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ABSTRACT
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The flash point is one of the most important properties for characterizing the fire and explosion hazard of liquid solu-
tions. In this study, the flash points of two flammable binary mixtures, n-pentanol + n-propanol and n-pentanol + n-hepta-
nol systems were measured using a Seta flash closed cup tester. The flash point was estimated using the methods based on
Raoult’s law and multiple regression analysis. The measured flash points were also compared with the predicted flash
points. The absolute average errors (AAE) of the results calculated by Raout’s law were 1.3 °C and 1.3 °C for the n-penta-
nol + n-propanol and n-pentanol + n-heptanol mixtures, respectively. The absolute average errors of the results calculated
by multiple regression analysis were 0.4 °C and 0.3 °C for the n-pentanol + n-propanol and n-pentanol + n-heptanol mix-
tures, respectively. According to the AAE, the calculated values based on multiple regression analysis were better than
those based on Raoult’s law.

Keywords : Flash point, Seta flash closed cup tester, n-Pentanol + n-propanol, n-Pentanol + n-heptanol, Multiple regres-
sion analysis
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Table 1. The Antoine Coefficients and Lower Explosive
Limits (LEL) for Pure Substances

Properties LEL
A B C
Components (vol%)
n-Propanol 8.37895 | 1788.02 | 227.438 22
n-Pentanol 7.3982 | 1435.57 | 179.798 1.2
n-Heptanol 5.47587 | 686.53 | 111.817 0.9
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Table 2. The Calculated Lower Explosive Limit (LEL,,), Nor-
mal Boiling Point (Ty,m) and Standard Enthalpy of Vaporiza-
tion (AHyap, m) for n-Pentanol (1) + n-Propanol (2) System

Mole Fractions LEL,, Tab.m AHyap m
X3 X2 (vol%) (°C) (kJ/mol)
1.000 0.000 1.20 137.50 57.91
0.900 0.100 1.48 129.96 53.11
0.700 0.300 1.82 118.63 49.98
0.499 0.501 2.00 110.75 48.80
0.300 0.700 2.11 104.69 48.17
0.100 0.900 2.18 99.86 47.78
0.000 1.000 2.20 97.20 47.64

Table 3. The Calculated Lower Explosive Limit (LEL,,), Nor-
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o

Table 4. The Parameters of Equation (8) for n-Pentanol + n-
Propanol and n-Pentanol + n-Heptanol Systems

System log(a) b ¢ d
n-Pentanol 113 97973 | 2.00282 | 3.67304 | 431701
n-propanol
- +
n-Pentanol o 1604 | 8.88732 | 034135 | 47.24743
n-heptanol
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Table 5. The Experimental and Calculated Flash Points for n-
Pentanol (1) + n-Propanol (2)

Mole Fractions Flash points (°C)
X % | Exp. Ralzt‘it’s Multi};lc:l 2E}Zgirsession

1.000 0.000 | 50.0 - 50.1
0.900 0.100 | 44.0 43.7 435
0.700 0.300 | 36.0 353 36.9
0.499 0.501 | 32.0 29.7 31.5
0.300 0.700 | 27.0 25.6 27.0
0.100 0.900 | 24.0 22.4 234
0.000 1.000 | 21.0 - 214
AAE (°C) - 1.3 0.4

Table 6. The Experimental and Calculated Flash Points for n-
Pentanol (1) + n-Heptanol (2)

mal Boiling Point (T, ) and Standard Enthalpy of Vaporiza- Mole Fractions Flash points (°C)

tion (AHyap, m) for n-Pentanol (1) + n-Heptanol (2) System Raoult’s | Multiple Regression
Mole Fractions LEL,, Tab.m AHyap m X = Exp. law Analysis

X X2 (vol%) ('C) (kJ/mol) 1.000 | 0.000 | 50.0 - 50.4

1.000 0.000 1.20 137.50 57.91 0.900 0.100 | 51.0 51.2 50.4
0.900 0.100 1.15 138.93 58.33 0.700 0.300 | 52.0 54.0 51.9
0.700 0.300 1.08 141.03 59.12 0.500 0.500 | 55.5 57.4 55.7
0.499 0.501 1.02 143.51 59.86 0.300 0.700 | 60.5 62.0 61.1
0.300 0.700 0.96 146.52 60.55 0.100 0.900 | 68.0 68.8 67.5
0.100 0.900 0.92 150.35 61.21 0.000 1.000 | 74.0 - 74.0
0.000 1.000 0.90 175.80 61.52 AAE (°C) - 1.3 0.3
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Figure 1. The comparison of calculated flash points with
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