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Measurement and Prediction of the Flash Points and the Fire Points for the
Flammable Binary Mixtures Using Open-cup Apparatus
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Abstract : The flash points and the fire points for the m-xylene+n-propionic acid and n-butanol+n-pentanol systems
were measured by using Tag open-cup apparatus(ASTM D 1310-86). The experimental flash points of two binary
systems were compared with the values calculated by the Raoult's law, Van Laar equation and Wilson equation. The
calculated values based on the Raoult's law on m-xylene+n-propionic acid system were found to be better than those
based on Van Laar and Wilson equations. The calculated values based on Van Laar equation on n-butanol+n-pentanol
system were found to be better than those based on the Raoult's law and Wilson equation. The the fire points for
the m-xylene+n-propionic acid system were about 7~8°C above the flash points. In the case of n-butanol+n-pentanol
system, the flash points and the fire points had been found to be identical.

Key Wonds : flash point, fire point, tag open-cup apparatus, m-xylene+n-propionic acid system, n-butanol+n-pentanol
system, The Raoult’s law, Van Laar equation, Wilson equation
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Table 1, Antoine constants for m—xylene, n—propionic acid,
n—butanol and n—pentanol

=
=
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Table 3, Comparison of the experimental and calculated flash
points for m—xylene(X)+n—propionic acid(X.) system

Components costns A B ¢
m-Xylene 7.00908 1462.266 215.11
n-Propionic acid 7.99064 1929.300 236.43
n-Butanol 7.8380 1558.19 196.881
n-Pentanol 739824 1435.570 179.798
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A% g7 Raoulte] {3 B Van Laar2]e]] ©J3t o]
2k vl AAE B 44 £+ U=E Fig
13} 2] YepiAT

Mole fraction |plash points|Fire points | Raoult's| Van Wi
o o ilson
X, X, () (O law | Laar
1.000 | 0.000 335 42.5 33.50 | 33.50 | 33.50
0.900 | 0.100 36.0 46.0 3495 | 33.92 | 33.50
0.700 | 0.300 38.0 47.0 38.27 | 35.16 | 3448
0.509 | 0.491 42.0 49.0 42.14 | 3696 | 36.31
0.300 | 0.700 43.0 51.0 47.53 | 40.81 [ 4036
0.099 | 0.901 47.5 515 54.53 | 49.54 | 4933
0.000 | 1.000 59.0 65.0 59.00 | 59.00 } 59.00
A.APE. - - 4.19 495 5.68
AAD. - - 1.86 2.03 231

Table 4, Comparison of the experimental and calculated flash
points for n~butanol(X;)+n—pentanol{X;) system

Mole fraction |Flash points| Fire points |Raoulfs| Van Wilson
X] X2 (ec) (°C) law Laar
1.000 | 0.000 42.0 42.0 4250 | 42.50 | 42.50
0.909 | 0.091 39.0 39.0 4323 | 4161 | 4197
0.703 { 0.297 420 42.0 45.00 | 43.58 | 4346
0.499 | 0.501 44.0 44.0 4697 | 45.81 | 45.86
0.298 | 0.702 47.0 47.0 49.15 | 4836 | 48.59
0.095 | 0.905 52.5 525 5168 [ 5138 | 51.54
0.000 | 1.000 53.0 53.0 53.00 | 53.00 | 53.00
AAPE. - - 4.21 2.61 2.74
AAD. - 1.8} 1.14 119

m-Xylene+n-propionic acidAlell 3k 7jul2]e
Ui3h Raoulte] Hjo o3} ANE o AdaS
AAAPEZ} 4.19%0] 31, FHELE 2to|7} 1.86TColH,
Van Laar2jo] 9J3] A4k 717 43832 AAPE.
7} 495%0] 31, BEF2% Ao]7} 2.03Coth EF
Wilson2]ol) 2]&] A4 3o 232 AAPES}
5.68%0| 3, HxE o)z} 231Te|th uletA
Raoult®] P = o) 2J&) A4kg gko] & A g
Ho} gk o dAstgon, ojde] FEHAE
3.06C, ZRAASC)E 09247 Vepdth

n-Butanol+n-pentanol #|o] th3t 7R4-2ol cha} Ra-
oulte] Ao 3] Aitd g3t A¥HS AAPE
7} 421%0|1, H@LE o]zt 1.81CeIH, Van
Laar2jol] oJ3] Aibd gz} A€z AAPEYH
2.61%0]3, BHLE =o|7} 1.14°ColT). =3+ Wilson
2o} 93 AlxbE 3 ¥ AAPEY}2.74%

Table 2, Parameters of Van Laar and Wilson equations for each mixiure systems

Parameters Van Laar Wilson
Systems An Az An An viX) vi(X2)
m-Xylene(X)+n-propionic acid(X) 0.7888 12835 3229745 1402.7793 12347 74.98
n-Butanoi(X;)*+n-pentanol(X2) 0.1066 16249.6825 -516.3424 10414.6034 91.97 108.63
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