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SELECTED DATA ON MIXTURES
International DATA Series*

Published by Th Research Center

3k LIQUID-VAPOR EQUILIBRIUM

‘The Texas A&M University System, College Station, TX 77843311

Components: 1. Methyl ethanoate, CyHcO, [79-20-9]
2. 1-Propanol, CqHgO [71-25-8]

Binary system, single-phase liquid in equilibrium with vapor; pure components, both liquid
in equilibrium with vapor

T, temperature

x;, mole fraction of component i i liquid phase

¥, mole fraction of component  in vapor phase

P, pressure

Direct measurement of 7, x;, and y; at constant P; ref. 1

State:

Variables:

Parameters:
Method:

Author(s)
of table:

Ortega, J. (Laboratorio de inamica y Fisi 35071-University of Las Palmas de G. C,,
Canary Islands, Spain)

Editedby: Maczyfiski, A. (Instytut Chemii Fizycznej, Polska Akademia Nauk, ul. Kasprzaka 44/52,
01-224 Warszawa, Poland)

SOURCE OF DATA
Ortega, I; Susial, P.; de Alfonso, C. (Laboratori inamica y Fisi
Palmas de G. C., Canary Islands, Spain); ref. 2

35071-University of Las

DIRECT EXPERIMENTAL VALUES

380 .

PkPa = 10132

P=10132kPa
3708 4

x TK » x K ”

Ox

37035
361.85
360.15
358.65
357.45
356.65
355.25
354.15
35335
35135
350.95
349.95
347.85
346.85
34235
34025
33935

0.0000
03112
03654
04109
04472
0.4706
0.5049
0.5354
05537
0.5899
06114
06343
06839
07048
07822
08142
08300

338.60
33805
337.25
336.65
336.10
33555
334.95
33445
33395
33325
33265
33215
33155
330.85
330,65
330.40
329.82

08418
08496
08619
08712
0.8800
08905
08991
0.9061
09167

09394
0.9498
09624
09756
0.9820
09874
1.0000

oy

340

“oq

L
05
Points, direct experimental T values.

i 248

AUXILIARY INFORMATION
Apparatus: Th wasa loying irculatic

f the liquid and vapor phases with a charge capacity of approx S0 om?,

REFERENCES
L. Int. DATA Ser., Ser. A, Guideline 3k, 1994, 22(4).

p
ref. 3. ixing of the ph bled equilibri ina time.

ted to vacuum 2. Ortega, J; Susial P.; de Alfonso, C. J. Chem. Eng. Data 1990, 35, 350.

pump and th bya Vak
manomelef.
Procedure: Operatic ibed in ref. 3.
Model 6900, calibraed aganstITS-90. Composit d
1 densimeter. intained

to wnhm 0.02kPa.

Materials:
over molecular sieves; n(D, 298.15 K) = 13593, p(298.15 K)/kgm = 926.99.

Erors:  [8T(estd) |/K = 0.1; [8P(estd)|/Pa = 20; |8z, | = 0.003; |8y, | = 0.01

Gerateban Wertheim) and

han accuracy of 0.01 Kwith a digita thermometer, Comark,
is, using an Anton Paar, Model DMA-55

1. Fluka AG (Euchx. St Gallen, Switzerland), "HPLC" grade material, degassed ultrasonically before use and stored in the dark for several days

2. Fluka AG (Buchs, St Gallen, Switzerland), "purum" grade material, purity > 99.5 mole %, degassed ultrasonically before use and stored in
the dark for several days over molecular sieves type 4A (Fluka AG); (D, 298.15 K) = 1.3835, p(298.15 K)/kg:m> = 799.65.

2 mercury 3. Ortega, I; Pena, J. A.; de Alfonso, C. J. Chem. Eng. Data 1986, 31, 339.
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Published by Thermodynamics Research Center

SELECTED DATA ON MIXTURES
International DATA Series*
3k LIQUID-VAPOR EQUILIBRIUM

The ‘Texas A&M University System, College Station, TX 77843-311

02023 (35527 | 0.5870 | 0.8066 | 33680 | 0.9252 |0.1963 |359.13 | 0.5658 |0.7114 | 341.99 | 0.8897
02159 (35453 | 0.6048 | 0.8231 | 336.47 | 09318 [0.2198 |357.81 | 0.5976 |0.7381 | 341.46 |0.8990
02433 | 35290 [0.6396 | 08465 | 33611 | 09388 | 0.2788 [ 35465 | 0.6629 | 0.7752 | 340.72 | 0.9119
03177 | 34934 [ 07122 | 08616 | 33595 | 0.9435 | 0.2950 [ 35390 | 0.6785 | 0.8149 |340.07 | 0.9244
03464 | 34819 (07333 | 0.8877 | 33538 | 0.9537 | 0.3069 (35336 | 0.6900 | 0.8466 | 339.44 | 0.9374
04055 | 34620 | 0.7702 | 09065 | 335.12 | 0.9604 |0.3484 |351.63 | 0.7250 | 0.8846 | 338.78 | 0.9516
04253 | 34556 | 0.7827 | 09204 (33480 | 0.9663 |0.3738 |350.64 | 0.7426 | 0.9145 | 33825 | 0.9630
04714 | 34424 | 0.8036 | 0.9409 (33442 | 09744 |0.3888 |349.92 | 0.7548 |0.9388 | 337.81 |0.9728
04973 (34350 | 0.8151 | 09584 |334.13 | 0.9815 | 0.4258 |348.92 | 0.7730 |0.9619 | 33739 |0.9825
05328 (34258 | 0.8296 |0.9732 | 333.88 | 09877 |0.4524 | 348.09 | 0.7864 |0.9840 |337.03 [0.9922
05609 (341.87 | 0.8413 [ 0.9852 | 333.69 | 09931 [0.4818 | 347.23 | 0.8010
05930 | 34117 | 0.8527

Components: 1. Methyl ethanoate, C3HgO, [79-20-9] Author(s)  Ortega, J. (Laboratorio d y Fisic imica, 35071 - University of Las Palmas de G. C.,
2. 1-Propanol, CyHg0 /71-23-] oftable:  Canary Islands, Spain)
State: Binary system, single-phase liquid in equilibrium with vapor; pure components, both liquid
in equilibrium with vapor Bditedby:  Maczytski, A. (Instytut Chemii Fizycznej, Polska Akademia Nauk, ul. Kasprzaka 44152,
Variables: T, temperature 01-224 Warszawa, Poland)
%, mole fraction of component  n liquid phase
;. mole fraction of component i in vapor phase
Parameters: P, pressure SOURCE OF DATA
Method:  Direct measurement of T, x;, and y; at constant P; ref. 1 Ortega, 1 Susial, P. (Laboratorio d inamica y Fisicoquimica, 35071 -University of Las Palmas de G. C.,
Canary Islands, Spain); ref. 2
DIRECT EXPERIMENTAL VALUES ;
380 |- 1
PPa = 11466 PPa = 121.99 RSy
g (o g Tn & [m [n [4 [® [n 0% |
°
00108 | 37185 | 00627 | 06276 | 34039 | 08648 [ 00389 37201 |01781 [05077 [ 34654 | 08125 ° *
00452 | 368.13 | 02102 | 06528 | 33977 | 08762 | 0.0633 | 36960 | 0.2638 | 0.5312 | 34593 | 08225 °
00955 | 36324 | 03746 | 06834 | 33905 | 08872 | 00904 | 36694 |03523 | 05670 | 345.06 | 0.8368 °
01172 | 36125 | 04320 | 07175 | 33834 | 08986 | 0.1175 [ 36473 | 04181 | 06015 | 34430 | 0.8493 % 1
0.1294 | 36049 | 04557 | 07678 | 337.57 | 09122 | 0.1415 | 36282 | 04741 | 06337 | 34359 | 08620 °
01650 | 35774 | 05287 | 0.7975 |337.03 | 0.9213 | 0.1698 | 36079 | 05260 | 0.6709 [ 34283 | 08754 ¥ % %

350 %,

0o,
340 - Q)OOO

330 L
05 PR

Points, direct experimental T values.

Apparatus:

Procedure:

Materials:
Materials:

Errors:

AUXILIARY INFORMATION

Th gl i i lation of the liquid and vapor phases with a charge capacity of approx. 50 cm?,
tef. 3. Turbulent mixing of the phascs enabled equilibrium to be reached in a relatively short time. The ebulliometer was connected to vacuum
pump and bya Vakuumat Gerateban Wertheim) and ith a mercury
manometer. High purity nitrogen was usd forthe backing presure.
Operation described in ref. 3. Th ith an accuracy of £0.01 K with a digital thermometer, Comark,
Model 6500, calibrated againstITS -90. Compesitions were determined lysis, using an Anton Paar, Model DMA-55

ing-tub - Pressure tained constant to within 0.02 kPa, indicated by an electronic pressure gauge (MKS Baratron),
1. Fluka AG (Buchs SL Gallen, Switzerland), "purum” grade material, purity > 99 mole %, degassed ultrasonically before use and stored in
the dark for several days over molecular sieves; n(D, 298.15 K) = 1.3593, p(298.15 Ky/kg:m™ = 926.99.
1. Fluka AG (Buchs, St Gallen, Switzerland), "puriss p.a." grade material, purity > 99.5 mole %, degassed ultrasonically before use and stored in
the dark for several days over molecular sieves type 4A (Fluka AG); n(D, 298.15 K) = 13835, p(298.15 Kykg:m3 = 799.65.
18T(estd.)|/K = 0.01; [8P(estd.) |/Pa = 20; [5x,| = 0.003; |3y, | = 0.01.

REFERENCES
1. Int. DATA Ser., Ser. A, Guideline 3k, 1994, 22(4).
2. Ortega, 1 Susial, P. J. Chem. Eng. Jpn. 1990, 23, 621.
3. Ortega, J.; Pena, J. A; de Alfonso, C. J. Chem. Eng Data 1986, 31,339.
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SELECTED DATA ON MIXTURES
International DATA Series*

3m. LIQUID-VAPOR EQUILIBRIUM

Measurements: The T, data at 101.32, 114.66 and 127.99 kPa are reported in ref. 2.
Computations: The 34 T, dataat 10132 kPa, 35 T, dataat 1466 kPa and 33 T, dataat 12799 KPa were reduced
for the pariial molar excess Gibbs energies uf

Published by Th Research Center ‘The Texas A&M University System, College Station, TX 77843-311;
Components: 1. Methyl ethanoate, C3HgO, [79-20-9] Author(s)  Ortega, J. (Lab d y Fisi 35071-University of Las Palmas de G. C,
2. 1-Propanol, C3HgO [71-23-8] of table 3k Canary Islands, Spain)
State: Binary system, single -phase liquid in equilibrium with vapor; pure components, both liquid in
equilibrium with vapor Compiled by: Oracz, P. (Wydzial Chemii, Uniwersytet Warszawsk, ul. Pasteura 1, 02-093 Warszawa, Poland)
Variables: T, temperature
¥ mole fraction of component  in vapor phase
%;, mole fraction of component  in liquid phase
Parameters: P, pressure SOURCE OF DATA
Method:  Calculation from di liquid-vapor equilibrium temperature, 7, data atvariable; | Ortega, 1; Susial, P; de Alfonso, C. (Laboratori 35071-University of Las
and constant P; ref. 1 Palmas de G. C, Canary Isands, Span); FIRST PUBLISHED RESULTS
380 : EQUATIONS
Notes: The table reports smoothed values of T'and calcd. values of y; GURT = —xjnfs, + cy0) — xjnteshepe)
= =] P 1=127. By ol
PKPa=10132 | PkPa=114.66 /kPa=127.99 = T TR exp[_(a‘ +7‘)/7] . eW[_ @ *?‘)/T]
PRES K TK
1 4 2 £ 27 2 4= (B, VNP PD) = 2PBE, 1 =)
0 37357 | 0 37656 | 0 P=PtPy= 25 Pexp [
02459 | 367.69 | 02333 | 37091 | 02232 360 o i=1 RE
04120 | 36282 | 03949 | 36618 | 03812 £ = GE - x (aG%/ ox, £ GE—x (3GE/
05276 | 35879 | 0.5098 | 36221 | 04954 # o TR “ *(9GF/ ax)rp
06108 | 355.42 | 05938 | 35888 | 0.5802 _ e i
06727 | 35259 | 06571 | 35605 | 06447 350 | BiBy=(By+B)/2; y;=F/P; FiiPa=exp 4;+ B,/(C;+ TR
07202 | 350.18 | 07062 | 353.63 | 06952 M COEFFICIENTS IN THE EQUATIONS
07883 | 34633 | 07774 | 34974 | 0.7688 & 3 7
B
08357 | 34335 | 08273 | 34673 | 08206 L) oK s £% 2K
08722 | 34094 | 08660 | 34429 | 0.8607 300 | 10132 216 0 7615 0
09034 | 33887 | 0.8991 | 34221 | 0.8949 38) © @3) ©
09182 | 33791 | 09147 | 341.25 | 09110 1466 20855 (0 7183 o
09329 | 336.99 | 09302 | 34034 | 09271 69) © @7 ©)
09480 | 336.00 | 0.9461 | 339.44 | 09435 330 - 1219, |25 |0 3857 0
09639 | 33520 | 0.9626 | 338.56 | 09607 33) © @n ©
09810 | 33431 | 09804 | 33768 | 09793 “The std_ deviations o(a;) of the coelfs. 4; are given in parantheses.
1 33341 | 1 3679 | 1
PkPa_ | 4 B € 4 B C
5t dev. 1000(3PIP), and abs. max. dev. 3, (T)/K 320 L 2 L 1 1 2 2 2
05 B 10132 (1425347 [-266278 [-5346  [1611528 [-3483.67 [-67.34
Points, direct experimental T values, curves, T(x;) 11466 142531 |-266278 |-5346 (1611789 |-3483.67 [-67.34
and T(y,), calculated from the equations. 12799 1425011 |-266278 |-5346 (1611789 |-3483.67 [-6734
AUXILIARY INFORMATION REFERENCES

1. Int. DATA Ser, Ser. A, Guideline 3m, 1995, 23(2).
2. Ortega, 1. Int. DATA Ser, Sel. Data Mistures, Ser. A 1995, 23, 102, 103.
3. Wilson, G. M. J.m. Chem. Soc. 1964, 86,127,

using the modified Wilson eq, ref. 3,

Correti Va p taken from ref. 4 and parameters A; were modified Aecordmg 10 the experimental VLE data. 4. TRC ic Tables - 1969,
Vapor-phase i and o the of the pure liquid ccounted for in terms of |  k-5550, 1976, k-5000, Thermodynamics Rescarch Center, The Texas A&M
the 2nd molar virial coeffs. By (ref. 5) 2nd the molar volumes under saturation pressure VP (et ) University System, College Station, TX, USA.

Errors: Std. dev. o(T) = [5(T- Tq,)z [(N-n-m)] 5. Tsonopoulos, C. AICKE J. 1974, 20,263; 1975, 21, 821.
Rel.std. dev. 1000(3P/P) = 100[Z((P- P )/Pw)llav-n»m)]m, 6. Yen, L.C; Woods, S. S. AICKE J. 1966. 12,95.
N, no. of exp. points, ref. 2,
', 0. of coefficients in the smoothing equation,
m, no. of exp. points of pure compounds.
Received: February 28, 1995 Published: April 30, 1995
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SELECTED DATA ON MIXTURES
International DATA Series*

Risearch Cosliér 3k LIQUID-VAPOR EQUILIBRIUM

‘The Texas A&M University System, College Station, TX 77843-311

State:

Components: 1. 1-Propanol, CyHgO [71-23-8]

Variables:

Parameters:
Method:

Author(s)

Ortega, J. (Lab
2. Methyl propanoate, C4HgO, [554-12-1] Canary Islands, Spain)
Binary system, single-phase liquid in equilibrium with vapor; pure components, both liquid
in equilibrium with vapor

T, temperature

x;, mole fraction of component i
;. mole fraction of component i

of table:
Edited by:  Maczytski, A. (Instytut Chemii Fizycznej,
01-224 Warszawa, Poland)

liquid phase
vapor phase

y Fisi 35071 -University of Las Palmas de G. C.,

Polska Akademia Nauk, ul. Kasprzaka 44/52,

P, pressure
Susial, P.; Ortega, J.; de Alfonso, C;; Alonso, C. (Labe

SOURCE OF DATA

35071-University

Direct measurement of 7, x;, and y; at constant P; ref. 1

of Las Palmas de G. C., Canary Islands, Spain); ref. 2

DIRECT EXPERIMENTAL VALUES

375

P/kPa =101.32

&

370

0.0000
0.0659
01094
01478
0.1807
02120
02429
02595
02774
03059
03353
03609
03866
04108
04341
04619
0.4858
05052
05349
05547

365 -

355

350

P=10132kPa
Ox

oy

356.35

1
05
Points, direct experimental T values,

0

Errors:

Apparatus: Th

Procedure:

AUXILIARY INFORMATION
pp: g ion o the liquid and Vapor phases with a charge capacity of approx. 50 om?,
ref. 3. Turbulent mixing of the phases enabled equilibrium to be reached in a connected to vacuum
pump and the pressure controlled by a Vakuumat electronic instrument (Normschliff Gerateban Wenhenn) and measured with a mercury
‘manometer.
Operation described in ref. 3. The equilibrium temperatures were measured with an accuracy of 0.01 K witha digital thermometer, Comark,
Model 6900 calibrated aganst ITS-90. C using an Anton Paar, Model DMA-55
ibe digital d to within 0.02 kPa, indicated by an electronic pressure gauge (MKS Baratron),
1 Fluh "AG (Buchs,St. Gallen, Switzerland), "puriss p.”grade material, purity > 99.5 mole %, degassed ultrasonically before use and stored in
the dark for several days over molecular sieves type 4A (Fluka AG); n(D, 298.15 K) = 1.3835, p(298.15 K)kg-m3 = 799.65.
2 Fluka AG (Buchs, St Gallen, Switzerland), "purum” grade material, purity > 99 mole %, degassed ultrasonically before use and stored in
the dark for several days over molecular sieves type 4A (Fluka AG); n(D, 298.15 K) = 1.3740, p(298.15 K)/kgm™ = 90853,
[8T(estd:)|/K = 0.01; |P(estd )| /Pa = 20; || = 0.002; |8y, | = 0.01.

4, 24°

d

L. Int. DATA Ser., Ser. A, Guideline 3k, 1994, 22(4).
2 Susial P.; Ortega, J; de Alfonso, C; Alonso, C. J. Chem. Eng. Data 1989,

3
3 Orlega, 1; Pena, 1.

REFERENCES

; de Alfonso, C. J. Chem. Eng. Data 1986, 31, 339.
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SELECTED DATA ON MIXTURES
International DATA Series*

Published by Th 3k LIQUID-VAPOR EQUILIBRIUM

Components:

Research Center
1. 1-Propanol, C3HgO [71-23-8]
2. Methyl propanoate, C4HgOj [554-12-1]
Binary system, single -phase liquid in equilibrium with vapor; pure components, both liquid
in equilibrium with vapor
T, temperature
x;, mole fraction of component  in liquid phase
y;, mole fraction of component  in vapor phase
P, pressure
Direct measurement of 7, x;, and y; at constant P; ref. 1

The Tms A&M University System, College Station, TX 77843-3111
35071-University of Las Palmas de G. C.,

Author(s)
of table:

Ortega, 1. (L o d
Canary Islands, Spain)

State:
Edited by:  Maczyiski, A. (Instytut Chemii Fizycznej, Polska Akademia Nauk, ul. Kasprzaka 44/52,

Variables: 01-224 Warszawa, Poland)

Parameters:

SOURCE OF DATA
Method: isicoqui

Ortega, I; Susial, P. (L io de iy
Canary Islands, Spain); ref. 2

35071 -University of Las Palmas de G. C.,

0ZT$901-20S6/S6/£0S1-LP1O

DIRECT EXPERIMENTAL VALUES

P=127.
PkPa =114.66 PP =127.99 315 | 127y

ox

® |y [xn |[TK | n |® [TK !

°
0979 i
0.9461
09283

37204
37053
369.83
369.04
368.34
366.43
365.88
365.13
364.29
363.49
361.98
361.55
361.19
360.59
360.54
360.26
360.04

09380
0.8609
08236
0.7907
07534
0.6601
0.6410

05137
0.4900
04604
04319
03854
03498
0.3256
02992
02636
0.2292
02042
01702
01110
00923
00797
0.0638

35975
359.38
359.00
358.62
358.17
357.83
357.54
357.25
356.95
356.62
356.48
356.27
355.95
355.85
355.79
355.75

03669
03486
03291
03117
0.2842
0.2625
02449
0.2256
02060
0.1802
01631
0.1398
00935
00782
0.0665
0.0548

09818 | 37532
374.58
37281
370.87
370.04
369.19
36836
367.51
366.71
366.04
365.79
365.30
364.87
364.43
363.94
36343

09439
09110
0.8205
07283
06894
06516
06136
05755
05399
05088
0.4984
04766
04564
04364
04133
03899

05197
04893
04555
04229
03876
03543
03187
02848
02490
02185
01923
01671
0.1434
01197
0.0946
0.0635

09255
08746
08506
08249
07949
07635
07292
0.6988
0.6869
06619
06388
06122
05835
0.5510

08914
08369
0.8214
0.7954
0.7665
07326
06617
0.6404
06185
0.5857
05802
05612
0.5497

365 -

05719
05365
04706
04512
0.4350
0.4092
04054
03941
03841

355

L
05
Points, direct experimental T values.

1

REFERENCES
1. Int. DATA Ser, Ser. A, Guideline 3k 1994, 22(4).
2. Ortega, J; Susial, P. J. Chem. Eng. Jpn. 1990, 23, 349.
3. Ortega, 1; Pena, J. A; de Alfonso, C. J. Chem. Eng. Data 1986, 31, 339.

AUXILIARY INFORMATION
Apparatus: The ion of the liquid and vapor phases with a charge capacity of approx. 50 cm,
ref. 3. Turbulent mmng of the phases enabled equilibrium to be reached in a relatively short time. The ebulliometer was connected to vacuum
pump and the pr lled by iff Gerateban Wertheim) and measured with a mercury
manometer. High puriy nitrogen vas used or the backing pressure.
Operation described in ref. 3. Th mea
Model 6900 calibratd against TS -90. Composit determined by
ing -tube digital densimeter. Pressure was maintained to withi

Procedure: an accuracy of £0.01 K with a digital thermometer, Comark,
ic analysis, using an Anton Paar, Model DMA-55

2 kPa, indicated by an electronic pressure gauge (MKS Baratron).

121130 YorwesoY SOMTIAPOWIAL, SG6TO

Materials: 1. Fluka AG (Bucks, St Gallen, Switzerland),

‘puriss p.a." grade material, purity > 99.5 mole %, degassed ultrasonically before use and stored in

the dark for several days over molecular sieves type 4A (Fluka AG);

(D, 298.15 K) = 13835, p(298.15 K)lkgm> = 799.65.

2 Fluka AG (Buchs, St. Gallen, Switzerland), "purum

" grade material, purity > 99 mole %, degassed ultrasonically before use and stored in
3740, p(298.15 K)/kg'm™> = 908.53.

the dark for several days over molecular sieves type 4A (Fluka AG); n(D, 298.15K) =

Errors:  |8T(estd.)|/K = 0.01; [8P(estd.)|/Pa = 20; [8¥,| = 0.002and 0.001 at 115 and 128 kP:

8y, | = 0.01 and 0.005 at 115 and 128 kPa.
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Published by Th Research Center

3m. LIQUID-VAPOR EQUILIBRIUM

‘The Texas A&M University System, College Station, TX 77843-311

Components: 1. 1-Propanol, C3HgO (71-23-8]

2. Methyl propanoate, C4HgO, [554-12-1]

State: Binary system, single-phase liquid in equilibrium with vapor; pure components, both liquid in
equilibrium with vapor

Variables: T, temperature

% mole fraction of component i in vapor phase

Author(s)  Ortega, J. (Lab
oftable 3k: ~ Canary Islands, Spain)

y Fisi 35071-University of Las Palmas de G. C.,

Compiled by: Oracz, P. (Wydziat Chemii, Uniwersytet Warszawski, ul. Pasteura 1, 02-093 Warszawa, Poland)

¢, mole fraction of component in liquid phase
P presure

SOURCE OF DATA

Measurements: The T, data at 101.32, 114.66 and 127.99 kPa are reported in ref. 2.
Computations: The 39’?W data at 10132 kPa, 33 T, data at 114.66 kPa and 32T, data at 127.99 kPa were reduced
for the partial molar excess Gibbs energies u&

Method: Calculation from direct. quid-vapor equilibrium T, data ; | Susial, P; Ortega, J; de Alfonso, C:; Alonso, C. (Labs 35071 -University
and constant P; ref. 1 of Las Palmas de G. C, Canary Islands, Spain); FIRST PUBLISHED RESULTS
. EQUATIONS
Notes: The table reports smoothed values of T and caled. values of y; el ] GHRT = =xnfe, + 29 — xjn(ehepe)
= = =] a; 4,
PKPa=10132 | PKPa=11466 | PkPa=127.99 it exp[—(a, *Tz]/T] xp[_(a) +?.)/T]
o | T | K |y, K | L i
d L ! L E A5 = By = V)P~ PP) ~ 2PBY, (1 -y)?
000 | 35165 | 0 35560 | 0 35875 | 0 P=P+Py Ex Poexp ]
005 | 35175 | 00451 | 355.71 | 00452 | 35890 | 0.0443 o _T:;
010 | 351.95 | 00847 | 355.90 | 00855 | 359.12 | 00846 E = GE— (3G = GE—x (9G] 2
015 | 35221 | 0.1203 | 356.16 | 0.1222 | 359.41 | 01218 At HECH 2 i« T
020 | 35253 | 01531 | 35648 | 01563 | 359.74 | 0.1566 < 1 5 ]
025 | 35290 | 0.1838 | 356.84 | 0.1885 | 360.12 | 0.1898 Bi=B,~(B,+B,)/2; y;=P;/P; PPKPa=exp[A; +B;/(C;+ TIK)]
030 | 35332 | 02133 | 357.26 | 02195 | 360.54 | 02219 COEFFICIENTS IN THE EQUATIONS
040 | 35431 | 02710 | 35823 | 0.2805 | 361.53 | 02850 g 7
PIkP:
050 | 355.53 | 03311 | 35943 | 03438 | 36273 | 03501 Ll L CLs LS
060 | 357.05 [ 03990 | 360.92 | 0.4148 | 36421 | 04222 1055288 ({10126 55810 16531 fo
070 | 35001 | 04822 | 36281 | 05004 | 366.07 | 0.5080 32) ©) (335) ©
075 | 360.21 | 05330 | 36396 | 0.5519 | 367.20 | 0.5591 1466 = 19814, (0 14959 fo
080 | 36160 [ 05927 | 36528 [ 0.6115 | 368.50 | 0.6181 (56) © 69 ©
0385 | 36323 | 06643 | 366.81 [ 0.6820 | 370.00 | 0.6875 121.99 12075 |0 1875 0
090 | 36514 | 07517 | 368.58 [ 0.7668 | 37175 | 0.7708 @18 © an ©
o.9s 367.41 | 08609 | 37066 | 08706 | 373 so osm “The std. deviations 0(a;) of the cocfs. a; are given in parantheses.
37010 | 1 37311 37621
i c, A B,
sm dcv o(T)K, rel. std. dev. 100(3P/P), and abs. max. dzv d (DK . il A i L 2 2 G
at PIkPa = 101.32 are resp:: 0041, 0.153, 0.14. 0s )y 10132 (1612477 |-348367 [-6734  [13.8173 [-260093 [-6891
114.66 are resp.: 0.06,0.217, 0.121 Points, direct experimental Tvalues, curves, T(x;) 11466 (1613519 |-3483.67 |-67.34 (1381424 |-260093 |-6891
= 127.99 are resp.: 0,017, 0.062, 0.04. and T(y,), caleulated from the equations. 12799 (1612972 |-348367 |-6738 (1382563 |-2600.93 |-68.91
AUXILIARY INFORMATION REFERENCES

1. Int. DATA Ser,, Ser. A, Guideline 3m, 1995, 23(2).
2. Ortega, 1. Int. DATA Ser., Sel. Data Mixtures, Ser. A 1995, 23,105, 106.
3. Wilson, G. M. J. Am. Chem. Soc. 1964, 86, 127

using the modified Wilson eq., ref. 3,

Rel. std. dev. 1000(3PIP) 2 100[Z((P-F. )IP Yi(Nn-m)]2,
C2

N, no. of exp. points, ref. 2,

, n0. of coefficients in the smoothing equation,

m, m0. of exp. points of pure compounds.

Correcti por p from ref. 4 and ters 4, difi to th VLE data. 4. TRC Th Tables - 976,
Vap i f the Gibby of the pure liquid accounted forin terms of | k-5000, 1969, k-5580, Thermodynamics Research Center, TheTex:s A&M
the 2nd molar virial coeffs. B; (nr 5) 2nd the molar volumes under saturation pressure VO (ret 6). University System, College Station, TX, USA.

Errors: Std. dev. ofT) = [Z(T-T, YY(N-n-m)] 5. Tsonopoulos, C. AICKE J. 1974, 20, 263; 1975, 21, 827.

6. Yen, L.C; Woods, S. S. AICKE J. 1966. 12, 95.
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10150 YoreasA SONWEUAPOWIAL, S6610

SELECTED DATA ON MIXTURES
International DATA Series*

3k LIQUID-VAPOR EQUILIBRIUM

Published by Th Research Center

The Tem A&M University System, College Station, TX 77843-311

Components: 1. 1-Propanol, C3HgO [71-23-8] Author(s)

Ortega, J. (Laboratorio d

2. Methyl butanoate, CgHy O, [623-42-7]

Binary system, single -phase liquid in equilibrium with vapor; pure components, both liquid
in equilibrium with vapor

T, temperature

%;, mole fraction of component  in liquid phase

;. mole fraction of component  in vapor phase

oftable:  Canary Islands, Spain)

State:

Variables:

y Fisicoquimica, 35071 -University of Las G,

Edited by:  Maczyniski, A. (Instytut Chemii Fizycznej, Polska Akademia Nauk, ul. Kasprzaka 44/52,
01-224 Warszawa, Poland)

Parameters:
Method:

P, pressure

Direct measurement of T, x;, and y; at constant P; ref. 1 Ortega, I; Susial, P.; de Alfonso, C (L

SOURCE OF DATA

y Fisicoquimica, 35071-University of Las

Palmas de G. C., Canary Islands, Spain); ref. 2

DIRECT EXPERIMENTAL VALUES

PIkPa = 101.32

w |y [n [ [

0.0000
00335
0.0664
0.0981
0.1221
0.1473
01771
02066
02362
0.2590
0.2856
03102
03344
03572
03872
0.4200
04362
04690
0.4840

37530
374.05
373.05
37225
371.60
371.00
370.25
369.70
369.15
368.85
368.50
368.10
367.90
367.70
367.40
367.20
367.10
366.97
366.90

0.0000
0.0661
01213
01716
02057
02395
02776
03122
03400
03594
03815
0.4080
04174
04335
04540
04792
0.4892
0.5155
05263

0.5051
05286
0.5599
0.5756
05913
06255
0.6484
06766
0.7087
0.7385
07673
07957
08258
08486
08722
09082
09270
09581
1.0000

366.83
366.80
366.79
366.78
366.77
366.80
366.85
366.95
367.05
367.15
36730
367.50
367.70
367.90
368.20
368.60
368.90
36935
370.10

0.5338
05519
05695
05793
05910
06145
06311
06525
06773
07008
0.7243
07500
0.7786
0.8008
08257
08661
0.8895
09327
1.0000

378 y

376 - P=10132kPa |
Ox

374

oy

L
05
Points, direct experimental T values.

0N

AUX!LIARY INFORMATION
1 i i ion of the liquid and vapor phases with a charge capacity of approx. 50 em?,
of the ph: bled equilibri dina y short time. Th connected to vacuum

pump and the pressure controlled by a Vakuumat electronic instrument Gerateban Wertheim) and ith a mercury
manometer.
Op ibed in ref. 3. The
Model 6900, calibrated aganst ITS - -90. Compos d d by d

be digital densimeter. intained to within 0.02 kPa.
1. Fluka AG (Buchs, St Gallen, Switzerland), "puriss p-a" grade material, purity > 99.5 mole %, degassed ultrasonically before use and stored in
the dark for several days over molecular sieves type 4A (Fluka AG); n(D, 298.15 K) = 1.3835, p(298.15 K)kgm = 799.65.
2 Fluka AG (Buchs, St Gallen, Switzerland), "purum" grade material, purity > 99 mole %, degassed ultrasonically before use and stored in
the dark for several days over molecular sieves type 4A (Fluka AG); n(D, 298.15 K) = 1.3851, (29815 Ky/kgm> = 892.37.
|8Testd.) |/K = 0.01; |sP(estd)|/Pa = 20 |8z, | = 0.001; |5y, | = 0.005.

Apparatus: The app: a
ref.3.

Procedure: accuracy of +0.01 K with a digital thermometer, Comark,

lysis, using an Anton Paar, Model DMA-55

Materials:

Errors:

REFERENCES
1. Int. DATA Ser., Ser. A, Guideline 3k, 1994, 22(4).

2. Ortega, I; Susial, P.; de Alfonso, C. J. Chem. Eng Data 1990, 35, 216.
3. Ortega, J; Pena, J. A;; de Alfonso, C. J. Chern. Eng. Data 1986, 31,339,
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0TT$601-Z0S6/S6/£0ST-LYT0

123190 (IRISOY SONMRUAPOWIN | G661

SELECTED DATA ON MIXTURES
International DATA Series*

Published by Thermodynamics Research Center SEIQUID-YAROR EQUINIBRICH The ‘reus A&M University System, College Station, TX 77843-311

Components: 1. 1-Propanol, C3HgO (71-23-8] Author(s)  Ortega, J. (Laboratorio d y imica, 35071 -University of Las Palmas de G. C,
2. Methyl butanoate, csnmc\2 [623-427] of table:  Canary Islands, Spain)

State: Binary system, single -phase liquid in equilibrium with vapor; both liquid

in equilibrium with vapor Editedby: Maczytiski, A. (Instytut Chemii Fizycznej, Polska Akademia Nauk, ul. Kasprzaka 44/52,

T, temperature 01-224 Warszawa, Poland)

x;, mole fraction of component in liquid phase

y;, mole fraction of component  in vapor phase

Parameters: P, pressure SOURCE OF DATA

Method:  Direct measurement of T, ;, and y; at constant P; ref. 1 Ortega, J; Susial, P. (Laboratorio d inamica y Fisicoquimica, 35071 -University of Las Palmas de G. C.,

Canary Islands, Spain); ref. 2

DIRECT EXPERIMENTAL VALUES 384

P=
PkPa = 114.66 PIkPa = 121.99 382 [ p k!

oe 0%

s | | | [ [y | m [ [y [x [ [

oe

09583 | 37244 | 09334 [ 05060 |371.07 | 0.5526 | 0.9928 |376.04 | 09854 [06156 | 37410 | 0.6292 380 - o1 4
09360 | 37217 | 09041 [ 04785 | 37120 | 0.5321 | 0.9816 7SS | 09689 | 05924 | 37413 | 06128 %%

09282 (37211 [ 08950 [ 04461 | 37133 05114 [ 09696 [37570 | 09516 | 05697 | 37417 | 05976
09112 | 37193 | 0.8745 | 04215 | 37150 [ 04910 | 09568 | 375.53 | 0.9351 | 05473 | 37424 | 05821 oe
08837 (37168 (08443 (03934 [ 37170 [0.4692 [ 09425 [37536 [09162 | 05178 | 37435 | 05615 Falle g . |
08701 [ 37158 08298 [ 03595 [ 37193 [04457 [09187 [37510 |o08866 | 04809 [ 37451 | 05364

08497 [ 37140 [ 08083 [0.3316 [ 37219 [04228 |08981 [37492 | 08642 | 04520 [374.69 | 05166
08273 | 37128 | 07873 | 03013 | 37251 | 03965 | 0.8736 |374.73 | 08393 |0.4240 |374388 | 04967
08099 (37120 [0.7716 | 02456 [ 37324 [ 03422 [ 08545 [374.60 [ 0819 |04026 [375.04 | 04806
07845 | 37109 | 0.7499 | 02157 [37371 | 03113 | 0.8311 |374.44 |0.7960 | 03844 |37516 | 0.4668 376
07564 37099 [ 07268 |0.1898 | 37411 | 02825 |0.8058 [37433 | 07750 [ 03528 [375.41 | 04420

07282 | 370.90 | 07057 | 01670 [ 37453 | 02552 | 0.7794 | 37421 | 07517 | 03216 |375.75 | 0.4170

07146 | 37088 | 0.6964 | 0.1460 | 37496 | 02293 | 07530 | 37413 | 07298 [02857 [376.17 | 03870

06874 | 370.87 | 06772 | 01229 (37549 | 0.1981 | 0.7279 |374.08 [0.7097 | 02501 37666 | 0.3523 374
06631 | 37085 | 0.6617 | 0.092 | 37604 | 0.1656 | 0.7018 | 374.04 | 0.6902 [ 02127 |377.26 | 03148
06454 | 37084 | 06478 | 0.0757 | 37672 | 01280 | 0.6778 | 374.01 | 0.6725 | 0.1738 | 37802 | 02698
06201 [370.86 06309 00563 [377.35 00919 [06631 [374.00 [ 06620 | 01405 | 37870 | 02275
05909 [370.87 06135 [0.0306 [ 37809 00525 [0.6491 [374.02 | 06518 | 01084 |379.47 | 01819 Y
05630 | 370.91 | 0.5944 | 00115 [ 37871 | 00173 | 0.6344 | 37404 | 0.6418 | 0.0712 [ 38051 [ 01245 372 G =
05336 | 37099 | 05727 06173 | 374.09 | 0.6298 | 0.0402 | 381.48 | 0.0738 i 91
Points, direct experimental T values.

TK

AUXILIARY INFORMATION REFERENCES

Apparatus: The app 1 i i lation of the liquid and vapor phases with a charge capacity of approx. S0 cm?, | 1. [nt. DATA Ser, Ser. A, Guideline 3k, 1994, 22(4).
ref. 3. f the ph bled equilibrium to be reached in a ly short time. Th connected tovacuum | 2. Ortega, J.; Susial, P. Can.J. Chem. Eng. 1991, 69, 394.
pump and the lled by ici iff Gerateban Wertheim) and measured with a mercury 3. Ortega, J; Pena, J. A; de Alfonso, C. J. Chem. Eng Data 1986, 31,339.
manometer. High purity nitrogen was used for the backing pressure.

Procedure: Operation described in ref. 3. The equilibri ith an aceuracy of £0.01 K with digital thermometer, Comark,
Model 6900, calibrated against ITS -90. Compositi i is, using an Anton Paar, Model DMA-55
vibrating-tube digital densimeter. Pressure was maintained constant to within 0.02 kPa, indicated by an electronic pressure gauge (MKS Baratron).

Materials: 1. Fluka AG (Buchs, St Gallen, Switzerland), "puriss p.a." grade material, purity > 99.5 mole %, degassed ultrasonically before use and stored in
the dark for several days over molecular sieves type 4A (Fluka AG); (D, 298.15 K) = 1.3835, p(298.15 K)/kg:m™ = 799.65.

2 Fluka AG (Buchs, St Gallen, Switzerland), "purum" grade material, purity > 99 mole %, degassed ultrasonically before use and stored in
the dark for several days over molecular sieves type 4A (Fluka AG); n(D, 298.15 K) = 1.3851, p(298.15 K)kgm> = 89237,
Errors:  |8T(estd.)|/K = 0.01; |5P(estd.)|/Pa = 20; |&x; | = 0.001; |sy,| = 0.005.

Received: February 28, 1995 Published: April 30, 1995
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0ZTSOT1-Z0S6/S6/E0ST-LYTO

19150 YoIEISN SOTWETAPOWIAL, S6610

SELECTED DATA ON MIXTURES
International DATA Series*

Research Center

3m. LIQUID-VAPOR EQUILIBRIUM

Published by Th

‘The Texas A&M University , C TX 77843-3111

Components:

State:

Variables:

Parameters:
Method:

1. 1-Propanol, C4HgO [71-23-8]
2. Methyl bun.no-u, CsHy0, [623-427]

liquid i por; both liquid in
eqilibriam with Vapos
T, temperature
¥, mole fraction of component i in vapor phase
%;, mole fraction of component i in liquid phase
P, pressure
Calculation from direct por equilibrium temperature, 7, data atvariable ;

and constant P; ref. 1

Author(s)
of table 3k Canary Islands, Spain)

Ortega, J. (Lab

y Fisicoquis 35071-University of Las Palmas de G. C.,

Compiled by: Oracz, P. (Wydziat Chemii, Uniwersytet Warszawski, ul. Pasteura 1, 02-093 Warszawa, Poland)

Ortega, J.; Susial, P.; de Alfonso, C. (L
Palmas de G. C, Canary Islands, Spain); FIRST PUBLISHED RESULTS

SOURCE OF DATA

35071-University of Las

Rel.std. dev. 1000(3P/P) = 100[((P- I’W)I
N, no. of exp. points, ref. 2,

1, no. of coefficients in the smoothing equation,
m, n0. of exp. points of pure compounds.

) N1,

378 - EQUATIONS
Notes: The table reports smoothed values of T'and calcd. values of y; GHRT = —snfe, + e0) — xatesbere)
= X = a a
PKPa=10132 | PKPa=11466 | PKPa=12199 L =10132kPa | c=em[ e, +T.‘)/T] ex]?[‘(a, +7‘)IT]
PR K K
{ b A 2 o 4E= (B = V)P - P?) — 2PBE, (1 - )
000 | 37530 0 37914 | 0 38284 | 0 P=Py+P, 2 xPoexp [ ]
005 | 373.64 | 00939 | 377.44 | 0.0941 | 38107 | 0.0949 3n o q =t KT
010 | 37215 | 01753 | 376.04 | 0.1730 | 379.64 | 0.1741 E = GE —'x,(aGE/ ax. £ GE—x (aGE/ o
015 | 37087 | 02445 | 37489 | 02401 | 37846 | 02418 # o e ! e
020 | 369.80 | 03031 | 373.95 | 02981 | 377.49 | 0.3007 ) e T
025 | 36895 | 03529 | 37318 | 03491 | 37669 | 03528 FBur@iitBI2: y=FfP; EAP=ep;+ Bi{(C;+ TR
030 | 36827 | 03961 | 37256 | 03946 | 376.04 | 03995 COEFFICIENTS IN THE EQUATIONS
040 | 367.36 | 04692 | 37165 | 04746 | 375.06 | 04817 7 g 7
050 | 36689 | 05333 | 37110 | 05458 | 374.43 | 0.5544 i 4% LS x L
060 | 36676 | 05964 | 37084 | 0.6144 | 374.10 | 06230 1052 ofsis 0 17875 || 31860
070 | 36695 | 0.6656 [ 37084 | 0.6860 | 374.03 [ 0.6928 “3) © 15) (44100)
075 | 367.19 | 07048 | 37095 | 07249 | 374.11 | 0.7302 Hage: [a2a7 glelzae000c2slrL | 1068600
080 | 367.52 | 07486 | 37115 | 0.7671 | 37427 [ 0.7705 (133) (274000) | (418) (157000)
085 | 367.96 | 07984 | 37143 | 08139 | 37452 08153 127199 15333 o 3613 1405700
090 | 36853 08556 | 371.83 [ 0.8669 | 374.91 | 0.8664 @ © @21 (45200)
0.95 36924 | 09221 | 37237 | 09280 | 375.46 | 0.9267 ‘The std. deviations 0(a;) of the coeffs. ;are given in parantheses
370.10 | 1.0000 | 373.07 | 1.0000 | 37623 | 1.0000
A C,
l_m dzv o(T)/K, rel. std. dev. 100o(3P/P), and abs. max. dev. 3_(T)/K L PPa 4, B, c, B, 2
2t PikPa = 101.32 are resp. 05 BT 10132 (1612477 |-348367 [-673¢  [14.07885 |-2926.72 [-65.94
at PikPa = 114.66 are resp. Points, direct experimental T values, curves, 7(x;) 11466 (1613668 |-3483.67 |-6734  [14.08654 |-292672 |-6594
at PIkPa = 127.99 are resp: 0.038, 0.128, 0.1, and Tiy,), calculated from the equations. 12799 (1613009 |-348367 |-6734 (1408742 |-292672 |-6594
AUXILIARY INFORMATION REFERENCES
Measurements: The T, data at 101.32, 114.66 and 127.99 kPa are reported in ref. 2. 1. Int. DATA Ser., Ser. A, Guideline 3m, 1995, 23(2).
Computations: The 38 T, data at 101.32 kPa, 39 T, data at 114.66 kPa and 40 7, data at 127.99 kPa were reduced using the modified Wilson e ref.3, | 2. Ortega, 1. Jnt DATA Ser, Sel Data Mitures, Ser. 41995, 23, 108, 109.
for the parlial molar excess for the partial molar excess Gibbs energies 4. 3. Wilson, G. M. J. Am. Chem Soc. 1964, 86,127,
Correcti apor p fakenfrom 1.4 and parameters A;vere modificd mmxdm; to the experimental VLE data. 4. TRC ic Tables - 976,
Vapor-phase i ion and of the Gi of the pure liquid accounted for in terms of | k-5000, 1978, k-5620, Thennodynnmkx Rseaxdl Center, Th:TeulA&M
the 2nd molarvirial coefts. B (1. 5) and the molar volumcs ‘under saturation pressure ¥ (ref. 6). University System, College Station, TX, U
Errors: Std. dev. ofT) = [5(T-T, )2 [(N-n-m)) 2, 5. Tsonopoulos, C. AICKE J. 1974, 20,263; ms 21,821,

6. Yen, L. C.; Woods, S. S. AIChE J. 1966. 12, 95.
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191050 (oreesaY sORIApOWIALL S6610

ublished by

SELECTED DATA ON MIXTURES
International DATA Series*

Résearch Center 3k LIQUID-VAPOR EQUILIBRIUM

‘The Texas A&M University System, College Station, TX 77843-311

State:

Method:

Components:

Variables:

Parameters:

1. 1-Propanol, C3HgO [71-23-8]
2. Ethyl cthanoate, C4HgO, [141-78-6]

Binary system, single -phase liquid in equilibrium with vapor; pure components, both liquid
in equilibrium with vapor

T, temperature

;, mole fraction of component i
¥;, mole fraction of component i in vapor phase

Author(s)

oftable:  Canary Islands, Spain)

Edited by:

Ortega, J. (Laboratorio d

y Fisicoquimica, 35071 -University of Las Palmas de G. C.,

Maczytiski, A. (Instytut Chemii Fizycznej, Polska Akademia Nauk, ul. Kasprzaka 44/52,
01-224 Warszawa, Poland)

P, pressure

Direct measurement of 7, x;

%, and y; at constant P; ref. 1

SOURCE OF DATA

Ortega, I Pena, J. A.; de Alfonso, C. (Laboratori inamica y Fisi
Palmas de G. C., Canary Islands, Spain); ref. 2

35071-University of Las

DIRECT EXPERIMENTAL VALUES

PkPa = 10132

*

TK

N A

0.0000
00539
01194
01705
02174
02611
03140
03621
04114
04565
04914
05245
05798
0.6219
06442
06531
06722

350.30
350.45
350.75
35115
351.55
351.95
35245
35295
353.55
353.95
354.45
355.15
356.05
357.15
35795
357.95
358.15

0.0000
0.0438
00879
01243
01546
01838
02198
02511
02794

06856
0.7040
07386
07540
0.7691
07902
08099
08482
08643
08835
08938

04660
04820
05156
05320
05495
05771

0.6596
0.6884
07161
0.7401
07994
0.8568
0.9034
0.9465
1.0000

03274
03445
03835
04138
0.4309
04381
0.4536

09453
0.9661
0.9816
1.0000

375 T

P=10132kPa
370

ox

oy,
365 [ '

TK

345

.
05
Points, direct experimental T values.

0

Apparatus:

Material

Errors:

: Operation described in ref. 3. The equilib

AUXILIARY INFORMATION
tion o the liquid and

et 3 Turbulent mixing of the phases enabled equilibrium to be reached in a

pump and the i lled by

‘manometer.

por p charge capacity of approx 50 cm3,
time. Th i connected to vacuum
iff Gerateban Wertheim) and measured with a mercury

an accuracy of 0.1 K with a igital thermometer, Bailey
Tastruments, calibrated against LPTS-68. Composit determined using a Anton Paar, Model DMA-55
be digital densimeter. constan to within 0.07 kPa.
1. Fluka AG (Buchs, St Gallen, Switzerland), "puriss p.a." grade material, purity > 99.5 mole %, degassed ultrasonically before use and stored in
the dark for several days over molecular sieves type 4A (Fluka AG); (D, 298.15 K) = 1.3833, p(298.15 K)kgm = 799.54.
2. Fluka AG (Buchs, St Gallen, Switzerland), "purum" grade material, purity > 99 mole %, degassed ultrasonically before use and stored in
the dark for several days over molecular sieves type 4A (Fluka AG); n(D, 298.15 K) = 1.3699, p(298.15 K)/kgm> = 894.34.
[8T(estd.) |/K = 0.1; |8P(estd.)|Pa = 70; |8x;| = 0.005; |8y | = 0.01.

REFERENCES

1. Int. DATA Ser, Ser. A, Guideline 3% 1994, 22(4).

2. Ortega, 1; Pena, J. A.; de Alfonso, C. Rev. Latinoamer. Ing. Quim. Quim.
Apl 1986,13,317.

3. Ortega, I; Pena, J. A;; de Alfonso, C. J. Chem. Eng. Data 1986, 31,339.
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193090 Yoxeasoy SOMIRUAPOILISL, S6610

SELECTED DATA ON MIXTURES
International DATA Series*
3m. LIQUID-VAPOR EQUILIBRIUM

095 | 367.62 | 08580

365

TK

355

350

Published by ics Research Center ‘The Texas A&M University System, College Station, TX 77843311
Components: 1. 1-Propanol, CHgO [71-23-8] Author(s)  Ortega, J. (Laboratorio d icoquimica, 35071 -University of Las Palmas de G. C.,
2. Ethyl ethanoate, C4HgO, [141-78-6] oftable 3k Canary Islands, Spain)
State: Binary system, single -phase liquid in equilibrium with vapor; pure components, both liquid in
equilibrium with vapor Compiled by: Oracz, P. (Wydzial Chemii, Uniwersytet Warszawski, ul. Pasteura 1, 02-093 Warszawa, Poland)
Variables: T, temperature
;> mole fraction of component i in vapor phase
%;, mole fraction of component  in liquid phase
Parameters: P, pressure souncn: OF DATA
Method:  Calculation from duecl experimental liquid-vapor equilibrium temperature, 7., data atvariable x; | Ortega, 1; Pena, J. A; de Alfonso, C. (Lab imica, 35071 -University of Las
and constant P’; ref. Palmas de G. C, Canary Islands, Spain); FIRST PUBLISHED RESULTS
375 . EQUATIONS
Notes: The table reports smoothed values of T'and calcd. values of y; GERT = —xn(x, + ¢,6) — xjn(e hes)
PkPa=101.32 a, y [ a
370 |5 P=10132kPa exp[—(a, +IT ¢, =exp| —~(a, eT‘)/r
a K | ox

2 - (B, - VP)(P - PP) — 2PBY, (1 - y)?
#i= By = V)P - Pf) L -y
oy P:P1"’1=,El*’y"f“? [*]

=GB~ x(4G%ax)rp #5=GE —x (3G®/ ax))yp

=B ,~(B,+B,)/2; P,/P; PPkPa=exp [4; + B,/ (C; + TK)]

1 COEFFICIENTS IN THE EQUATIONS
PikPa a/K a,/K? aK a,/K?
10133 | 68.06 0 19942 [0

7 (10) © (126) ©

‘The std. deviations o(a;) of the coeffs. a; are given in parantheses.

Errors: Std. dev. ofT) = [2(T-T, o H(N-n-2)) 2,
Rel.std. dev. 1000(P/P) = 100[2(P-Pegy) P (N-r-2)] 12,
N, no. of exp. points, ref. 2,
n, no. of coefficients in the smoothing equation.

the 2nd molar virial coeffs. B;; (. 5) and the molar volumes ettt pressure V2(ce. 6).

100 | 37040
l_d dev. o(T)/K, rel. sd. dev. 1000(9P/P), and abs. max. dev. 3, (T)/K 345 L Bita 1Ay 5 L4 4 B, G
at PIkPa = 101.33 are resp.:0.171, 0.644, 0,532 05 1 10133 (1611348 |-3483.67 [-6734  [14.12011 |-275189 [-60.68
Points, direct experimental T values, curves, T(x;)
and T(y,), caleulated from the equations.
AUXILIARY INFORMATION REFERENCES
Measurements: The 7, data at 101.32 kPa are reported in ref. 2. 1. Int. DATA Ser, Ser. A, Guideline 3m, 1995, 23(2),
2. Ortega, J. Int. DATA Ser, Sel. Data Mixtures, Ser. A 1995, 23, 111.
Computations: 'The 33 7, data at 101.32 kPa were reduced using the modified Wilson eq.,ref. 3, for the partial molar excess Gibbs energies 3. Wilson, G. M. J. Am. Chem. Soc. 1964, 86,121.
4. TRC ic Tables - 976,
Corvections: ~ Vapor ion p e taken from ref. 4 and parameters 4; were modified xconldmgtothe experimental VLE data. k-5000, 1969, k-5550, Thermodynamics Research Center, TheTeJm A&M
V: i iation of the Gibbs of the pure liquid ted forinterms of | University System, College Station, TX, USA.

5. Tsonopoulos, C. AICKE J. 1974, 20, 263; 1975, 21, 827.
6. Yen, L. C; Woods, S. S. AICKE J. 1966. 12,95.
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191150 Yorwasa soMITLApOWIAL G661

Published by T ics Research Center

SELECTED DATA ON MIXTURES
International DATA Series*
3k LIQUID-VAPOR EQUILIBRIUM

‘The Texas A&M University System, College Station, TX 77843-311

State:

Variable

Method:

Parameters: P, pressure

Components: 1. 1-Propanol, C3Hg0 [71-23-8] Author(s) Ortega, J. (Laboratorio d

y Fisicoquimica, 35071 -University of Las Palmas de G. C.,

2. Ethyl butanoate, CgH, ;05 [105-54-4] of table:  Canary Islands, Spain)
Binary system, single -phase liquid in equilibrium with vapor; pure components, both liquid

in equilibrium with vapor Edited by:  Maczytiski, A. (Instytut Chemii Fizycznej, Polska Akademia Nauk, ul. Kasprzaka 44/52,

s: T, temperature 01-224 Warszawa, Poland)

x;, mole fraction of component in liquid phase
¥, mole fraction of component  in vapor phase

SOURCE OF DATA

Direct measurement of T, x;, and y; at constant P; ref. 1 Ortega, J.; Pena, J. A.; de Alfonso, C. (Labe y Fisi imica, 35071 -University of Las

Palmas de G. C., Canary Islands, Spain); ref. 2

DIRECT EXPERIMENTAL VALUES

PlkPa = 101.32

L7

| J= |2 [

0.0000
01077
01360
01638
02070
02212
0239

02782
03058
03267
03545
03725
0.4050

394.00 | 0.0000 | 0.4238 | 37530 | 0.6195
386.00 | 02941 |0.4494 | 374.80 | 0.6380
384.50 | 0.3349 |0.4849 | 37420 | 0.6614
383.10 | 03714 [ 05169 | 37370 | 0.6817
381.50 | 0.4261 |0.5454 | 37330 | 0.6964
380.80 | 0.4420 |0.5678 | 373.00 | 0.7078
380.40 | 0.4615 | 05798 | 37270 | 0.7160
379.80 | 04840 | 0.6034 |37250 | 0.7304
37890 | 05018 | 0.6314 | 37220 | 0.7466
378.20 | 05267 | 0.6507 |371.90 | 0.7569
377.70 | 05454 | 0.6742 | 37170 | 07744
376.80 | 0.5681 [0.6946 |371.50 | 0.7844
376.50 | 0.5826 [ 0.7136 | 371.30 | 0.7958
375.70 | 0.6059 | 1.0000 | 370.40 | 1.0000

400 1

P =10132kPa
ox

oy,

380
S

370 4

L
05 o
Points, direct experimental T values.

Errors:

Apparatus: The was a gl

AUXILIARY INFORMATION

i irculation of the liquid and vapor phases with a charge capacity of approx. 50 cm,
ref. 3. Turbulent mixing of the phases enabled equilibrium in a relatively short time. The ebulli d to vacuum
pump and the p lled by a ic i ff Gerateban Wertheim) and measured with a mercury
manometer.

Procedure: Ops described in ref. 3. The equilibri ith an accuracy of +0.1 K with a digital thermometer, Bailey

Instruments, calibrated against IPTS-68. Compositi ined by using a Anton Paar, Model DMA-55
vibrating-tube digital densimeter. Pressure was maintained constant to within 0.07 kPa.

Materials: 1. Fluka AG (Buchs, St. Gallen, Switzerland), purity > 99 mole %, degassed ultrasonically before use and stored in the dark for several days over

molecular sieves type 4A (Fluka AG); p(298.15 K)kgm™> = 799.54,

2 Fluka AG (Buchs, St Gallen, Switzerland), purity > 99 mole %, treated with calcium chloride, dried with potassium carbonate, and fractionally
distd. through a 120-plate lab. column; degassed ultrasonically before use and stored in the dark for several days over molecular sieves type 4A
(Fluka AG); p(298.15 K)/kgm™ = 873.75.

[8T(estd)|/K = 0.1; |8P(estd.)|/Pa = 70; |8z, | = 0.002; [sy,| = 0.01.

REFERENCES
L. Int. DATA Ser, Ser. A, Guideline 3k, 1994, 22(4).
2. Ortega, J; Pena, J. A.; de Alfonso, C. Rev. Latinoamer. Ing. Quim. Quim.
Apl. 1987,17,195.
3. Ortega, I; Pena, I. A; de Alfonso, C. J. Chem. Eng. Data 1986, 31, 339.
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0TTSY11-Z0S6/S6/E0ST-LYTO

10130 Jo1v59Y] SOMIPUAPOWIIL, S6610

SELECTED DATA ON MIXTURES
International DATA Series*

3m. LIQUID-VAPOR EQUILIBRIUM

Rel. std. dev. lWa(éP/ﬂ = 100[Z((P-Pey )Py )I(N-n-2)| 2,
N, no. of exp. points, ref. 2,
1, no. of coefficients in the smoothing equation.

ublished by T Research Center ‘The Texas A&M University System, College Station, TX 77843311
Components: 1. 1-Propanol, C3HgO [71-23-8] Author(s)  Ortega, J. (Lab io d y Fisi 35071-University of Las Palmas de G. C.,
2. Ethyl butanoate, CgHy ;05 [105-54-4] of table 3k Canary Islands, Spain)
State: Binary system, single -phase liquid in equilibrium with vapor; pure components, both liquid in
equilibrium with vapor Compiled by: Oracz, P. (Wydzial Chemii, Uniwersytet Warszawski, ul. Pasteura 1, 02-093 Warszawa, Poland)
Variables: T, temperature
;> mole fraction of component i in vapor phase
%;, mole fraction of component i in liquid phase
Parameters: P, pressure SOURCE OF DATA
Method:  Caleulation from di i liquid -vapor equilibrium T, dataatvariables; | Orteg, J; Pena, J. A; de Alfonso, C. (Laboratori 35071-University of Las
and constant P; ref. 1 Palmas de G. C., Canary Islands, Spain); FIRST E‘UBLlSHED RESULTS
n 400 T EQUATIONS
Notes: The table reports smoothed values of Tand calcd. values of y; GERT = —xn(e, + ¢35 — xfnfete,r)
= a a
PkPa=10132 P=101.32kPa ¢ =“P[‘(“: *%)/T] "“’['("3 +TAVT]
5 [ TR [ ox 3 ~ (B~ V)P~ P) = 2B, (1 -y)*
000 | 39400 | 0 39 1 P=PysPy=2xPoexp [———]
005 | 389.82 | 0.1467 L i=1 R
o | elen W= GE-x (3G ax)yp  #5=GE-x(9G% ax)pp
5 | Shn | oia BE=B,~(B,+B,)/2; y;=P,/P; PPkPa=exp A, + B,/ (C;+ TK)]
030 | 37832 | 05297 380 [ COEFFICIENTS IN THE EQUATIONS
040 | 375.83 | 06147 3 g
050 | 373.96 | 06835 PAPa a/K /K’ a /K a K
060 | 37253 | 07429 0132|3109 |0 318 |0
070 | 371.44 | 07979 (109) © ©5) ©
075 | 371.00 | 0.8253
080 | 37062 | 08535
085 | 37030 | 08835 370 |
090 | 37005 | 09166
0.95 369.88 | 0.9545 The std. deviations o(ay) of the coelfs. 4;are given in parantheses.
36983 | 1
sm dcv (T)K, rel. std_ dev. 1000{3P/P), and abs. max. dev. 3, (T)/K L PKPa_ | A, B, c 4, B, c
at PIPa = 101.32 are resp.: 0,087, 0.273, 0.24. 05 0 10132 1613504 |-348367 [-6734  [121636 [-2121.97 11277
Points, direct experimental T values, curves, T(x;)
and T(y,), caleulated from the equations.
AUXILIARY INFORMATION REFERENCES
Measurements: The T, data at 101.32 kPa are reported in ref. 2. 1. Int. DATA Ser, Ser. A, Guideline 3m, 1995, 23(2).
2. Ortega, J. Int. DATA Ser, Sel. Data Mictures, Ser. A 1995, 23, 113.
Computations: The 28 T, data at 101.32 kPa were reduced using the modified Wilson eq.,ref. 3, forthe partial molar excess Gibbs energies 3. Wilson, G. M. J. Am. Chem. Soc. 1964,86, 121,
4. TRC Tables - 1976,
Correti Vaporp equation p: ken from ref. 4 and ters A were modified according to the experimental VLE data. k-5000, 1978, k-5620, Thermodynamics Research Center, The Texas A&M
i f the Gib of the pure liquid forintermsof |  University System, College Station, TX, USA.
the 2ad molar virial coefts B j (ret. 5) and the molar volumes under saturation pressure V;?(ref. ). 5. Tsonopoulos, C. AICKE J. 1974, 20, 263; 1975, 21, 827.
6. Yen, L. C; Woods, S. S. AICKE J. 1966 12,95.
Errors: Std. dev. ofT) = [2(T-T, )z/(Nn 2)]'2,
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12120 Yoreasay] oNmTAPOUIA ], G616

Published by Th ics Research Center

SELECTED DATA ON MIXTURES
International DATA Series*
3k LIQUID-VAPOR EQUILIBRIUM

State:

Method:

Parameters: P, pressure

Components: 1. 1-Propanol, CaHgO [71-23-8] Author(s) Ortega, 1. (Laboratorio

‘The Texas A&M University System, College Station, TX 77843-311

35071-University of Las Palmas de G. C,,

2. Propyl methanoate, C4HgO, [110-74-7] oftable:  Canary Islands, Spain)
Binaty system, single -phase liquid in equilibrium with vapor; pure components, both liquid

in equilibrium with vapor Edited by: - Maczytski, A. (Instytut Chemii Fizycznej, Polska Akademia Nauk, ul. Kasprzaka 44/52,
Variables: T, temperature 01-224 Warszawa, Poland)

%;, mole fraction of component  in liquid phase
7, mole fraction of component  in vapor phase

J Fisi

Direct measurement of 7,.x;, and y; at constant P’; ref. 1 Galvan, S; Ortega, I; Susial, P Pena, J.

SOURCE ()F DATA

A (Lab

Las Palmas de G. C., Canary Islands, Spain); ref. 2

35071-University of

DIRECT EXPERIMENTAL VALUES

PkPa = 101.32

K| o» ] s e

0.0000
00735

01819
0.2322
0.2781
03196
0.3646
0.4053
0.4464
04844
0.5260
05563

353.79 | 0.0000 [ 0.5879 | 356.78 | 0.4098
35330 | 00874 | 0.6206 | 357.28 | 04313
35327 | 0.1347 | 0.6425 | 357.67 | 0.4483
35336 | 01731 [0.7096 | 358.88 | 0.5013
353.55 | 0.2050 | 0.7365 | 359.48 | 0.5257
353.76 | 0.2300 | 0.7573 | 359.95 | 0.5457
354.05 | 0.2557 | 0.8088 | 361.25 | 0.6098
35433 | 02779 |0.8381 | 36238 | 0.6546
35468 | 03019 [0.9252 | 36555 | 0.8002
355.11 | 03270 [ 09329 | 365.88 | 0.8148
355.48 | 03474 | 0.9724 | 367.88 | 0.9160
355.96 | 03711 [1.0000 | 369.83 | 1.0000
356.35 | 0.3900

375

370

365

TK

360

355

350

P=10132kPa

ox

oy

Points, direct experimental T values.

\
05 N

Exrors:

Apparatus: The was a gl laton ofth lquid and vapor phases with  charge capacityof approx 50 e,

Procedure: Operation described in ref. 3. The equilibri

Materials:

AUXILIARY

ef. 3, Turbulent mixing of th phases enabled equilbrium t be reached ina time. Th tovacuum
pump and the d by a Vakuumat elects Gerateban Wertheim) and measured with a mercury
‘manometer.

ansccuracy of £001 Kitha digital thermometer, Comark,
Model 6900, calibrated against ITS -90. Compositi ined by d lysis, using an Anton Paar, Model DMA-55
vibrating-tube digital densimeter. Pressure was maintained constant to within 0.02 m, indicated by an electronic pressure gauge (MKS Baratron).
1. Fluka AG (Buchs, St. Gallen, Switzerland), "puriss p.a." grade material, purity > 99.8 mole %, degassed ultrasonically before use and stored in
the dark forseveral days overmolecularievs ype 3A (Fluka AG);n(D, 298.15 1() 3833, ,:(293 15 l()/kg m = 799.54.

2 Aldrich Chemicals Co,, Inc. (Milwaukee, WI, USAY), high stored in
the dark for several days over molecular sieves type 3A (Fluka AG); n(D, 298 15 K =13747, p(m 5 !()/kg ym3 = 89922

18T(estd) /K = 0.0 |P(estd.)|/Pa = 20; |8, = 0.001; [sy,| = 0.015.

1. Int. DATA Ser, Ser. A, Guideline 3% 1994, 22(4).
2. Galvan, S;; Ortega, I; Susial, P.; Pena, I. A. J. Chem. Eng. Jpn. 1994, 27,
529,

3. Ortega, J; Pena, J. A.; de Alfonso, C. J. Chem. Eng. Data 1986, 31, 339.

REFERENCES
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0ZTS9TT-Z0S6/S6/E0ST-LYTO

101030 Yo1easY SOMITUAPOUII], S6610

SELECTED DATA ON MIXTURES
International DATA Series*
3m. LIQUID-VAPOR EQUILIBRIUM

Published by Tt ics Research Center ‘The Texas A&M University System, College Station, TX 77843-3111
Components: 1. 1-Propanol, C4HgO [71-23-8] Author(s)  Ortega, J. (L y Fisicoquimica, 35071 -University of Las Palmas de G. C.,
2. Propyl methanoate, C4HgOj [110-74-7] oftable 3k Canary Islands, Spain)
State: Binary system, single -phase liquid in equilibrium with vapor; pure components, both liquid in
equilibrium with vapor Compiled by: Oracz, P. (Wydzial Chemii, Uniwersytet Warszawski, ul. Pasteura 1, 02-093 Warszawa, Poland)
Variables: T, temperature
y;» mole fraction of component i in vapor phase
%;, mole fraction of component i in liquid phase
Parameters: P, pressure SOURCE OF DATA
Method:  Calculation from di liquid-vapor equilibrium T, dataatvariable; | Galvan, S; Ortega, 1 Susial, P; Pena,J. A. (Laboratori ica y Fisicoquimica, 35071 -University of
and constant P; ref. 1 Las Palmas de G. C., Canary Islands, Spain); FIRST PUBUSHED RESULTS
375 - EQUATIONS
Notes: The table reports smoothed values of T'and caled. values of yy GEIRT = % n(e, + ¢35 — xin(ebe,)
z a a,
PKPa=101.32 P=10132KkPa ¥ “P[’("' *?ZW] ke "‘"[’("’ *7‘)/1]
5 o 2 c o e 3
L wi= (By = V)P - P7) ~ 2PB (1 - y)
0 o P=ppy= S xpoen [ =
00587 1 i=1
0.1025 = GE - x,(0G*/ ox, £ = GE - x,(3G*/ ax,)
G136 L TP “: i DTe
01689
0.1971 o~ (B, +B,)/2; y;=P,/P; PPkPa=exp [4;+ B;/(C; + TK)]
02238 COEFFICIENTS IN THE EQUATIONS
0.2/66 PkPa a /K aK? a K a/K?
03332
e 10132 | 2094 43800 [35979 [0
04789 (241) (40900) | (242) ©
05279
05852
06540
07391
08491 The sid. deviations o(ay) of the coefs. ; are given in parantheses.
1
PKPa_ | A B G, 4 B G
-std. dev. 1000(3P/P), and abs. max. dev. 3 ,(T/K 350 1 AP L L . 2 L 2
at PIkPa = 10132 are resp.: 0,057, 0.218, 0.18, 05 B3 10132 [1613504 |-348367 [-6734  [13.77542 [-2607.22 {-69.07
Points, direct experimental Tvalues, curves, T(x;)
and Ti(y,), calculated from the equations.

AUXILIARY INFORMATION

Measurements: The T,,;,data at 101.32 kPa are reported in ref. 2.

Computations: The 25 7., data at 101.32 kPa were reduced using the modified Wilson eq, ref. 3, for the partial molar excess Gibbs energies -

Corrections:  Vapor on pa

e taken from ref. 4 and te dified ing to i VLE data.

Rel.sd. dev. 100o(3PIP) <
N, no. of exp. points, ref. 2,

the pm' id th p ted for in terms of

of
the 20d molar virial coeffs. B j (ret. 5) and the molar volumes under saturation pressure V"(m s)

Errors: Std. dev. ofT) = [X(T-T,H(N-n-2)] 2,
00[Z(P- Py Py (N-1-2)]1 2,

n, n0. of coefficients in the smoothing equation.

REFERENCES
Int. DATA Ser. Ser. A, Guideline 3m, 1995, 23(2).
Ortega, J. Int. DATA Ser, Sel. Data Mixtures, Ser. A 1995, 23, 115.
Wnlmn,G M. . Chem. So. 1964, 86, 127.

ic Tables - 1976,

k-suon, 1969, k-5520, Thermodynamics Research Center, The Texas A&M
University System, College Station, TX, USA.
. Tsonopoulos, C. AICHE J. 1974, 20, 263; 1975, 21, 821.
6. Yen, L. C; Woods, S. S. AICKE J. 1966, 12,95.

.asar:-

Received: February 28,1995

*Ser. A. Thermodynamic Properties of Non-reacting Binary Systems

Published: April 30, 1995

911

‘saunpapy o1 S 428 VIVA M

T21-201 ‘@) ‘S661 V7 25



0ZTSLIT-T0S6/SE/E0ST-LYTO

121020 Yoreasay sormEUAPOWISLL, S6610

SELECTED DATA ON MIXTURES
International DATA Series*
3k LIQUID-VAPOR EQUILIBRIUM

Published by Th ics Research Center ‘The Texas A&M University System, College Station, TX 77843-311
Components: 1. 1-Propanol, CyHgO [71-23-8] Author(s)  Ortega, J. (Laboratorio d y Fisicoquimica, 35071 -University of Las Palmas de G. C,
2. Propyl ethanoate, CgHy g0, [109-60-4] oftable:  Canary Islands, Spain)
State: Binary system, single-phase liquid in equilibrium with vapor; pure components, both liquid
in equilibrium with vapor Edited by: Maczytski, A. (Instytut Chemii Fizycznej, Polska Akademia Nauk, ul. Kasprzaka 44/52,
Variables: T, temperature 01-224 Warszawa, Poland)
;, mole fraction of component  in liquid phase
3, mole fraction of component  in vapor phase
Parameters: P, pressure 'SOURCE OF DATA
Method:  Direct measurement of T, x;, and y;at constant P; ref. 1 Ortega, J; Ocon, J; Pena, J. A; de Alfonso, C.; Paz-Andrade, M. L; Fernandez, J. (Labs d
y Fisicoquimica, 35071 -University of Las Palmas de G. C., Canary Islands, Spain); ref. 2
DIRECT EXPERIMENTAL VALUES 376 T
PikPa = 10132 EEDIERER
374 B g
x K » EX TK n i
00200 | 3730 | 00722 | 05338 | 3677 | 05530 il
00343 | 3728 | 00830 | 05645 | 3677 | 05744
00383 | 3727 | 00906 | 05876 |3677 |05915 372 1
00403 | 3726 | 00946 | 06112 [ 3678 [ 06074
00732 | 3717 | 01413 | 06302 [3678 | 06220
00882 | 3713 [ 01606 | 06541 [3679 [ 06394 X
01050 [371.0 [0.1809 | 06757 [3679 [ 06559 S
01364 3706 [02170 | 06951 [3680 [ 06709
01688 3702 [02520 [07194 [368.1 [ 06991
01911 [3699 [02744 [07430 [3682 07083
02326 [369.4 [ 03147 [07646 [ 3683 [ 07291
02642 | 3691 [ 0.3439 | 0.7886 |368.4 | 0.7508 368 1
02921 (3688 | 03686 | 08110 |3686 [07724
03187 | 3685 | 03918 | 08360 | 3688 |0.7973
03455 | 3683 | 04135 | 08608 [3690 |0.8227
03563 | 3682 [04215 | 08872 |3693 | 0.8503 o L
03923 [ 3680 [04497 09139 [369.5 08808 05 X
04412 [ 3679 [ 04895 [ 09357 [3697 09103 Potitgdirect experimenta] T-values,
05116 [367.7 [ 05385 09591 [369.9 | 09405
AUXILIARY INFORMATION REFERENCES
Apparatus: Th i lation of the liguid and vapor phases with  charge capacity of approx. S0cm’, | 1. Jnt. DATA Ser, Ser. A, Guideline 3k 1994, 22(4).
ref.3. anb\llenlmmngoflhe phases enabled equilbrium t b reached in a ly short time. Th tovacuum | 2. Ortega, J;; Ocon, J; Pena, J. A.; de Alfonso, C.; Paz-Andrade, M. L;
pump and the p lled by a iff Gerateban Wertheim) and measured with a mercury Fernandez, J. Can.J. Chem. Eng. 1987, 65,982,
‘manometer. 3. Ortega, 15 Pena, J. A; de Alfonso, C. J. Chem. Eng. Data 1986, 31, 339.
Procedure: Operation described in ref. 3. The equilibrium temperatures vere measured with an accuracy of 0.1 K with  digital thermometer, Bailey
Instruments, calibrated against IPTS-68. C by using a Anton Paar, Model DMA-S5
vibrating-tube digital densimeter. Pressure was maintained constant to within 0.07 kPa.
Materials: 1. Fluka AG (Buchs, St. Gallen, Switzerland), "puriss p.a." grade material, purity > 99.5 mole %, degassed ultrasonically before use and stored in
the dark for several days over molecular sieves type 4A (Fluka AG); p(298.15 K)kgm> = 799.54.
2 Fluka AG (Buchs, St. Gallen, Switzerland), purity > 95 mole %, washed with sodium carbonate, treated with calcium chloride, dried with
‘potassium carbonate, and fractionally, distd. through a 120-plate lab. column; degassed ultrasonically before use and stored in the dark for several
days over molecular sieves type 4A (Fluka AG); p(298.15 K)/kgm™ = 880.97.
Errors:  [3T(estd) /K = 0.1; [8P(estd.)|/Pa = 70; |8x, | = 0.005; |5y, | = 0.008.
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SELECTED DATA ON MIXTURES
International DATA Series*

Research Center

3m. LIQUID-VAPOR EQUILIBRIUM

ublished by Th

The Texas A&M University System, College Station, TX 77843-3111

Components:

State:

Variables:

Parameters:
Method:

1. 1-Propanol, C4HgO (71-23-8]

2. Propyl ethanoate, CsH 0 [109-60-4]

Binary system, single-phase liquid in equilibrium with vapor; pure components, both liquid in
equilibrium with vapor

T, temperature

3;, mole fraction of component  in vapor phase

%;, mole fraction of component  in liquid phase

P, pressure

Author(s)  Ortega,

y 35071 -University of Las Palmas de G. C.,

oftable 3 Canary lslands. Spain)

Compiled by: Oracz, P. (Wydziat Chemii, Uniwersytet Warszawski, ul. Pasteura 1, 02-093 Warszawa, Poland)

Calculation from direct
and constant P; ref. 1

liquid-vapor equilibrium

Ortega, 1; Ocon, J; Pena, I. Aj; de Alfonso, C; Paz-Andrade, M. L; Fernandez, J. (Laboratorio de Termodinamica
y Fisicoquimica, 35071 -University of Las Palmas de G. C., Canary Islands, Spain); FIRST PUBLISHED RESULTS

SOURCE OF DATA

Corrections:

Errors:

Measurements:

The T, data at 101.32 kPa are reported in ref. 2.

rding to th

376 . EQUATIONS
Notes: The table reports smoothed values of T and cald. values of y; —alate, + 65) —fateyte)
P = 2 a. a,
kPa=1013: P=10132kPa “F["(“' *TIW] QT "‘"[’("3 *T"/T]
% | TK 374 4
1 4 o8 2 - (B~ VONP - BP) - 2PB (1 =)
000 | 37468 | 0 p=rpy=Spoen ]
005 | 37259 | 0.1031 oy i=1 RT
. .17

040, | g0 | A WE=GE-x @G aryrp  uE=GF -G/ ax)rp

020 | 369.49 | 02875

025 | 36895 | 03307 BE=B,~(B,+B,)/2; ¥;=Fi/P; POKPa=exp 4+ Bl (C+ THO)

030 | 368.54 | 03699 COEFFICIENTS IN THE EQUATIONS

040 | 36803 | 0.4421 3 7

050 | 36780 | 05122 i L L 8 £

060 | 36782 | 05855 0132|1071 |0 30033 |0

070 | 368.06 | 0.6664 “2) © ©) ©

075 | 36828 | 07109

080 | 368.56 | 07590

0ss | 36890 | 08111

090 | 36932 | 08682

095 | 369.82 | 09308 The std. deviations o(a;) of the coefs.a; are given in parantheses.

100 | 37040 | 1

B G A C
Std. dev. o(7)/K, rel. std. dev. 1000(3P/P), and abs. max. dev. 8, (7)/K 366 L Lo & [5, ! 2 L} 2
at P/kPa = 101.32 are resp.: 0.159, 0.516,033. 05 BT 10132 1605311 |-345206 |-6851 (1394327 |-284015 [-70.07
Points, direct experimental T values, curves, T(xy)
and Ti(y,), calculated from the equations.
AUXILIARY INFORMATION REFERENCES

Computations: The 38 T, data at 101.32 kPa were reduced using the modified Wilson eq., rel. 3, for the partial molar excess Gibbs energies uf:

VLE data.

Vapor pressure equation ynnmelzrs were taken from ref. 4 and t

1. Int. DATA Ser,, Ser. A, Guideline 3m, 1995, 23(2).

2. Ortega, I. Int. DATA Ser,, Sel. Data Mixtures, Ser. A 1995, 23, 117.
3. Wilson, G. M. IAm Chem. Soc. 1964, 86, 127

4. TRC ic Tables -

gy of the pure liquid
the 2nd molar virial coeffs. B,] (ref. 5) and the molar volumes under saturation pressure V(e 6).

std. dev. o) = [2(T-T,, )l/(Nn)]

Rel std. dev. 1000(3P/P) = 100[Z((P-P, P
N, no. of exp. points, ref. 2,

7, 10. of coefficients in the smoothing equation.

YN[,

ted for in terms of

976,
k 5000, 1969, k- ssso ‘Thermodynamics Research Center, TheTms A&M
TX,

USA.
5. Tsonnpoulos,c AIChEI 1974, 20,263; 1975, 21, 827.
6. Yen, L. C; Woods, S. S. AICKE J. 1966.12,95.
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SELECTED DATA ON MIXTURES

03162 37903 05708 08005 37103 08656 X
International DATA Series*
Published by Research Center e . i o The Tesas A&M Univesity Syste, College Station, TX 77843-3111
2 Components: 1. 1-Propanol, C3HgO [71-23-8] Author(s) Ortega, 1. (L y Fisicoquimica, 35071 -University of Las Palmas de G. C,
2 2. Propyl propanoate, CgHy ,0, [106-36-5] oftable:  Canary Islands, Spain)
2| state: Binary system, single -phase liquid in equilibrium with vapor; pure components, both liquid
g in equilibrium with vapor Edited by: - Maczytski, A. (Instytut Chemii Fizycznej, Polska Akademia Nauk, ul. Kasprzaka 44/52,
$| Variables: 7, temperature 01-224 Warszawa, Poland)
8 %, mole fraction of component i in liquid phase
L y;, mole fraction of component  in vapor phase
2| Parameters: P, pressure SOURCE OF DATA
§| Methodt  Direct measurementof 7,51, and yat consant Py et 1 Ortega, J; Galvan, §. (L inamica y Fisicoquimica, 35071 -University of Las Palmas de G. C,,
Canary Islands, Spain); ref. 2
DIRECT EXPERIMENTAL VALUES ;
400 |-
e s =101.32kPa
n [ |y [m |TK | 22
00000 | 395.65 |0.0000 | 04319 | 37613 | 0.6579 3% O @ 20 A
00080 | 394.95 | 0.0275 | 04885 [37478 [ 07035 o °
00570 | 39069 | 0.1716 | 05363 [ 37416 [ 07219 °
0.1043 | 38805 [ 02810 [ 05591 (37376 [ 07349 o °
01423 | 386.06 [ 03523 [ 05930 [373.40 [ 07525 B3 %
01789 | 38426 [ 04104 [ 06217 |373.03 | 07647 380 o ° g
02190 | 38253 [ 04672 [ 06930 | 37206 | 08043 (e g..
02421 | 38175 | 0.4922 | 0.7294 | 37175 | 08230 20)
02822 | 380.17 | 0.5378 | 0.7589 | 37135 | 0.8448 o [ A
o
03512 | 378.15 | 05972 | 08689 | 37053 | 08998 370 | CoSee o
03698 | 377.73 | 0.6086 | 0.9671 [369.96 | 09741
0.4058 | 376.88 | 0.6330 | 1.0000 [ 369.83 | 1.0000
L
2 05 o1
Points, direct experimental T values.
AUXILIARY REFERENCES
2 | Apparatus: Th lation of the liquid and vapor phases with a charge capacity of approx. S0 cm?, | 1. Jnt. DATA Ser, Ser. A, Guideline 3k 1994, 22(4).
2 ref. 3. Turbulent mixing of the phases ensbled =qu1hbnum ina ly . Th connected tovacuum | 2. Ortega, I; Galvan, S. J. Chern. Eng. Data 1994, 39,907.
o pump and the lled by iff Gerateban Werlheim) and amercury 3. Ortega, 1; Pena, I. A; de Alfonso, C. J. Chem. Eng. Data 1986, 31, 339.
§ manometer.
§ | Procedure: Operation described in ref. 3. The equilibri d with of £0.01 K with a digital thermometer, Comark,
3 Model 6900, calibrated aginst ITS -90. Composi d by densimetric analysis, using an Anton Paar, Model DMA-55
- vibrating-tube digital densimeter having a precision of +0.02 kg:m3. Pressure was maintained constant to within 0.02 kPa, indicated by an
8 electronic pressure gauge (MKS Baratron).
% | Materials: 1. Fluka AG (Buchs, St Gallen, Switzerland), "puriss p.a"grade material, purity > 99.8 mole %, degassed ulmmmny be[on use and stored in
5 the dark for several days over molecular sieves type 3A (Fluka AG); n(D, 298.15 K) = 13833, p(298.15 K)kgm™
2 2 Fluka AG (Buchs, St. Gallen, Switzerland), "puriss p.a." grade material, purity > 99 mole %, degassed ulmmmny be[m: use and stored in
? the dark for several days over molecular sicves type 3A (Fluka AG); #(D, 298.15 K) = 13918, p(298.15 K)kg:m™ = 875.65.
% [Erors  18T(estd) /K = 005; 6Pestd) /P2 = 70; |3xy] = 0.002; gy, | = 0008,
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SELECTED DATA ON MIXTURES
International DATA Series*

3m. LIQUID-VAPOR EQUILIBRIUM

Published by Thermodynamics Research Center The Texas A&M University System, College Staion, TX 77843-311
Components: 1. 1-Propanol, C3HgO [71-23-8] Author(s)  Ortega, J. (Laboratorio de: y imica, 35071 - University of Las Palmas de G. C.,
2. Propyl propanoate, CgH;,0, [106-36-5] of table 3k Canary Islands, Spain)
State: Binary system, single-phase liquid in equilibrium with vapor; pure components, both liquid in
equilibrium with vapor Compiled by: Oracz, P. (Wydziat Chemii, Uniwersytet Warszawski, ul. Pasteura 1, 02-093 Warszawa, Poland)
Variables: T, temperature
;> mole fraction of component i in vapor phase
;, mole fraction of component i liquid phase
Parameters: P, pressure SOURCE OF DATA
Method:  Calculation from dlreci experimental liquid-vapor equilibrium temperature, 7., data atvariable; | Orteg, ; Galvan, S. (Laboratorio de Termodinamica y Fisicoquimica, 35071 -University of Las Palmas de G. C,,
and constant P’; ref. Canary Islands, Spain); FIRST PUBLISHED RESULTS
T EQUATIONS
Notes: The table reports smoothed values of T'and calcd. values of y; GEIRT = =xJn(x, + ¢35) - xin(eshe,r)
400 |- 4
= a a
PKPa=101.32 P=10132kPa o= "‘P['(“n *?ZVT] 4 e"1’['(“! *?‘)/T]
x| TR
d = o8 2 - B, = V)P~ PY) = 278 ()
000 | 39565 P=PsPy= 25 Poexp [ ]
005 | 39157 | 01530 3% o i=1 RT
010 | 38828 | 02698 = G~ x,(9G/ =GB - x,(3G®/ ox,
o1s | 38555 | 03621 et ¢ e
020 | 38326 | 04372 5
025 | 38131 | 04997 =B, +B)I2; v, =Pi/P; PPKPa=exp 4, + B,/ (C; + TIK)]
030 | 379.63 | 05528 w30 | COEFFICIENTS IN THE EQUATIONS
040 | 37692 | 06388 7 7 g
050 | 37484 | 07070 ’kPa a/K /K’ aK a /K
060 | 371323 | 07648 10132 (34143 |0 6266 |0
070 | 371.98 | 08162 @as1) © © ©
075 | 37145 | 08415
080 | 37099 | 0.8673 S5
085 | 37059 | 08945
090 | 37025 | 09243
0.95 369.99 | 0.9586 “The std. deviations (a;) of the coetfs. a; are given in parantheses.
36983 | 1
sm dev. o(TY/K, rel. std. dev. 1000(3P/P), and abs. max. dev. 3_(T)K 360 L i 4 L G 4 % G
at PIPa = 10132 are resp.: 0.12, 0.394, 0.36. 05 B 10132 1613504 [-3483.67 [-6734 [14.84882 |-3558.18 [-47.85
Points, direct experimental Tvalues, curves, T(x;)
and T(y,), calculated from the equations.
AUXILIARY INFORMATION ERENCES
Measurements: The T, data at 101.32 kPa are reported in ref. 2. L. Int. DATA Ser, Ser. A, Guideline 3m, 1995, 23(2).
2. Ortega, J. Int. DATA Ser, Sel. Data Mixtures, Ser. A 1995, 23, 119.
Computations: The 26 T, data at 101.32 kPa were reduced using the modified Wilson eq, ref. 3, for the partial molar excess Gibbs energies & 3. Wikon, G. M. J.Arm. Chem. So. 1964, 86, 121.
4. TRC ic Tables - 1976,
Correcti Vapor p quation p: tken from ref. 4 and ters A, according to the VLE data. k-5000, 1969, k-5580, Themodyn:mlcs stearch Center, The Texas A&M
Vapor-phase i i iation of the Gibbs of the pure liquid ted for in terms of ity System,
the 2nd molar virial coeffs. By (ref. 5) and the molar volumes under saturation pressure V°(m 6). 5. Tsonopoulos, C. AICKE J. 1974, 20, 253, ms, 21,827
6. Yen, L. C; Woods, S. S. AICKE J. 1966. 12, 95.
Errors: Std. dev. o(T) = [(T-T, o YI(N-n-2)|'2,
Rel. std. dev. 100o(3P/P) = 100[Z((P-P, exp) Fep Vi(N-n-2)]2,
N, no. of exp. points, ref. 2,
7, n0. of coefficients in the smoothing equation.
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ublished by Th ics Research Center

SELECTED DATA ON MIXTURES
International DATA Series*
3k LIQUID-VAPOR EQUILIBRIUM

‘The Texas A&M University System, College Station, TX 778433111

State:

Method:

Parameters: P, pressur

Components: 1. 1-Propanol, C3HgO [71-23-8] Author(s)  Ortega, J. (Laboratorio de

35071 -University of Las Palmas de G. C.,

2. Propyl butanoate, C;Hy 4O, [105-66-8] oftable:  Canary Islands, Spain)
Binary system, single-phase liquid in equilibrium with vapor; pure components, both liquid

Yy

in equilibrium with vapor Editedby: Maczyfski, A. (Instytut Chemii Fizyczaej, Polska Akademia Nauk, ul. Kasprzaka 44/52,

Variables: T, temperature 01-224 Warszawa, Poland)

x;, mole fraction of component  in liquid phase
7, mole (ncliun of component  in vapor phase

Dl tamrenetof T,%;, and y; at constant P; ref. 1 Ortega, J; Galvan, S. (L

SOURCE OF DATA

Canary Islands, Spain); ref. 2

y

35071-University of Las Palmas de G. C,,

DIRECT EXPERIMENTAL VALUES

PkPa = 101.32

!

w |y [x [ [ n

0.0000
0.0048
00119
00253
0.0384
00420
00713
00889
01038
0.1264
01558
01754
02054
02521
0.3004
03167
03448
03790
04121

416.65 | 0.0000 | 0.4452 | 380.75 | 0.7912
41505 [ 00324 | 04834 |379.70 | 0.8097
41407 [ 00720 | 05133 | 37870 | 0.8230
41215 | 01374 [ 0.5534 | 377.65 | 0.8404
41045 [ 01925 | 05960 | 37655 | 0.8556
40835 | 02486 | 0.6359 | 37585 | 0.8690
40565 | 03239 | 0.6741 | 37497 |0.8824
40355 | 03803 | 07076 | 37433 | 0.8937
40213 | 04123 | 07427 | 37373 | 0.9056
399.50 | 0.4732 | 0.7809 | 37310 [ 09179
396.85 | 05333 | 08126 | 37253 |0.9285
394.99 | 0.5675 | 0.8385 | 37215 |0.9372
39242 | 0.6065 | 0.8645 |371.74 | 0.9463
38931 | 0.6625 | 0.8748 |371.63 | 0.9502
386.69 | 0.7044 | 0.8965 | 37129 | 0.9579
385.72 | 0.7179 | 09163 | 37099 | 0.9659
384.55 | 0.7367 | 0.9406 | 37065 |0.9755
383.15 | 0.7576 | 09593 | 37040 | 0.9833
381.85 | 0.7745 | 1.0000 | 369.83 | 1.0000

360

P=101.32kPa |
ox

oy

0,
fo}
OOOO

L
05 X

Points, direct experimental T values.

Materials:

Exrors:

Apparatus:

Procedure:

AUXILIARY INFORMATION

was a gl lation of the liquid and vapor phases with a charge capacily of approx. 50 cm?,
ref. 3. ixing of the ph: bled equilibrium to be reached in a relatively short time. The ebulliometer was connected to vacuum
pump and the bya Vakuumat ici Gerateban Wertheim) and measured with a mercury
‘manometer.

Operation described in ref. 3. The equilibri measured with an accuracy of 001 K with a digital thermometer, Comark,
Model 6900, calibrated against ITS-90. Compositi ined by d lysis, using an Anton Paar, Model DMA-55
vibrating-tube digital densimeter. Pressure was maintained constant to within 0.02 kPa, indicated by an electronic pressure gauge (MKS Baratron),
1. Fluka AG (Buchs, St. Gallen, Switzerland), "puriss p.a." grade material, purity > 99.8 mole %, degassed ultrasonically befom use and stored in
the dark for several days over molecular sieves type 3A (Fluka AG); n(D, 298.15 K) = 1.3833, p(298.15 K)/kgm™ = 799.5:

2 Fluka AG (Buchs, St Gallen, Switzerland), "purum" grade material, purity > 99 mole %, degassed ultrasonically be(oye use and stored in

the dark for several days over molecular sieves type 3A (Fluka AG); n(D, 298.15 K) = 1.3976, (298.15 Kykg'm3 = 868.07.

|5T(estd)|/K = 0.05; [sP(estd)|/Pa = 70; [8z,| = 0.002; |8y, | = 0.03.

REFERENCES

L. Int. DATA Ser, Ser. A, Guideline 3% 1994, 22(4).
2. Ortega, I; Galvan, S. J. Chem. Eng. Datain press.

3. Ortega, I; Pena, J.

de Alfonso, C. J. Chem. Eng. Data 1986, 31, 339.
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SELECTED DATA ON MIXTURES
International DATA Series*

Researc Geniie 3m. LIQUID-VAPOR EQUILIBRIUM

Published by

The Te'xzs A&M University System, College Station, TX 77843-311

Components: 1. 1-Propanol, C4HgO [71-23-8] Author(s)

2. Propyl butanoate, C;H, 40, [105-66-8]

State: Binary system, single-phase liquid in equilibrium with vapor; pure components, both liquid in
equilibrium with vapor
Variables: T, temperature

¥;» mole fraction of component i in vapor phase

Ortega, J. (Lab

35071-University of Las Palmas de G. C.,

of table 3k: ~ Canary Islands, Spain)

Compiled by: Oracz, P. (Wydziat Chemii, Uniwersytet Warszawski, ul. Pasteura 1, 02-093 Warszawa, Poland)

*;, mole fraction of component /in liquid phase
Parameters: P, pressure
Method:  Calculation from direct experi liq

Ortega, 1; Galvan, . (Lab

SOURCE OF DATA
inamica y Fisicoquimica, 35071 -University of Las Palmas de G. C.,

por equilibrium T, data atvariable x;

and constant P; ref. 1

y
Canary Islands, Spain); FIRST PUBLISHED RESULTS

EQUATIONS

19190 Qa1easaY soMIPUAPOWIIL, S6610

Notes: The table reports smoothed values of T'and calcd. values of y; i GERT = —xn(x, + %) - xin(aybe )
= L 2 a a
PikPa=101.32 420 P=10132KPa exl’[‘("- *Tz)/T] G "‘P[““i +T')/T]
xy— |-
cin - 94 z wE= (B = VEXP = P) = 2B, (1 - 5)?

000 | 41665 | 0 410 1 P=PuPy= 2 xPoexp [‘1]

005 | 40863 | 02252 L7 R

010 | 40227 | 03811 = GE - x,(3GE/ 2 £ = GE - x (3GE/ %

015 | 39716 | 04026 0 X x)Tp “ x(¢ TP

020 | 39300 | 05751

025 | 38958 | 06319 BE=B,,~(B,+B,)I2; y;=P/P; P{/kPa=exp[4;+ B,/ (C;+ TK))

030 | 38673 | 0.6871 R COEFFICIENTS IN THE EQUATIONS

040 | 38231 | 07594 & TPa K K aK K

X 379.04 | 08110 L 2 2 -

3_23 37653 | 08515 0132|2832 |0 95256 | 355700

070 | 37450 | 08865 380 a7 |© ©33) | (3990)

075 | 37361 | 09033

080 | 37277 | 09201

085 | 37199 | 09376 .

090 | 37124 | 0.9562 r

0.95 37052 | 09767 ‘The std. deviations o(a;) of the coefs. a; are given in parantheses.

369.83 | 1
4 B & 4 B [
Std. de’v o(T)/K, rel.std. dev. 100o(3P/P), and abs. max. dev. 3 (T)/K 360 L i . . D 2 2 2
at PIkPa = 101.32are resp.: 0.174, 0.483, 1.307. 05 BT 10132 (1613504 |-348367 [-67.34  [1244054 [-2347.46 [-116.55
Points, direct experimental T values, curves, T(x;)
and T(y,), caleulated from the equations.
AUXILIARY INFORMATION REFERENCES

Measurements: The T,,;,data at 101.32 kPa are reported in ref. 2.

Computations: 'The 38 7, data at 101.32 kPa were reduced using the modified Wilson eq., ref. 3, for the partial molar excess Gibbs energies uf

Corrections: Vapor

the pure liquid
the 20d molar virial coeffs. By; (rei 5)and the molar volumes under saturation pressure V? (ref. ).

Std. dev. o(T) = [(T-To )H(N-n-2)] 2,

Rel. std. dev. 1000(8P/P) = 100[Z((P-Pegy)/Pegy)(N-n-2) 12,
N, n0. of exp. points, ref. 2,

7,10, of coefficients in the smoothing equation.

¢ taken from ref 4 and parameters.A; were modified lmon‘lmg to the experimental VLE data.
d for in terms of

L. Int. DATA Ser, Ser. A, Guideline 3m, 1995, 23(2).

2. Ortega, J. Int. DATA Ser, Sel. Data Mistures, Ser. A 1995, 23, 121.

3. W:lson,G M. J. Am. Chem. So. 1964,86, 121.

4. TR Tables - 976,
k- sooo 1978, k-5620, Thermodynamics Research Center, The Tesux A&M
University System, College Station, TX, USA.

5. Tsonopoulos, C. AICKE J. 1974, 20, 263; 1975, 21, 827.

6. Yen, L. C; Woods, S. S. AICKE J. 1966. 12,95.
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