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Abstract— For the 6 binary systems of chloroform with acetone, 2-butanone, ethyl formate, methyl acetate,
ethyl acetate, and vinyl acetate, we measured azeotropic temperatures and compositions at low pressure range
(400mmHg-800mmHg). And at each pressures, we calculated the azeotropic points by using UNIFAC equation. The
azeotropic points obtained from experiment and calculation were comparatively identified.

By ploting pressure vs. azeotropic points, we could get an equation, in To, = A+ B In P, and azeotropic composi-
tions changed linearly with pressures.
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Fig. 1. Schematic diagram of experimental ap-
paratus.
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Table. 1. Physical properties of reagents used.

Purity T P, RD DMU

Materials (%) (K) (atm) ¢ (A) (D)

Chloroform 99.9 536.54 54.0 0.294 3.178  1.02
Acetone 99.9 509.1 47.0 0.237 2.740 2.86
2-Butanone 99,9 535.6 41.0 0.249 3.139 2.70

f‘hy' 99.5 508.5 46.8 0.257 2.870 193
ormate

Methl 099 5069 463 0.25¢ 2.862 L72
acetate

Ethyl 99.9 523.3 37.8 0.252 3.348 178
acetate

Vinyl 99.5 525.0 43.0 0.260 3.089 1.70
acetate
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Table 2. Experimental azeotropic data of chlo-

roform solutions.
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Acetone Methyl acetate
P Temp. P Temp.

(mHg) (K) ™ (mHgy (K) ™
800 339.45 0.6550 800 339.85 0.6760
760 337.90 0.6535 760 338.25 0.6760
750 337.90 0.6535 700 335.80 0.6725
732 336.80 0.6535 600 331.20 0.6670
700 335.45 0.6495 500 326.05 0.6615
650 333.30 0.6475 400 319.95 0.6540
600 330.95 0.6450
500 325.90 0.6410
400 319.85 0.6370
Ethyl formate 2-Butanone
800 337.85 0.8080 800 355.25 0.0235
760 336.30 0.8055 760 353.05 0.0250
700 333.80 0.8015 700 351.20 0.0250
600 329.30 0.7940 650 349.00 0.0275
500 324.15 0.7850 600 346.65 0.0300
400 318.10 0.7745 500 341.15 0.0315

400 335.15 0.0380
Ethyl acetate Vinyl acetate
800 353.15 0.1440 800 351.50 0.2450
760 350.95 0.1420 760 350.10 O.2450
700 348.40 0.1375 700 347.55 0.2465
650 346.10 0.1330 650 345.35 0.2465
600 344.05 0.1295 600 342.95 0.2475
500 338.70 0.1175 500 337.40 0.2475
400 332.65 0.1060 400 331.00 0.2500
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Fig. 2. Pressure effect on azeotropic temperature
of chloroform solutions.
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Table 3. UNIFAC group volume and surface area parameters,and group interaction parameters.

Group Sub. group R Q
CH, CH, 0.9011 0.848

CH, 0.6744 0.540
c=C CH,=CH 1. 3454 1. 176
CH,CO CH,CO 1. 6724 1. 488
CCOO CH,COO 1. 9031 1.728
HCOO HCOO 1. 2420 1. 188
CCl, CHCl, 2. 8700 2.410

Interaction parameters

CH, c=C CH,CO CCOO HCOO CCl,
CH. 0 —200.0 476. 40 232.10 741. 40 24. 90
c=C 2520.0 0 524.50 71.23 468. 70 4584. 00
CH,CO 26. 76 - 82.92 0 -213.70 - ~354. 60
CCOO 114.8 269. 30 372.20 0 372.90 =209.70
HCOO 90. 49 91. 65 - -261. 10 0 —287.20
CCl, 36.70 -185. 10 552. 10 176. 50 488. 90 0
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Table 4. Calculated azeotropic data of chloroe-
form solutions.

Acetone Methyl acetate
P Temp. P Temp.

(mmHg) (K) X1 (mmHg) (K) %
800 339.1350 0.6600 800 339.5172 0.6757
760 337.5972 0.6575 760 337.9546 0.6732
750 337.2027 0.6569 700 335.4841 0.6692
732 336.4820 0.6557 600 330.9659 0.6621
700  335.1652 0.6537 500 325.8034 0.6541
650 333.0083 0.6505 400 319.7376 0.6449
600 330.7146 0.6472
500 325.6248 0.6406
400 319.6376 0.6336
Ethyl formate 2~-Butanone
800 337.0122 0.8160 800 354.4331 0.0249
760  335.4462 0.8110 760  352.7981 0.0259
700 332.9724 0.8031 700 350.2115 0.0275
600 328.4523 0.7891 650 347.9169 0.0291
500 323.2940 0.7736 600 345.4760 0.0307
400  317.2415 0.7561 500 340.0570 0.0348

400  333.6794 0.0402

Ethyl acetate Vinyl acetate

800 352.0036 0.1369 800 350.4747 0.2554
760 350.4053 0.1341 760 348.9054 0.2558
700 347.8791 0.1295 700 346.4239 0.2564
650 345.6400 0.1254 650 344.2232 0.2570
600 343.2603 0.1210 600 341.8833 0.2575
500 337.9850 0.1109 500 336.6917 0.2585
400 331.7900 0.0988 400 330.5870 0.2596

Table 5. Constants for chloroform solutions in

Eq.(6).

Components A B

Acetone 5. 25466278 0. 0854895748
2- Butanone 5. 28818078 0. 0870733634
Ethyl formate 5. 23638687 0. 0872824499
Methyl acetate 5. 24799138 0. 0866572335
Ethyl acetate 5. 29283746 0. 0853435136
Vinyl acetate 5. 29546145 0. 0843026210
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NOMENCLATURE

A Constant of eq. (6)

B Constant of eq. (6)

B, Second virial coefficient for i-j interac-
tion (cm? /gmole)

DMU : Dipole moment (Debye)

f? Standard state fugacity of pure compo-
nent i

P Pressure (mmHg)

P, Critical pressure (atm)

by Saturated pressure from Antoine eq.

(mmHg)

Q Group surface area parameter

R Gas constant (cm3atm/g mol.K)

R Group volume parameter in Table 3

RD Mean radius of gyration (A)

T Temperature (X)

T, Critical temperature (X)

T,. Azeotropic temperature (X)

\h Saturated liquid molar volume of com-
ponent i (cm3 /g mol)

X, Liquid phase mole fraction of chloro-
form

X,, Azeotropic mole fraction of chloroform

Y, Vapor phase mole fraction

z, Critical compressibility factor

& Fugacitu coefficient of component i

¢: Saturated fugacity coefficient of com-
ponent i

7, Activity coefficient of component i
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