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Abstract - The flash point is one of the most important properties to characterize fire and explosion hazard
of flammable liquid mixture. In this paper, the flash points of ternary liquid mixture, n-non-
ane+n-decane+n-tridecane system, were measured using Seta flash closed cup tester. The measured values
were compared with the calculated values using Raoult’s law and multiple regression analysis. The absolute
average errors(AAE) of the results calculated by Raoult’s law is 0.6°C . The absolute average errors of the re-
sults calculated by multiple regression analysis is 0.4°C . As can be seen from AAE, the calculated values based
on multiple regresstion analysis were found to be better than those based on Raoult’s law.

Key words : flash point, Seta flash closed cup, n-nonane+n-decane+n-tridecane, Raoult’s law, multiple re-
gression analysis
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Table 1. The Antoine coefficients of each
component
Components A B C
n-Nonane 6.93893 1431.82 202.11
n-Decane 6.94363 1495.17 193.858
n-Tridecane 7.00756 1690.67 174.22

Table 2. The calculated lower flammability limit
(LEL.,), normal boiling point (Twpm) and
standard enthalpy of vaporization (A Hyapm)

b

Table 3. The parameters of equation (7) for
n-nonane(1)+n-decane(2)+n-tirdecane(3)

system
System log(a) b c d
n-nonane-+
n-decane+ -4.46268 096137 222269  0.75178
n-tridecane

Table 4. The experimental and calculated flash
points for n-nonane(1)+n-decane(2)+n-tride-
cane(3) system

for n-nonane(1)+n-decane(2)+n-tridecane(3) Mole Fractions Flash points (C)
system
i . X1 X2 X3 Exp. Raoult’s Empirical
Mole Fractions Flash points (C) law
N . . L, Topm AH, 1.00 0.00 0.00 31.0 - 30.8
ot o o (vol%) () (kJ/mol)

0.00 1.00 0.00 46.0 - 46.2

1.00 000 0.00 0.700 150.82 47.05

X X 1. 2. - 92.

0.00 1.00 0.00 0.700 174.15 52.88 0.00 0.00 0 920 0
000 000 1.00 0.560 235.47 72.04 0.20 0.70 0.10 43.0 432 4.7
020 070 0.10 0.699 171.20 50.10 021 0.50 029 45.0 45.9 45.6
0.21 0.50 0.29 0.698 177.07 49.65 0.21 0.30 0.49 50.0 49.6 49.7
0.21 0.10  0.69 0.692 194.83 48.35 031 050 0.19 430 03 417

0.31 0.50 0.19 0.699 170.66 49.05
0.31 0.20 0.49 46.0 46.9 46.8

0.31 020 049 0.697 180.99 48.27
0.50 0.40 0.10 37.0 38.0 373

050 040 010 0.700 163.15 48.23
0.51 0.10 0.39 41.0 41.0 40.7

0.51 0.10 0.39 0.698 170.76 47.53
0.70 0.20 0.10 34.0 352 34.6

0.70 0.20 0.10 0.700 158.52 47.55
AAE 0.6 0.4

(2) Ao eatE Hlaldt 23, 2he] W
olgh A8pA Alskgkoll vls) thE3] Aol o) g
Alrtgkel A 2A A EFE] A S i
o2 & mAskg
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Fig. 1. The comparison of calculated flash points
by Raoult’s law with experimental flash
points.
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Fig. 2. The comparison of calculated flash points
by multiple regression analysis with
experimental flash points.
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