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Abstract— Vapor-liquid equilibrium data for two binary systems: 1.3.5 Trimethylbenzene-N. Formylmorpholine,
m. Xylene- N. Formylmorpholine, were determined by dynamic method with recirculating equilibrium still at
150mbar.

These equilibrium data were checked for thermodynamic consistency by using the integral test and the point-to-
point test. Our experimental data were thermodynamically consistent.
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Table 1. Chemicals for the experiment.
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A: Thermostat

B: Equilibrium still

C: Pressure controller
D: Precision manometer

Fig. 1. Schematic diagram of vapor-liquid equilibrium apparatus.

Table 2. Antoine constants of each chemicals

(mbar).
Chemicals A B C
Mesitylene 7.42685 1734.37281 227.24094
m-Xylene 7.09103 1437.15621 212.55186
N. Formylmorpholine 5.99866 1047.63366 104.13788
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Table 3. Experimental data and fitted constant of the system 1.3.5 Trimethylbenzene-N.F.M at system
pressure 150 mbar.

Mean
Constants Arz Az ¢12 Deviationin Y
Margules 1.1703 1.4957 0.0053
Van Laar 1.2029 1.5001 0.0060
Wilson 374.4530 953.7352 0.0058
NRTL 1179.6427 -55.3007 0.0872 0.0043
UNIQUAC 429.0184 -95.5414 0.0048
Experimental Data
X, = 1.3.5 Trimethylbenzene
T(°C) X, Y, T(°C) X, Y, T(°C) X, Y,
169.75 0.0000 0.0000 129.35 0.1218 0.8099 108.10 0.6535 0.9525
168.70 .0035 .0599 122.85 1772 .8636 107.00 .7409 .9620
167.32 .0044 .6906 120.00 .2120 .8850 106.20 .7972 .9677
161.90 .0138 .2518 115.80 .2886 .9092 104.90 .8917 .9798
153.42 .0315 44386 113.83 .3417 .9223 104.40 .9243 .9852
145.50 .0513 .6038 111.75 4269 .9323 103.72 .9650 .9943
140.30 .0720 .6825 109.80 5297 9436 102.85 1.0000 1.0000
132.35 .1059 7793 109.02 .5908 .9469

Table 4. Experimental data and fitted constants of the system m-Xylene-N.F.M at system pressure 150

mbar.
Mean
Constants Arz Azl 12 Deviation in Y
Margules 0.9972 1.4004 0.0053
Van Laar 1.0102 1.4402 0.0053
Wilson 295.6747 835.9675 0.0056
NRTL 854.3008 189.7730 0.2956 0.0058
UNIQUAC 370.9870 -75.7845 0.0058
Experimental Data
X; =m. Xylene

T(°C) X, Y, T(°C) X, Y, T(°C) X, Y,
169.75 0.0000 0.0000 99.75 0.2287 0.9558 83.79 0.7810 0.9878
165.00 .0033 1422 93.85 .3243 .9689 82.93 .8350 .9897
157.80 0112 .3288 91.25 .3940 .9740 82.22 .8809 9913
135.20 .0476 7289 88.23 .5094 9802 81.62 9123 9929
125.83 0711 .8243 86.85 .5803 9817 80.31 9776 9973
119.65 .0920 .8678 85.83 .6399 9834 79.78 1.0000 1.0000
110.12 1412 9140 84.52 7280 9867
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Fig. 2. Y, deviation between experimental data
and calculated data in the system of 1.3.5
Trimethylbenzene-N.Formylmorpholine at
150 mbar.
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Fig. 3. Y, deviation between experimental data
and calculated data in the system of m.
Xylene-N.Formylmorpholine at 150 mbar.

24 m.Xyleneo| N.F.M#e] & v|AH9] a}o]z qla)
27| mole §5olA FA43| Fldksio], M4l m
Xylene2| 20 mole% &% ©|% HE& Ao €A 2
42l m.Xyleneo] 7] Aol Ex3H& o 4 st

Fig. 7& m.Xylene-N.F.MAe] HAalzl 7]ake] w]
A& mXylene?] Aol wal 5A]3 Ao 2H, A4

=
4104

1 T T T T
.84 e
.61 -
>
4 » : Exp. data 7]
—: Calculated by NRTL
24 B
ok
0 2 4 6 8 1
Xy

Fig. 4. X.Y diagram of the system 1.3.5 Trime-
thylbenzene-N.Formylmorpholine at 150
mbar.
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NOMENCLATURE

A : Constant in the antoine vapor pressure equa-
tion

A; : Parameter used in the Margules, Van Laar,
Wilson, NRTL, UNIQUAC equation

B : Constant in antoine vapor pressure equation

C : Constant in antoine vapor pressure equation

8; - Interaction parameter in the NRTL equation

P* : Vapor pressure

Tt : Temperature

u; : Interaction parameter in the UNIQUAC equa-
tion

X, : Mole fraction of component i in the liquid
phase

Y, : Mole fraction of component i in the vapor
phase

Greek Letters

a; .. Nonrandomness parameter in the NRTL equa-

tion

Y. . Activity coefficient of component i in the liquid
phase

A; : Interaction parameter in the Wilson equation

Xylene-N. Formylmorpholine A| 2] 7] —off 333 265
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