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Vapor liquid equilibria were measured for the binary systems of ditetrahydrofurfurylpropane (DTHFP) and some solvents such
as cyclohexane, n-heptane, tetrahydrofuran, and water. Binary vapor liquid equilibria were measured for the diluted concen-
tration range of DTHFP. NRTL model was used to analyze the measured data. With the experimental data, binary interaction

parameters of the NRTL model were regressed.
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Figure 1. Diagram of the apparatus for vapor liquid equilibrium
measurement.

Table 1. GC Condition for Concentration Analysis

Condition Value
Injector Temperature (C) 250
Oven Temperature (C) 160
Detector (FID) Temperature (C) 250
Carrier (He) Flow rate (mL/min) 40
Split ratio 10
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Table 2. Model Parameters for the Calculation of Pure Component
Vapor Pressures|4]

Component A B C D

Cyclohexane -9.200978 -6354.898 75.65058  7.374814E-06
n-Heptane -14.12388 -8030.070 108.1461  1.204855E-05
Tetrahydrofuran ~ -9.608804 -6339.983 78.35769  8.183476E-06
Water -7.342973 -7276.391 67.02455 4.161914E-06
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Table 3. Vapor-liquid Equilibrium Data for DTHFP (1) and Cyclohexane
(2) at 100.3 kPa

Table 6. Vapor-liquid Equilibium Data for DTHFP (1) and Water (2)
at 99.6 kPa

No. T (K) X yi No. T (K) X yi
1 357.95 0.101769 0.000243 1 372.54 0.000106 0.003911
2 357.75 0.098931 0.000224 2 372.54 5.8E-05 0.003707
3 357.55 0.096631 0.000166 3 372.58 5.58E-05 0.002106
4 356.85 0.082113 0.000158 4 372.59 2.39E-05 0.001834
5 355.35 0.051238 6.25E-05 5 372.61 1.51E-05 0.001603
6 372.61 1.45E-05 0.001225
Table 4. Vapor-liquid Equilibrium Data for DTHFP (1) and n-Heptane 7 372.61 1.08E-05 0.001035
) at 100.0 kPa 8 37261 7.5E-06 0.000846
o T - . 9 372.63 5.85E-06 0.000321
" p—— 0.004103 0.000208 10 372.63 5.05E-06 0.000276
5 37125 0.002666 0.000105 1 372.63 3.35E-06 0.000179
3 37125 0.002338 7.09E-05 12 372.65 3.22E-06 8.11E-05
4 37125 0.002202 874505 13 37265 1.41E-06 6.22E-05

5 371.22 0.00161 3.46E-05

Table S. Vapor-liquid Equilibium Data for DTHFP (1) and Tetrahy-
drofuran (2) at 99.5 kPa

No. T(K) X| Y1
1 343.14 0.270189 0.001066
2 341.31 0.155529 0.000304
3 340.43 0.113983 0.000332
4 339.91 0.082284 4.38E-05
5 339.62 0.076885 9.39E-05
6 339.55 0.059484 9.23E-05
7 339.33 0.048340 8.63E-06
8 339.23 0.043573 0.000108
9 339.12 0.041816 7.05E-05
10 338.81 0.032617 6.65E-05
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Table 7. Binary Interaction Parameters (b;) of NRTL Model

J Cyclohexane n-Heptane Tetrahydrofuran

; DTHFP (CyHx) (HEP) (THF) Water
DTHFP - 704.986 1966.45 -551.137 1220.74
CyHx 523.286 - - - -
HEP -135.050 - - - -
THF 1339.32 - - - -
Water 2488.87 - - - -
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Figure 2. Binary vapor-liquid equilibium diagram of DTHFP (1) and
cyclohexane (2) system at 100.3 kPa.
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Figure 3. Binary vapor-liquid equilibium diagram of DTHFP (1) and
n-heptane (2) system at 100.0 kPa.
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Figure 4. Binary vapor-liquid equilibrium diagram of DTHFP (1) and
tetrahydrofuran (2) system at 99.5 kPa.
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Figure 5. T-x-y diagram of DTHFP (1) and tetrahydrofuran (2)
vapor-liquid equilibrium calculated result at 99.5 kPa.
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Figure 6. Binary vapor-liquid equilibrium diagram of DTHFP (1) and
water (2) system at 99.6 kPa.
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Figure 7. Calculated binary vapor-liquid equilibium diagram of
DTHFP (1) and water (2) system at 99.6 kPa (low concentration range
including azeotropic point).
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Figure 8. T-x-y diagram of DTHFP (1) and Water (2) vapor-liquid
equilibrium calculated result at 99.6 kPa.
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Roman Letters

A, B, C, D : coefficient of Antoine equation

G : Gibbs energy

Gijj : NRTL parameter shown in Equation (1), and (2)

T : Temperature

aj : Binary interaction parameter of NRTL model indicated in Equation (3)

bj : Binary interaction parameter of NRTL model indicated in Equation
3

p : Pressure

X, y : Mole fraction

Greek Letters

v : Activity coefficient

aij : Nonrandomness parameter indicated in Equation (2)
7 . NRTL parameter indicated in Eequation (2) and (3)

Subscript

i : Component i

exp : Experiment value
cal : Calculated value
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