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Abstract — The lower flash points for the n-pentanol+n-propionic acid and n-pentanoltn-butyric acid
systems, in air at atmospheric pressure, were measured by using Pensky-Martens closed cup apparatus. The
experimental data were compared with the values calculated by the Raoult's law and optimization method.
The calculated values based on the optimization method were found to be better than those based on the

Raoult's law.
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Fig. 1. Experimental apparatus.
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Table 1. The Antoine coefficients of the components.

Coefficients
A B C
Components
n-Pentanol 7.3982 | 1435.57 | 179.798
n-Propionic Acid 7.9906 | 192930 | 236.430
n-Butyric Acid 7.7399 | 1764.68 | 199.892
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Table 2. The optimized binary parameters of the van Laar
equation for each binary system.

Table 3. Experimental and predictive flash points n-
pentanol(x; Hn-propionic acid(x,) systems.

Parameters van Laar Mole fractions Exp. Raoult's law Optimization
Systems A " A21 (JCI :xz) (OC) meth()d
n-Pentanol(1)+n-propionic 1.000 : 0.000 310 - _
acid(2) -0.28571 | -31.0197 0.891:0.109 | 33.0 32.30 35.40
—Pentanol( 1 +n-butvri 0.660 : 0.340 38.0 34.60 37.99
n-Pentanol(Iytn-butyric 1 e6s74 | _72.5051
acid(2) 0.557 : 0.443 40.0 35.99 39.22
0357 : 0.643 44.0 39.32 42.04
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Table 4. Experimental and predictive flash points of n-
pentanol(x; Hn-butyric acid(x,) systems.

Mole(xflr:a;c;t)ions IE:(,)EI:)) Raoult's law Oprtrilr:ti;zzion
1.000 : 0.000 31.0 - -
0.908 : 0.092 42.0 32.13 42.00
0.812 : 0.188 44.0 33.44 44.40
0.712 : 0.288 46.0 34.97 46.14
0.609 : 0.391 47.0 36.78 47.82
0.500 : 0.500 51.0 39.01 49.68
0.410 : 0.590 55.0 41.20 51.34
0.203 : 0.797 56.0 48.22 55.89
0.000 : 1.000 62.0 - -

AAD. - 10.464 0.636

A¥L = dojx AzAolT
falE‘ ZAkE 1t dolt), a8 N AFZY 7/3

]

g, A9 FAgs v A9E 1o 44
& T == Fig. 29 Fig. 39 YehfAct

Table 3004 A E A3} 7], n-pentanol+n-propionic
acid A4 sl EA o] ALoE Raoculte] HA
o3t ALz dEHY FFLE Zo|E 2452°C
(A.AD)°I, HZ 3} 7 EE &85 At A9
Zhe) HE&E ZolE 1.185°C(A.AD.)OI AT} T3,
Table 42 AT HEW, n-pentanoHn-butyric acid A2 7
o= Raoult®] B3 o)} it ALtz Ad3ke] Ha
L E ZFo]= 10464°C(A.AD)YOIN ., A3} 71E&
283 Ay dAze] BFEE Aol 0.636°C

—76—



2 2} 71§ €83 n-pentanol+n-propionic acid 2 n-pentanol+n-butyric acid 72} 3% 218} F=4t

70

65 -

66

55 +

The lower flash point (°C)

T T T T T T
0 01 02 03 04 08 0.6 07 08 09 1

The mole fraction of n-propanol ( x,)

Fig, 2. The comparison of the lower flash point prediction
curves with the experimental data for the n-pentanol
(x))+n-propionic acid(x,) system : calculated values
based on the Raoult's law (- - -) : calculated values
based on optimization method (—-—- ) : experimental
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Fig. 3. The comparison of the lower flash point prediction
curves with the experimental data for the n-
pentanol(x; +n-butyric acid(x;) system : calculated
values based on the Raoult's law (- - -) : calculated
values based on optimization method (------ )
experimental lower flash points by this work (O).
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