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Abstract

In order to distill the Methylacetate-Methanol system which has an azeotropic point at 53.8°C., several
extractive solvents such as ethanol, propanol, buthanol and buthylacetate were used, These ternary systems,
MeAc-MeOH-Solvents, were distilled and recycled in a Smith-Bonner type apparatus for 30-~50 min. and then,
samples of each outlet were analyzed by gas chromatography. Liquid-vapor equilibrium data for each solvent
were measured according to the various concentrations. Propanol as extraction solvent is the best one in a
series of these systems, referring to the equilibrium curves, and also to the relationship of relative volatilty
and solvent concentration. As the latter relationship shows a nearly straight line, it may be concluded that
this fact is in a good accordance with Johnson’s study for inorganic salt-effect onto an azeotropic binary
system shown in Fig.7.
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A : Thermometer B : Nichrome wire C : Heating plate
D : Liquid phase outlet E : Vapor phase outlet

Fig.1. Apparatus for Measuring Liquid-Vapor

Equlibriom

Table 1. Liguid-Vapor Equilibrium Data for
MeAc(1)—MeOH(2)System(1l atm)

No. Temp[°C] kN M
1 57.95 0. 964 0. 881
2 57.05 0. 899 0. 798
3 F6. 30 (. 819 0. 738
4 53. 80 Q. 696 0. 676
5 53. 95 0. 583 0. 614
3 54. 00 (. 570 0. 607
7 54. 90 0. 516 0. 571
8] 54. 90 0. 418 0. 550
9 57. 60 0. 386 (). 499

10 59, 00 0. 258 0. 404

11 61. 00 0. 128 0. 283

12 61. 20 0. 0492 0.172

13 63. 60 0. 0234 0. 105
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Table 2. Equilibrium Data for MeAc(1)—MeOH(2)--EtOH(3) System (1 atm)

Run
No.
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46
47
ax

50

Temp.
ecy

63. 50
63. 30
62. 90
63. 50
63. 55
63. 75
63. 25
61. 45
58. 50
64. 80

60. 00

61.25

60. 35
59. 90
58. 85
3830

38. 00

Ly
0.029
0. 084
0. 122
0.175
0.232
0. 296
0. 364
0. 421
0. 493
0. 613
0. 644
0. 031
0. 050
0. 153
0. 232
0. 289
0. 378
0. 387
0. 414
0.423
0. 420
0. 430
0. 458
0. 488
0. 509
. 027
0. 031
0.072
0. 091
0. 152
0.172
0. 236
0. 222
0. 290
0. 259
0. 002
0. 020
0. 051
0. 078
0. 094
0. 104
0.128
0. 156
0. 195
0. 200
0. 001
0. 004
0. 008
0. 026
0. 011

006

EA 3 M V2 V3 X
0. 652 0.319 0.129 0. 651 0.220 0.042
0.581 0.335 0. 266 0.515 0.219 0.127
0. 554 0.324 0. 267 0. 490 0. 213 0. 180
0. 505 0. 320 0.305 0. 428 0. 267 0.257
0.438 0.330 0. 362 0.376 0. 262 0.346
0. 361 0. 343 0. 414 0. 303 0.283 0. 451
0. 292 0. 344 0. 466 0.273 0. 261 0. 555
0. 239 0. 340 0. 492 0. 227 0. 281 0. 638
0. 204 0. 303 0. 548 0. 200 0.235 0. 707
0.093 0. 294 0.644 0.121 0.235 0. 868
0.069  0.287 0. 676 0. 083 0. 241 0. 903
0.511 0. 458 0. 161 0. 543 0. 296 0.057
0. 487 0. 463 0. 270 0. 452 0.278 0. 149
0. 366 0. 481 0. 345 0. 354 0. 301 0. 294
0.291 0. 469 0.438 0.277 0. 285 0. 437
0.118 0. 493 0. 520 0.212 0. 268 0. 570
0.155 0. 467 0.523 0. 179 0. 298 0. 709
0.157 0. 456 0. 553 0. 150 0. 297 0.711
0.127 0. 459 0. 586 0. 139 0.275 0.765
0.115 0. 462 0. 603 0.105 0. 202 0.786
0. 097 0. 483 0.577 0. 099 0.324 0.812
0.098 0472 0. 587 0111 0. 302 0. 814
G. 105 0. 437 0. 616 0. 103 0. 281 0. 814
0. 065 0. 447 0. 642 0. 076 0.282 0. 882
0. 052 0. 439 0. 653 0. 053 0,204 0. 907
0. 346 0. 627 0. 162 0. 404 0. 434 0. 0724
0. 349 0. 620 0.916 0. 394 0. 390 0. 082
0.317 0.611 0. 251 0. 347 0. 402 0. 185
0. 290 0.619 0.3 0. 276 0. 383 0. 239
0.194 0. 654 0. 287 0. 225 0. 390 0. 439
0. 160 0. 668 0.439 0. 154 0. 407 0. 527
0. 147 0.617 0. 459 0. 100 0. 441 0.616
0. 037 0.681 0. 477 0.112 0.411 0. 696
0. 042 0. 638 0.505 . 0.072 0. 423 0. 801
0. 065 0. 676 0. 495 0. 064 0. 441 0. 801
0. 236 0. 762 0. 022 0. 308 0. 670 0. 008
0. 219 0. 761 0. 114 0. 252 0. 634 0. 083
(. 184 0. 765 0. 213 Q 194 (). HR8 0. 217
0. 145 0.777 0. 196 0. 174 0. 630 0. 351
0.118 0. 788 0. 232 0.127 0. 641 0. 442
0. 099 0.798 0. 217 0. 104 0. 679 0.515
0. 087 0.785 0. 269 0. 089 0. 642 0. 595
0. 065 0.779 0. 300 0. 065 0. 635 0.705
0.034. 0.771 0. 376 0. 044 0. 580 0. 852
0. 023 0. 777 0. 391 0. 020 0. 580 0. 897
0.088 0. 911 0. 009 0. 096 0. 895 0. 004
0.035 0. 961 0.0313  0.102 0. 866 0. 089
0. 053 0. 939 0.072 0. 086 0. 842 0. 138
0. 015 0. 959 0. 135 0.035 0. 828 0. 632
0. 0.953 0. 167 0. 824 0.
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Fig. 3. X,—Y, Diagram for
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2+ : Mole fraetion in liquid phase
v ; Mole fraction in vapor phase

X, m/r+a,

Yy /vty

@y,  + Relative volatility of McAc to MeOH in the
MeAc—MeOH system.

12y 5 3 Relative volatility of MeAc to MeOH in the
MeAc—MeOFH—Solvent ternary system.

MeOH ; Methanol, MeAc : Methylacetate, PrOH:
Propanol, EtOH ; Ethanol, BxOH : Buthanol,

BuAc : Buthylacetate.
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