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Measurement of Flash Points for n-hexanol+n-butyric acid and
n-butanol+propionic acid by Seta-flash Closed Cup Method
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Abstract :

The flash point is one of the most important physical properties used to determine the fire hazard of flammable liquid mixture

and defined as the lowest temperature at which a liquid produces sufficient vapor to form a combustible mixture with air. The main
purpose of this paper is to measure and predict the flash point of binary flammable miscible mixtures. The flash points for
n-hexanol+n-butyric acid and n-butanol+propionic acid, were measured by using Seta-flash closed cup method. The experimentally
derived data were correlated with the binary interaction parameters of the van Laar and NRTL equations through the optimization
method. The flash points estimated by these correlations were compared with those calculated by the method based on Raoult’s law. The
optimization method were found to be better than the method based on the Raoult’s law.
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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 component

Components A B C
n-Butanol 7.4768 1362.39 178.73
n-Hexanol 7.9058 1819.57 205.00

Propionic Acid 7.9906 1929.30 236.43
n-Butyric Acid 7.7399 1764.68 199.89

78

ek Altks 28l SAEE offer 2ol 4

ek,

N
F=\T5-

cal
Tlh,fp

7|4 N2 Qe SAA9 F M, 7)< 54T
e ugitt. 717, = A @E WEA s 2%

2A d&5 dskdolch
van Laar 4|7} NRTL 2] ol4d2A] ahzh]e|(An,
Au)s kgt o] el 4 girk

van Laar : A12, A21

NRTL : Aix(=g1, = 911)> A21(Zgy; — 9s)

OJAAEA TEtulE, A & Ay o 2VIAE Yo

AL, SIMPLEX Wi Vef] A3 27| %o 44
FlgRd =y ‘3’5}715 3l 7= sk 1 wjoch A
BE UEA7|= ASS AR, BTl 4] (10)
o] BAFE AT = o|EA etulErt 2
ey BT 7P 2R gro] HS o] &
=5 HAstE sty o R AAsiaict
3.2 Rooulte] HEIZ 0|26t ol5F™ A4t
o] JEA 71AAN EIES] VAT AAAFS 27t
o] A7) A9} o] AN o @ FHAEIH, | EQ] 7]-of A
B el Raoulto] W2]o] H-gr|o] thgat Zo] &
A5 = ek
x, P
V=% (11)

A4 ()& A @] 93 Felshe ket ek

2 J:’_P’_Lsat J? Psat J,‘QP;at
E [L)s:zr = Pmr Psa,t - (12)
i=1 Lifp Lfp 2,fp

A (1) T 255
sk’

Aikste] Qo=

4. 23} 9 n%
Seta-flash | 2] HH-E 0]-85}0] n-hexanol+n-butyric

acid A2} n-butanol+propionic acid A|2] 213lH-& =43}
%47, 71 k= Table 2-39} Fig. 2-3] 212} A A|ahick

Journal of the KOSCS, Voal. 29, No. 6, 2014



Seta-flash L 4! gHH0j| 2|5 n-hexanol+n-butyric acid A2} n-butanol+propionic acid A2 215k 53

Raoult®] §2]o] oj7fat o] ofs) A5ae A4t
shem Mk /WS FAA QSRS clEshack
1 A3R= oh39] Table 2~39} Fig. 2~30f| zz} #| A3}
oAtk ok BAgeg 227 o] JEA shetule
= Table 49| pER ek

Table 2~3¢] AJA]%El A.A.E.(average absolute error)m
L o3t =A 29} AALR] 7He] HF zJolE olu|sf
o theat 2.

N |TEXD7 Tmfl
AAE = ile (13)
0:17]}\_] Tcxp’]:‘l A[)]—E-.OJ ?lﬂ-;é][ é)gli]’ Tml
o] QIsky AAkx], N

Table 2. The experimental and the calculated flash points for
the n—hexanol(1)+n—butyric acid(2) system

Mole Fractions Flash points (C)

X1 X2 Exp. Raoult's law  van Laar  NRTL
1.000 0.000 61.5 - - -
0.896 0.104 61.0 61.99 62.08 62.23
0.700 0.300 63.5 62.96 63.25 63.50
0.500 0.500 64.5 64.01 64.54 64.50
0.300 0.700 66.0 65.14 65.96 65.20
0.102 0.898 66.0 66.34 66.00 66.01
0.000 1.000 67.0 - - -

AAE. - 0.64 0.28 0.41

Table 3. The experimental and the calculated flash points for
the n—butanol(1)+propionic acid(2) system

Mole Fractions Flash points (C)

X1 X2 Exp.  Raoult's law  van Laar NRTL
1.000 0.000 36.0 - - -
0.900 0.100 36.0 36.80 36.88 36.91
0.698 0.302 39.0 38.62 38.91 38.99
0.499 0.501 41.0 40.75 41.32 4132
0.301 0.699 45.0 43.37 4432 43.93
0.102 0.898 47.0 46.78 46.99 47.00
0.000 1.000 49.0 - - -

AAE. - 0.66 0.39 0.46

Table 4, The optimized binary parameters of the van Laar and
NRTL equations for each binary system

Parameters van Laar NRTL'

Systems Ap Ay Ap Ay

n-Hexanol(1)+
n-butyric acid(2) 1.4280 -0.0719 -505.232 832.973
n-Butanol(1)+

SN 3.8805 -0.1203 -691.889  931.975
propionic acid(2)
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Fig. 2. The comparison of calculated flash points with
experimental flash points for the n—hexanol(1)+n—butyric acid(2)
system,
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Fig. 3. The comparison of calculated flash points with
experimental flash points for the n—butanol(1)+propionic acid(2)
system
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