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Estimation of the Flash Points for n-Propanol+Formic acid System

Using the Binary Parameters Optimization Method
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ABSTRACT

An accurate knowledge of the flash point is important in developing appropriate preventive and con-
trol measures in industrial fire protection. The lower flash points for the n-propanol+formic acid sys-
tem were measured by Pensky-Martens closed cup apparatus. This binary mixture exhibited MFPB
(minimum flash point behavior), which leads to the minimum on the flash point vs composition curve.
The Raoult's law and optimization method using Wilson equation were used to predict the lower flash
points and were compared with experimental data. The calculated values based on the optimization
method were found to be better than those based on the Raoult's law.

Keywords : Flash point, Pensky-Martens closed cup apparatus, n-Propanol+formic acid system, Wilson equa-
tion, Optimization method, MFPB(Minimum Flash Point Behavior)
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Table 1. The Antoine coefficients of the components

Coefficients A B C
Components
n-Propanol 8.3789 1788.02 | 227.438
Formic acid 6.9446 1295.25 | 218.000
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Figure 1. Experimental apparatus.

Table 2. The optimized binary parameters for n-propanol+formic acid system

Parameters Wilson parameters
Systems Ap Ay v v
n-Propanol(1)+formic acid(2) 559.71324 1743.50832 75.14 3791

Vi, voE TN Ae 2hE.
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Figure 2. The comparison of the lower flash point
prediction curves with the experimental data for the n-
propanol(1)+formic acid(2) system.

Table 3. Experimental and predictive flash points of n-
propanol+formic acid system

Mole fractions Exp. | Raoult's |Optimization
(n-propanol:formic acid) | [°C] law Method
1.000 : 0.000 21.0 - -
0.891 : 0.109 18.0 | 22.53 20.52
0.819 : 0.181 17.0 | 23.64 20.61
0.687 : 0.313 19.0 | 2598 20.75
0.494 : 0.506 21.0 | 30.38 21.00
0.398 : 0.602 22.0 | 33.26 21.22
0.197 : 0.803 23.0 | 4238 2276
0.101 : 0.899 26.0 | 50.29 25.97
0.049 : 0.951 29.0 | 5741 31.69
0.000 : 1.000 70.0 - -
A.AD. - 13.86 1.45
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