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Prediction of Flash Points for the Flammable Ternary System

S M
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(19964 128 12¢ A<, 199741 98 52 )

ABSTRACT

Flash points are used to classify flammable liquids according to their relative flammability. Such a
classification is important for the safe handling of flammable liquids which constitute the solvent
mixtures.

MRSM(modified response surface methodology)-1 and MRSM-2 models are suggested for the
prediction of the flash points in the flammable ternary system.

By means of this methodology, it is possible to predict the flash points of the flammable mixtures
system using computer graphics in the triangular coordinate for the ternary system.

The proposed methodology(MRSM) has been tested and compared successfully with previously
reported flash points in journal for the temary system.
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Table 1 Comparison between reported and estimated flash points for ethanol-toluene-ethylacetate system by

RSM and MRSM models

Models RSM models Models MRSM models
Parameters Model 3 Model 4 Model 5 | Parameters MRSM-1 MRSM-2
a —3.663 —3.822 —4.032 Ty 11.992 12
b —16.434 —7.583 —51, 114 T 3.998 4
c 30. 869 —26.716 32.086 Tis —4.002 —4
d 31.282 22. 681 67.026 Ay, —13.826 —36
e 38.516 34.520 —24, 052 A 47.921 —24
f 141. 882 46. 396 315. 352 Ay —93.979 16
g —179.028 | —105.830 { —420.594 B2 —70.557 24
h 135.377 | —843.102 Bis —164. 846 0
k 1107.035 Bas 401. 377 96
Ciz —114
Cis ~128
Cas 128
A.A.P.E. 19.152 17.774 7. 364 A.A.P.E. 2.428 38,576
A.A.D. 0. 541 0. 486 0.201 A.A.D 0.064 1.101
Table 2 Summary of AAD of estimating flash points by RSM and MRSM models for
ethanoi-toluene-ethylacetate system
Cass Models RSM Models MRSM-1 MRSM-2
AAD 1 2 3 4 5 6 Model Model
Case 1* A A.D. 1.253 | 1.147 | 0.698 | 0.583 | 0.213 | 51.978 0.067 2.159
Case 1** A.A.D. 1,048 | 1.108 | 0.541 | 0.486 | 0.201 | 39.025 0. 064 1.101

*Case | :Wu & Finkelmang] ztg'?

*Case I : &A% A3H & “The Sigma-Aldrich Library of Regulatory and Safety Data”ollA <142
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Table 3 Comparison of experimental and estimated
flash points by using several comrelations for
ethanol(1)-toluene(2)-ethylacetate(3) system

mole fraction flash point(C)

x xo x3 | exptl | Racult | UNIFAC | MRSM-1
1.000 | 0.000 { 0.000 { 12.00 - - -
0.000 | 1.000 { 0.000 4.00 - - -
0.000 | 0.000 | 1.000 | —4.00 - - -
0.32810.328 ] 0.344 { —3.33 1.58 -1.80 —3.24
0.568 | 0.284 | 0.148 | —1.67 4.81 -0.17 —1.56
0.564 | 0.141 1 0.295 | —3.33 0.94 =177 -3.2
0.494 | 0.247 | 0.259 | —2.78 2.40 -1.29 —3.08
0.887 | 0.055 { 0.058 2.22 7.08 4,06 2.22
0.176 | 0.088 | 0.736 | —5.56 [ ~3.07 —4.56 —5.56
0.856 | 0.114 | 0.030 1.67 9.29 3.63 1.67

Average absolute
deviation(A.AD.) | | *® N
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Fig. 2 Isotherms of flash points of ethanol(1)-toluene(2)
-ethylacetate(3) system by using MRSM-2
model

ﬁx;

Fig. 3 Isotherms of flash points of ethanol(1)-toluene(2)
-ethylacetate(3) system by using MRSM-1
model
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