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Abstract — For the binary system of 1-propanol-propylacetate mixture vapor- liquid equilibrium data, which are the neces-
sary ones for the design of the distillation columns in separation process, are measured at subatmosphericii@s20eg of
300, 400, 500, 600, 700 and 760 Torr. An empirical relation to predict vapor-ligulibiem data is obtained from above
measured data. The predicted values are compared with the measured ones to be in a good agreement within accuracy of
+0.0019.
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Fig. 1. Schematic diagram of the experimental apparatus. 0.8200
1. Cock: Raw material inlet 9. Digital manometer 0.8100 ]
2. Cock: liquid phase outlet 10. Cock : I
3. Cock: vapor phase outlet 11. Manostat 0.8000 . i < i . L . 1 s
4. Magnetic stirrer 12. Trap o0 0.2 0.4 08 0.8 10
5. Thermometer in liquid phase  13. Cock(capillary) X
6. Thermometer in vapor phase 14. VVacuum pump Flg 2. Relation between density and Composition{)(at 20°C.
7. Ni-Cr wire 15. Transformer (x4: mole fraction of 1-propanal)
8. Condenser 16. Transformer
7)) HPAPNA ot Ame] WES e Fig. 2 HYF
AR Wy ZAg 1-propanol-propylaceta&3HE-4S °F 300 ml Mg olgste] 238 EXsR
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Table 1. Density and composition(y) for 1-propanol-propylacetate at 20°C B 704 1-propanok-propylacetate’ Ao skl Qe =
Mole fraction DenSItypfO Mole fraction DenSItypfO 100, 200, 300, 400, 500, 600, 7@ 760 TOI‘Pﬂ/ﬂ-‘ﬂ 7]_@1]}1‘%}33 ‘]
(propand) _ (gem) | (@propand)  (glem) & 2ok 1 2RARNE thee) A (WP AL weEEst o

0.00 0.8877 0.55 0.8402 7 9) BARNE 7)- NG BAF A A FER 0] AonHY
0.05 0.8830 0.60 0.8362 o el el S y

e AR 9 g A S v AES A
0.10 0.8789 0.65 0.8319 FAAS SR vl2 A=
0.15 0.8743 0.70 0.8280 VYo
0.20 0.8698 0.75 0.8240 %= @
0.25 0.8656 0.80 0.8198
0.30 0.8611 0.85 0.8159 1-propanol-propylacetate’ -4 2] th71gF olste] e wstel] gk
0.35 0.8570 0.90 0.8120 7]-BYFAZHE 5k v 3R] geA] (loga)e) A (xS 47
0.40 0.8524 0.95 0.8078 =23} 32023 AwAR plotlH Fig. 115 7Ho] Hale] o]Fo]
0.45 0.8485 1.00 0.8038 Al o] E-g FHaAgH oJete] e gl AMe] b7k 1 7187
0.50 0.8445 o 247} £0.0013] WA HE P(-0.700, 0.71004 & Aol
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Table 2. Vapor-liquid equilibrium data for 1-propanol(1)-propylacetate(2) systemat subatmospheric pressure(x: 1-propanol)

P=100 Torr P=200 Torr
t°C X Yexn Yeale Yai, logar,, t°c X Yexn Yeale Yait, loga;,
46.8 0.065 0.096 0.098  -0.002 0.1840 62.6 0.056 0.095 0.093 0.002 0.2479
46.2 0.132 0.179 0.177 0.002 0.156% 61.8 0.112 0.165 0.167 —0.002 0.1950
45.7 0.183 0.227 0.226 0.001 0.1176 61.2 0.169 0.226 0.229 -0.003 0.1571
45.0 0.273 0.296 0.298  -0.002 0.0491 60.3 0.250 0.305 0.302 0.003 0.1194
449 0.337 0.345 0.343 0.002 0.015% 60.1 0.323 0.357 0.358 -0.001 0.0658
449 0.375 0.369 0.367 0.002 -0.0112 60.0 0.364 0.385 0.387 -0.002 0.0389
45.0 0.411 0.391 0.390 0.001 -0.0362 59.9 0.428 0.431 0.429 0.002 0.0053
45.1 0.472 0.429 0.426 0.003 -0.0755 60.0 0.494 0.474 0.471 0.003 -0.0348
45.1 0.530 0.460 0.462  -0.002 -0.1218 60.2 0.575 0.524 0.523 0.001 -0.0896
45.6 0.621 0.521 0.520 0.001 -0.1780 60.4 0.627 0.556 0.559 -0.003 -0.1279
46.0 0.670 0.551 0.554  -0.003 -0.2187 60.7 0.685 0.603 0.601 0.002 -0.1559
46.7 0.755 0.625 0.623 0.002 -0.2669 61.2 0.756 0.658 0.659 -0.001 —-0.2069
47.9 0.826 0.694 0.695 -0.001 —-0.3208 61.9 0.818 0.722 0.720 0.002 -0.2382
48.8 0.884 0.772 0.770 0.002 -0.3523 62.4 0.850 0.754 0.755 -0.001 —0.2669
50.1 0.937 0.855 0.857  -0.002 —-0.4018 64.2 0.933 0.873 0.871 0.002 -0.3066
Mean deviation +0.0019 Mean deviation +0.0020
P =300 Torr P =400 Torr
72.9 0.042 0.073 0.075 -0.002 0.2544 81.0 0.052 0.095 0.093 0.002 0.2819
719 0.104 0.167 0.164 0.003 0.23738 79.8 0.107 0.169 0.172 -0.003 0.2298
71.2 0.160 0.227 0.229  -0.002 0.1880 78.7 0.186 0.261 0.263 -0.002 0.1891
70.2 0.245 0.312 0.310 0.002 0.1453 78.2 0.261 0.335 0.333 0.002 0.1542
69.8 0.308 0.360 0.361 -0.001 0.1017 77.7 0.342 0.399 0.397 0.002 0.1063
69.5 0.391 0.424 0.421 0.003 0.0594 77.1 0.394 0.433 0.435 -0.002 0.0699
69.4 0.452 0.463 0.462 0.001 0.0193 77.3 0.450 0.471 0.473 -0.002 0.0367
69.4 0.508 0.503 0.499 0.004 -0.0087 77.0 0.513 0.517 0.515 0.002 0.0070
69.7 0.581 0.545 0.547  -0.002 —0.0636 77.1 0.586 0.562 0.564 -0.002 —0.0426
69.8 0.649 0.596 0.595 0.001 -0.0981 77.3 0.631 0.598 0.596 0.002 -0.0605
70.2 0.732 0.657 0.659  -0.002 -0.1541 77.6 0.691 0.637 0.640 -0.003 —0.1053
70.7 0.775 0.699 0.696 0.003 -0.1712 779 0.753 0.688 0.691 -0.003 —-0.1407
717 0.840 0.763 0.762 0.001 -0.2124 78.4 0.830 0.765 0.763 0.002 -0.1760
72.4 0.892 0.822 0.824  -0.002 -0.2525 79.2 0.877 0.817 0.815 0.002 -0.2033
73.3 0.941 0.895 0.894 0.001 -0.2721 80.1 0.948 0.910 0.911 -0.001 -0.2560
Mean deviation +0.0020 Mean deviation +0.0021
P =500 Torr P =600 Torr
86.9 0.059 0.105 0.107  -0.002 0.2721 92.6 0.063 0.113 0.115 -0.002 0.2776
85.9 0.113 0.186 0.184 0.002 0.2537 91.2 0.132 0.216 0.213 0.003 0.2581
85.1 0.182 0.267 0.265 0.002 0.2141 90.4 0.197 0.289 0.286 0.003 0.2193
84.2 0.243 0.322 0.325 -0.003 0.1701 89.8 0.238 0.323 0.326 -0.003 0.1840
83.4 0.332 0.398 0.399 -0.001 0.1239 89.3 0.277 0.360 0.361 -0.001 0.1668
82.9 0.397 0.449 0.446 0.003 0.0926 88.8 0.355 0.426 0.424 0.002 0.1298
82.8 0.463 0.490 0.492  -0.002 0.0470 88.3 0.420 0.470 0.471 -0.001 0.0880
82.8 0.520 0.532 0.530 0.002 0.0209 88.2 0.464 0.503 0.501 0.002 0.0679
82.9 0.591 0.577 0.579  -0.002 —-0.0250 88.0 0.554 0.562 0.563 -0.001 0.0141
83.0 0.641 0.614 0.614 0.000 -0.0502 88.0 0.622 0.612 0.610 0.002 -0.0184
83.2 0.695 0.655 0.654 0.001 -0.0793 88.2 0.680 0.652 0.652 0.000 -0.0547
83.7 0.760 0.704 0.707  -0.003 -0.1243 88.5 0.752 0.706 0.709 -0.003 -0.1013
84.2 0.833 0.777 0.776 0.001 -0.1558 89.0 0.830 0.782 0.781 0.001 -0.1339
84.8 0.885 0.834 0.833 0.001 -0.1852 89.6 0.884 0.835 0.838 -0.003 -0.1778
85.6 0.940 0.902 0.904 -0.002 —-0.2310 90.3 0.948 0.921 0.920 0.001 -0.1942
Mean deviation +0.0018 Mean deviation +0.0019
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Table 2. (continued)

P =700 Torr P =760 Torr
t°c X yexp Yeale Vi, IOga 12 t°C X yexp Yealc Vi, IOga 12
97.6 0.053 0.102 0.100 0.002 0.3074 99.7 0.074 0.134 0.136 -0.002 0.2870
96.4 0.108 0.180 0.183  -0.003 0.2584 98.5 0.137 0.221 0.224 -0.003 0.2521
95.3 0.160 0.250 0.249 0.001 0.243 97.3 0.209 0.307 0.305 0.002 0.2244
94.2 0.248 0.342 0.339 0.003 0.1976 96.8 0.257 0.350 0.351 -0.001 0.1922
93.6 0.316 0.397 0.397 0.000 0.1538 96.1 0.318 0.401 0.403 -0.002 0.1571
92.8 0.388 0.450 0.452  -0.002 0.1108 95.8 0.369 0.447 0.443 0.004 0.1406
92.6 0.443 0.489 0.492 -0.003 0.0803 95.2 0.448 0.503 0.500 0.003 0.0959
924 0.515 0.544 0.541 0.003 0.0506 94.8 0.526 0.552 0.554 —-0.002 0.0455
92.1 0.564 0.573 0.574  -0.001 0.0159 94.7 0.572 0.583 0.586 -0.003 0.0196
92.1 0.640 0.626 0.628  -0.002 -0.0262 94.8 0.646 0.639 0.638 0.001 -0.0132
92.2 0.685 0.664 0.661 0.003 -0.0416 94.9 0.720 0.696 0.694 0.002 -0.0504
92.5 0.753 0.717 0.715 0.002 -0.0804 95.2 0.781 0.744 0.744 0.000 -0.0889
92.9 0.817 0.770 0.772  -0.002 -0.1250 95.5 0.833 0.789 0.792 -0.003 -0.1251
93.2 0.865 0.819 0.821  -0.002 -0.1511 95.8 0.891 0.855 0.853 0.002 -0.1419
94.1 0.941 0.914 0.912 0.002 -0.1763 96.6 0.952 0.927 0.929 -0.002 -0.1936
Mean deviation +0.0021 Mean deviation +0.0021
1.0 1.0
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Fig. 3. x-y diagram for 1-propanol(1)-propylacetate(2) system at 100 Torr. Fig. 5. x-y diagram for 1-propanol(1)-propylacetate(2) system at 300 Torr.
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Fig. 4. x-y diagram for 1-propanol(1)-propylacetate(2) system at 200 Torr. loga =0.710 + m(x + 0.700) 4)
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Fig. 6. x-y diagram for 1-propanol(1)-propylacetate(2) system at 400 Torr.
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Fig. 7. x-y diagram for 1-propanol(1)-propylacetate(2) system at 500 Torr.
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Fig. 8. x-y diagram for 1-propanol(1)-propylacetate(2) system at 600 Torr.
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Fig. 9. x-y diagram for 1-propanol(1)-propylacetate(2) system at 700 Torr.
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Fig. 10. x-y diagram for 1-propanol(1)-propylacetate(2) system at 760 Torr.
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Fig. 11. Relation between log and x for 1-propanol(1)-propylacetate(2)
system at subatmospheric pressure.
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Fig. 12. logx vs. x.

Table 3. Slope(m) and intercept(b)

Pressure(Torr) Slope(m) Intercept(b)
100 -0.674 0.238
200 -0.628(0.620) 0.270(0.263)
300 -0.601 0.289
400 -0.582(0.579) 0.303(0.296)
500 -0.567 0.313
600 -0.554(0.544) 0.322(0.314)
700 -0.547 0.327
760 -0.539(0.518) 0.333(0.323)

() from Ref.[16]

Albe 4
AL,
HE ke
719} A Table 31
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2
¥
o

|

(4
T
ol
o

4.4 £
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Table 4. Azeotropic point of 1-propanol(1)-propylacetate(2) system

Pressure Azeotropic Azeotropic composition

(Torr) temp. £C) (mole fraction of 1-propanol)
100 44.9 0.353

200 59.9 0.431

300 69.4 0.481

400 76.9 0.520

500 82.8 0.552

600 88.0 0.582

700 92.1 0.598

760 94.7 0.617

Table 5. Comparison of literature data with calculated data of 1-pro-
panol(1)-propylacetate(2) system

P=200 Torr P=400 Torr
X Yit. Yeale Yait. X Yiit. Yeale Vi,
0.162 0.215 0.225 -0.010| 0.162 0.232 0.239-0.007
0.316 0.358 0.357 0.001| 0.316 0.381 0.379 0.002
0.407 0416 0.420 -0.004| 0.407 0.443 0.446-0.003
0.526 0.489 0.497 -0.008| 0.526 0.526 0.526 0.000
0.609 0545 0.552 -0.007| 0.609 0.562 0.582-0.020
0.707 0615 0.624 -0.009| 0.707 0.650 0.655-0.005
0.792 0689 0.699 -0.010| 0.792 0.726 0.728-0.002
0.871 0.784 0.786 -0.002| 0.871 0.811 0.748 0.063
0.935 0.874 0.877 -0.003| 0.935 0.889 0.893-0.004
Mean deviation +0.006 Mean deviation +0.012
P=600 Torr P=760 Torr
0.162 0.239 0.252 -0.013| 0.162 0.249 0.262-0.013
0.316 0.393 0.399 -0.006| 0.316 0.399 0.414-0.015
0.409 0467 0.468 -0.001| 0.407 0.477 0.485-0.008
0.526 0543 0.551 -0.008| 0.526 0.554 0.569-0.015
0.609 0600 0.608 -0.008| 0.609 0.612 0.626-0.014
0.707 0670 0.680 -0.010| 0.707 0.685 0.698-0.013
0.792 0.746 0.751 -0.005| 0.792 0.756 0.767-0.011
0.871 0826 0.829 -0.003| 0.871 0.837 0.842-0.005
0.935 0.899 0.905 -0.006| 0.935 0.907 0.913 -0.006
Mean deviation +0.007 Mean deviation +0.011

S27F £0.0013] WA ¢ H P(-0.700, 0.716)A w8 4l1e
g 4 I

olEiT 23S olgste] 4 (WE FESL, 4 @RFE 479 ¢
o m& 24 FaRl A (5 Atk 4 (5)9 71&7] mgkst dH
bete 3 Table 3 Folfirh. ASA9 44 0 mRY TE 4
AE H|2 ZAES A3 2 23 99)7F £0.001%A 2 IRFe &
Skaz, EHA[16]] H83-2 W= Table 32} Ze] £0.008] 2
ZpH S ellA 2 ARt S5 FAEATt

b B =EoA] AgksE F4k4-8 1-propanol(1)-propylacetate(2)
A9 719 ol5te] sl mhe 7o) BRAE Sk &
Apx o o] &8 ¢ S-S FABATH

(o3

==
X :mole fraction in liquid phase
y :mole fraction in vapor phase
a : relative volatility
P, : point

HWAHAK KONGHAK Vol. 38, No. 6, December, 2000



838 A -

: height

: slope

:intercept

: represents 1-propanol

: represents propylacetate
calc. :calculation

diff.  :difference
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