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Abstract - The flash point is one of the most important indicators of the flammability of liquid solutions.
The flash point is the lowest temperature at which there is enough concentration of flammable vapor to form
an ignitable mixture with air. In this study the flash points of ternary liquid solutions, n-non-
ane+n-decane+n-dodecane system, were measured using Seta flash closed cup tester. The measured values
were compared with the calculated values using Raoult’s law and empirical equation. The calculated data by
empirical equation described the measured values more effectively than those calculated by Raoult’s law.

Key words : flash point, Seta flash closed cup, n-nonane+n-decane+n-dodecane, Raoult’s law, em-
pirical equation
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Fig. 1. The basic system configuration of the Seta-
flash closed cup tester.
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Table 1. The Antoine coefficients of each com-

ponent
Components A B C
n-Nonane 6.9389 1431.82 202.11
n-Decane 6.9436 1495.17 193.858
n-Dodecane 6.9829 1627.714 180.521
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Table 2. The experimental and the calculated flash
points for n-nonane(1)+n-decane(2)+n-Do-
decane system

Mole Flash
Frac- points
tions ()
x1 x2 x3 Exp. Ral(:j\llt’s Em:liric
1.00 0.00 0.00 31.0 - 3121
0.00 1.00 0.00 46.0 - 46.14
0.00 0.00 1.00 83.0 - 81.99
0.20 0.70 0.10 43.0 43.15 4331
0.20 0.50 0.30 46.0 46.01 44.54
0.20 0.30 0.50 438.0 49.54 48.62
0.20 0.10 0.70 53.0 54.15 55.55
0.30 0.50 0.20 42.0 42.45 41.44
0.30 0.20 0.50 45.0 46.84 4523
0.50 0.40 0.10 37.0 37.93 37.93
0.50 0.10 0.40 39.0 41.08 37.09
0.70 0.20 0.10 34.0 35.12 33.96
AAE 1.03 0.68
o]

% % Q0,2

=
o3k Abe] AFgke BlwA 2 mAakska §l

7} 3t} n-Nonane, n-decane® n-dodecane2 &
A9} Bha 3F Ajto] AR AR AU E
7Hx1 gl stEEeIth B B4 971, 10
A, 127hele. 2 8717} ow g1 2717} vl
stu, A= 7t e Holsh 2 ekt wakA of
EAE EFEL o] &0l /SRR, o
§Ae 248 Aol Augl 2T 5 AL

n-Nonane+n-decane+n-dodecane A2 g4

T3t o] AAH A

T, =81.99 —124.22z, — 7151z, +73.44a7
+35.6625 + 112.962,2,

—
)
=

KIGAS Vol. 20, No. 6, December, 2016

b

3

Flash points calculated by Raoult's law( O0C )
1

30 T T T T T
30 35 40 45 50 55 60

Experimental flash points (0C)

Fig. 2. Comparison of the calculated flash points
by Raoult’s law with the experimental
flash points.
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Fig. 3. Comparison of the calculated flash points
by empirical equation with the experimen-
tal flash points.
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