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The multi-component parameter contained in a modified Wilson equation has been acknowledged to be useful for
correlating liquid-liquid equilibria of alkane + methanol + aromatic hydrocarbon ternary mixtures, such as heptane +
methanol + benzene. The characteristics of the multi-component parameter have been studies and discussed. An estimation
procedure for the parameter from pure-component properties is proposed.
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D  =multi-component parameter [-]
AH = heat of vaporization [J-mol?]
N =number of components or tie-lines [-]
R =gas constant [3-molt-K1
T  =absolute temperature [K]
tb  =normal boiling point [C]
X = liquid-phase mole fraction [-]
y = liquid-phase activity coefficient [-]
6  =solubility parameter [(3-cm3)3)
A =Wilson parameter in Eq. (5) [-1
7 = bhinary parameter in Eq. (6) [-1
Subscripts

i, ], k, q=componentsi,j, k q

p = phase

t = tie-line

25 =25C

Superscripts

calc = calculated value
exp
I, 11 =phase | (upper), phase Il (lower)

= experimental data

Table1 Interaction parameters Rjj, Rjiand multi-component parameter D for alkane(1) + methanol(2) + aromatic
hydrocarbon (3) ternary mixtures >3
No. (1) (2) (3) R Rx Ris Ry Ry Ra D" Dev.”
1 C;+MeOH + Benzene 6903.0 5691.0 1033.7 549.29 4917.2 3542.7 0.2357 224
2 Cg+MeOH +Benzene 7349.3 6012.4 807.32 537.50 49172 35427 0.3325 453
3 C;+MeOH + Toluene 6903.0 5691.0 902.53 658.58 4830.0 33420 0.3075 1.86
4 Cg+MeOH + Toluene 7349.3 6012.4 37325 15375 4830.0 33420 0.3499 298
5  i-Cg+MeOH + Benzene 6759.8 52075 990.44 624.62 49172 35427 0.2858 1.05
6  i-Cg+MeOH + Toluene 6759.8 5207.5 857.73 604.03 4830.0 4342.0 0.3433 141
7  C;+MeOH +p-Xylene 6903.0 5691.0 435.04 399.50 4193.7 4677.0 0.1772 301
8  Cg+MeOH +p-Xylene 7349.3 6012.4 444,02 305.21 41937 46770 0.2550 3.79

Binary parameters Rjj and R;i were determined from each binary VLE or LLE data and are given in [J-mol].
*The optimum values of D were obtained by fitting to ternary LLE data at atmospheric pressure and 25°C with xs given from

experimental data with (Ri. Ri)) presented in this table.

- 0.5 R .
Dev. [mol%] = 100 {Z?:lZizlz:':l(xfa;i — X )2 /6N } where i = component, p = phase and t = tie-line.
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Table 2 Physical properties of pure components 57

Substance to AH 9%
[1C] [kJ-mol] [(3-cm3)%9]
Heptane 98.423 31.69 152
Octane 125.665 35.0 155
i-Octane 99.238 31.0 14.3
Methanol 64.511 35.27 28.2
Benzene 80.090 30.76 18.8
Toluene 110.622 335 18.7
p-Xylene 138.348 36.1 18.6

Table 3 Correlation performances from Eq. (10) and Eq. (12) for LLE of ternary mixtures™

No Optimum Eq. (10" Eq. (12)™

) D Dev. D Dev. D Dev.

1 0.2357 2.24 0.3007 2.70 0.2617 2.32
2 0.3325 453 0.3387 459 0.3340 454
3 0.3075 1.86 0.2692 1.87 0.3106 1.87
4 0.3499 2.98 0.3072 3.04 0.3829 314
5 0.2858 1.05 0.3337 1.10 0.3060 1.20
6 0.3433 141 0.2928 194 0.3549 148
7 0.1772 3.01 0.2393 314 0.1958 3.01
8 0.2550 3.79 0.2774 3.80 0.2681 3.79
Avg. 261 Avg. 277 Avg. 267

* Dev. [mol%] is defined in Table 1 and No. of the system is also shown in the table.
a=0.01149, b =0.2900
" a=-177.9317,b1=3.186 X103, b3 =6.182X 107, c1 =-1.571 X 1073, c3=4.903 X 10!

Benzene(3
8.0 — T T T @)
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1 1 1 1 1 1 1 1 1 I I I I
0.0 01 02 03 04 05 0.0 0.2 04 06 08 10
D [—] Heptane(1) Methanol(2)
Fig. 1 Relationship between D and Dev. for heptane (1) Fig. 2 LLE for heptane (1) + methanol (2) + benzene (3)
+ methanol (2) + benzene (3) ternary mixture at at 25°C: (O) Exp.; (----)D=0.18, (—)
25C D=0.2357, (-+-- )D=0.28
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