00} 3
0.2502 0.010
03460 0.032
0.4050 (.046
(L4880 0).064
(1.5460) 0.074
{06065 0.081
(L6HIN) 0,084
0.7434 0.080
0.8120 0.064
0.8565 0.058

C.L. Prabhavathi, K. Sivakumar, P. Venkateswarlu, G.K. Raman, Volumetric and ultrasonic study of
binary liquid mixtures of m-xylene with 1-alkanols at 303.15 K, Indian Journal of Chemistry 43A
February 2004, pp. 294-298
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m-xylene + 1-pentanol (1 niz)

Tahle I—Mole fraction of m-xylene (X,) and excess volume (VE) for the binary mixiures of m-xylene with 1-alkanols at 303,15 K

Mole lraction Verm' mol™!
(X)) of m-xylene

m-Xylene+ | -pentanol

(LIMG3T (L0603
0.05990 -0,005
0.1351 SIELE
0.1581 0,005
02122 =
0.2561 {1
03506 0012
(1.4356 (0.029
0.5026 0047
06190 (078
(L6792 L]
0.7529 0,100
(LBO20 (LRI
08516 0
0wl (05D

C.L. Prabhavathi, K. Sivakumar, P. Venkateswarlu, G.K. Raman, Volumetric and ultrasonic study of
binary liquid mixtures of m-xylene with 1-alkanols at 303.15 K, Indian Journal of Chemistry 43A
February 2004, pp. 294-298
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No. Formula Molar Mass CAS Registry Number Name
1  CH¢O 46.069 64-17-5 Ethanol
2 H0 18.015 7732-18-5 Water

Constant Value

Temperature 298.150 K

Data Table

Excess Volume [cm?/mol] xi [mol/mol]

-0.0500 0.01280
-0.0880 0.02130
-0.1510 0.03410
-0.2340 0.04960
-0.3200 0.06510
-0.4090 0.08070
-0.4870 0.09540
-0.5750 0.11310
-0.6420 0.12780
-0.7500 0.15600
-0.8840 0.20380
-0.9270 0.22670
-0.9860 0.26310
-1.0600 0.35050
-1.0680 0.39540
-1.0670 0.46190
-0.9990 0.57450
-0.6780 0.78050
-0.4540 0.86650

-0.2220 0.93730
Reference

Source

Grolier J.-P.E.; Wilhelm E.: Excess Volumes and Excess Heat Capacities of Water + Ethanol at 298.15 K. Fluid Phase
Equilib. 6 (1981) 283-287
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No. Formula Molar Mass CAS Registry Number Name
1 CHeéO 46.069 64-17-5 Ethanol
2 H0 18.015 7732-18-5 Water

Search the DDB for all data of this mixture
Constant Value

Temperature 298.150 K

Pressure 0.400  bar
Data Table
Excess Volume [cm?*/mol] xi1 [mol/mol]

-0.0400 0.01060
-0.0910 0.02160
-0.1490 0.03330
-0.2140 0.04550
-0.2880 0.05830
-0.3600 0.07180
-0.4420 0.08610
-0.5220 0.10120
-0.5970 0.11710
-0.6720 0.13400
-0.8020 0.17110
-0.9080 0.21320
-0.9890 0.26140
-1.0410 0.31710
-1.0690 0.36510
-1.0800 0.41940
-1.0800 0.45990
-1.0650 0.50430
-1.0310 0.55330
-0.9830 0.60760
-0.8990 0.66810
-0.8480 0.70090
-0.7830 0.73590
-0.7140 0.77300
-0.6160 0.81250
-0.5050 0.85470
-0.3710 0.89980

-0.2040 0.94810
Reference
Source
Ott J.B.; Sipowska J.T.; Gruszkiewicz M.S.; Woolley A.T.: Excess Volumes for (Ethanol + Water) at the Temperatures

(298.15 and 348.15) K and Pressures (0.4, 5, and 15) MPa and at the Temperature 323.15 K and Pressures (5 and 15) MPa.
J.Chem.Thermodyn. 25 (1993) 307-318
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No. Formula Molar Mass CAS Registry Number Name
1 CHeéO 46.069 64-17-5 Ethanol
2 H0 18.015 7732-18-5 Water

Search the DDB for all data of this mixture
Constant Value

Temperature 298.150 K

Pressure 5.000 bar
Data Table
Excess Volume [cm?*/mol] xi1 [mol/mol]

-0.0600 0.01610
-0.0830 0.02170
-0.1410 0.03340
-0.2040 0.04560
-0.2720 0.05850
-0.3420 0.07200
-0.4220 0.08630
-0.4990 0.10150
-0.5750 0.11740
-0.7470 0.16180
-0.8770 0.21370
-0.9550 0.26190
-1.0080 0.31780
-1.0370 0.36580
-1.0430 0.40120
-1.0400 0.46060
-1.0230 0.50500
-0.9910 0.55400
-0.9360 0.60820
-0.8650 0.66870
-0.8110 0.70160
-0.7550 0.73650
-0.5920 0.81300
-0.4850 0.85510
-0.3520 0.90010

-0.1910 0.94820
Reference
Source
Ott J.B.; Sipowska J.T.; Gruszkiewicz M.S.; Woolley A.T.: Excess Volumes for (Ethanol + Water) at the Temperatures

(298.15 and 348.15) K and Pressures (0.4, 5, and 15) MPa and at the Temperature 323.15 K and Pressures (5 and 15) MPa.
J.Chem.Thermodyn. 25 (1993) 307-318
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No. Formula Molar Mass CAS Registry Number Name
1 GCsHeO 58.080 67-64-1 Acetone
2 H0 18.015 7732-18-5 Water

Search the DDB for all data of this mixture
Constant Value

Temperature 298.150 K
Data Table
Excess Volume [cm?*/mol] xi1 [mol/mol]

-0.012686 0.001785
-0.019384 0.002712
-0.03173 0.004424
-0.04505 0.006209
-0.06632 0.009501
-0.09672 0.013088
-0.11891 0.016004
-0.2724 0.03601
-0.4440 0.05888
-0.5832 0.07864
-0.7166 0.09977
-0.8615 0.12458
-0.9869 0.15078
-1.1417 0.18643
-1.2774 0.23036
-1.4053 0.28975
-1.4563 0.32808
-1.4798 0.36523
-1.4776 0.45618
-1.4430 0.49521
-1.3312 0.57798
-1.0862 0.68968
-0.9984 0.72064

-0.5985 0.84261
Reference
Source

Boje L.; Hvidt A.: Densities of aqueous mixtures of non-electrolytes. J.Chem.Thermodyn. 3 (1971) 663-673
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No. Formula Molar Mass CAS Registry Number Name
1 GCsHeO 58.080 67-64-1 Acetone
2 H0 18.015 7732-18-5 Water

Search the DDB for all data of this mixture
Constant Value

Temperature 298.150 K
Data Table
Excess Volume [cm?*/mol] xi1 [mol/mol]

-0.4393 0.05830
-0.9527 0.14600
-1.1891 0.20560
-1.4207 0.30200
-1.4914 0.45970
-1.4106 0.52660
-1.2375 0.61810
-0.8268 0.76990

-0.6726 0.81950
Reference

Source

Noda K.; Ohashi M.; Ishida K.: Viscosities and Densities at 298.15 K for Mixtures of Methanol, Acetone, and Water.
J.Chem.Eng.Data 27 (1982) 326-328
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No. Formula Molar Mass CAS Registry Number Name
1 GCsHeO 58.080 67-64-1 Acetone
2 H0 18.015 7732-18-5 Water

Search the DDB for all data of this mixture
Constant Value

Temperature 298.150 K
Data Table
Excess Volume [cm?*/mol] xi1 [mol/mol]

-0.6700 0.10000
-1.2000 0.20000
-1.4400 0.30000
-1.5000 0.40000
-1.6500 0.50000
-1.3400 0.60000
-1.0500 0.70000
-0.8800 0.80000

-0.4400 0.90000
Reference

Source
Winnick J.; Kong J.: Excess Volumes of Mixtures Containing Polar Liquids. Ind.Eng.Chem. Fundam. 13 (1974) 292-293
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Furan + ethanol (6 nizova)

Table 3: Densities () and excess molar volumes (v°) for furan (1) + ethanol (2) binary system as a function of furan mole fraction at atmospheric pressure (U, = £0.03
kPa, U,y=£2x10°, U=20.01K, U,=£10" g.cm”, Uyz=10.003 cm’.mol*(k=2)).

I’ " 7
7 Ve VE Jem® mol” fem’ mol® d Jem’® mol”
x4 digem”  Jjem’mol!  digem? Jem'mol' digem®  Jem'mol! d/gem’ : d/gem’ ! Jg.em™
T=278.15K T=283.15K T=288.15 K T=293.15K T=298.15K T=303.15K
0.0248 0.8075 -0.045 0.80322 -0.044 0.79889 -0.044 0.79454 -0.044 0.79018 -0.045 07858  -0.044
0.0501 0.8128 -0.075 0.80839 -0.074 0.80398 -0.074 0.79956 -0.074 0.79507 0071 0.7%06  -0.069
0.0748 0.8177 -0.095 0.81321 -0.092 0.80871 -0.091 0.80420 -0.090 0.79967 -0.089  0.7951 -0.085
0.1005 0.8227 -0.113 0.81817 -0.110 0.81359 -0.108 0.80900 -0.107 0.80437 -0.104  0.7997 -0.099
0.1505 0.8323 -0.149 0.82763 -0.145 0.82289 -0.141 0.81812 -0.137 0.81333 -0.134  0.8085 -0.130
0.2027 0.8419 -0.169 0.83705 -0.164 0.83215 -0.159 0.82723 -0.155 0.82227 -0.150 08172 -0.140
0.2549 0.8512 -0.186 0.84622 -0.180 0.84116 -0.174 0.83607 -0.168 0.83093 -0.160 08257  -0.151
0.2999 0.8590 -0.194 0.85386 -0.187 0.84867 -0.180 0.84343 -0.172 0.83820 -0.167  0.8328 -0.154
0.3526 0.8678 -0.194 0.86251 -0.187 0.85716 -0.179 0.85178 -0.170 0.84634 -0.160  0.8408 -0.149
0.3999 0.8754 -0.185 0.86996 -0.177 0.86449 -0.169 0.85897 -0.159 0.85339 -0.148  0.8478 -0.135
0.4500 0.8833 -0.177 0.8777 -0.168 0.87209 -0.158 0.86643 -0.148 0.86079 -0.142  0.8549  -0.123
0.4998 0.8909 -0.163 0.88518 -0.155 0.87943 -0.145 0.87364 -0.134 0.86780 -0.123 08619  -0.108
0.4998 0.8909 -0.167 0.88523 -0.158 0.87949 -0.148 0.87369 -0.137 0.86785 -0.126  0.8619  -0.111
0.5499 0.8983 -0.148 0.89251 -0.139 0.88664 -0.129 0.88071 -0.117 0.87474 -0.106  0.8687 -0.090
0.6000 0.9055 -0.128 0.8996 -0.118 0.89361 -0.108 0.88756 -0.096 0.88145 -0.084  0.8753 -0.068
0.6500 0.9126 -0.111 0.90659 -0.102 0.90047 -0.090 0.89430 -0.079 0.88807 -0.067 08818  -0.051
0.7009 0.9197 -0.090 0.91349 -0.080 0.90726 -0.069 0.90097 -0.058 0.89462 -0.046  0.8882 -0.032
0.7500 0.9263 -0.069 0.92003 -0.060 0.91369 -0.050 0.90729 -0.039 0.90082 -0.028  0.8943 -0.017
0.8000 0.9329 -0.050 0.92657 -0.042 0.92012 -0.033 0.91362 -0.023 0.90705 -0.013 0.9004 0.001
0.8499 0.9394 -0.031 0.93296 -0.024 0.92642 -0.016 0.91981 -0.007 091314 0.002 0.9064 0.014
0.9000 0.9459 -0.014 0.93929 -0.008 0.93266 -0.002 0.92596 0.005 0.91919 0.013 0.9124 0.021
0.9250 0.9491 -0.009 0.94245 -0.004 0.93577 0.002 0.92903 0.007 0.92221 0.014 0.9153 0.023
0.9500 0.9523 -0.007 0.94562 -0.003 0.93890 0.001 0.93211 0.006 0.92527 0.010 0.9183 0.017
0.9750 0.9554 -0.002 0.94874 -0.001 0.94198 0.003 0.93517 0.005 0.92830 0.006 0.9213 0.012

Christophe Coquelet, Eric Auger, Alain Valtz. Density and excess volume for four systems involving
eugenol and furan. Journal of Solution Chemistry, Springer Verlag (Germany), 2019, 48 (4), pp.455-
488. £f10.1007/s10953-019-00870-6ff.

Table2 Density of each pure component studied a1 stmospheric pressure (i, = £0.03 kPa, wr=+0.01 K.
u, =+ 1x 107 gem™ (k=2))

Eugenol Furan Ethanol 1-Octanol n-Hexane

TK) . TE) po . TE p., TK) P, TK) p.,

(gem™) (g-cm™) (gcm ) g cm ) g cm™)

27315 108383 27816 093836 27816 080214 27816 083536 28315 0.66887
27515 1L.O8206 279.14 095724 279.14 080131 17915 03468 IRRIS  0ue6442
27716 108028 28015 095589 28014 0B0046 28015 083400 29304 065992
27905 1L.OTES0 8115 093455 281,14 079962 28015 083332 20814 063538
281.15  1.07674 28215 095320 28214 079877 28215 083263 30315 06SOE2
K315 1.07497 283,15 095185 283,14 0.79792 28315 083195 WE.15 064621
285,15 107320 284,15 095050 28414 079707 28415 083126 31315 064157
%715 107143 8514 094916 28514 079622 285.15 083058 31815 063687
289.15  1.06967 286.14 094780 28614 079537 286.15 082990 32304 063212
29115 1.06791 28714 094644 28715 079451 287.15 082921

315 L6614 IBE. 14 054508 18815 D.79366 18815 OH2RS3

515 106437 289.14 094372 289.15 0.79281 289.15 OH278S

2715 106260 29014 094235 290.15 079196 29015 082716

015 106084 29104 094099  29L15 07910 29005 082647

0116 105907 29214 093961 29215 (.79024 29215 082578

W36 105730 293,14 093824 29315 078939 29315 082509

w816 105553 204,15 093687 204,15 0.78854 29415 082440

WT.16 105376 29515 093549 20515 078768 29515 082371

.06 105199 29615 093410  296.15 0.78682 206.15 082302

3116 105022 297.15 093272 29715 078596 29715 082233

31316 104845 296.15 093133 29815 OTRSI0 29815 082164

3506 Lid66R 299.15 092995 19915 D.TR424 29915 OR2095

706 Lodae2 015 092856 30015 D.7RI3E 300,15 0R2025

J906 1«35 0115 092716 30115 0.78251 30115 081956

12006 Ld138 02.15 092576 30215 D.TRI6S 30215 ORIBBG

2316 103961 303,15 0.92437 303,15 078078 30315 081817

32516 103784 I04.15 092296 30415 0.77991 304.15 081747

12706 103607

1306 1.03430

33116 103253

33515 102898

33715 102720

13905 L02542

H115 102365

315 102187
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Furan + 1-octanol (6 nizova)

Table 5: Densities (0) and excess molar volumes (v) for furan (1) + 1-Octanol(2) binary system as a function of furan mole fraction at atmospheric pressure (U, = £0.03
kPa, U,y=#2x10°%, Uy=£0.01K, U,=#10" g.cm™, Uye=+0.003 cm”.mol *(k=2)).

7 7
VE & I VE fem’mol”  d  /em®mol’
Xy d/gem”  fem’mol’  d/gem” Jem’ mol”  d "g,crn'3 Jem”mol! d .*‘g,r:m'3 jem’mol”  d/gem” ! Jgcm” !

T=278.15K T=283.15K T=288.15K T=293.15K T=298.15 K T=303.15K
0.0134 0.8361 0.0123 0.83262 0.013 0.82918 0.013 0.82574 0.010 0.82227 0.010 0.8188 0.010
0.0256 0.8367 0.0234 0.83325 0.023 0.82979 0.024 0.82632 0.023 0.82284 0.022 0.8193 0.022
0.0506 0.8380 0.0449 (.83456 0.043 0.83106 0.045 0.82755 0.045 0.82403 0.045 0.8205 0.044
0.0739 0.8393 0.0702 0.83578 0.070 0.83225 0.071 0.82871 0.071 0.82517 0.067 0.8216 0.070
0.0995 0.8408 0.0888 0.83721 0.089 0.83365 0.089 0.83007 0.088 0.82647 0.089 0.8229 0.089
0.1495 0.8437 0.1310 0.8401 0.130 0.83645 0.132 0.83279 0.132 0.82911 0132 08254  0.132
0.1999 0.8469 0.1667 0.84322 0.167 0.83948 0.170 0.83574 0.169 0.83200 0.165 08282  0.170
0.2512 0.8504 02043 0.8466 0205 0.84278 0.206 0.83894 0.206 0.83506 0209 08312 0208
0.3042 0.8543 0.2351 0.85038 0236 0.84644 0.240 0.84250 0.239 0.83852 0241 08345 0241
0.3501 0.8578 0.2661 0.85382 0.269 0.84980 0271 0.84575 0273 0.84170 0270 08376 0273
0.4043 0.8624 0.2942 0.85824 0.298 0.85409 0.301 0.84992 0.302 0.84573 0302 08415 0302
04511 0.8666 03143 0.86237 0316 0.85810 0.320 0.85382 0320 0.84951 0321 0.8452 0320

0.5000 08714 03297 0.86702 0333 0.86263 0.336 0.85822 0.336 0.85380 0334 08493 0337
0.5529 0.8770 0.3396 0.87251 0.342 0.86797 0.345 0.86340 0.346 0.85881 0345 08542 0346

0.6016 0.8827 03437 0.87802 0346 0.87332 0350 0.86860 0350 0.86386 0349 0.8591 0349
0.6500 0.8888 0.3384 0.88401 0.340 0.87915 0343 0.87427 0343 0.86934 0343 0.8644 0342
0.7000 0.8959 03205 0.89086 0323 0.88581 0325 0.88073 0326 0.87564 0322 0.8705 0325
0.7499 0.9035 03004 0.89833 0302 0.89307 0304 0.88778 0305 0.88246 0303 0.8771 0303

0.8010 09123 02674 0.90685 0.269 0.90135 0272 0.89582 0271 0.89024 0271 08846 0271
0.8500 09218 02186 0.91605 0220 0.91029 0222 0.90449 0222 0.89867 0220 08927 0223
0.9010 09327 0.1604 0.92673 0.161 0.92067 0.163 091456 0.164 0.90840 0.163 09022  0.165
0.9250 0.9385 0.1223 0.9323 0.123 0.92608 0.125 0.91981 0.126 091349 0125 09071 0.127
0.9500 0.9447 0.0856 0.93839 0.086 0.93199 0.088 092554 0.089 0.91903 0.089 09125  0.089
0.9750 0.9514 0.0423 0.94493 0.042 0.93835 0.043 0.93171 0.044 0.92501 0044 09183  0.044

Christophe Coquelet, Eric Auger, Alain Valtz. Density and excess volume for four systems involving
eugenol and furan. Journal of Solution Chemistry, Springer Verlag (Germany), 2019, 48 (4), pp.455-
488. f£10.1007/s10953-019-00870-6ff.

Table2 Density of each pure component studied a1 stmospheric pressure (i, = £0.03 kPa, wr=+0.01 K.
u, =+ 1x 107 gem™ (k=2))

Eugenol Furan Ethanol 1-Octanol n-Hexane

TK) TE) po TKY po, TK) P, TK) p.,

Lg-crrl"l- tg-cm':l Ig\'m':l g cm ) g cm™)

27315 108383 27816 093836 27816 080214 27816 083536 28315 0.66887
27515 1L.O8206 279.14 095724 279.14 080131 17915 03468 IRRIS  0ue6442
27716 108028 28015 095589 28014 0B0046 28015 083400 29304 065992
27905 1L.OTES0 8115 093455 281,14 079962 28015 083332 20814 063538
281.15  1.07674 28215 095320 28214 079877 28215 083263 30315 06SOE2
K315 1.07497 283,15 095185 283,14 0.79792 28315 083195 WE.15 064621
285,15 107320 284,15 095050 28414 079707 28415 083126 31315 064157
%715 107143 8514 094916 28514 079622 285.15 083058 31815 063687
289.15  1.06967 286.14 094780 28614 079537 286.15 082990 32304 063212
29115 1.06791 28714 094644 28715 079451 287.15 082921

315 L6614 IBE. 14 054508 18815 D.79366 18815 OH2RS3

515 106437 289.14 094372 289.15 0.79281 289.15 OH278S

2715 106260 29014 094235 290.15 079196 29015 082716

015 106084 29104 094099  29L15 07910 29005 082647

0116 105907 29214 093961 29215 (.79024 29215 082578

W36 105730 293,14 093824 29315 078939 29315 082509

w816 105553 204,15 093687 204,15 0.78854 29415 082440

WT.16 105376 29515 093549 20515 078768 29515 082371

.06 105199 29615 093410  296.15 0.78682 206.15 082302

3116 105022 297.15 093272 29715 078596 29715 082233

31316 104845 296.15 093133 29815 OTRSI0 29815 082164

3506 Lid66R 299.15 092995 19915 D.TR424 29915 OR2095

706 Lodae2 015 092856 30015 D.7RI3E 300,15 0R2025

J906 1«35 0115 092716 30115 0.78251 30115 081956

12006 Ld138 02.15 092576 30215 D.TRI6S 30215 ORIBBG

2316 103961 303,15 0.92437 303,15 078078 30315 081817

32516 103784 I04.15 092296 30415 0.77991 304.15 081747

12706 103607

1306 1.03430

33116 103253

33515 102898

33715 102720

13905 L02542

H115 102365

315 102187
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Eugenol + 1-octanol (5 nizova)

Table 7: Densities (p) and excess molar vol (V) for E l{1) + 1-Octanol{2) binary system as a function of furan mole fraction at atmospheric
pressure (U, = £0.03 kPa, U,,=#2x10°, U;=0.01K, U,=+10" g.cm”, Uy=10.003 ecm’.mol*(k=2)).

v vE vE v vE
Xy plgem?®  femlmol!  pfg.em?  fomlmol?  p/g.em®  Jemimol?!  p/g.em?  femimol?  p/gem?  fem’.mol
T=283.15K T=288.15K T=293.15K T=298.15 K T=303.15K
0.0500 0.84454 -0.149 0.84104 -0.142 0.83754 -0.137 0.83403 -0.138 0.8305 -0.127
0.1001 0.85699 -0.242 0.85342 -0.233 0.84984 -0.223 0.84623 -0.215 0.8426 -0.206
0.1500 0.86955 -0.356 0.86591 -0.344 0.86224 -0.328 0.85857 -0.318 0.8549 -0.304
0.1502 0.86934 -0.310 0.86570 -0.297 0.86205 -0.285 0.85837 -0.273 0.8547 -0.259
0.2002 0.88188 -0.406 0.87817 -0.391 0.87444 -0.374 0.87069 -0.359 0.8669 -0.342
0.2502 0.89431 -0.479 0.89053 -0.461 0.88674 -0.443 0.88292 -0.425 0.8791 -0.404
0.3004 0.90676 -0.534 0.90291 -0.513 0.89905 -0.492 0.89516 -0.471 0.8913 -0.451
0.3502 0.91897 -0.562 0.91506 -0.540 0.91114 -0.518 0.90719 -0.495 0.9032 -0.473
0.4001 0.9312 -0.585 0.92723 -0.563 0.92325 -0.539 0.91925 -0.516 0.9152 -0.493
0.4003 0.93125 -0.583 0.92728 -0.561 0.92325 -0.536 0.91929 -0.513 0.9153 -0.490
0.4501 0.94351 -0.610 0.93948 -0.587 0.93545 -0.563 0.93139 -0.539 0.9273 -0.514
0.5002 0.95579 -0.619 0.95171 -0.597 0.94762 -0.572 0.94353 -0.552 0.9394 -0.525
0.5502 0.96788 -0.598 0.96379 -0.582 0.95966 -0.559 0.95550 -0.535 0.9513 -0.512
0.6000 0.97992 -0.571 0.97576 -0.551 0.97158 -0.529 0.96738 -0.506 0.9632 -0.483
0.6502 0.99207 -0.543 0.98786 -0.524 0.98364 -0.503 0.97940 -0.482 0.9752 -0.461
0.6992 1.0039 -0.509 0.99965 -0.491 0.99539 -0.472 0.99113 -0.455 0.9868 -0.434
0.7482 1.01573 -0.470 1.01144 -0.454 1.00715 -0.438 1.00284 -0.420 0.9985 -0.404
0.7984 1.02767 -0.401 1.02335 -0.388 1.01902 -0.373 1.01468 -0.358 1.0103 -0.344
0.8457 1.03902 -0.347 1.03468 -0.338 1.03032 -0.325 1.02597 -0.316 1.0216 -0.302
0.8997 1.05185 -0.265 1.04747 -0.257 1.04309 -0.249 1.03870 -0.241 1.0343 -0.233
0.9499 1.06377 -0.182 1.05938 -0.180 1.05497 -0.174 1.05057 -0.171 1.0462 -0.167

Christophe Coquelet, Eric Auger, Alain Valtz. Density and excess volume for four systems involving
eugenol and furan. Journal of Solution Chemistry, Springer Verlag (Germany), 2019, 48 (4), pp.455-
488. £10.1007/s10953-019-00870-6ff.

Table2 Density of each pure component studied a1 stmospheric pressure (i, = £0.03 kPa, wr=+0.01 K.
u, =+ 1x 107 gem™ (k=2))

Eugenol Furan Ethanol 1-Octanol n-Hexane

TE) oo, TK) po, TK) po TEK) po, TK) s,

(gem™) (gem™) {gcm™) (gem™) gem™)

27315 108383 27816 093836 27816 080214 27816 083536 28315 0.66887
27515  LDS206 27914 095724 279.14 080131 217905 OE3468 JRRIS 066442
277.16 108023 280.15 095589 280.14 0BD4G 280.15 OuB3400 29314 065992
279.15 107850 281.15 0.95455 28114 0.79962 28115 083332 29814 0.65538
281.15 1.07674 28215 095320 28214 079877 28215 083263 303,15 065082
K315 1.07497 283,15 095185 28314 0.79792 28315 0X3195 WE.15 064621
285,15 107320 28415 095050 28414 079707 28415 083126 3315 064157
BTA5 107143 28514 094916  285.14 079622 28515 083058 31815 063687
289.15  1.06967 286.14 094780 28614 079537 286.15 082990 32304 063212
M1 L0679 2B7.14  D94644 28715 079451 287.15 052921

315 Lo6614 2BE. 14 094508 28815 079366 28815 OH2ES3

20515 106437 289.14 094372 289.15 0.79281 289.15 O.B2TRS

715 106260 290.14 094235 29015 079196 290.15 082716

29915 106084 29114 094099 290115 079110 29115 082647

w016 105907 29214 093961 29215 0.79024 29215 082578

W36 105730 293,14 093824 29315 078939 29315 082509

316 105353 204,15 093687 20415 078834 29405 083440

W76 105376 295,15 093549 29515 D.78THS 295.15 0823TI

0906 105199 20615 093410 29615 0.78682 20615 052302

3116 105022 29715 093272 29715 078596 29715 082233

31306 104845 298.15 093133 298,15 078510 29815 082164

31516 104668 20915  0.92995 209.15  0.78424 209.15 082095

3T06 104492 30015 092856 30015 078338 30015 082025

11906 1315 LIS 092716 30115 078251 301.15 081956

12016 L4138 30215 092576 215 OTRIES 30215 ORIESS

2316 103961 W35 092437 W15 078078 0315 081817

12516 103784 M.15 092206 30415 077991 W15 081747

12706 103607

129.16  1.03430

3316 1.03253

335,15 1.02898

33705 102720

339.15  1.02542

M5 L02365

M5 LO2187
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Eugenol + 1-octanol (4 niza)

v v v v
X3 plgem®  femimol*  pfg.em?  femmolt  pfgem?  femimol*  p/g.em®  fem.mol®
T=308.15K T=313.15K T=318.15K T=323.15K
0.0500 0.82688 -0.120 0.82329 -0.114 0.81967 -0.108 0.81603 -0.102
0.1001 0.83897 -0.195 0.83530 -0.184 0.83161 -0.174 0.82789 -0.161
0.1500 0.85115 -0.288 0.84741 -0.274 0.84365 -0.259 0.83986 -0.243
0.1502 0.85095 -0.242 0.84721 -0.227 0.84345 -0.213 0.83966 -0.196
0.2002 0.86314 -0.324 0.85933 -0.305 0.85550 -0.287 0.85165 -0.268
0.2502 0.87523 -0.383 0.87137 -0.364 0.86747 -0.342 0.86355 -0.319
0.3004 0.88735 -0.426 0.88342 -0.404 0.87947 -0.382 0.87549 -0.356
0.3502 0.89927 -0.449 0.89528 -0.425 0.89127 -0.400 0.88724 -0.374
0.4001 0.91121 -0.467 0.90717 -0.443 0.90311 -0.417 0.89904 -0.392
0.4003 0.91126 -0.465 0.90722 -0.441 0.90316 -0.416 0.89908 -0.389
0.4501 0.92325 -0.490 0.91915 -0.464 0.91505 -0.440 0.91092 -0.412
0.5002 0.93527 -0.499 0.93113 -0.474 0.92698 -0.450 0.92281 -0.424
0.5502 0.94717 -0.487 0.94298 -0.462 0.93879 -0.439 0.93457 -0.412
0.6000 0.95896 -0.459 0.95474 -0.437 0.95050 -0.413 0.94625 -0.388
0.6502 0.97090 -0.438 0.96664 -0.417 0.96237 -0.395 0.95808 -0.371
0.6992 0.98256 -0.415 0.97826 -0.395 0.97395 -0.373 0.96964 -0.353
0.7482 0.99421 -0.385 0.98988 -0.368 0.98554 -0.349 0.98120 -0.330
0.7984 1.00599 -0.328 1.00163 -0.313 0.99727 -0.297 0.99290 -0.280
0.8457 1.01722 -0.290 1.01284 -0.278 1.00845 -0.264 1.00406 -0.251
0.8997 1.02991 -0.224 1.02552 -0.218 1.02111 -0.208 1.01670 -0.198
0.9499 1.04174 -0.162 1.03733 -0.159 1.03291 -0.154 1.02849 -0.149

Christophe Coquelet, Eric Auger, Alain Valtz. Density and excess volume for four systems involving
eugenol and furan. Journal of Solution Chemistry, Springer Verlag (Germany), 2019, 48 (4), pp.455-
488. £10.1007/s10953-019-00870-6ff.

Table2 Density of each pure component studied a1 stmospheric pressure (i, = £0.03 kPa, wr=+0.01 K.
u, =+ 1x 107 gem™ (k=2))

Eugenol Furan Ethanol 1-Octanol n-Hexane

TK) . TE) po TKY po, . T(K) . TK) p., .
(gem™) (g-cm™) (gcm™) (g-cm™) (g<m™)

27315 108383 27816 093836 27816 080214 27816 083536 28315 0.66887
27515 1L.O8206 279.14 095724 279.14 080131 17915 03468 IRRIS  0ue6442
27716 108028 28015 095589 28014 0B0046 28015 083400 29304 065992
27905 1L.OTES0 281,15 093435 281,14 079962 28115 083332 20814 063538
281.15  1.07674 28215 095320 28214 079877 28215 083263 30315 06SOE2
K315 1.07497 283,15 095185 283,14 0.79792 28315 083195 WE.15 064621
285,15 107320 284,15 095050 28414 079707 28415 083126 31315 064157
%715 107143 28514 094916 28514 079622 285.15 083058 31815 063687
289.15  1.06967 286.14 094780 28614 079537 286.15 082990 32304 063212
29115 1.06791 28714 094644 28715 079451 287.15 082921

315 L6614 IBE. 14 054508 18815 D.79366 18815 OH2RS3

515 106437 289.14 094372 289.15 0.79281 289.15 OH278S

2715 106260 29014 094235 290.15 079196 29015 082716

015 106084 29104 094099  29L15 07910 29005 082647

0116 105907 29214 093961 29215 (.79024 29215 082578

W36 105730 293,14 093824 29315 078939 29315 082509

w816 105553 204,15 093687 204,15 0.78854 29415 082440

W76 105376 29515 093549 20515 078768 29515 082371

.06 105199 29615 093410  296.15 0.78682 206.15 082302

3116 105022 297.15 093272 29715 078596 29715 082233

31316 104845 296.15 093133 29815 OTRSI0 29815 082164

3506 Lid66R 299.15 092995 19915 D.TR424 29915 OR2095

706 Lodae2 015 092856 30015 D.7RI3E 300,15 0R2025

J906 1«35 0115 092716 30115 0.78251 30115 081956

12006 Ld138 02.15 092576 30215 D.TRI6S 30215 ORIBBG

2316 103961 303,15 0.92437 303,15 078078 30315 081817

32516 103784 I04.15 092296 30415 0.77991 304.15 081747

12706 103607

1306 1.03430

33116 103253

33515 102898

33715 102720

13905 L02542

H115 102365

315 102187
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Eugenol + n-hexane (5 nizova)

Table 9: Densities (p) and excess molar volumes (V") for Eugenol(1) + n-hexane (2) binary system as a function of furan mole fraction at atmospheric
pressure (U, = £0.03 kPa, U;=$2x10", U;=10.01K, U,=£10"* g.cm™, Uy=10.003 cm®.mol *(k=2)).

7 T d % 7
X; plgem?®  jem’mol’  pfg.em®  femimol!  pfgem?®  jemlmol!  pfgem?  jem’mol!  p/gem?  jem’.mol!
T=283.15 K T=288.15K T=293.15K T=298.15 K T=303.15 K

0.0500 0.69309 -0.068 0.68862 -0.076 0.68413 -0.089 0.67961 -0.105 0.67506 -0.119
0.1000 0.71694 -0.147 0.71248 -0.166 0.70797 -0.185 0.70343 -0.207 0.69887 -0.229
0.1500 0.74038 -0.222 0.73590 -0.245 0.73138 -0.270 0.72685 -0.301 0.72229 -0.331
0.2000 0.76344 -0.299 0.75894 -0.325 0.75444 -0.360 0.74991 -0.397 0.74535 -0.433
0.2500 0.78602 -0.362 0.78153 -0.394 0.77703 -0.433 0.77250 -0.474 0.76794 -0.515
0.3000 0.80828 -0.433 0.80379 -0.469 0.79930 -0.512 0.79477 -0.556 0.79022 -0.601
0.3500 0.82996 -0.474 0.82548 -0.513 0.82098 -0.557 0.81649 -0.609 0.81193 -0.654
0.4000 0.85138 -0.523 0.84691 -0.565 0.84241 -0.609 0.83790 -0.659 0.83337 -0.708
0.4491 0.87192 -0.555 0.86745 -0.597 0.86298 -0.646 0.85846 -0.692 0.85394 -0.743
0.5000 0.89289 -0.585 0.88842 -0.627 0.88394 -0.672 0.87945 -0.722 0.87495 -0.773
0.5489 0.91254 -0.594 0.90807 -0.633 0.90360 -0.678 0.89910 -0.723 0.89460 -0.772
0.6000 0.9326 -0.581 0.92814 -0.619 0.92367 -0.660 0.91918 -0.703 0.91469 -0.750
0.6473 0.95086 -0.571 0.94641 -0.607 0.94195 -0.646 0.93747 -0.687 0.93299 -0.730
0.6994 0.97047 -0.533 0.96602 -0.565 0.96157 -0.600 0.95709 -0.635 0.95261 -0.673
0.7464 0.98787 -0.496 0.98343 -0.525 0.97898 -0.556 0.97451 -0.587 0.97004 -0.620
0.8000 1.00726 -0.443 1.00283 -0.469 0.99839 -0.494 0.99393 -0.520 0.98947 -0.548
0.8499 1.02501 -0.389 1.02057 -0.407 1.01613 -0.427 1.01169 -0.449 1.00723 -0.469
0.8991 1.04192 -0.298 1.03750 -0.313 1.03307 -0.327 1.02863 -0.341 1.02419 -0.357
0.9498 1.05904 -0.201 1.05463 -0.211 1.05021 -0.218 1.04578 -0.226 1.04134 -0.233
0.9751 1.06733 -0.134 1.06291 -0.138 1.05849 -0.141 1.05407 -0.146 1.04965 -0.151

Christophe Coquelet, Eric Auger, Alain Valtz. Density and excess volume for four systems involving
eugenol and furan. Journal of Solution Chemistry, Springer Verlag (Germany), 2019, 48 (4), pp.455-
488. f£10.1007/s10953-019-00870-6ff.

Table2 Density of cach pure component studied at stmospheric pressure (i, = £0.03 kPa, wy=+0.01 K,
=21 = 1073 gem™ (k=2)]

Eugenal Furan Ethanol 1-Octanol n-Hexane

TiK) Pap . TiK) Peap TiK) Pap TiK) Prap s TiK) Pap
(gem™) (gem™) (gem™) (gem™) (gem™)

27315 108383 27806 095836 27816 080214 27816 083536 28315 066887
27515 108206  279.14 095724 279.14 080131 279.15 083468 28815 066442
27716 L.08023 28015 095589 280.14 D.B0MG 280.15 083400 20314 065992
279.15 107850 281,15 095455 28114 0.79962 281,15 083332 29814 0.65538
381,15 1.07674 RIS 095320 28214 079877 IRL15 083263 30315 065082
8315 1.07497 28315 095185 2R304 0.79792 28315 083195 WE.15 064621
28515 1.07320 28415 095050 28414 079707 28415 053126 31315 064157
28715 1.07143 85,14 054916 28504 079622 285.15 083058 31815 063687
2M9.15  1.06967 286,14 094780 28604 079537 286,15 082990 32304 063212
29115 1.06791 287.14  0.94644 287.15  0.79451 287.15 082921

29315 1.06614 28814 094508 28815 079366 28815 0.K2853

29515 106437 28914 094372 289.15 0.79281 289.15 082785

MT.15 106260 290,14 094235 290.15 0.79196 200.15 082716

2915 106084 29104 094099 290115 079110 29005 082647

016 105007 2214 093961 20215 0.79024 29215 082578

W36 105730 293,14 093824 29315 078939 29315 082509

0516 1.05553 204.15 093687 204.15 (.78854 20415 0.82440

W16 105376 295,15 093549 20515 078768 29515 082371

0006 105199 206,15 093410 29615 0.78682 206.15 082302

3ae  1.05022 2715 093272 297.15 078596 297.15 082233

31316 104845 296.15 093133 29815 O7RSI0 29815 082164

315,16 14668 299.15  0.92995 299.15 0.78424 299.15 082095

706 Lodan2 3015 DYHIRSH 300,15 0.7RI3E 3015 0E2025

J906 1«35 0115 092716 30115 0.78251 30115 081956

12006 1LEI138 0215 092576 30215 078165 30215 0RIERG

2316 103961 303,15 0.92437 303,15 078078 30315 081817

12416 103784 04,15 092296 30415 0.77991 W15 081747

12706 103607

1306 1.03430

33006 103253

33515 102898

33715 102720

13905 102542

H115 102365

315 102187
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Eugenol + n-hexane (4 niza)

v v v v
Xy £ Jgem?  fem mal? p;‘g.cm'! Jem .mol™ pg‘g.:m'z Jem*.mol™ r:2i g.cm”  fem'.mol®
T=308.15 K T=313.15K T=318.15K T=323.15K
0.0500 0.67046 -0.134 0.66583 -0.145 0.66115 -0.166 0.65644 -0.188
0.1000 0.69428 -0.255 0.68966 -0.282 0.68500 -0.314 0.68029 -0.346
0.1500 0.71770 -0.365 0.71308 -0.400 0.70843 -0.441 0.70374 -0.485
0.2000 0.74077 -0.474 0.73616 -0.517 0.73152 -0.566 0.72685 -0.619
0.2500 0.76337 -0.562 0.75877 -0.611 0.75414 -0.665 0.74949 -0.725
0.3000 0.78565 -0.651 0.78107 -0.706 0.77646 -0.766 0.77182 -0.830
0.3500 0.80737 -0.706 0.80280 -0.764 0.79820 -0.826 0.79358 -0.893
0.4000 0.82883 -0.764 0.82427 -0.823 0.81969 -0.887 0.81508 -0.955
0.4491 0.84940 -0.797 0.84485 -0.856 0.84029 -0.921 0.83570 -0.990
0.5000 0.87040 -0.824 0.86586 -0.881 0.86131 -0.945 0.85675 -1.014
0.5489 0.89009 -0.825 0.88557 -D.882 0.88104 -0.944 0.87649 -1.010
0.6000 0.91020 -0.801 0.90570 -0.857 0.90118 -0.914 0.89664 -0.975
0.6473 0.92850 -0.777 0.92401 -0.828 0.91950 -0.881 0.91498 -0.939
0.6994 0.94813 -0.715 0.94365 -0.761 0.93915 -0.808 0.93465 -0.860
0.7464 0.96557 -0.657 0.96109 -0.697 0.95661 -0.739 0.95212 -0.784
0.8000 0.98500 -0.577 0.98054 -0.611 0.97606 -0.644 0.97159 -0.682
0.8499 1.00278 -0.493 0.99832 -0.518 0.99386 -0.545 0.98939 -0.573
0.8991 1.01974 -0.372 1.01529 -0.390 1.01084 -0.408 1.00639 -0.428
0.94598 1.03690 -0.240 1.03247 -0.251 1.02803 -0.260 1.02359 -0.270
0.9751 1.04522 -0.155 1.04079 -0.161 1.03635 -0.165 1.03192 -0.170

Christophe Coquelet, Eric Auger, Alain Valtz. Density and excess volume for four systems involving
eugenol and furan. Journal of Solution Chemistry, Springer Verlag (Germany), 2019, 48 (4), pp.455-
488. ££10.1007/s10953-019-00870-6ff.
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Water + diethanolamine (7 nizova)

Table 1 . Mole fractions, densities, and excess molar volumes for water (1) + diethanolamine (2,

MDEA ) mixtures.
25°C
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50°C
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80°C
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-0.218
={1.369
~0.547
=0.744
{1943
=1.104
1177
-1.203
=1.110
=1.032
-0.788
~(.553
1308
-0.183

0.000

0.998 04
(99 85
0.9%96 09
1003 58
1.011 61
1.019 25
1.025 86

L0
=046
0,102
0,216
-{.363
=0.534
0712

1.030 80 =015

1.033 22
1.033 64
1.032 08
1.029 27
1.027 61

-1.070

1.143
~1.134
—-1.085
-Lon

1.024 00 -0.779

1.021 41

=0.555

1019 20 -0.319

1018 16
1.016 66

=0.192
0.0

0.983 20
0,986 6%
0.990 92
0.997 938
1.005 47
1.012 60
1.018 64
1.023 13
1.023 35
1.025 6
1.024 76
1.0z2] 28
1.019 62
1016 06
1013 38
10071 38
1.010 38
1009 00

0.0600
~0.043
=0.102
-0.214
=[.356
={.522
1,701
={I.B85
-1.03%
~1.106
~1.13%
-1.054
0,980
~0.751
~,518
—{,301
=0.179

0.000

0.877 717
098] 29
0.985 28
0.599] 84
0.599 08
1.005 6
1.0 66
1L01s 21
1.017 43
LOIT 64
1016 76
1.013 03
1.011 75
1.008 02
1005 60
1.003 56
1.002 60
1.001 24

0.000
~0.046
=0.104
-0.211

1,353
0512
—0L66T
~0,85%
-1.015
~1.083
-1.113

LOLS

968
-0,725
-0.515
—{3,2495
-0.177

0.000

0.971 80
0.975 16
0979 01
0,935 31
0.992 04
0.904 12
1.003 29
1.007 12
1.008 87
L.O09 12
1.008 29
1.004 53
1003 45
1.000 03
0,997 T0
0.995 70
0.59% T8
0.993 67

(L0000
~{L.049
=0.103
~0.208
0,343
=0.493
-0.657
-{.827
~-0.965

1.033
— 462
0952
-0.915
0,690
-{1484
-0.255
—.14%

0000

"Units are g cm ' for densities (o) and are cm’ mol™" for excess molar valumes (V).

Yadollah Maham, T.T Teng, Alan Mather, Loren G. Hepler, Volumetric properties of (water +

diethanolamine) systems, February 2011Canadian Journal of Chemistry 73(9):1514-1519
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Water + Aminoethylethanolamine (4 niza)

Table 2 Compositions, densities, excess molar volumes, and thermal expansion coefficients for AEEA (2) + water {1) mixtures at different tem peratures

Xy IS K R 15 K IS K IWAS K 34315 K

P . 'l’r'" oa . 1;"‘ - i 1‘1—'" o p . 'l’r"‘ R . 1;"‘ o

gem” omoemolT KKT O geem™T omoomolT kKT gem™T emcemolT kKT gomT omomelT kKT gomT omoomol” KK
00000 09969 000000 DOEG 099705 000000 0258 09692321 0000 D38 DOESED 000000 0485 DSTTTG 0000 057
00397 101635 —0.20443 0206 101 —0D20113 0348 LODSES 020339 0454 099845 —020716 0538 D989ER  —021128  0.61
0.07es L0336 —046922 0319 102497 045057 044 LT3 —0A44422 0529 L0006 —044247 0601 D999GT  —044284 0662
00197 L4322 073921 0414 LD3SZE —0TM6T 0518 LOZ660 D686 0595 LOITI6 —067565 0656 100697 —DG6ET9E 0709
01613 LOSITT —098349 0491 104270 —0.93721 058 L0330 —DO90R59 0647 LOZZES  —0EER4E 07 L0120 —0ET23G 0746
02015 L0703 —1.17341 0546 104722 — 111981 0624 LO369E  — | DE4ER 06D L2624 —LOSE39 0729 10149 103573 0760
03007 L0AIDT  —142803 0424 105039 —13717%  O6EL  LO3940 —133163 0724 LOZED4  —1.29901 076 101627 —1.26936 079
03991 LOSET —1.45639 04659 104801 —140700 0702 LO3GTS  —1 36908 0736 102523 133823 0763 101339 — 130954 07T
05013 L05493 —1.34976 06E 104384 —1.30020 0713 L3250 —127695 074 LO2ET  —L251001 0762 100918 —1.22741 0781
05919 LOSI0L —1790% 04695 1D39ET  — 114697 0722 LOZESI  —LA2167 0743 LOITD6  —L1m0s 0761 10053 — LOEOR 0777
07068 104632 —0900EE 0709 103514 —0ETE4D 0.7TI9  LOZITE —DESEE4 0745 L0230 0830 076 1 00D6s  —0UEZE3G 0,773
08059 LM261  —061707T 0717 103140 —060202 0732 L02006  —DS5E934 0745 LO0E6Z  —0.5TEYD 0757 0997 056925 0760
08330 L4169 —053667 0719 1D3M9  —0.52525 0733 LOI9IT 051565 0745 LOOTTS 050774 0756 099619 —0.4995] 0767
08954 103960 33000 0722 LOZB4D 33295 073 LTI —D3ZRGD 0745 LO0OSTOD 032308 009420 —0.32023  0.765
0.9277  LO03BS6 —0.23197 0724 102TIT 02298 0TS LOIGDS 022503 0745 LOMTD 022578 0993227 —0.2236] 0764
09620 L3755 002072 0727 1D26IT D709 0736 LS D0 163E 0745 L003ss 011619 059218 011467 0763
LOGO0 103652 000000 0729 102529 000000 0738 LOI39E 00006 0746 LD026T  O.00000 NS 00000 0,763

Marcin Stec, Adam Tatarczuk, Dariusz Spiewak, and Andrzej Wilk, Densities, Excess Molar
Volumes, and Thermal Expansion Coefficients of Aqueous Aminoethylethanolamine Solutions at
Temperatures from 283.15 to 343.15 K, J Solution Chem. 2014; 43(5): 959-971.
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n-octane + octan-2-ol (1 niz)
TapLe 2: Densities (p), viscosities (i), excess molar volumes VE, wiscosities deviations Agp, and excess Gibbs free energy AG*E of binary
mixtures at T = 298.15 K.

- px m_3 Ve ox 10° N Ay AGE
kgm ™~ m’-mol” mPa-s mPa-s KJmol
n-Octane(1) + octan-2-ol(Z)
1] 081705 1] 6.429 ] 0
0.0487 0.8114 -0.051 5956 ~0.185 15
0.1002 08054 -0.097 5301 ~-0.535 149
0.1498 0.79959 -0.133 4.654 -0.888 137
0.2006 0.79361 -0.16 3998 -1.244 78
0.2516 0.78756 0177 3364 -1.576 -30
0.3003 0.78176 -(1183 2796 -1.856 -183
0.3538 0.77534 018 2208 -2.108 410
0.4003 0.765975 -0.169 179 -2.27 ~661
0.4466 0.76415 -0.151 141 -2375 -G}
0.5001 0.75767 -0.123 1049 -2.421 -1359
0.5517 0.75142 -0.091 077 -1387 -1776
0.6002 0.74554 0.057 0.59 -2.287 -2157
0.6539 0.73905 -0.018 0.454 -2.106 -2469
0.6954 0.73357 0.013 0.39 ~-1.901 2560
0.7449 0.7281 0.042 0366 -1656 2431
0.8 0.72157 0.068 0.376 -132 2019
08465 0.7161 0.081 0.402 L& 1571
0.9003 0.70985 0.081 0.434 -0L668 1034
0.9521 70394 0.061 0441 ~0.355 ~670
1 069867 1] 0.512 ] 0

Arvind R. Mahajan and Sunil R. Mirgane, Excess Molar Volumes and Viscosities for the Binary
Mixtures of n-Octane, n-Decane, n-Dodecane, and n-Tetradecane with Octan-2-o0l at 298.15 K,
Volume 2013 |Article ID 571918 | 11 pages | https://doi.org/10.1155/2013/571918
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n-decane + octan-2-ol (1 niz)
TapLe 2: Densities (p), viscosities (i), excess molar volumes VE viscosities deviations Ay, and excess Gibbs free energy AG*E of binary
mixtures at T = 298.15 K.

px 107 VE %100 i Asj AG*E

X ] 3 1 c 1
kg:m i mol mPa-s mPa-s Klmol

n-Decane(l) + octan-2-0l(2)

L] 0.81705 0 6.429 0 0

00554 0.81077 0.036 5212 ~0.898 233
0.0998 080583 0.071 4638 -1.234 =301
0.1554 79974 e 3972 ~1.589 403
0.199% 0.79499 0.158 3491 -1.822 497
0.2554 7892 0.205 2951 -2.052 632
0.2999 0.78467 0.239 21564 -1.19 -755
0.3555 0.77916 0.275 2136 -2.308 -927
0.3998 0.7749 0.298 1836 2361 1078
0.4554 0.76969 0.318 1.509 2377 1285
0.499% 0.76564 0.326 1.284 -2.354 1461
0.5555 0.76074 0326 L1046 2281 - 1650
0.5998 0.75694 0318 0.889 =2.191 1871
06555 0.7523 0.298 0.73 -2.039 2080
07 0.7487 0.274 0.63 -1.89 213
0.7554 0.74432 0.236 0538 ~1.673 2337
0.7998 0.740 0z 0.487 -1.476 -2362
0.8554 0.73674 0.14% 0.45 ~1.203 2281
08999 0.73347 0106 0.438 ~0.966 -2126
095354 0.72948 0.052 0.445 ~(1L649 1811

1 0.72635 o 0845 L] 1]
Arvind R. Mahajan and Sunil R. Mirgane, Excess Molar Volumes and Viscosities for the Binary
Mixtures of n-Octane, n-Decane, n-Dodecane, and n-Tetradecane with Octan-2-o0l at 298.15 K,
Volume 2013 |Article ID 571918 | 11 pages | https://doi.org/10.1155/2013/571918

57



n-dodecane + octan-2-o0l (1 niz)

TapLe 2: Densities (p), viscosities (i), excess molar volumes VE viscosities deviations Ay, and excess Gibbs free energy AG*E of binary
mixtures at T = 298.15 K.

N px |n:|_s VE %100 i Asj AG*E
: kgm m’mol” mPa-s mPa-s KJmol
n-Dodecane(1) + octan-2-ol{2)
1] 0.81705 ] 6.429 0 0
0.0554 0.81098 0.101 5513 0.634 159
0.095% 0.80637 0.167 4916 L004 206
0.1554 0.80091 0.24 4.254 L383 404
01998 0.79676 0.291 3786 -1.625 517
0.2555 0.7918 0.345 3272 -1.856 -659
0.2998 0.78805 0.38 2916 1986 770
0.3554 0.78355 0.415 2532 2087 902
0.3998 0.78012 0.435 227 -2.123 -9949
0.4554 0.77603 0.451 1.995 2115 1102
0.4599% 0.7729 0.456 L813 2071 1167
0.5555 0.76916 0.453 L627 1973 1219
0.5998 0.76631 0.444 1508 1866 1236
0.6555 0.76288 0.422 1391 ~1.699 121
06998 0.76027 0,398 132 1545 -1180
0.7554 0.75713 0359 1253 ~1328 ~1095
0.7998 0.75473 032 L1213 Li42 ~1005
08355 0.75185 0.263 L176 ~-0.8%6 -89
0.8999 0.74965 0.2 1152 0,654 -750
0.9555 0747 0134 1124 0.439 599
0.9997 0.74519 o 1337 0 0

Arvind R. Mahajan and Sunil R. Mirgane, Excess Molar Volumes and Viscosities for the Binary
Mixtures of n-Octane, n-Decane, n-Dodecane, and n-Tetradecane with Octan-2-o0l at 298.15 K,
Volume 2013 |Article ID 571918 | 11 pages | https://doi.org/10.1155/2013/571918
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n-tetradecane + octan-2-ol (1 niz)

TapLe 2: Densities (p), viscosities (i), excess molar volumes VE viscosities deviations Ay, and excess Gibbs free energy AG*E of binary
mixtures at T = 298.15 K.

N px |n:|_s VE %100 i Asj AG*E
: kgm m’mol” mPa-s mPa-s KJmol
n-Tetradecane(1) + octan-2-0l(2)

] 081705 [ 6.429 0 0
0.0355 081134 0.126 5.619 -0.568 144
0.099% 0.80721 0.193 5163 -0.831 230
01555 0.80235 0.268 4632 L -330
01998 0.7988 0.321 4.238 -1321 -417
02554 0.79459 0376 3786 1533 =531
02998 0.79144 0.413 3455 L&7 ~628
03555 0.78774 0.445 3.081 -1.802 751
01,3999 0.78496 0.47 2813 -1.876 -850
04554 0.78171 0487 2519 -1.93 968
0.4999 077925 0.492 1314 1941 ~1054
0.5555 0.77637 0.49 2098 L915 -1144
05998 0.7742 0.48 1957 1.863 ~1196
0.6554 0.77163 0.457 182 1759 -1236
0.7 0.76969 0.432 1741 1644 107
0.7555 076741 0.39 L6B3 =146 1154
08 0.76565 0348 Lo68 -1282 ~1060
018555 0.76365 0.287 L6388 -1.02 887
09 0.76211 0.23 L736 0.779 703
09553 076029 015 1835 0.439 ~424
0.9997 0.75914 1] 2081 0 0

Arvind R. Mahajan and Sunil R. Mirgane, Excess Molar Volumes and Viscosities for the Binary
Mixtures of n-Octane, n-Decane, n-Dodecane, and n-Tetradecane with Octan-2-ol at 298.15 K,
Volume 2013 |Article ID 571918 | 11 pages | https://doi.org/10.1155/2013/571918
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2-methoxyethanol + propan-2-ol (1 niz)

Table 2
Mole fraction (x, ), volume fraction (¢, ), density (p). excess volume (VEy, speed of sound (), isentropic compressibil-
ity (k,) and viscosity (n) at 303,15 K

X e P pE 1 k. i
(g em %) (em® mol™") {ms™") {TPa™ ") (mPa s)

2-Methoxyethanol( 1) + propan-2-o0l(2)

0.0000 0.0000 0.77694 0.000 1128 1012 1.765
(L0989 0.1015 0.79477 0.031 1148 955 1.540
0.1681 0.1722 0.80727 0.044 1163 916 1.426
0.3537 0.3603 0.84068 0.065 1202 823 1.240
0.3880 0.3949 0.84686 0.064 1209 808 1.222
0.5422 1.5494 0.87460 0.052 1236 748 1.196
0.5877 0.5947 0.88276 0.047 1244 732 1.202
0.7821 0.7870 0.91742 0.022 1276 669 1.268
0.8235 0.8277 0.92475 0.017 1284 656 1.288
0.8851 0.8850 0.93567 0.006 1268 634 1.324
1.0000 1.0000 0.95577 0.000 1332 590 1.376

K. Mohan Krishnan, K. Ramababu, D. Ramachandran, P. Venkateswarlu, G.K. Raman, Excess
volumes, speeds of sound and transport properties of mixtures of 2-methoxyethanol with branched
and alicyclic alcohols at 303.15 K, Fluid Phase Equilibria, Volume 105, Issue 1, 15 March 1995,
Pages 109-118
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2-methoxyethanol + 2-methylpropan-1-ol (1 niz)

Table 2
Mole fraction (x, ), volume fraction (g,), density {p). excess volume { ¥'®), speed of sound (u), isentropic compressibil-
ity (k,) and viscosity (#) at 303,15 K

X e p Ve u k, N
(g em %) (em® mol™") (ms™") {TPa™ ") (mPa s)

2-Methoxyethanol({ 1) 4 2-methylpropan-1-ol{2)

0.0000 0.0000 0.79445 0.000 1170 920 2,882
0.0962 0.0833 (.80734 0.062 1184 884 2,478
0.2087 0.1837 (0.82298 0.122 1199 845 2.104
(0.3280 0.2941 0.84032 0.166 1214 807 1.823
0.4330 0.3946 0.85629 0.185 1226 777 1.653
0.5976 0.5590 0.88284 0.172 1244 732 1.493
0.6411 0.6093 0.89014 0.164 1249 720 1.468
0.7261 0.6935 0.90481 0.139 1263 693 1.431
0.8566 0.8360 0.92838 0.082 1290 647 1.398
0.9229 0.9108 0.94086 0.045 1308 621 1.391
1.0000 1.0000 0.95577 0.000 1332 590 1.376

K. Mohan Krishnan, K. Ramababu, D. Ramachandran, P. Venkateswarlu, G.K. Raman, Excess
volumes, speeds of sound and transport properties of mixtures of 2-methoxyethanol with branched
and alicyclic alcohols at 303.15 K, Fluid Phase Equilibria, Volume 105, Issue 1, 15 March 1995,
Pages 109-118
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2-methoxyethanol + 3-methylbutan-1-ol (1 niz)

Table 2
Mole fraction (x, ), volume fraction (g,), density {p). excess volume { ¥'®), speed of sound (u), isentropic compressibil-
ity (k,) and viscosity (#) at 303,15 K

X e p Ve u k, N
(g em %) (em® mol™") (ms™") {TPa™ ") (mPa s)

2-Methoxyethanol{ 1) + 3-methylbutan-1-ol{ 2)

0.0000 0.0000 0.80185 0.000 1221 837 2958
0.1536 0.1162 0.81891 0.106 1241 793 2.477
0.2181 0.1681 0.82650 0.153 1246 779 2.305
0.3068 0.2427 0.83747 0.209 1251 763 2.095
0.3756 0.3035 0.84646 0.244 1253 752 1.955
0.4802 0.4009 0.86109 0.273 1256 736 1.772
0.6881 0.6151 (.89409 0.242 1266 698 1.512
0.7438 0.6777 0.90390 0.219 1270 686 1.470
0.8293 0.7787 0.92000 0.157 1283 660 1.413
0.9356 0.9132 0.94165 0.066 1311 618 1.380
1.0000 1.0000 0.95577 0.000 1332 390 1.376

K. Mohan Krishnan, K. Ramababu, D. Ramachandran, P. Venkateswarlu, G.K. Raman, Excess
volumes, speeds of sound and transport properties of mixtures of 2-methoxyethanol with branched
and alicyclic alcohols at 303.15 K, Fluid Phase Equilibria, Volume 105, Issue 1, 15 March 1995,
Pages 109-118
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2-methoxyethanol + butan-2-ol (1 niz)

Table 2
Mole fraction (x, ), volume fraction (g,), density {p). excess volume { ¥'®), speed of sound (u), isentropic compressibil-

ity (k,) and viscosity (#) at 303,15 K

X e p Ve u k, N
(g em %) (em® mol™") (ms™") {TPa™ ") (mPa s)

2-Methoxyethanol( 1) + butan-2-0l(2)

0.0000 0.0000 0.79883 0.000 1194 878 3177
0.1228 0.1072 0.81450 0.130 1211 837 2.584
0.2090 0.1848 (82603 0.197 1224 808 2.261
0.3377 0.3044 (84415 0.256 1243 767 1.898
0.4280 0.3910 0.85754 0.270 1255 740 1.714
0.5977 0.5604 0.88419 0.249 1275 696 1.488
0.6442 0.6084 0.89187 0.231 1280 684 1.450
0.7067 0.6740 0.90238 0.206 1286 670 1.411
0.8447 0.8236 0.92663 0.128 1302 637 1.368
0.9188 0.9066 0.94031 0.069 1314 616 1.308
1.0000 1.0000 0.95577 0.000 1332 590 1.376

K. Mohan Krishnan, K. Ramababu, D. Ramachandran, P. Venkateswarlu, G.K. Raman, Excess
volumes, speeds of sound and transport properties of mixtures of 2-methoxyethanol with branched
and alicyclic alcohols at 303.15 K, Fluid Phase Equilibria, Volume 105, Issue 1, 15 March 1995,
Pages 109-118
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2-methoxyethanol + 2-methylpropan-2-ol (1 niz)

Table 2
Mole fraction {x,), volume fraction (g, ), density (p). excess volume ( V'F), speed of sound (), isentropic compressibil-
ity (k,) and viscosity (#) at 303,15 K

X e p Ve u k, N
(g em %) (em® mol™") (ms™") {TPa™ ") (mPa s)

2-Methoxyethanol( 1) + 2-methylpropan-2-0l(2)

0.0 0.0000 0.77582 0.000 1106 1054 3318
0.1011 0.0857 0.79092 0.038 1126 997 2.892
0.1977 0.1722 0.80616 0.073 1145 946 2,538
0.2694 0.2351 0.81727 0.095 1158 912 2324
0.3774 0.3356 0.83513 0.116 1179 86l 2.043
0.4851 0.4398 0.85381 0.119 1200 813 1.831
0.6774 0.6364 0.88934 0.095 1239 732 1.579
0.7450 0.7089 0.90256 0.076 1255 703 1.523
0.8490 0.824]1 0.92361 0.045 1281 660 1.456
0.9028 0.8856 0.93488 0.026 1297 636 1.427
1.0000 1.0000 0.95577 0.000 1332 590 1.376

K. Mohan Krishnan, K. Ramababu, D. Ramachandran, P. Venkateswarlu, G.K. Raman, Excess
volumes, speeds of sound and transport properties of mixtures of 2-methoxyethanol with branched
and alicyclic alcohols at 303.15 K, Fluid Phase Equilibria, Volume 105, Issue 1, 15 March 1995,
Pages 109-118
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2-methoxyethanol + cyclohexanol (1 niz)

Table 2
Mole fraction (x, ), volume fraction (g,), density {p). excess volume { ¥'®), speed of sound (u), isentropic compressibil-
ity (k,) and viscosity (#) at 303,15 K

X e p Ve u k, N
(g em %) (em® mol™") (ms™") {TPa™ ") (mPa s)

2-Methexyethanol( 1) + Cyclohexanol( 2)

0.0000 0.0000 0.94142 0.000 1444 509 41.064
0.1350 0.1046 0.94044 0.271 1429 521 31.362
0.2320 0.1844 (.94011 0.421 1413 533 23.638
0.3144 0.2555 0.94011 0.519 1398 544 17.355
0.4389 0.3692 0.94070 0.605 1378 560 9.281
0.4908 0.4191 0.94119 0.619 1370 566 6.609
0.5515 0.4792 0.94194 0.618 1362 572 4.075
0.7808 0.7272 (0.94700 0.438 1342 586 0.137
0.8288 0.7837 0.94855 0.365 1340 387 0.225
0.9188 0.8944 0.95198 0.195 1338 587 0.811
1.0000 1.0000 0.95577 0.000 1332 590 1.376

K. Mohan Krishnan, K. Ramababu, D. Ramachandran, P. Venkateswarlu, G.K. Raman, Excess
volumes, speeds of sound and transport properties of mixtures of 2-methoxyethanol with branched
and alicyclic alcohols at 303.15 K, Fluid Phase Equilibria, Volume 105, Issue 1, 15 March 1995,
Pages 109-118
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2-hydroxy ethylammonium butanoate (2-HEAB) + water (2 niza)

Table 2 Mole fraction, x4, molality, m, experimental density, p, refractive index, np, Excess Molar Volumes, VmE: and Apparent
molar Volumes, VQ,_1 of ionic liquids (1) + water (2).

m/mol. kg’ plg.cm™ np vmE iem™.mol Vo1 Ilem™.mol!
Xq 25°C | 50°C | 25°C | 50°C 25°C 50°C 25°C 50 °C
2-HEAB + water

0.0000 0.99704 [ 098749 [ 1.3325 | 1.3289 0.000 0.000 0.000 0.000
0.0293 1.676 1.03283 | 1.02016 | 13669 | 1.3623 -0.451 -0.418 123.698 126.878
0.0492 2874 1.04701 | 1.03316 | 13819 [ 13771 -0.652 -0.607 125.824 126.819
0.0745 4470 1.05796 | 1.04396 | 13952 | 1.3914 -0.819 -0.783 128.089 130645
0.1077 6.703 106746 | 1.05262 | 14096 | 1.4064 -0.991 -0.946 129.882 132.376
0.1532 10.049 1.07499 | 1.05877 | 14258 | 1.4205 -1.156 -1.079 131.536 134.115
0.2197 15.638 1.07803 | 1.06236 | 14373 [ 1.4295 -1.213 -1.165 133.564 135.860
0.3255 26.807 1.07888 | 1.06332 | 1.4477 [ 1.4421 -1.188 -1.159 135.435 137602
0.5203 60.268 1.07753 | 1.06204 | 14579 | 1.4514 -0.978 -0.976 137.204 139.287
0.6145 88.550 1.07656 | 1.06112 | 14599 | 1.4535 -0.829 -0.841 137.735 139.794
0.7964 217.309 1.07514 | 1.05974 | 14638 | 1.4571 -0.530 -0.565 138.419 140.453

1.0000 1.07259 | 1.05680 | 1.4661 [ 1.4590 0.000 0.000 0.000 0.000

R. Rocha Pinto, D. Santos, S. Mattedi, M Aznar, Density, refractive index, apparent volumes and
excess molar volumes of four protic ionic liquids + water at 7=298.15 and 323.15 K, Brazilian
Journal of Chemical Engineering, Braz. J. Chem. Eng. vol.32 no.3 Séo Paulo July/Sept. 2015
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2-hydroxy ethylammonium pentanoate (2-HEAP) + water (2 niza)

Table 2 Mole fraction, x4, molality, m, experimental density, p, refractive index, np, Excess Molar Volumes, VmE: and Apparent
molar Volumes, VQ,_1 of ionic liquids (1) + water (2).

m/mol. kg’ plg.cm™ np vmE iem™.mol Vo1 Ilem™.mol!
Xq 25°C | 50°C | 25°C | 50°C 25°C 50°C 25°C 50 °C
2-HEAP + water

0.0000 0.99704 [ 098749 [ 1.3325 | 1.3289 0.000 0.000 0.000 0.000
0.0122 0.6846 1.01150 1.00119 1.3478 1.3440 -0.195 -0.1585 140.409 142786
0.0270 1.5401 1.02437 1.01226 1.3626 1.3589 -0.390 -0.368 141.954 145.147
0.0453 2.6351 1.03465 1.02104 1.3782 1.37T41 -0.566 -0.524 143.908 147.220
0.0683 4.0723 1.04207 1.02761 1.3905 1.3885 0.712 -0.660 145.979 145.118
0.0996 6.1472 1.04746 1.03255 1.4018 1.4004 -0.841 -0.788 147.962 150.878
0.1422 9.2133 1.05108 1.03585 1.4125 1.4116 -0.956 -0.904 145.683 152.430
0.2045 142773 1.05298 1.03757 1.4245 1.4234 -1.049 -1.004 151.267 153.876
0.3060 24.4985 1.0531 1.03774 1.4358 1.4338 -1.113 -1.075 152.762 155274
0.5000 555492 1.05162 1.03619 1.4477 1.4451 -1.069 -1.067 154.261 156.654
0.6608 343.5629 1.04651 1.03079 1.4630 1.4558 -0.500 -0.457 155.819 158.211

1.0000 1.04354 | 1.02785 1.4645 1.4561 0.000 0.000 0.000 0.000

R. Rocha Pinto, D. Santos, S. Mattedi, M Aznar, Density, refractive index, apparent volumes and
excess molar volumes of four protic ionic liquids + water at 7=298.15 and 323.15 K, Brazilian
Journal of Chemical Engineering, Braz. J. Chem. Eng. vol.32 no.3 Sao Paulo July/Sept. 2015
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2-hydroxy ethylammonium hexanoate (2-HEAH) + water (2 niza)

Table 2 Mole fraction, x4, molality, m, experimental density, p, refractive index, np, Excess Molar Volumes, VmE: and Apparent
molar Volumes, VQ,_1 of ionic liquids (1) + water (2).

m/mol. kg’ plg.cm™ np vmE iem™.mol Vo1 Ilem™.mol!
Xq 25°C | 50°C | 25°C | 50°C 25°C 50°C 25°C 50 °C
2-HEAH + water

0.0000 0.99704 | 098749 | 1.3325 | 1.3289 0.000 0.000 0.000 0.000
0.0111 0.5257 1.00891 | 0.99853 | 13478 | 1.3432 -0.189 -0.188 156.829 159.620
0.0250 1.4263 1.01923 1.00689 1.3617 1.3570 -0.380 -0.353 158.586 162.350
0.0418 2.4262 1.02614 | 1.01259 | 13748 | 1.3708 -0.534 -0.493 161.002 164.693
0.0836 37721 1.03093 1.01670 1.3877 1.3849 -0.673 -0.626 163.182 166.617
0.0921 5.6324 1.03450 | 1.01977 | 14002 | 1.3967 -0.819 -0.769 164.880 168.113
0.1330 8.5245 1.03698 | 1.02165 | 1.4132 | 1.4071 -0.982 -0.925 166.388 169.511
0.1937 13.3480 1.03806 | 1.02254 | 14247 | 1.4185 -1.162 -1.111 167.774 170.732
0.2899 22.6811 1.03728 | 1.02147 | 14354 | 1.4291 -1.339 -1.286 169.154 172.029
0.6782 84.6653 1.02532 | 1.00960 | 1.4576 | 1.4505 -0.777 -0.747 172.363 175.108
0.8773 357.3627 1.02137 [ 1.00557 | 14618 [ 1.4540 -0.264 -0.224 173.472 176.212

1.0000 1.01995 | 1.00436 | 14623 | 1.4548 0.000 0.000 0.000 0.000

R. Rocha Pinto, D. Santos, S. Mattedi, M Aznar, Density, refractive index, apparent volumes and
excess molar volumes of four protic ionic liquids + water at 7=298.15 and 323.15 K, Brazilian
Journal of Chemical Engineering, Braz. J. Chem. Eng. vol.32 no.3 Séao Paulo July/Sept. 2015
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2-hydroxy diethylammonium hexanoate (2-HDEAH) + water (2 niza)

Table 2 Mole fraction, x4, molality, m, experimental density, p, refractive index, np, Excess Molar Volumes, VmE: and Apparent
molar Volumes, VQ,_1 of ionic liquids (1) + water (2).

m/mol. kg’ plg.cm™ np vmE iem™.mol Vo1 Ilem™.mol!
Xq 25°C | 50°C | 25°C | 50°C 25°C 50°C 25°C 50 °C
2-HDEAH + water

0.0000 0.99704 | 0.58749 1.3325 1.3289 0.000 0.000 0.000 0.000
0.0081 0.4551 1.01091 | 1.00056 | 13470 | 13434 -0.185 -0.168 188.682 192.109
0.0180 1.0157 1.02345 1.01133 1.3617 1.3573 -0.328 -0.314 180.753 195.319
0.0301 1.7250 1.03433 | 1.02060 | 13762 | 1.3724 -0.483 -0.452 192.993 197.789
0.0448 2.6085 1.04281 1.02818 1.3856 1.3849 -0.614 -0.580 195.339 199.871
0.0644 3.8219 1.05056 | 1.03526 | 1.4039 | 1.3998 -0.756 -0.725 197.279 201.537
0.0903 5.5124 1.05681 1.04094 1.4171 1.4135 -0.895 -0.870 199.115 203.164
0.1324 8.4767 1.06226 | 1.04593 | 1.4314 | 1.4279 -1.054 -1.044 201.066 204.909
0.1832 12.4630 1.06470 1.04810 1.4422 1.4379 -1.152 -1.164 202.738 206.444
0.4769 50.6553 1.06131 | 1.04449 | 14641 | 1.4567 -0.816 -0.961 207.318 210.783

1.0000 1.05871 1.03995 1.4714 1.4632 0.000 0.000 0.000 0.000

R. Rocha Pinto, D. Santos, S. Mattedi, M Aznar, Density, refractive index, apparent volumes and
excess molar volumes of four protic ionic liquids + water at 7=298.15 and 323.15 K, Brazilian
Journal of Chemical Engineering, Braz. J. Chem. Eng. vol.32 no.3 Séo Paulo July/Sept. 2015
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Furfural + benzene (1 niz)

TaeLE 1. Molar excess volumes, VE (cm® mol ™), for
binary mixtures of furfural with some aromatic hydro-
carbons at 308,15 K

vE VE
T {em® mol™1) x (em® mol ™)

x Furfural + (1 — x) benzene

0.0672 —0.023 0.5620 -0.108
0.2082 —0.066 0.6652 -0.103
0.2751 —0.088 0.8072 =0.062
0.3528 =0.101 0.9284 —0.024
0.4552 —0.113

Homendra Naorem, S. K. Suri, Excess molar volumes, speeds of sound, and isentropic
compressibilities of binary mixtures of furfural with some aromatic hydrocarbons, CAN. J. CHEM.
VOL. 66, 198, 1295-1298
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Furfural + toluene (1 niz)

TaeLE 1. Molar excess volumes, VE (cm® mol ™), for
binary mixtures of furfural with some aromatic hydro-
carbons at 308,15 K

vE VE
T {em® mol™1) x (em® mol ™)

x Furfural + (1 = x) toluene

0.0857 =0.036 0.6802 —0.144
0.2344 -0.098 0.7596 —0.118
0.3053 ~0.126 0.8593 -0.082
0.3720 =0.147 0.9164 =0.055
0.5304 —~0.162

Homendra Naorem, S. K. Suri, Excess molar volumes, speeds of sound, and isentropic
compressibilities of binary mixtures of furfural with some aromatic hydrocarbons, CAN. J. CHEM.
VOL. 66, 198, 1295-1298
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Furfural + ethylbenzene (1 niz)

TaeLE 1. Molar excess volumes, VE (cm® mol ™), for
binary mixtures of furfural with some aromatic hydro-
carbons at 308,15 K

vE VE
T {em® mol™1) x (em® mol ™)

x Furfural + (1 — x) ethylbenzene

0.0916 -0.016 0.5716 —-0.052
0.1733 -0.028 0.6448 —0.051
0.2378 -0.036 0.7479 ~0.038
0.3957 -0.049 0.8948 -0.018
0.4752 —0.058

Homendra Naorem, S. K. Suri, Excess molar volumes, speeds of sound, and isentropic
compressibilities of binary mixtures of furfural with some aromatic hydrocarbons, CAN. J. CHEM.
VOL. 66, 198, 1295-1298
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Furfural + o-xylene (1 niz)

TaBLE 1. Molar excess volumes, VE (cm® mol™!), for
binary mixtures of furfural with some aromatic hydro-
carbons at 308,15 K

vE VE
x (em® mol™%) x (cm® mol™%)

x Furfural + (1 = x) o-xylene

0.0853 0.019 0.5976 0.024
0.1887 0.039 0.7308 0.001
0.2941 0.052 0.8544 -0.013
0.4381 0.040 0.9530 =0.008
0.5498 0.035

Homendra Naorem, S. K. Suri, Excess molar volumes, speeds of sound, and isentropic
compressibilities of binary mixtures of furfural with some aromatic hydrocarbons, CAN. J. CHEM.
VOL. 66, 198, 1295-1298
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Furfural + m-xylene (1 niz)

TaBLE 1. Molar excess volumes, VE (cm® mol™!), for
binary mixtures of furfural with some aromatic hydro-
carbons at 308,15 K

vE VE
x (em® mol™%) x (cm® mol™%)

x Furfural + (1 = x) m-xylene

0.0888 —0.004 0.6550 —=0.040
0.2724 -0.026 0.7319 —-0.034
0.3749 -0.038 0.8487 =0.018
0.4821 =0.042 0.8945 —0.016
0.5578 —=0.044

Homendra Naorem, S. K. Suri, Excess molar volumes, speeds of sound, and isentropic
compressibilities of binary mixtures of furfural with some aromatic hydrocarbons, CAN. J. CHEM.
VOL. 66, 198, 1295-1298
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Furfural + p-xylene (1 niz)

TaeLE 1. Molar excess volumes, VE (cm® mol ™), for
binary mixtures of furfural with some aromatic hydro-
carbons at 308,15 K

vE VE
x (em® mol™%) x (cm® mol™%)

x Furfural + (1 = x) p-xylene

0.1862 —0.056 0.6551 -0.088
0.2889 -0.080 0.7328 -0.075
0.3716 ~0.094 0.8687 -0.041
0.5058 =0.099 0.9631 =0.012
0.5939 ~0.095

Homendra Naorem, S. K. Suri, Excess molar volumes, speeds of sound, and isentropic

compressibilities of binary mixtures of furfural with some aromatic hydrocarbons, CAN. J. CHEM.
VOL. 66, 198, 1295-1298
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Methanol + acetonitrile (1 niz)
TABLE II. Density and molar excess volume at 298.15 K
p VE . p VE ) p VE
gem?  cm’molt o gem? cm'mol! gem?®  cm’mol!
Methanol( | y+acetoniirile(2)
0.1012 077800 -0034 0389 078189 -0120 06998 0.78583 -0.155
0.1986 077919 -0058 03995 078207 -0.123 07983 0.78675 -0.140
02482 077994 -0078 04990 078342 -0.144 08523 078709 -0.122
03028 078076 -0099 05871 078449 -0.151 09012 0.78731 -0.101

Ivona R. Grguri¢, Aleksandar 7. Tasié, Bojan D. Djordjevié, Mirjana Lj. Kijev&anin and Slobodan P.
Serbanovi¢, Excess molar volume of the acetonitrile + alcohol systems at 298.15 K. Part I: Density
measurements for acetonitrile + methanol, + ethanol systems, J.Serb.Chem.Soc. 67(8-9)581—

586(2002)

X,

TABLE I. Densities of the pure compounds at 298.15 K

Density/g cm™
Compound - -
this work literature
Methanol 0.78665 078655 — 0.78676°
0.78526
Ethanol 0.78525 0785177
5 0.77669°
Acetonitrile 0.77669 0.77649%, 0776738
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n-pentane + difuryl methane (2 niza)

Xz 2 Vi
(DFM = n-Pentane)
I=29315K IT=20815K
0.00000 | 626.34 0.00000 0.00000 | 621.37 0.00000
0.00237 | 627.58 0.01180 0.00237 | 622.60 0.01300
0.00391 | 62043 0.02610 0.00391 | 62443 002999
0.00935 | 631.28 0.03755 0.00935 | 626.29 0.03834
001155 | 63245 0.04340 001135 | 62745 0.04558
0.01975 | 636.93 0.04622 0.01975 | 631.92 0.04747
0.02739 | 84127 0.01572 0.02739 [ 836.23 0.01576
003124 | f43.40 0.00537 0.03124 | 638.47 -0.00682
0.04018 | 648.40 0.01379 0.04018 | 643.30 -0.01468
0.05043 | 634.18 0.05257 0.05043 | 640.12 -0.05364
0.06282 | 661.00 0.07467 0.06282 | @35.92 -0.07a17
0.08197 | 671.568 0.14131 0.08197 | 666.30 -0.14213
0.10130 | 682.22 0.17790 0.10130 | 677.16 -0.19476
0.13077 | 708.93 0.27795 0.15077 | 703.02 -0.31207
020126 | 73578 0.37367 0.20126 | 730.79 -0.42408
023220 | 76247 0.47563 0.25220 | 757.41 -0.32240
035191 | 81297 0.58058 0.35101 | 808.01 -0.66128
040132 | 837.41 0.64557 0.40132 | 83278 -0.76621
0.50307 | 886.84 0.73608 0.30397 | 881.91 -0.81240
0.65159 | 983391 0.68707 0.63138 | 94915 -0.77636
0.75103 | 996.88 0.38533 0.75103 | @92.07 -0.66643
0.84966 | 1037.62 0.43573 0.84966 | 1032.58 -0.46303
0.80796 | 1036.81 0.32180 0.89796 | 105181 -0.34648
0.93704 | 107978 0.17383 0.95704 [ 1074.68 -0.17458
1.00000 | 109568 0.00000 1.00000 | 1090.63 0.00000

Wilfred Ddamba, Belcher Fulele, Misael Silas Nadiye —Tabbiruka, Densities, Excess and Partial
Molar Volumes of (DFM + n-pentane or n-hexane or n-heptane or n-octane) Binary Mixtures at (T =
293.15, 298.15 and 303.15) K and Atmospheric Pressure, Physical Chemistry 2018; 8(1): 13-25,
doi:10.5923/.pc.20180801.02
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n-hexane + difuryl methane (3 niza)

X2 J2) VE |
Ir=28315K T=20513}3 I'=30313K
0.00000 | 63998 0.00000 0.00000 | 633.42 0.00000 0.00000 | 63086 0.00000
000102 | 66044 0.00058 0.00102 | 635.88 0.00047 000102 | 631.31 0.00036
0.00202 | 660.89 0.00080 0.00202 | 636.32 0.00079 0.00202 | 63176 0.00057
0.00410 | 661.82 0.00134 0.00410 | 657.206 0.00129 0.00410 3760 0.00083
0.00603 | 662.69 0.00253 0.00603 | 658.12 0.00190 0.00603 | 63353 0.00163
0.00801 | 663.38 0.00311 0.00801 | 6398.01 0.00229 000801 | 63444 0.00163
0.01005 | 06440 0.00428 0.01005 | 639.092 0.00325 001005 | 83335 0.00217
0.01589 | 867.11 0.00671 0.01589 | ©662.54 0.00395 0.01589 | 65796 0.00310
0.02751 | 672.33 0.00051 0.02731 | 667.74 0.00733 002751 | 6e83.13 0.00501
004246 | 679.03 0.01564 004248 | 67444 0.00927 0.04246 | 66883 0.00656
005570 | 684.04 0.02316 0.05370 | 680.35 0.01328 005370 | 67574 0.00686
0.07303 | 693.10 0.03003 0.07395 | §88.40 0.01826 | 0.07305 | 683.87 0.00203
0.08716 | 699.00 0.03516 0.08716 | 69438 0.023M 0.08716 | &80.75 001222
012031 | 71378 0.0468> 012031 | 709.12 0.03442 012031 | 70445 0.02323
0.15151 | 727.65 0.05909 0.15151 | 722.96 0.04542 0.15151 | 71828 0.02014
0.23626 | 76526 007491 023626 | 76050 0.05778 0.23626 | 73397 0.03433
030301 | 796.04 0.08021 030301 | 791.27 0.05432 0.30321 | 786.30 001179
0.34734 | 814.30 0.07957 034734 | 800.70 0.02062 | 034734 | 804.22 -0.01061
0.37207 | 825.22 0.07191 037207 | 820.65 0.00567 | 0.37207 | 815.84 -0.02357
0.40008 [ 837.41 0.05660 040008 | 833.02 -0.00887 | p4no0s | 828.10 -0.03780
0.46056 | 864.25 0.02804 0.46036 | 850.30 -0.02986 | 046056 | 85474 -0.06111
048608 | 87301 0.00851 0.48698 | &71.18 -0.04118 0.48608 | 860.32 -0.07282
0.37618 | 91488 -0.02151 0.57618 | 910.06 -0.06166 | ps7818 | @0s.17 -0.00335
0.60736 | 928.57 -0.03523 0.60756 | 92371 -0.07218 060756 | 91870 -0.10052
067085 | 035086 -0.05205 0.67085 | 095403 007841 | pg708s | 04008 -0.10363
0.73457 | 98344 -0.06270 0.73457 | 87835 -0.06700 | 73457 | 97333 -0.08510
0.79002 | 1010.88 -0.04303 0.79902 | 1005.81 -0-05213 | 070002 | 100075 -0.06103
0.84676 | 1031.11 -0.03185 0.84676 | 1026.04 -0.03674 0.84576 | 102006 004165
0.80350 | 1030.90 -0.02436 0.89330 | 1045.81 -0.02485 | 0.80350 | 1040.71 -0.02530
1.00000 | 1005.68 0.00000 1.00000 | 1080.63 0.00000 | 1 00000 | 1085.57 000000

Wilfred Ddamba, Belcher Fulele, Misael Silas Nadiye —Tabbiruka, Densities, Excess and Partial
Molar Volumes of (DFM + n-pentane or n-hexane or n-heptane or n-octane) Binary Mixtures at (T =
293.15, 298.15 and 303.15) K and Atmospheric Pressure, Physical Chemistry 2018; 8(1): 13-25,
doi:10.5923/j.pc.20180801.02
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n-heptane + difuryl methane (3 niza)

s ] Vi
Ir=19315K T=20815K T=30315K

0.00000 | 684.19 0.00000 0.00000 | 679.96 0.00000 0.00000 | 675.71 0.00000
0.00105 | 684.57 0.00362 0.00105 | 680.34 0.00336 0.00105 | 676.00 0.00300
0.00203 | 684.93 0.00671 0.00203 | 680.70 0.00508 0.00203 | 676.46 0.00348
0.00404 | 685.67 0.01145 0.00404 | 681.44 0.01041 0.00404 | 677.10 0.00034
0.00605 | 686.41 0.01658 0.00605 | 682.10 0.01286 0.00605 | 677.94 001123
0.00805 | 687.16 0.02013 0.00805 | 682.03 0.01695 0.00805 | 678.68 0.01500
0.01065 | 688.12 0.02343 0.01065 | 683.80 0.02265 0.01065 | 679.63 0.02197
0.02047 | 691.78 0.04205 0.02047 | 687.34 0.03881 0.02047 | 683.28 0.03548
0.04190 [ 699.84 0.06635 0.04100 | 69536 0.06600 0.04100 | 691.26 0.06381
0.06413 | 70822 0.00376 0.06413 | 703.01 0.00384 0.06413 | 60050 0.00180
0.08505 | 716.10 0.12500 0.08305 0.12405 0.08305 | 707.42 0.12305
0.00063 | 721.64 0.13053 0.09963 0.13408 0.00063 013444
0.15055 | 741.20 0.16721 0.15055 0.16234 0.15053 0.16175
0.20019 | 76046 0.18454 0.20019 0.17848 0.20019 0.17617
0.25405 | 781.58 0.10282 0.25405 0.18407 0.25405 0.17883
0.30182 | 800.40 0.10451 030182 | 79504 0.18837 0.30182 018214
0.33006 | 82342 0.18197 033006 | §18.82 0.17432 0.35006 | 814.21 0.16483
045157 | 861.16 0.12305 045157 | 836.40 0.11220 045157 | 851.80 0.10130
0.50205 [ 881.94 0.10125 030205 | 87723 0.08983 0.50205 | 872.50 0.078432

004.01 0.03447 0.55484 | $90.25 0.04402 0.55484 0.03368

027.71 0.02086 0.61140 | 92295 0.01305 0.61140 0.00334

04411 0.00411 0.65000 | 93027 -0.00467 0.635000 -0.01763

068.37 -0.01757 0.70711 | 96347 -0.02281 0.70711 -0.03194
0.70823 | 100744 -0.02769 0.79823 | 100251 -0.03533 0.70823 | 997.57 -0.04374
0.84778 | 1028.88 -0.02554 0.84778 | 1024.00 -0.04260 0.84778 | 1019.01 -0.04690
0.90629 | 105441 -0.02218 0.90628 | 1040.41 -0.02583 0.00620 | 1044.50 -0.04301
0.94036 [ 1069.35 -0.01523 0.94036 | 1064.33 -0.01748 0.94036 | 1050.31 S0.02125
1.00000 | 1095.68 0.00000 1.00000 | 1090.63 0.00000 1.00000 | 1085.57 0.00000

Wilfred Ddamba, Belcher Fulele, Misael Silas Nadiye —Tabbiruka, Densities, Excess and Partial
Molar Volumes of (DFM + n-pentane or n-hexane or n-heptane or n-octane) Binary Mixtures at (T =
293.15, 298.15 and 303.15) K and Atmospheric Pressure, Physical Chemistry 2018; 8(1): 13-25,
doi:10.5923/j.pc.20180801.02
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n-octane + difuryl methane (3 niza)

| X2 | 2 | VE
T=1315K T=20815K T=30315K
0.00000 | 702.76 0.00000 0.00000 | 69874 0.00000 0.00000 | 694.70 0.00000
0.00208 | 70342 0.00461 0.00208 | 690.40 0.00407 0.00208 | 695.36 0.00351
0.00410 | 704.06 0.00817 0.00410 | 700.04 0.00811 0.00410 | 696.00 0.00703
0.00601 | 704.67 001230 0.00601 | 70065 0.01133 0.00601 | 696.61 0.00074
0.00800 | 705.34 0.01585 0.00800 | 701.32 0.01373 0.00800 | 697.28 0.01157
0.01048 | 706.11 0.01837 0.01048 | 702.08 0.01704 0.01048 | 698.03 0.01750
0.02170 | 709.72 0.03603 0.02170 | 705.68 0.03496 0.02170 | 701.62 0.03386
0.04573 | 717.39 0.00784 0.04573 | 713.33 0.00541 0.04573 | 700.25 0.08203
0.06068 | 722.20 013344 0.06068 | 718.12 0.13188 0.06068 | 714.03 0.12800
0.07082 | 728.44 0.16845 0.07082 | 72434 0.16663 0.07982 | 72022 0.16478
0.10932 | 738.00 0.25130 0.10032 | 73387 0.24049 0.10832 | 720.72 0.24746
0.15059 | 751.86 0.20523 0.15038 | 747.68 0.20300 0.15038 | 743.48 0.20276
0.20332 | 768.80 0.34108 0.20332 | 765.66 0.34001 0.20332 | 761.40 0.33800
0.25300 | 787.50 0.38606 0.25300 | 783.21 0.38381 0.25300 | 778.00 0.38163
0.30544 | 805.88 0.40663 0.30544 | 80133 0.40403 030540 | 797.16 0.40334
0.34068 | §21.06 0.41601 0.34068 | 817.50 0.40077 0.34068 | 813.18 0.40649
0.40006 | §44.05 0.41128 0.40006 | $30.58 0.41062 0.40006 | 835.10 0.40836
045307 | 860.73 0.40725 0.45307 | 836.21 0.40609 045307 | 831.60 0.40343
0.50500 | 880.78 0.30807 0.50500 | §76.21 0.30776 0.50500 | 871.62 0.38680
0.55731 | 90155 0.36001 £96.03 0.35866 0.55731 | 892.29 0.35680
0.60238 | 019.86 031337 9135.20 031201 0.60238 | 01051 031051
0.65073 | 030.00 0.26020 035.18 0.25810 0.65073 | 030.44 0.25663
0.60075 | 960.50 0.20762 95582 0.20331 0.60075 | 951.07 0.19701
0.75628 | 084.08 014270 980.20 0.13304 0.75628 | 975.36 0.13133
0.79052 | 1004.10 0.08080 089.32 0.06620 0.70032 | 00445 0.06207
0.85572 | 1029.20 0.03560 0.85572 | 102430 0.03088 0.85572 | 1010.36 0.02067
0.90193 | 1050.10 0.02125 0.90193 | 104513 0.02069 0.90193 | 1040.16 0.01849
0.05170 | 1073.03 0.00724 0.05170 | 1068.03 0.00544 0.05170 | 1063.03 0.00217
100000 | 109568 0.00000 1.00000 | 1090.63 0.00000 1.00000 | 1085.57 0.00000

Wilfred Ddamba, Belcher Fulele, Misael Silas Nadiye —Tabbiruka, Densities, Excess and Partial
Molar Volumes of (DFM + n-pentane or n-hexane or n-heptane or n-octane) Binary Mixtures at (T =
293.15, 298.15 and 303.15) K and Atmospheric Pressure, Physical Chemistry 2018; 8(1): 13-25,
doi:10.5923/.pc.20180801.02
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Ethanol + acetonitrile (1 niz)

TABLE II. Density and molar excess volume at 298.15 K
: p VE : P VE . P VE
8 gem?  cm’molt ) gem? cm'mol! gem?®  cm’mol!
Ethanol(1) +acetonitrile(2)

0.0480 077703 0008 04009 0.78044 -0007 06525 0.78332 -0.06l
0.1474 077785 0015 04400 0.7809 -0020 07842 0.78454 -0.072
02461 077882 0.010 04878 0.78152 -0031 08202 0.78479 -0.069
03008 077938 0.005 05929 0.78259 -0.044 08988 0.78516 -0.052

03523 077994 -0002 0.6113 078287 -0.053 09478 0.78540 -0.041
Ivona R. Grguri¢, Aleksandar Z. Tasié, Bojan D. Djordjevi¢, Mirjana Lj. Kijevéanin and Slobodan P.
Serbanovi¢, Excess molar volume of the acetonitrile + alcohol systems at 298.15 K. Part I: Density
measurements for acetonitrile + methanol, + ethanol systems, J.Serb.Chem.Soc. 67(8-9)581—
586(2002)

TABLE I. Densities of the pure compounds at 298.15 K

Density/g cm™
Compound - -
this work literature
Methanol 0.78665 078655 — 0.78676°
0.78526
Ethanol 0.78525 0785177
5
Acetonitrile 0.77669 0.77669

0.776498, 0.776738
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1-propanol + cyclohexylamine (6 nizova)

TABLE II. Experimental densities, p, and excess molar volumes, VE, for the alkanol (1) + cyc-
lohexylamine (2) binary mixtures at different temperatures 288.15-323.15 K and atmospheric

pressure
X plgem?  VE/em mol’ X plgem?  VE/em’ mol”
1-Propanol (1) + cyclohexylamine (2)
r=288.15K
0.0000 0.871290 0.0000 0.6002 0.852683 -1.3633
0.0509 0.870750 —0.2073 0.7000 0.844776 -1.2147
0.1017 0.870088 —0.4014 0.7997 0.834754 —-0.9312
0.1486 0.869388 —0.5726 0.8500 0.828866 —0.7418
0.1992 0.868514 —0.7466 0.8998 0.822459 —0.5250
0.3007 0.866227 -1.0467 0.9502 0.815368 -0.2770
0.4009 0.863037 -1.2608 1.0000 0.807690 0.0000
0.4998 0.858771 —-1.3819
Tr=293.15K
0.0000 0.866747 0.0000 0.6002 0.848350 -1.3698
0.0509 0.866243 -0.2116 0.7000 0.840517 -1.2212
0.1017 0.865605 —0.4082 0.7997 0.830587 -0.9376
0.1486 0.864928 —0.5816 0.8500 0.824743 -0.7473
0.1992 0.864070 —0.7567 0.8998 0.818382 -0.5292
0.3007 0.861807 -1.0572 0.9502 0.811337 -0.2793
0.4009 0.858633 -1.2699 1.0000 0.803703 0.0000
0.4998 0.854393 —1.3896
T'=298.15K
0.0000 0.862207 0.0000 0.6002 0.843999 -1.3757
0.0509 0.861732 -0.2152 0.7000 0.836238 -1.2273
0.1017 0.861122 -0.4150 0.7997 0.826395 -0.9434
0.1486 0.860461 —0.5899 0.8500 0.820597 —0.7524
0.1992 0.859622 —0.7666 0.8998 0.814283 —0.5333
0.3007 0.857380 -1.0676 0.9502 0.807280 —0.2814
0.4009 0.854219 -1.2787 1.0000 0.799692 0.0000
0.4998 0.850004 -1.3959
r=303.15K
0.0000 0.857671 0.0000 0.6002 0.839630 -1.3812
0.0509 0.857223 —0.2188 0.7000 0.831934 -1.2327
0.1017 0.856634 -0.4211 0.7997 0.822178 -0.9490
0.1486 0.855990 —0.5978 0.8500 0.816427 —0.7576
0.1992 0.855164 -0.7756 0.8998 0.810149 —0.5366
0.3007 0.852939 -1.0769 0.9502 0.803196 —-0.2837
0.4009 0.849790 -1.2867 1.0000 0.795650 0.0000
0.4998 0.845594 -1.4023
I'=308.15K
0.0000 0.853138 0.0000 0.6002 0.835236 -1.3857
0.0509 0.852710 -0.2217 0.7000 0.827602 -1.2373
0.1017 0.852139 -0.4263 0.7997 0.817929 -0.9538
0.1486 0.851509 —0.6047 0.8500 0.812223 —0.7620
0.1992 0.850697 -0.7839 0.8998 0.805991 -0.5404
0.3007 0.848483 -1.0851 0.9502 0.799076 —0.2854
0.4009 0.845341 -1.2934 1.0000 0.791576 0.0000
0.4998 0.841161 -1.4076
r=313.15K
0.0000 0.848607 0.0000 0.6002 0.830816 -1.3894
0.0509 0.848196 -0.2244 0.7000 0.823240 -1.2410
0.1017 0.847641 -0.4313 0.7997 0.813647 —0.9579
0.1486 0.847020 -0.6109 0.8500 0.807982 -0.7657
0.1992 0.846216 -0.7910 0.8998 0.801787 —0.5427
0.3007 0.844011 -1.0924 0.9502 0.794911 -0.2860
0.4009 0.840874 -1.2993 1.0000 0.787466 0.0000
0.4998 0.836705 -1.4118

Ivona R. Radovi¢, Mirjana Lj. Kijev€anin, Aleksandar 7. Tasi¢, Bojan D. Djordjevié, and Slobodan
P. Serbanovi¢, Densities and excess molar volumes of alcohol + cyclohexylamine mixtures,
J.Serb.Chem.Soc. 74 (11) 1303-1318 (2009)
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1-pentanol + cyclohexylamine (6 nizova)

TABLE II. Experimental densities, p, and excess molar volumes, VE, for the alkanol (1) + cye-
lohexylamine (2) binary mixtures at different temperatures 288.15-323.15 K and atmospheric

pressure
x| plgem?®  VE/cm’ mol’ x plgem?  VE/em’ mol”
1-Pentanol (1) + cyclohexylamine (2)
T=288.15K
0.0000 0.871290 0.0000 0.6003 0.848864 -1.1277
0.0506 0.870021 —0.1665 0.6998 0.842494 —0.9985
0.1001 0.868675 -0.3172 0.7962 0.835420 —0.7634
0.1500 0.867306 —0.4689 0.8500 0.831143 -0.5921
0.2002 0.865855 -0.6135 0.8995 0.827043 -0.4144
0.2997 0.862562 -0.8507 0.9501 0.822677 -0.2111
0.3995 0.858846 -1.0422 1.0000 0.818282 0.0000
0.5004 0.854296 -1.1412
T=293.15K
0.0000 0.866747 0.0000 0.6003 0.844821 -1.1339
0.0506 0.865544 -0.1710 0.6998 0.838550 —1.0045
0.1001 0.864254 —0.3248 0.7962 0.831578 —0.7691
0.1500 0.862936 —0.4789 0.8500 0.827355 —0.5968
0.2002 0.861531 —0.6251 0.8995 0.823304 —0.4180
0.2997 0.858315 —0.8631 0.9501 0.818988 -0.2135
0.3995 0.854658 -1.0524 1.0000 0.814635 0.0000
0.5004 0.850173 —1.1489
T7=298.15K
0.0000 0.862207 0.0000 0.6003 0.840764 -1.1398
0.0506 0.861069 -0.1757 0.6998 0.834591 -1.0104
0.1001 0.859833 -0.3325 0.7962 0.827719 -0.7746
0.1500 0.858565 —0.4891 0.8500 0.823550 -0.6016
0.2002 0.857202 —0.6365 0.8995 0.819549 —0.4220
0.2997 0.854056 —0.8747 0.9501 0.815279 -0.2157
0.3995 0.850460 -1.0623 1.0000 0.810968 0.0000
0.5004 0.846039 —-1.1565
T=303.15K
0.0000 0.857671 0.0000 0.6003 0.836693 -1.1456
0.0506 0.856593 -0.1799 0.6998 0.830615 -1.0161
0.1001 0.855410 ~0.3400 0.7962 0.823839 -0.7799
0.1500 0.854186 -0.4984 0.8500 0.819726 ~0.6065
0.2002 0.852868 —0.6477 0.8995 0.815771 —0.4256
0.2997 0.849789 ~0.8860 0.9501 0.811547 —0.2178
0.3995 0.846251 -1.0719 1.0000 0.807278 0.0000
0.5004 0.841893 -1.1638
T'=308.15K
0.0000 0.853138 0.0000 0.6003 0.832605 -1.1515
0.0506 0.852111 -0.1833 0.6998 0.826617 -1.0218
0.1001 0.850981 —0.3468 0.7962 0.819937 —0.7854
0.1500 0.849802 -0.5075 0.8500 0.815876 -0.6114
0.2002 0.848523 -0.6581 0.8995 0.811967 -0.4295
0.2997 0.845509 ~0.8966 0.9501 0.807786 —0.2198
0.3995 0.842027 -1.0810 1.0000 0.803558 0.0000
0.5004 0.837730 -1.1709
T=313.15K
0.0000 0.848607 0.0000 0.6003 0.828501 -1.1569
0.0506 0.847630 -0.1867 0.6998 0.822595 -1.0262
0.1001 0.846545 —0.3528 0.7962 0.816008 —0.7896
0.1500 0.845407 -0.5155 0.8500 0.811997 —0.6148
0.2002 0.844167 ~0.6675 0.8995 0.808133 -0.4319
0.2997 0.841215 -0.9063 0.9501 0.803997 -0.2208
0.3995 0.837791 -1.0896 1.0000 0.799817 0.0000
0.5004 0.833551 -1.1773

Ivona R. Radovi¢, Mirjana Lj. Kijev€anin, Aleksandar 7. Tasié, Bojan D. Djordjevi¢, and Slobodan
P. Serbanovi¢, Densities and excess molar volumes of alcohol + cyclohexylamine mixtures,
J.Serb.Chem.Soc. 74 (11) 1303-1318 (2009)
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2-butanol + cyclohexylamine (6 nizova)

TABLE II. Experimental densities, p, and excess molar volumes, VE, for the alkanol (1) + cye-
lohexylamine (2) binary mixtures at different temperatures 288.15-323.15 K and atmospheric

pressure
x| plgem?®  VE/cm’ mol’ x plgem?  VE/em’ mol”
2-Butanol (1) + eyclohexylamine (2)
T=288.15K
0.0000 0.871290 0.0000 0.5997 0.845367 —0.8520
0.0495 0.869943 —0.1407 0.7000 0.838111 —0.7422
0.1011 0.868364 —0.2692 0.7999 0.829857 —0.5521
0.1505 0.866768 —0.3858 0.8488 0.825461 —0.4333
0.1995 0.865069 —0.4914 0.8997 0.820714 —0.3012
0.3004 0.861240 —0.6829 0.9498 0.815822 —0.1579
0.3996 0.856833 —0.8145 1.0000 0.810689 0.0000
0.4974 0.851641 —0.8669
T=203.15K
0.0000 0.866747 0.0000 0.5997 0.841061 —0.8560
0.0495 0.865431 —0.1436 0.7000 0.833870 —0.7465
0.1011 0.863878 -0.2674 0.7999 0.825685 -0.5562
0.1505 0.862303 -0.3917 0.8488 0.821326 —0.4373
0.1995 0.860621 —-0.4977 0.8997 0.816614 —0.3046
0.3004 0.856824 —0.6894 0.9498 0.811753 -0.1599
0.3996 0.852442 —-0.8198 1.0000 0.806646 0.0000
0.4974 0.847283 -0.8710
T=208.15K
0.0000 0.862207 0.0000 0.5997 0.836727 —0.8617
0.0495 0.860918 —0.1464 0.7000 0.829591 —0.7524
0.1011 0.859388 -0.2722 0.7999 0.821468 -0.5619
0.1505 0.857832 —0.3978 0.8488 0.817137 —0.4423
0.1995 0.856164 -0.5044 0.8997 0.812454 -0.3087
0.3004 0.852393 —0.6966 0.9498 0.807614 -0.1621
0.3996 0.848033 —0.8261 1.0000 0.802528 0.0000
0.4974 0.842904 —0.8766
T'=303.15K
0.0000 0.857671 0.0000 0.5997 0.832362 —0.8693
0.0495 0.856405 —0.1492 0.7000 0.825272 —0.7602
0.1011 0.854895 -0.2771 0.7999 0.817199 —0.5692
0.1505 0.853354 —0.4041 0.8488 0.812891 —0.4489
0.1995 0.851700 05118 0.8997 0.808227 -0.3138
0.3004 0.847947 —-0.7044 0.9498 0.803402 —0.1651
0.3996 0.843604 —0.8336 1.0000 0.798326 0.0000
0.4974 0.838501 —0.8840
I'=308.15K
0.0000 0.853138 0.0000 0.5997 0.827960 -0.8790
0.0495 0.851889 -0.1518 0.7000 0.820909 —0.7704
0.1011 0.850393 —-0.2816 0.7999 0.812872 —0.5785
0.1505 0.848866 —0.4106 0.8488 0.808580 —0.4572
0.1995 0.847222 -0.5194 0.8997 0.803926 -0.3201
0.3004 0.843483 -0.7132 0.9498 0.799109 -0.1690
0.3996 0.839155 —0.8429 1.0000 0.794030 0.0000
0.4974 0.834068 ~0.8930
r'=31315K
0.0000 0.848607 0.0000 0.5997 0.823519 —0.8912
0.0495 0.847368 —0.1542 0.7000 0.816495 —0.7829
0.1011 0.845885 —0.2864 0.7999 0.808484 —0.5902
0.1505 0.844366 —0.4171 0.8488 0.804198 —0.4673
0.1995 0.842729 —0.5274 0.8997 0.799548 —0.3281
0.3004 0.838998 —0.7227 0.9498 0.794725 —0.1736
0.3996 0.834678 —0.8534 1.0000 0.789632 0.0000
0.4974 0.829603 —0.9040

Ivona R. Radovi¢, Mirjana Lj. Kijev€anin, Aleksandar 7. Tasi¢, Bojan D. Djordjevié¢, and Slobodan
P. Serbanovi¢, Densities and excess molar volumes of alcohol + cyclohexylamine mixtures,
J.Serb.Chem.Soc. 74 (11) 1303-1318 (2009)
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2-methyl-2-propanol + cyclohexylamine (5 nizova)

TABLE II. Experimental densities, p, and excess molar volumes, VE, for the alkanol (1) + cye-
lohexylamine (2) binary mixtures at different temperatures 288.15-323.15 K and atmospheric

pressure
x| plgem?®  VE/cm’ mol’ x plgem?  VE/em’ mol”
2-Methyl-2-propanol (1) + cyclohexylamine (2)

T'=303.15K
0.0000 0.857671 0.0000 0.5998 0.820236 -1.0212
0.0508 0.855457 —0.1703 0.6997 0.810864 -0.9197
0.1002 0.853151 —0.3215 0.7999 0.800285 -0.7173
0.1502 0.850673 —0.4619 0.8712 0.792153 —0.5281
0.2001 0.848023 —0.5854 0.8992 0.788654 —0.4232
0.3005 0.842301 —0.8051 0.9504 0.782167 —0.2309
0.3991 0.835940 —0.9560 1.0000 0.775412 0.0000
0.4996 0.828512 -1.0243

T'=308.15K
0.0000 0.853138 0.0000 0.5998 0.815570 -1.0686
0.0508 0.850919 —0.1761 0.6997 0.806147 —0.9683
0.1002 0.848606 -0.3324 0.7999 0.795480 -0.7610
0.1502 0.846119 —0.4776 0.8712 0.787246 -0.5629
0.2001 0.843460 —0.6058 0.8992 0.783692 —0.4522
0.3005 0.837714 —0.8337 0.9504 0.777091 -0.2476
0.3991 0.831325 —0.9915 1.0000 0.770193 0.0000
0.4996 0.823876 —1.0668

T=313.15K
0.0000 0.848607 0.0000 0.5998 0.810845 -1.1164
0.0508 0.846376 —0.1816 0.6997 0.801362 -1.0173
0.1002 0.844050 —0.3430 0.7999 0.790593 —0.8046
0.1502 0.841553 —0.4936 0.8712 0.782252 —0.5976
0.2001 0.838878 —0.6262 0.8992 0.778642 —0.4811
0.3005 0.833102 —0.8630 0.9504 0.771925 —0.2642
0.3991 0.826681 —-1.0284 1.0000 0.764884 0.0000
0.4996 0.819193 —~1.1098

T=318.15K
0.0000 0.844073 0.0000 0.5998 0.806063 -1.1649
0.0508 0.841824 ~0.1869 0.6997 0.796506 ~1.0665
0.1002 0.839485 —0.3541 0.7999 0.785624 —0.8479
0.1502 0.836970 -0.5096 0.8712 0.777167 -0.6313
0.2001 0.834276 —0.6469 0.8992 0.773501 —0.5092
0.3005 0.828457 -0.8922 0.9504 0.766665 -0.2799
0.3991 0.821996 -1.0656 1.0000 0.759488 0.0000
0.4996 0.814465 —-1.1538

r'=323.15K
0.0000 0.839547 0.0000 0.5998 0.801219 -1.2122
0.0508 0.837268 -0.1913 0.6997 0.791580 -1.1145
0.1002 0.834906 —0.3635 0.7999 0.780572 —0.8893
0.1502 0.832370 —0.5243 0.8712 0.771995 —0.6632
0.2001 0.829655 ~0.6667 0.8992 0.768268 -0.5351
0.3005 0.823784 -0.9207 0.9504 0.761320 —0.2944
0.3991 0.817275 -1.1023 1.0000 0.754015 0.0000
0.4996 0.809685 —1.1965

Ivona R. Radovi¢, Mirjana Lj. Kijevéanin, Aleksandar Z. Tasi¢, Bojan D. Djordjevié, and Slobodan
P. Serbanovi¢, Densities and excess molar volumes of alcohol + cyclohexylamine mixtures,
J.Serb.Chem.Soc. 74 (11) 1303-1318 (2009)
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1-chlorobutane + n-hexane (1 niz)

Table 2. Excess volumes for mixtures of 1-chlorobutane (BuCl) and n-alkanes (C,H;,. 1)
FEin cm® mol~!. x, is the mole fraction of 1-chlorobutane

BuCl+ c5H14
Xy VE
0-0868 0-032
0-1471  0-053
0-2288 0-072
0:3071 0-095
0-4134 0-118
0:5059 0-123
0-5940 0-113
0-6839 0-098
0-7819 0-075
09018 0:036

303,15 K

A. Krishnaiah, D. Nagabhushan Rao and P. Ramachandra Naidu, Excess Volumes for Binary Liquid
Mixtures of 1-Chlorobutane with Normal Alkanes, Aust. J. Chem., 1980, 33, 2543-5
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I-chlorobutane + n-heptane (1 niz)

Table 2. Excess volumes for mixtures of 1-chlorobutane (BuCl) and n-alkanes (C,H;,. 1)
FEin cm® mol~!. x, is the mole fraction of 1-chlorobutane

BuCl+ C;H,¢
Xy VE
0-0968 0:092
0-1665 0-152
0-2531 0-207
0:3287 0-245
0-4507 0-278
0-5696 0-263
0-6105 0-249
0-7116 0-202
0-8067 0-152
0-9125 0-072
303,15K

A. Krishnaiah, D. Nagabhushan Rao and P. Ramachandra Naidu, Excess Volumes for Binary Liquid
Mixtures of 1-Chlorobutane with Normal Alkanes, Aust. J. Chem., 1980, 33, 2543-5
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1-chlorobutane + n-octane (1 niz)

Table 2. Excess volumes for mixtures of 1-chlorobutane (BuCl) and n-alkanes (C,H;,. 1)
FEin cm® mol~!. x, is the mole fraction of 1-chlorobutane

BuCl+CgH,s
Xy VE
0-1265 0-127
0-1842 0-180
0:2749 0:241
0-3551 0278
0-4736 0-304
0-5928 0:295
0-6342 0-285
0-7252 0-245
0-8162 0-176
0-9143 0:097
303,15 K

A. Krishnaiah, D. Nagabhushan Rao and P. Ramachandra Naidu, Excess Volumes for Binary Liquid
Mixtures of 1-Chlorobutane with Normal Alkanes, Aust. J. Chem., 1980, 33, 2543-5
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1-chlorobutane + n-nonane (1 niz)

Table 2. Excess volumes for mixtures of 1-chlorobutane (BuCl) and n-alkanes (C,H;,. 1)
FEin cm® mol~!. x, is the mole fraction of 1-chlorobutane

BuCl+ CgH;g
X1 VE
0-1035 0-115
0-1921 0-192
0-2868 0-262
0-3707 0-298
0-5068 0-317
0-5740 0-308
0-6517 0-295
0-7421 0-248
0-8352 0-181
0-9250 0-093
303,15 K

A. Krishnaiah, D. Nagabhushan Rao and P. Ramachandra Naidu, Excess Volumes for Binary Liquid
Mixtures of 1-Chlorobutane with Normal Alkanes, Aust. J. Chem., 1980, 33, 2543-5
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1-butyl-3-methylimidazolium methylsulphate + methanol (tri niza)
Table 2 Densities and excess molar volumes for ionic liquid (x,) + methanol (x,) at T = (298.15, 303.15 and 313.15) K.

1, plgom™ V.5/cm® mol™ x, plgan’ VE/am® mol™

[BMIM] " [MeSO,J (x,) + methanol (x,)

T=29815K
0.0533 0.8905 0.308 0.5589 11628 0936
0.1131 0.9638 —0.644 0.6518 11775 20771
0.1936 1.0329 0914 0.7169 1.1858 0617
0.2651 1.0748 ~1.057 0.7935 1.1944 0432
0.3228 1.1002 ~1.100 0.8510 1.1997 -0.291
0.4386 11371 ~1.094 0.9206 12058 -0.147
T=30315K
0.0533 0.8841 —0.407 0.5589 1.1575 1321
0.1131 0.959% -0.695 0.6518 11717 -1.171
0.1936 1.0294 ~1.101 0.7169 1.1794 0987
0.2651 10713 ~1.318 0.7935 1.1871 0754
0.3228 1.0964 ~1.406 0.8510 1.1921 0571
0.4386 11325 1444 0.9206 1.1975 0353
T=31315K
0.0533 0.8740 -0.321 0.5589 1.1535 -1531
0.1131 0.9504 0.629 0.6518 1.1680 -1405
01936 1.0207 ~1.022 0.7169 1.1758 1227
0.2651 1.0630 -1.225 0.7935 1.11833 0957
0.3228 1.0890 -1.355 08510 1.1880 <0.720
0.4386 1.1270 =1.520 0.9206 1.1930 0.424

Precious N. Sibiya and Nirmala Deenadayalu, Excess Molar Volumes and Partial Molar Volumes of
Binary Systems (Ionic Liquid + Methanol or Ethanol or 1-Propanol) at 7= (298.15, 303.15 and
313.15) K, S. Aft. J. Chem., 2009, 62, 20-25

Table 1 Pure compound specifications: suppliers, purities, literature and experimental densities at T = (298.15, 303.15, and 313.15) K.

Chemical Supplier Purity/mole plgem
fraction Literature Experimental
T=29815K T=29815K T=30315K T=31315K
Methanol Sigma-Aldrich 0.999 0.78637* 0.7862 0.7836 0.7748
Ethanol Riedel-de Haén 0.998 0.7852* 0.7854 0.7821 0.7739
1- Propanol Merck 0.995 0.79960* 0.7994 0.7962 0.7884
[BMIM]* [MeSO,] Sigma- Aldrich 0.999 12124 1.2120 1.2023 1.1975
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1-butyl-3-methylimidazolium methylsulphate + ethanol (tri niza)

Table 3 Densities and excess molar volumes for ionic liquid (x,) + ethanol (x;) at T = (298.15, 303.15 and 313.15) K

x plgem™ VE/em® maol™ x plgcm™ VE/em® mol™!

[BMIM]* [MeSO,]" (x,) + ethanol (x,)

T=29815K
0.0738 0.8814 =0.202 06223 1.1533 0.524
0.1547 0.9573 ~0.403 0.7231 1.1731 -0.415
0.2046 0.9950 -0.508 0.8249 1.18% -0.281
0.3165 10560 -0.615 0.8877 1.1983 0173
0.4056 1.0926 ~0.647 0.9424 1.2052 ~0.079
0.5095 1.1256 -0.619

T=3315K
0.0738 0.8771 ~0.214 06223 1.1460 0698
0.1547 0.9520 0418 0.7231 1.1652 0568
0.2046 0.9893 -0.537 0.8249 1.1810 -0.385
0.3165 10500 -0.713 0.8877 1.1895 0.276
0.4056 1.0862 0775 0.9424 1.1960 -0.141
0.5095 1.1187 0.767

T =313.15K
0.0738 0.8694 -0.235 0.6223 1.1414 -0.844
0.1547 0.9445 -0.427 0.7231 1.1609 -0.729
0.2046 0.9819 -0.533 08249 1.1768 -0.535
0.3165 1.0437 -0.767 08877 1.1851 -0.377
0.4056 1.0806 ~0.869 0.9424 1.1915 -0.210
0.5095 1.1134 -0.859

Precious N. Sibiya and Nirmala Deenadayalu, Excess Molar Volumes and Partial Molar Volumes of
Binary Systems (Ionic Liquid + Methanol or Ethanol or 1-Propanol) at 7= (298.15, 303.15 and
313.15) K, S. Aft. J. Chem., 2009, 62, 20-25

Table 1 Pure compound specifications: suppliers, purities, literature and experimental densities at T = (298.15, 303.15, and 313.15) K.

Chemical Supplier Purity/mole plgem
fraction Literature Experimental
T=29815K T=29815K T=30315K T=31315K
Methanol Sigma-Aldrich 0.999 0.78637° 0.7862 0.7836 0.7748
Ethanol Riedel-de Haén 0.998 0.7852° 0.7854 0.7821 0.7739
1- Propanol Merck 0.995 0.79960* 0.7994 0.7962 0.7884
[BMIM]* [MeSO, ] Sigma- Aldrich 0,999 12124" 1.2120 1.2023 1.1975
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1-butyl-3-methylimidazolium methylsulphate + 1-propanol (tri niza)
Table 4 Densities and excess molar volumes for ionic liquid (x,) + 1-propanol (x,) at T = (298.15, 303.15and 313.15) K.

x, plgem™ VE/em?® mol™ X, plgem™ VE/em® mol™

[BMIM]"[MeSO,] (x,) + 1-propanol (x,)

T =29815K
0.1011 0.8978 0,099 0.5862 1.1293 -0.223
0.1258 09175 =0.121 0.6708 1.1508 -0.190
0.2100 09752 -0.176 0.7775 1.1740 0,139
0.2639 1.0060 ~0.205 0.8542 1.1885 ~0.100
0.3556 1.0500 =0.230 09168 1.1897 =0.064
0.4756 1.0957 =0.235 09000 1.1992 -0.059

T =30315K
0.1011 0.8933 0,094 0.5862 1.11212 -0227
0.1258 09128 0.124 0.6708 1.1423 -0.193
0.2100 0.9698 0,194 0.7775 1.1650 -0.133
0.2639 10001 -0.221 0.8542 1.1792 =0.090
0.3556 1.0434 -0.248 09168 1.1897 -0.055
0.4756 10883 -0.251 0.9600 1.1964 -0.023

T =313.15K
0.1011 0.8858 0,097 0.5862 1.1156 -0.257
0.1258 0.9054 -0.129 0.6708 1.1371 -0.248
0.2100 0.9626 -0.187 0.7775 1.1600 -0.179
(0.2639 09931 -0.213 0.8542 1.1743 -0.124
(.3556 1.0368 -0.246 09168 1.1848 -0.067
0.4756 1.0822 ~0.260 0.9600 1.1916 -0.037

Precious N. Sibiya and Nirmala Deenadayalu, Excess Molar Volumes and Partial Molar Volumes of
Binary Systems (lonic Liquid + Methanol or Ethanol or 1-Propanol) at 7= (298.15, 303.15 and
313.15) K, S. Aft. J. Chem., 2009, 62, 20-25

Table 1 Pure compound specifications: suppliers, purities, literature and experimental densities at T = (298.15, 303.15, and 313.15) K.

Chemical Supplier Purity/mole plgem
fraction Literature Experimental
T=298.15K T=29815K T=30315K T=31315K
Methanol Sigma-Aldrich 0.999 0.78637° 0.7862 0.7836 0.7748
Ethanol Riedel-de Haén 0.998 0.7852° 0.7854 0.7821 0.7739
1- Propanol Merck 0.995 0.79960* 0.7994 0.7962 0.7884
[BMIM]* [MeSO,J Sigma- Aldrich 0,999 12124" 1.2120 1.2023 1.1975

92



m-xylene + o-nitrotoluene (4 niza)
Table 1: Mole fraction of m-xylene (x,),
densities (p), excess volumes (VF), and predicted
excess molar volumes from Redlich-Kister equation
at T=298.15-313.15 K for the binary mixture of
m-xylene (1) with o-nitrotoluene (2).

x| P m-xylene (1)+o-nitrotoluene (2)

(g em™) Excess Volume (VF)

Experimental Redlich-Kister

T=298.15K TR
s NP — 0.09693 1.12008  —0.025 -0.025
0.19452 110120 —0.046 ~0.049 1945 Heas 00 —0.043
029278 107335  —0.060 ~0.062 029278 106419  —0.054 —0.054
039173 1.04540  —0.071 ~0.069 039173 103612  -0.062 —0.061
049135 101733  —0.074 ~0.071 049135 100795  -0.065 —0.063
0.59167 098912 —0.070 ~0.069 0.59167 097968  —0.061 —0.060
0.69268 096081  —0.061 ~0.062 069268 095133  -0.053 —0.054
0.79441 093241  —0.047 ~0.049 0.79441 092290  -0.042 ~0.043
0.89684  0.90391 ~0.030 -0.029 0.89684  0.89441 —0.026 -0.026
T=303.15K T=313.15K
0.09693 1.12891 ~0.0281 -0.0274 0.09693 1.12007 =0.0247 =0.0242
0.19452 1LI0118  —0.0447 ~0.0463 0.19452 1.09216  -0.0396 ~0.0409
0.29278 1.07332 -0.0575 —0.0585 029278 1.06417 -0.0509 -0.0517
0.39173 1.04536  —0.0657 ~0.0652 039173 1.03609  —0.0584 -0.0577
0.49135 1.01730  -0.0700 ~0.0673 0.49135 1.00793  —0.0620 -0.0595
059167 098909  —0.0658 ~0.0650 0.59167 097966  —0.0583 -0.0575
0.69268 096079  —0.0574 ~0.0583 0.69268 095131  -0.0508 ~0.0516
0.79441 093239  —0.0448 ~0.0462 0.79441 092289  -0.0397 ~0.0409
089684 090389  —0.0280 -0.0275 0.89684  0.89440  -0.0248 ~0.0243

P. Nagaraja, C. Narasimha Rao, P. Venkateswarlu, Excess Volumes of Binary Liquid Mixtures of m-
xylene with Nitrotoluenes, Indian Journal of Advances in Chemical Science 4(4) (2016) 421-424
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m-xylene + m-nitrotoluene (4 niza)
Table 2: Mole fraction of m-xylene (x,),
densities (p), excess volumes (VE}, and predicted
excess molar volumes from Redlich-Kister equation
at T=298.15-313.15 K for the binary mixture of
m-xylene (1) with m-nitrotoluene (2).

X; p m-xylene (1)+o-nitrotoluene (2)

(g- cm™) Excess volume (VE)

Experimental Redlich-Kister

T=298.15K FEE
009651  1.13457  -0.0321 ~0.0312 e —0.028
019377 110651  —0.0513 ~0.0528 0.19377 109514  —0.046 —0.048
029179 107832  —0.0657 -0.0667 0297 106723  -0.061 —0.061
039057  1.05001  —0.0751 ~0.0744 039057 1.03919  -0.068 —0.068
049014 102157  —0.0800 ~0.0768 049014 101103  -0.073 —0.070
0.59050 099296  —0.0752 -0.0742 0.59050 098272 -0.069 -0.068
069165 096424  —0.0656 ~0.0665 069165 095430  -0.060 -0.061
0.79362 093541  -0.0512 -0.0527 0.79362 092577  -0.047 -0.048
089639 090646  —0.0320 -0.0313 089639  0.89713 —0.029 -0.029
T=303.15K T=313.15K
0.09651 112906  —-0.031 ~0.030 0.09651 112021  -0.027 -0.027
019377 110143 -0.048 ~0.050 019377 109242  —0.043 ~0.046
029179 107365  -0.061 -0.063 029179 106451  -0.058 ~0.058
039057  1.04574  —0.072 -0.071 039057  1.03647  -0.066 -0.064
049014 101769  -0.076 -0.073 049014  1.00833  —0.069 -0.066
0.59050 0.98946 -0.071 -0.071 0.59050 0.98004 -0.065 —0.064
069165 096111  —0.062 -0.063 069165 095164  —0.057 -0.057
0.79362 093263  -0.049 -0.050 0.79362 092314  -0.044 -0.046
0.89639 0.90403 -0.030 -0.030 0.89639 0.89454 -0.028 -0.027

(pogresan naziv spoja u naslovu stupca u tablici)

P. Nagaraja, C. Narasimha Rao, P. Venkateswarlu, Excess Volumes of Binary Liquid Mixtures of m-
xylene with Nitrotoluenes, Indian Journal of Advances in Chemical Science 4(4) (2016) 421-424
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glycerol + methanol (2 niza)

Table 2. The density and excess molar volumes of the binary mixtures of glycerol + methanol and glycerol
+ water at 298.15, and 303.15 K.

Methanol
p (g/mL) V* (mL.mol "

X | 298.15K [ 303.15K | 298.15K | 303.15K
000 | 1.2569 1.2527 0.0000 0.0000
005 | 1.2319 1.2275 0.2954 0.2852
0.10 | 1.2059 1.2005 0.5807 0.5616
0.15 | 1.1733 1.1613 0.8535 0.8269
020 | 1.1467 1.1389 11116 1.0786
025 1.1383 1.1325 1.3521 1.3141
030 | 1.1301 1.1284 1.5722 1.5303
035 1.1138 1.1095 1.7688 1.7241
040 | 1.0944 1.0904 1.9386 1.8922
045 | 1.0717 1.0686 2.0777 2.0308
0.50 | 1.0559 1.0504 2.1822 2.1358
0.55 | 1.0283 1.0236 2.2475 2.2025
0.60 | 1.0066 1.0014 2.2685 2.2259
065 | 09874 0.9837 2.2398 2.2004
0.70 | 0.9632 0.9600 2.1550 2.1196
0.75 | 0.9464 0.9428 2.0071 1.9765
0.80 | 0.9273 0.9236 1.7881 1.7630

0.85 ] 0.9031 0.8993 1.4891 1.4698
0.90 | 0.8822 0.8779 1.0996 1.0866
095 | 0.8360 0.8302 0.6078 0.6013
1.00 0.7859 0.7821 0.0000 0.0000

Ufuk Sancar Vural, V. Muradoglu and Sedat Vural, Excess molar volumes, and refractive index of
binary mixtures of glycerol + methanol and glycerol + water at 298.15 K and 303.15 K, Bull. Chem.
Soc. Ethiop. 2011, 25(1), 111-118
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glycerol + water (2 niza)

Table 2. The density and excess molar volumes of the binary mixtures of glycerol + methanol and glycerol
+ water at 298.15, and 303.15 K.

Water
p (g/mL) V" (mL.mol
X [ 298.15K | 303.15K | 298.15K | 303.15K

0.00] 12569 | 12527 | 0.0000 | 0.0000
0.05 | 1.2495 12373 | 05576 | 05524
0.10 | 12419 | 12308 | 1.0680 | 10578
0.15] 1.2283 | 12176 | 15296 | 15147
020 ] 12136 | 12106 | 1.9408 19215
0.25 | 1.1965 1.1927 | 22999 | 22765

0.30 1.1845 1.1816 2.6050 2.5781
0.35 1.1694 1.1648 2.8545 2.8244
0.40 1.1553 1.1520 3.0462 3.0135
0.45 1.1448 1.1392 3.1782 3.1434
0.50 1.1321 1.1295 3.2484 3.2122
0.55 1.1212 1.1176 3.2546 3.2175

0.60 1.1011 1.0987 3.1943 3.1572
0.65 1.0989 1.0942 3.0652 3.0289
0.70 1.0748 1.0728 2.8646 2.8301
0.75 1.0638 1.0596 2.5900 2.5581
0.80 1.0476 1.0454 2.2383 2.2102
(.85 1.0362 1.0324 1.8068 1.7836
0.90 1.0183 1.0153 1.2921 1.2752
0.95 1.0099 1.0068 0.6910 0.6817
1.00 0.9970 0.9956 0.0000 0.0000

Ufuk Sancar Vural, V. Muradoglu and Sedat Vural, Excess molar volumes, and refractive index of
binary mixtures of glycerol + methanol and glycerol + water at 298.15 K and 303.15 K, Bull. Chem.
Soc. Ethiop. 2011, 25(1), 111-118
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Anisaldehyde + Nitrobenzene (3 niza)
TABLE-1
EXPERIMENTAL DENSITIES. EXCESS MOLAR VOLUMES,
KINEMATIC VISCOSITIES AND ITS DEVIATION OF
ANISALDEHYDE-NITROBENZENE MIXTURE
AT 303.15, 313.15 AND 32315 K

Mole ) Excess Kinematic viscosity o
fraction  DEMSIY P) ohime (VE) (mpa.s) D“f“““
(X)) (gfcc) (cc/gmol) v (exp) v (calcd) =
303.15K
0.0714 1.200 0.1322 1.8167 1.8094 0.0012
0.1333 1.199 0.1826 1.9069 1.909%8 0.0059
0.2352 1.189 0.2158 2 0864 20904 0.0134
0.3157 1.181 0.2495 22423 22440 0.0427
0.4901 1.166 0.2878 2 5963 2 5944 0.1226
0.5235 1.163 0.2954 26623 26614 0.1361
0.6059 1.158 0.2858 28271 2.8219 0.1713
0.7936 1.151 0.2359 11296 3.1275 0.1718
0.8849 1.132 0.1720 3.2317 3.2241 0.1373
0.9389 1.128 0.1013 3.2579 3.2590 0.0787
1.0000 1.125 0.0000 3.2753 3.2753 0.0000
313.15K
0.0714 1.196 0.1045 1.4646 1.4620 0.0296
0.1333 1.191 0.1391 1.5431 1.5407 0.0495
0.2352 1.179 0.1635 1.6805 1.6863 0.0740
0.3157 1.172 0.2075 1.8167 1.8145 0.0657
0.4901 1.158 0.2528 21243 21245 00351
0.5235 1.153 0.2686 21979 2.1873 00146
0.6059 1.149 0.2650 23317 23442 00117
0.7936 1.134 0.1914 2.7063 26878 0.0647
0.8849 1.125 0.1394 2 8381 28311 0.0515
0.9389 1.120 0.0836 29257 29030 0.0533
1.0000 1.119 0.0000 2.9695 2.9695 0.0000
I2315K
0.0714 1.185 0.0598 1.3434 1.3440 0.0040
0.1333 1.182 0.0906 1.4158 1.4169 0.0046
0.2352 1.169 0.1221 1.5431 1.5424 0.0026
0.3157 1.163 0.1541 1.6462 1.6454 0.0109
0.4901 1.147 0.2203 1.8754 1.8742 0.0345
0.5235 1.144 0.2344 1.9204 1.9181 0.0402
0.6059 1.140 0.2433 20192 20247 0.0419
0.7936 1.129 0.1675 22423 2.2501 0.0437
0.8849 1.121 0.1106 23533 2 3443 0.0472
0.9389 1.118 0.0532 2.3976 2.3934 0.0278
10000 1.114 0.0000 24418 2.4418 0.0000

R. Baskaran, T.R. Kubendran, Viscosity and Excess Volume of Anisaldehyde-Nitrobenzene at 303.15
K, 313.15 K and 323.15 K, Asian Journal of Chemistry Vol. 20, No. 5 (2008), 3381-3386
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Acetic acid + lauryl methacrylate (1 niz)
Densities and excess volumes for all systems at 293 K

Xi ", glem’ | V", em’/mol
Acetic acid-LMA
0.1030 | 0.8766 0.1293
0.3245 | 0.8865 0.4231
0.5348 | 0.9020 0.6468
0.7103 | 0.9251 0.7086
0.8995 [ 0.9802 0.4248

Valentyn Serheyev, Densities, excess volumes and partial molar volumes of lauryl methacrylate

solutions in some organic solvents, Chemistry & Chemical Technology, Vol. 5, No. 3, 2011, 241-244

Purity, densities, and molar masses
of pure components at 293 K

i ﬂﬂ_” l" gjcm"} . R
Component M, g/mol lit. determ.. lit. determ. Purity, mas %
Acetic acid 60.0324 | 1.3717[5] | 1.3716 [ 1.0491[5] | 1.0491 99.9
Benzene 78.1134 | 1.5011[5] | 1.5009 | 0.8790 [5] | 0.8787 99.9
Hexane 86.1766 | 1.3750[5] ] 1.3751 | 0.6594[5] | 0.6593 99.9
1,2-Diclorethane 98.9596 | 1.4448[6] | 1.4445 | 1.2530[6] | 1.2533 99.8
Lauryl methacrylate | 254.4118 | 1.4457 (6] | 1.4455 | 0.8733 [6] | 0.8731 99.8
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Dichlorethane + lauryl methacrylate (1 niz)
Densities and excess volumes for all systems at 293 K

X " g/lem’ | V5, cm’/mol
1.2-Diclorethane-LMA
0.1957 | 0.8955 0.3286
0.3154 | 09131 0.5519
0.5207 | 0.9552 0.8371
0.7004 | 1.0144 0.8859
0.9002 | 1.1378 0.4324

Valentyn Serheyev, Densities, excess volumes and partial molar volumes of lauryl methacrylate
solutions in some organic solvents, Chemistry & Chemical Technology, Vol. 5, No. 3, 2011, 241-244,

Purity, densities, and molar masses
of pure components at 293 K

v, HD_” .v gfcm3 : 0
Component M, g/mol lit. determ.. lit, determ. Purity, mas %
Acetic acid 60.0324 | 1.3717[5] | 1.3716 | 1.0491[5] | 1.0491 99.0
Benzene 78.1134 | 1.5011[5] | 1.5000 | 0.8790[5] | 0.8787 99.9
Hexane 86.1766 | 1.3750[5] | 1.3751 | 0.6594 [5] | 0.6593 99.9
1.2 Diclorethane 098.9596 | 1.4448 [6] | 1.4445 | 1.2530[6] | 1.2533 99.8
Lauryl methacrylate | 2544118 | 1.4457[6] | 1.4455 | 0.8733[6] | 0.8731 99.8
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n-hexane + lauryl methacrylate (1 niz)

Densities and excess volumes for all systems at 293 K

X ", glem’ | V", em’/mol
Hexane-LMA
0.1137 | 0.8624 -0.3033
0.3058 | 0.8402 -0.6883
0.5029 | 0.8099 -0.9154
0.6053 | 0.7898 -0.9461
0.7012 | 0.7674 -0.9088
0.9008 | 0.7038 -0.4873

Valentyn Serheyev, Densities, excess volumes and partial molar volumes of lauryl methacrylate

solutions in some organic solvents, Chemistry & Chemical Technology, Vol. 5, No. 3, 2011, 241-244,

Purity, densities, and molar masses
of pure components at 293 K

v, HD_” .v gfcm3 : 0
Component M, g/mol lit. determ.. lit, determ. Purity, mas %
Acetic acid 60.0324 | 1.3717[5] | 1.3716 | 1.0491[5] | 1.0491 99.0
Benzene 78.1134 | 1.5011[5] | 1.5000 | 0.8790[5] | 0.8787 99.9
Hexane 86.1766 | 1.3750[5] | 1.3751 | 0.6594 [5] | 0.6593 99.9
1.2 Diclorethane 098.9596 | 1.4448 [6] | 1.4445 | 1.2530[6] | 1.2533 99.8
Lauryl methacrylate | 2544118 | 1.4457[6] | 1.4455 | 0.8733[6] | 0.8731 99.8
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benzene + lauryl methacrylate (1 niz)
Densities and excess volumes for all systems at 293 K

X ", glem’ | V", em’/mol
Benzene-LMA
0.1113 | 0.8736 -0.1040
0.1546 | 0.8737 -0.0982

0.3139 | 0.8737 0.0291
0.4986 | 0.8735 0.1940
0.7023 | 0.874] 0.2300
0.9011 | 0.8763 0.1080

Valentyn Serheyev, Densities, excess volumes and partial molar volumes of lauryl methacrylate
solutions in some organic solvents, Chemistry & Chemical Technology, Vol. 5, No. 3, 2011, 241-244,

Purity, densities, and molar masses
of pure components at 293 K

v, HD_” .' gfcm3 " 1)
Component M, g/mol lt. determ.. lit. determ. Purity, mas %
Acetic acid 60.0324 | 1.3717[5] | 1.3716 | 1.0491[5] | 1.0491 99.0
Benzene 78.1134 | 1.5011[5] | 1.5009 | 0.8790 [5] | 0.8787 99.9
Hexane 86.1766 | 1.3750[5] | 1.3751 | 0.6594 [5] | 0.6593 99.9
1.2 Diclorethane 098.9596 | 1.4448 [6] | 1.4445 | 1.2530[6] | 1.2533 99.8
Lauryl methacrylate | 2544118 | 1.4457[6] | 1.4455 | 0.8733[6] | 0.8731 99.8
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water + sulfolane (1 niz)

Table 8. Densities (p) and Excess Molar Volumes ( V¥) for
Binary Mixtures at 298.15 K

ol VE/ ol VE/

x g-em ™ cmP-mol ! X gem ! cm*mol!

Water (1) + Sulfolane (2)
0.0725 1.261 75 - (0.003 06025 1.209 39 -0.156
0.1148 1.25924 - 0.005 06790 1.193 61 -0.181
0.1764 1.25526 =0.009 0.7374 1.177 76 -0.184
0.2149 1.252 52 =0.011 08331 1.141 22 -0.174
02730 1.248 01 -0.017 08645 1.127 45 -0.162
0.3438 1.24192 -0.035 09008 1.101 55 -0.141
0.4169 1.23461 -0.058 0.9351 1.07405 -0.112
0.4651 1.22921 -(0.082 0.9754 1.03117 -0.052
0.5011 1.22473 =0.101 09872 1.01584 -0.031
0.5532 1.21733 -=0.125 0.9955 1.003 99 -0.013

Yang-Xin Yu, Jian-Gang Liu, and Guang-Hua Gao, Isobaric Vapor-Liquid Equilibria and Excess

Volumes for the Binary Mixtures Water + Sulfolane, Water + Tetraethylene Glycol, and Benzene +
Tetraethylene Glycol, J. Chem. Eng. Data 2000, 45, 570-574

Table 1. Densities (p) and Refractive Indices (mp) of Pure
Components and Comparison with Literature Values at
298.15 K

p/grem—3 1
component exptl lit. exptl lit.
benzene 0.873 51 0.87360° 1.4979 1.49792=
sulfolane 1.265 64> 1.26402® 1.48199 1.48162¢
1.266 00
tetraethylene  1.120 06 1.120 30¢  1.4570 1.4570#
glycol 1.119 37
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water + tetraethylene glycol (1 niz)

Table 8. Densities (p) and Excess Molar Volumes ( V¥) for
Binary Mixtures at 298.15 K

pl VE/ ol Vel

x gem? cm*mol ! X gem? cm*meol!

Water (1) + Tetraethylene Glycol (2)

0.0098 1.12001 -0.012 0.7667 1.109 08 —-0.999
0.0882 1.11968 -0.121 0.8402 1.099 54 —-0.898
0.1675 1.11946 —0.254 0.8761 1.090 85 —0.786
0.2370 1.11924 -0.371 0.9054 1.08017 —0.653
0.2925 1.11904 ~0.464 0.9373 1.063 50 ~0.480
0.4229 1.11823 ~0.664 0.9659 1.040 56 -0.278
0.4359 1.11810 ~0.681 0.9797 1.025 &7 ~0.170
0.5363 1.11710 -0.828 0.9890 1.01368 -0.093
0.6047 1.11608 -0.921 0.9943 1.006 01 -0.048
0.7168 1.112 42 ~1.006

Yang-Xin Yu, Jian-Gang Liu, and Guang-Hua Gao, Isobaric Vapor-Liquid Equilibria and Excess
Volumes for the Binary Mixtures Water + Sulfolane, Water + Tetraethylene Glycol, and Benzene +
Tetraethylene Glycol, J. Chem. Eng. Data 2000, 45, 570-574

Table 1. Densities (p) and Refractive Indices (mp) of Pure
Components and Comparison with Literature Values at
298.15 K

p/grem—3 m
component exptl lit. exptl lit.
benzene 0.873 51 0.87360° 1.4979 1.497922
sulfolane 1.265 64 1.2640** 1.48199 1.4816*¢
1.266 00
tetraethylene  1.120 06 1.120 30°  1.4570 1.4570#
glycol 1.119 37
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benzene + tetraethylene glycol (1 niz)

Table 8. Densities (p) and Excess Molar Volumes ( V¥) for
Binary Mixtures at 298.15 K

ol VE/ ol Ve

x gem? cm*mol ! X gem? cm*meol!

Benzene (1) + Tetraethylene Glycol (2)

0.0667 1.111 89 =0.090 0.5371 1.03079 -0.377
0.1235 1.104 35 ~0.146 06183 1.010 68 -0.341
0.1685 1.098 08 -=0.195 0.66T0 0.997 42 =0.310
0.2134 1.091 50 -0,242 0.7296 0978 81 =0.252
0.2539 1.085 24 -0.279 0.7970 0.956 68 ~0.184
0.3326 1.07213 -0.336 0.8B664 0931 36 -0.119
0.3860 1.062 45 ~0.365 0.B920 0921 26 =0.093
0.4368 1.052 54 -0.379 0.9936 0.903 89 -0.052
0.5015 1.038 87 ~0.383

Yang-Xin Yu, Jian-Gang Liu, and Guang-Hua Gao, Isobaric Vapor-Liquid Equilibria and Excess
Volumes for the Binary Mixtures Water + Sulfolane, Water + Tetraethylene Glycol, and Benzene +
Tetraethylene Glycol, J. Chem. Eng. Data 2000, 45, 570-574

Table 1. Densities (p) and Refractive Indices (mp) of Pure
Components and Comparison with Literature Values at
298.15 K

p/grem—3 m
component exptl lit. exptl lit,
benzene 0.873 51 0.87360° 1.4979 1.497922
sulfolane 1.265 64 1.2640** 1.48199 1.4816*¢
1.266 00
tetraethylene  1.120 06 1.120 30°  1.4570 1.4570%
glycol 1.119 37
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benzonitrile + 1-propanol (1 niz)

Table I1. Excess Volumes of Aliphatic Alcohols with
Benzonitrile at 308.15 K

VE, AVEDR VE,  apEP
ml cm’ ml m!‘
x,° mol™? mol™ x\° mol™ mol™

Benzonitrile + 1-Propanol
01032 -0.163 +0.002 04602 -0.249 -0.001
0.1424 -0.210 -0.005 05169 -0.225 +0.002
0.2850 -0.268 +0.005 06398 =0.160 +0.000
0.3120 -0.277 +0.002 07586 =0.113 +0.000
0.3228 -0.277 -0.002 0.8219 -0.084 -0.001
04270 -0.258 +0.001

@ Maole fraction of benzonitrile, ® AVE = V‘ubd‘ Fl:dtd
(eq 1).

J. Karunakar, K. Dayananda Reddy, and M. V. Prabhakara Rao, Excess volumes of a homologous
series of aliphatic alcohols with benzonltrlle, J. Chem. Eng. Data 1982, 27, 346-347
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benzonitrile + 1-butanol (1 niz)

Table I1. Excess Volumes of Aliphatic Aleohols with
Benzonitrile at 308.15 K

VE,  AVES VE apED
Wl' CH'.I.’ ml m!‘
X0 mol ! mol™! xp0 mol* mol™*

Benzonitrile = 1-Butanol
01198 -0.115 +0.000 0.5856 —0.147 +0.000
0.2158 -0.164 +0.002 06749 =0.111 +0.004
0.3162 -=0.196 -=0.007 07778 =0.07%9 =0.004
04028 -0.187 +0.002 08536 -0.044 +0.001
0.4784 =0.175 +0.002

@ Mole fraction of benzonitrile. ® AVE = V‘vhd‘ V!r.dtd.
(eq 1).

J. Karunakar, K. Dayananda Reddy, and M. V. Prabhakara Rao, Excess volumes of a homologous
series of aliphatic alcohols with benzonltrlle, J. Chem. Eng. Data 1982, 27, 346-347
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benzonitrile + 1-pentanol (1 niz)

Table I1. Excess Volumes of Aliphatic Aleohols with
Benzonitrile at 308.15 K

VE,  AVES VE apED
Wl' le ml m!‘
X0 mol ! mol™! xp0 mol* mol™*

Benzonitrile = 1-Pentanol
0.1394 -0.091 -0.004 0.5885 -—0.123 +0.003
0.1857 -0.106 +0.001 0.6411 -=0111 +0.005
0.2870 -0.127 +0.008 0.7295 -0.082 -0.003
0.3919 =0.143 +0.002 0.7388 -=0.076 +0.000
04389 =0.136 <+0.008 08732 =0.029 +0.003
0.5404 -=0.137 -=0.006

@ Maole fraction of benzonitrile, ® AVE = V‘ubd‘ Fl:dtd
(eq 1).

J. Karunakar, K. Dayananda Reddy, and M. V. Prabhakara Rao, Excess volumes of a homologous
series of aliphatic alcohols with benzonltrlle, J. Chem. Eng. Data 1982, 27, 346-347
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benzonitrile + isopropyl alcohol (1 niz)

Table I1. Excess Volumes of Aliphatic Aleohols with
Benzonitrile at 308.15 K

VE,  AVES VE apED
Wl' CH'.I.’ ml m!‘
X0 mol ! mol™! xp0 mol* mol™*

Benzonitrile + Isopropyl Alcohaol
0.1008 -0.135 -0.003 05464 -0.134 +0.002
0.1814 -0.187 +0.003 06516 =0.079 +0.003
0.2384¢ =0.207 +0.003 0.7483 -0.049% -0.001
0.3550 -0.208 +0.002 08379 -0.003 +0,005
0.4358 =0.190 -0.004

2 Maole fraction of benzonitrile. ® AVE = V‘vbﬂ‘ F’lm
(eq 1).

J. Karunakar, K. Dayananda Reddy, and M. V. Prabhakara Rao, Excess volumes of a homologous
series of aliphatic alcohols with benzonltrlle, J. Chem. Eng. Data 1982, 27, 346-347
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benzonitrile + isobutyl alcohol (1 niz)

Table I1. Excess Volumes of Aliphatic Aleohols with
Benzonitrile at 308.15 K

VE,  AVES VE apED
Wl' le ml m!‘
X0 mol ! mol™! xp0 mol* mol™*

Benzonitrile + lsobutyl Alcohol
0.1203 =0.103 -=0.002 0.6050 =0.095 +0.000
0.2123 -0.134 +0.006 06737 -0.071 +0.001
0.3237 -0.157 -0.003 0.7882 -0.043 -0.006
0.3772 =0.150 +0.001 0.8543 =0.017 +0.003
0.479% -0.132 +0.000

2 Maole fraction of benzonitrile. ® AVE = V‘vbd‘ F’lm
(eq 1).

J. Karunakar, K. Dayananda Reddy, and M. V. Prabhakara Rao, Excess volumes of a homologous
series of aliphatic alcohols with benzonltrlle, J. Chem. Eng. Data 1982, 27, 346-347
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benzonitrile + isopentyl alcohol (1 niz)

Table I1. Excess Volumes of Aliphatic Aleohols with
Benzonitrile at 308.15 K

—_—

VE,  aVE, VE apED
Wl' le ml m!
X0 mol ! mol™! xp0 mol* mol™*

Benzonitrile + lsopentyl Alcohol
0.1337 =0.066 -0.001 05830 -=0.073 -=0.003
0.2394 =0.090 +0.002 06099 -=0.067 =0.003
0.3468 -0.103 +0.002 07283 -0.033 +0.002
0.4469 -0.089 +0.006 08124 -0.019 -0.003
0.5402 -0.079 +0.000 08756 -=0.003 +0.002

4 Mole fraction of benzonitrile. b ApE= Vtﬂbli_ thl]ﬂi
(eq ).

J. Karunakar, K. Dayananda Reddy, and M. V. Prabhakara Rao, Excess volumes of a homologous
series of aliphatic alcohols with benzonltrlle, J. Chem. Eng. Data 1982, 27, 346-347
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Methyl benzoate + 1,4-dioxane (jedan niz)

X p/gem™  VE/cm’mol™ g/mPas u/m-s™  k/Tpa™
= 31315K
0.0898 1.0205 -0.132 0.984 1320 562
0.1468 1.0257 -0.207 1.006 1328 553
0.2280 1.0326 -0.304 1.040 1336 543
0.3145 1.0390 -0.363 1.075 1340 536
0.4054 1.0450 -0.398 1.110 1348 527
0.5056 1.0507 -0.392 1.157 1352 521
0.6161 1.0560 4,331 1.208 1356 515
0.7316 1.0608 -0.234 1.263 1356 513
0.8597 1.0655 -0.106 1.324 1356 510

Rathnam, Manapragada & Ambavadekar, Devappa & Nandini, M.. (2013). Studies on Excess
Volume, Viscosity, and Speed of Sound of Binary Mixtures of Methyl Benzoate in Ethers at and K.
Journal of Thermodynamics. 2013. 10.1155/2013/413878.

TasLE 1: Comparison of experimental density p and viscosity # of
pure liquids with the literature values at (303.15, 308.15, and 313.15) K.

3

Liquid TIK plg-cm” n/mPa-s
Exptl. Lit. Exptl. Lit.
303.15 10785 10788 [18] 1678 1.673[28]
1.0790 [22] 1.656 [18]
308.15 1.0743  1.0740 [18] 1517 1510 [18]
Methyl benzoate 10741 [19]
1.504 [20]

107399 [20] 1.510 [21]
31315 10696 10690 [27] 1373 1365 [27]
30315 0.8787 0.8771(22] 0.439
Tetrahydrofuran 30815 0.8730 087214 [22] 0.429
31315 0.8669 0.86719 [22] 0.390
30315 10227 1.02271[23] 1090 1102 [23]

1,4-Dioxane 1095 [24]
30815 L0178 L0172[24]  0.999 1008 [24]
3305 1016 L0132(23] 0946 O3
[23]
30315 0.9853 0984374 [25] 0.923 0.931[25]
Anisole
e 30815 0.9792 0.9788 [26] 0.849 “[gzlg
31315 0.9728 0.764
30315 0.7741 0.387
Butyl vinyl ether 30815 0.7682 0.365
315 0.7633 0.354
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Methyl benzoate + anisole (tri niza)

x  plgem™  VFem’mol™ m/mPas wu/ms’ k/Tpa” x,  plgem™  VFem'mol”! n/mPas wu/ms’ k/Tpa”

Methyl benzoate (1) + Anisole (2)

T =303.15K

0.0860 0.9950 -0.052 0.974 1388 522

01821 10056 -0.113 1.038 1380 522

0.2756  1.0157 -0.179 1101 1372 523

0.3978 10282 -0.229 1.187 1368 520

0.4637 10347 —0.248 1.234 1368 516

0.5659 1.0442 -0.238 1.307 1368 512

0.6701  1.0534 -0.202 1.391 1368 507

0.7776  1.0624 ~0.140 1.480 1368 503

0.8850  1.0710 -0.063 1572 1368 499

T =308.15K T =313.15K

0.0860  0.9891 -0.062 0.894 1368 540 0.0860 0.9830 -0.082 0.800 1356 553
0.1821  1.0000 -0.145 0.949 1356 544 0.1821  0.9941 ~0.170 0.850 1344 557
02756  1.0102 -0.209 1.007 1352 542 0.2756 10045 -0.241 0.902 1340 554
03978  1.0229 ~0.264 1.086 1348 538 0.3978 10174 -0.297 0.972 1336 551
0.4637  1.0295 -0.285 L129 1348 535 0.4637  1.0241 -0317 1.012 1336 547
0.5659 1.0392 -0.282 1.195 1348 530 0.5659 10340 -0.318 1.074 1336 541
0.6701 10485 -0.242 1272 1348 525 0.6701 10435 -0.282 1144 1336 537
0.7776  1.0576 -0.175 1.355 1348 520 0.7776  1.0528 -0.218 1.220 1336 532
0.8850 10663 -0.093 1.439 1348 516 0.8850 1.0616 -0.127 1.301 1336 528

Rathnam, Manapragada & Ambavadekar, Devappa & Nandini, M.. (2013). Studies on Excess
Volume, Viscosity, and Speed of Sound of Binary Mixtures of Methyl Benzoate in Ethers at and K.
Journal of Thermodynamics. 2013. 10.1155/2013/413878.

TasLE 1: Comparison of experimental density p and viscosity # of
pure liquids with the literature values at (303.15, 308.15, and 313.15) K.

3

Liquid TIK Pl fmbas
Exptl. Lit. Exptl. Lit.
303.15 1.0785 1.0788 [18] 1.678 1.673[28]
10790 [22] 1,656 [18]
308.15 1.0743 1.0740 [18] 1517 1510 [18]
Methyl benzoate 1.0741 [19]

1504 [20]
1.07399 [20] 1510 [21]

31305 10696 1.0690[27] 1373 1.365[27]

30315 0.8787 0.8771[22] 0.439
Tetrahydrofuran 30815 0.8730 0.87214 [22] 0.429

31315 0.8669 0.86719 [22] 0.390

30315 10227 102271[23] 1090 1.102[23]

i 1.095 [24]
,4-Dioxane
30815 LOI78  10172[24] 0.999 1008 [24]
0.946
W15 106 L0223 096
30315 0.9853 0.984374 [25] 0.923 0.931[25]
Anisole 30815 09792 0.9788 [26] 0.849 0[?2]9
31315 09728 0.764
30315 07741 0.387
Butyl vinyl ether 30815 0.7682 0.365
335 07633 0354
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Methyl benzoate + butyl vinyl ether (tri niza)

x,  plgem”  VF¥em’mol” n/mPas u/ms” k/Tpa™ x,  plgem”  VFem’mol! n/mPas u/ms k/Tpa”
T =308.15K
01026 0.8001 —-0.141 0.421 1092 1048
0.2055 0.8322 -0.320 0.478 1116 965
0.3060 0.8637 -0.476 0.546 1136 891
0.4047 0.8947 -0.602 0.657 1160 825
0.5057 0.9261 -0.651 0.626 1188 760
0.6065 09572 -0.639 0.720 1216 702
07061 09875 -0.550 0.974 1248 650
0.8034 10168 —0.408 1124 1280 600
09021 10462 -0.212 1319 1316 552
T=35.15K T=313.15K
0.1026  0.8056 -0.108 0.437 1104 1019 01026 07954 —0.182 0.400 1084 1070
0.2055  0.8375 -0.260 0497 1128 938 0.2055 0.8275 -0.367 0452 1108 984
0.3060 0.8690 -0.423 0.571 1152 867 03060 0.8591 —0.541 0.515 1132 908
0.4047 08999 -0.544 0657 1176 804 0.4047 0.8901 ~0.667 0585 1156 841
0.5057  0.9313 -0.605 0.761 1204 741 05057 09215 ~0.713 0.671 1184 774
0.6065 09623 =0.596 0.891 1232 685 0.6065 09526 —0.697 0.778 1212 715
0.7061  0.9926 -0.524 1038 1260 635 0.7061 0.9829 ~0.601 0.897 1244 657
0.8034 1.0218 —0.388 1.205 1292 586 0.8034 10121 ~0.439 1.034 1276 607
0.9021 10511 -0.201 1.422 1328 540 0.9021 1.0414 -0.221 1.205 1308 561

Rathnam, Manapragada & Ambavadekar, Devappa & Nandini, M.. (2013). Studies on Excess
Volume, Viscosity, and Speed of Sound of Binary Mixtures of Methyl Benzoate in Ethers at and K.
Journal of Thermodynamics. 2013. 10.1155/2013/413878.

TasLE 1: Comparison of experimental density p and viscosity # of
pure liquids with the literature values at (303.15, 308.15, and 313.15) K.

3

Liquid TIK Pl fmbas
Exptl. Lit. Exptl. Lit.
303.15 1.0785 1.0788 [18] 1.678 1.673[28]
10790 [22] 1,656 [18]
308.15 1.0743 1.0740 [18] 1517 1510 [18]
Methyl benzoate 1.0741 [19]

1504 [20]
1.07399 [20] 1510 [21]

31315 1.0696 10690 [27] 1373 1365 [27]

30315 0.8787 0.8771[22] 0.439
Tetrahydrofuran 30815 08730 0.87214 [22] 0.429

313.15 0.8669 086719 [22] 0.390

30305 10227 102271[23] 1090 1102 [23]

; 1095 [24]
1,4-Dioxane
30815 10178 10172[24] 0999 1008 [24]
0.946
3315 1006 LOU2(23] 0946
30315 0.9853 0.984374 [25] 0.923 0.931[25)
Aiaisole 308.15 09792 0.9788 [26] 0.849 "lé‘;‘]“‘
31315 0.9728 0.764
30315 0.7741 0.387
Butyl vinyl ether 30815 0.7682 0.365
31315 0.7633 0.354

113



