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Prediction and Representation of Boiling Points for Combustible
Solution of Quaternary Systems
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ABSTRACT

MRSM(modified response surface methodology)-2 model is presented for the prediction of
boiling points in combustible solution of quaternary systems. This model requires only normal
boiling points of pure substances and group-group parameters which are based on the group-
group concepts without the use of experimental data under consideration.

By means of this methodology, it is possible to predict the boiling points of the combustible
mixture of quaternary systems by plotting of isothermal lines using computer graphics.

The proposed methodology has been tested and compared successfully with reported boiling
points in journals for the combustible solution of quaternary systems. It is hoped eventually
that this methodology will permit prediction of the flash point and flammability limit for the
combustible mixture of multicomponent systems.
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Table 1 Number of data points and data sets for the
selected binary group-group systems

Group-Group No. of [ No. of | Group-Group { No. of | No. of

systems data sets | points systems data sets | points
Aromatic-Ketone 6 122 | Alcohol-Paraffin 9 164
Ketone-Paraffin 6 82 | Ketone-Halogen i 19
Aleohol-Ketone 11 182 | Alcohol-Halogen 9 165

Aromatic-Paraffin 11 259 | Aleohol-Alcohol | 33 511

Algohol-Aromatic 8 i
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Table 2 The group-group parameters of halogen-ketone group for calculating binary interaction parameters

Liquid phase Vapor phase
Ap B, Cr A Bz Cr
A 12.071031 -5.499679 04728664 | A 6.495113 10.783989 13.215653
halogen- | g 0013928  -0.005730 0000820 | B 0.008133 0011560 0014483
ketone C 2.639090 -1.179152 0104509 | C 1.440270 2.334757 2.866520
D | -144.078503 70731634 -4319987 | D -73.101582  -132.659591  -162.132391
E | 1355052796 -744.179941 49488268 | E 673014717 1313113840  1579.419857
F | -5456236232 3357317245 -386.415282 | F | -2519.462934 -5253201568 -6207.572493

Table 3 The group-group parameters of alcohol-alcohol group for calculating binary interaction parameters

Liguid phase Vapor phase
Ap Bz Cr A B Ciz
A 283350  -0.384209 2800421 | A 2379932 -2.14285 6318080
alcohol- | g 0003444  -0.000419 0003832 | B 0002022 -0.002664 0.008029
aleohol | ¢ 0631872 -0.084486 0645888 | C 0532040 -0.480712 1.426677
D -31.995876 4480583  -27744554 | D | 2693515 22700643  -66.007300
E 22811568  -41506592 222345179 | E | 282148062 -159777158 489546706
F | -1069661648 353691809 -989.046821 | F | -1120643314  540.135732 -1095.150988
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Table 4 Comparison between reported and predicted
values of bailing temperature for guaternary
systems

MEK(1)-Benzene(2) Acetone(1)-Chloroform(2)
Systems .
-Cyclohexane(3)-2-PrOH'(4) | -Methanol(3)-Ethanol(4)
BT o .
p Liquid Vapor Liquid Vapor
Para.

T, 79.60000 | 79.60000 | 56.05000 | 56.05000
T 80.10000 | 8010000 | 61.15000 | 61.15000
Ts 8070000 |  80.70000 | 64.55000 | 64.55000
Ty 8230000 | 8230000 | 7825000 | 78.25000
Ar 622092 | -6.26170 | 175831 | 6.06274
An -34.75680 | -33.97491 |-14.06321 | -10.0378
Au ~13.76569 | -12.81080 | -23.62502 | -4.73573
Am -11.88810 | -11.81619 | -34.59285 | -35.15767
A -36.25312 | -32.80147 | ~37.01608 | -23.23008
Au ~4701050 | -47.97014 |-3.388743 | 3.30144
B2 062000 | 0.38936 |-1.158317 | -7.58540
Bis 1.00001 | -3.44904 | 1055150 | -5.37188
Bus -0.13324 | -501942 | 1502561 | -7.80274
Bas -098114 | -149021 | 544466 | -19.92912
B -5.66065 | -16.81429 | 20.89404 | -20.98638
Ba 814471 | 385504 | 046698 | -0.14751
Cr2 -168209 | -0.25156 | -1.30685 | -3.62566
Cis -16.45257 | 2505212 | -1.89877 | 3.7343%
Cu 200361 | 338805 | -9.72968 | -1.94701
Cx -167211 | 252452 | -46.09418 | 23.36165
Cas -3441504 | 15.47444 | -34.39211 | -0.51561
Cu ~7505334 | 4744879 | -3.05898 | 1.65888
AAD 0.5002 06700 | 22960 | 17962

=1 2-propanol. 1:phases, T:parameters
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Fig. 1 Isothermal lines of quaternary system; MEK(1)-
benzene(2)-cyclohexane(3)-2-propancl(4).
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