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Abstract - The MSITs(Minimum Spontaneous Ignition Temperatures) or AITs(Autoignition Temperatures)
describe the minimum temperature to which a substance must be heated, without the application of a flame or
spark, which will cause that substance to ignite. This study measured the MSITs(Minimum Spontaneous
Ignition Temperatures) of n-pentanol+ethylbenzene system by using ASTM E659 apparatus. The MSITs of
pure n-pentanol and ethylbenzene were 285°C and 475°C, respectively. The experimental MSITs of n-penta-
nol+ethylbenzene system were a in good agreement with the MSIT calculated by the proposed equations with
a few A.A.D.(average absolute deviation).
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Table 1. Comparion of experimental and calcu-
lated ignition delay time by MSIT for

n-pentanol

No. T[K] T explS] In T exp. 7 prea.(Eqn. 14)

1 558.15 187.95 523618 144.27

2 563.15 118.85 4.77786 110.19

3 568.15 106.63 4.66936 84.56

4 573.15 83.00 4.41884 65.20

5 583.15 33.75 3.51898 39.28

6 593.15 16.32 2.79239 24.07

7 603.15 9.41 2.24177 14.99

8 613.15 6.85 1.92425 9.48

9 623.15 5.19 1.64673 6.09

10 |633.15 3.90 1.36098 3.96

11 |643.15 3.28 1.18784 2.61

12 | 653.15 2.19 0.78390 1.75

13 |663.15 1.50 0.40547 1.18

AAD. 8.93

logr=—11.02+ 7356.3(%) (15)

SemenovZF AAIE 2] (6) 2] (15)°] s 4
7} 43t RA|(B)E <F 140.0 kJ/mole°] HT}.
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Table 2. Comparison of experimental and calcu-
lated ignition delay time by the MSIT
for ethylbenzene

No. T[K] T exp[S] In 7 exp. 7 o5t (Eqn.16)
1 748.15 10.88 2.38692 10.43
2 753.15 10.19 2.32140 8.92
3 763.15 5.99 1.79009 6.55
4 773.15 4.48 1.49962 4.86
5 783.15 3.32 1.19996 3.63
6 793.15 2.63 0.96698 2.73
7 803.15 2.07 0.72754 2.07
8 813.15 1.77 0.57097 1.58
A.AD. 0.41
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Table 3. Comparison of MSITs between experimental and several reported data for pure substances

MSITs(C)
Compound This study NFPA SFPE Sigma SAX |Babrauskas| Hilado Jackson Scott Zabetakis
[10] [11] [12] [13] (1] [14] [15] [16] 2]
n-Pentanol 285 300 300 300 427 300 427 300
Ethylbenzene 475 432 430 432 432 471 432 460 477 432

- 49 -

Bt 7} A3 %] Al16H A2E 2012 49



ol
=2

ol

grolyith, H oA AUS 25 E J|HoE 2
T Z210C FSAA LA AATHS SA
3 A3} 480°C ol A 2.48sec, 490°C ol A] 2.44sec 18]
I 500°C oA 1.99secoll 3}3}9]Th

QT =
=
==

=5

5.2.3. n-Pentanol(0.5)+Ethylbenzene(0.5)Al<] &<
dilen

2 Ao 310TCAA L3rF dojuvA] gof
A 10CsAIZ] 320 A& 73Y3}od 15.82sec
of W3ld-& grolltt HAaAA LS EE 2] ¢
3 5CUd 315Cell= 37t dojuA] ghol thA|
2CEAIZ1 317°Coll A st A3 20.19secol A Z
ALl 2 Aokt) HAAARe T 7]
O L2 5C 5L 10T AsA#A LA AAZE
< =43 A3} 350°C A 6.59sec, 390°C A 3.30sec,
450°C A 2.53sec, 1] Il 460°C ol A] 1.92secol] 23}
3Tt

5.2.4. n-Pentanol().7)+Ethylbenzene (0.3)A2] A<
sl s

£ Ao A= 300TColA 37} dofuhA] ZolA
10C45A1Z1 310TC ol AP 718d3te] 24.13secol &
S o) ARSI EE 2] 93] 5T
& 305°Cell At A3 34.27sec' st} F o] ThA|
2T 303Coll A3sted, 40.55secoll A FH AW
325 AT HAAAAIEE VYo &
EE5C £ 10T AsAA LA AATHS 4%
A3} 370Coll A 3.46sec, 390°CNA 3.09sec L&Al
400°Coll A 3.01secoll BH3}3}93Th

5.2.5. n-Pentanol+Ethylbenzene A9 HAAA
w3l o] o
E AFA 42 SAFES B4 A9 =4
glol| e} HAAARS 57T SIS AEES
olal o Z Qo AAGE 2] (8)F (9)F ©]-8-3}
o HAF H F4F 2dS A A ST

S a2=

il
=]

Ty rramry = 290.5—78.2.X, +255.6.X7 (18)

Ty ey = 285.1+108.3X, —269.3X7+352.8X7  (19)

n-Pentanol+Ethylbenzene AlollA] 2t2+¢] &3tz
oA de HaAAwdstes AAFS g5
o gt oS3k vl ske] Table 49} Figure 101 YEk
Wolth & ATl A AARE 4] (14)) 27 <52
Aggkel AAATHE 0924 A dAEka 9l
o} mebA 2 Aol AR A& o] &3t TE

KIGAS Vol. 16, No. 2, April, 2012

3
Table 4. The experimental and the predicted MSITs
for n-pentanol+ethylbenzene system
Mole fractions MSITs(C)
Xy X, Exp. Eqn.(18) Eqn.(19)
0 1 285 290 285
0.3 0.7 303 290 303
0.5 0.5 317 315 316
0.7 0.3 347 361 350
0.9 0.1 425 427 422
1 0 475 468 477
A.AD. 7.23 1.56
500
4504 o Bl
—vy—Cdlc.
400
o
E
- / U
300 /V/
20 T T T T
00 02 04 06 08 10
Mole fraction of ethylbenzene(X)

Fig. 1. Comparison of MSITs prediction curves
with experimental data for n-pentanol(X;)+
ethylbenzene(X,) system.
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