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Abstract - The multivariate statistical analysis, using the multiple linear regression(MLR), have been
applied to analyze and predict the flash points of binary systems. Prediction for the flash points of flammable
substances is important for the examination of the fire and explosion hazards in the chemical process design.
In this paper, the flash points are predicted by MLR based on the physical properties of pure substances
and the experimental flash points data. The results of regression and prediction by MLR are compared
with the values calculated by Raoult's law and Van Laar equation.
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Fig. 1. Flash point by means of vapor
flammable limit.
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Table 1. Data for regression by MLR.

n-propanol + n-propionic acid

n-butanol + n-propionic acid

n-butanol + p-xylene

n-propanol + n-butanol

n-propanol + acetic acid

n-decane + n-octanol

n-butanol + acetic acid
M.EK + toluene

~15—

B4 ARE o] §F 24 EA EFEY) Asho) i@ ohHF TA BH R oS

o) 283 U tolg BEXE ole EFEY =
A &g AR 27143 #E9 Antoine constants, %
E%s}ﬂﬂl(LFL), A42FTORE FABINZ, EHvlolH
(N Table 19] AA AskE A vlo|HE ARS8
t}. o|9} o] FAHE YFHE Bt E8dol
H(1)E MLRY F&3te] ke A 481, Al
2.8 2714 E3E(2-propanol + toluene, n-butanol + n-
decane)l]l W3 A2 4F tlojy EE& A
A3H L oS3 Hi

v. 22t 3 g

MLRE ©]-&3F 3] (regression)9} o Z(prediction)
A7) AL #Aet7] 93l Raoult®] HE, Van
Laard]o] 9J&+ Al4tgka A Ashde] Adzzte] 3
& AT 2 (root square error, RSE) &t ©]8-3}d
v w3t Table 2014 & €3 e 8 EF=9 &
Aol wE Qs Al g 3 &4 A
£ YA, Table 394 o] & o] &3l =&
7o) EE it o & 5L JERiITH

MLR® 93 3]7 3= Raoulte] 2=} Van Laar
23} e 52 Adel o YR Holds &
9l & = 3ith. o) Table 29 Ha Al 23HRSE)
9] ¥} Fig. 28 B3 Jepiich o] ZHAE o]
28 Q2L 271x] EFE(2-propanol + toluene, n-
butanol + n-decane)l] thgk MLRE] ol A3 Fig. 3
3} Table 3& B3 AL 4 At

MLRe]] of3t 3] £419] Aolla] 43 EH Raoult
o] W3} Van Laard]el 98 AXZRT 7fHEHIAS
22 ol 7 B4 A8E FY EFEEY ==
= ZAAM Y A3E 4T gl & FAAR
o ozt M ERT Hojdg ongitt v, « & Z
Z+&= 2-proapnol + toluene®] 7%, Raoultd] HZ o &
g AR 43 o]l BoJAA|RE Van Laar 4
o 9% AR the 9% 235 Ve, n-
butanol + n-decane®] 74-$-°I= Van Laar 2}¢l &3t 7|

Table 2. Comparison of regression results by MLR (for

Table 1).
For regression Average of
root square error (RSE)
Raoult's law 3.8018
Van Laar eq. 3.0991
MLR 1.4095

*RSE with the experimental flash points (°C) data
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Table 3. Comparison of prediction results by MLR.

Fig. 2. Flash points (°C) calculated by Raoult's law & Van Laar eq. and regression result by MLR.

KIGAS Vol. 11, No. 3, September, 2007

Experimental flash points
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Mole, fraction i
X1 2 Exp (eor(‘l:r)nent Raoult's law Van Laar Eq. MLR
0.2 0.8 5 3.17 0.55 3.66
2-proparol 0.4 0.6 7 4.43 0.44 3.91
+ 0.6 0.4 7 5.76 0.93 4.16
toluene 0.7 03 8 6.4 1.45 429
0.8 02 9 7.14 2.38 441
Average of RSE 1.8120 6.0500 3.1122
0.904 0.096 29 32.73 3117 31.282
0.796 0.204 30 33.88 31.14 32.433
n-butanol 0.505 0.495 30 37.59 31.86 35.535
+ 0.390 0.610 30 39.42 32.56 36.761
n-decane 0.304 0.696 32 40.96 33.48 37.678
0.209 0.791 33 4291 35.25 38.691
0.095 0.905 34 45.68 39.56 39.906
Average of RSE 7.8814 24314 3.9653
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Fig. 3. Flash points (°C) calculated by Raoult's law & Van Laar Eq., and prediction results by MLR.
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