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A 2 2 W] deiM JaAdwslers AAE B2 e ARshe Aol dukyott
2 A7 AE ASTM E659-78 AXE ojg3td 71143 EFEQ ethylbenzene+n-hexanol A2t
ethylbenzene+n-propionic acid A9 W3R AA| 7k} AIT #AE S5 248AE 745k ©78
A4l ethylbenzene, n-hexanol, n-propionic acid®] ZA4E HAixdWslers 742} 475°C, 275°C and
si1°cyh. 2E)3 F Qe 24 RANA SR BRI AATE AXE Aol % dFE EH AL
3 He Hago| el dXEHTT

ABSTRACT

The values of the AITs(Autoignition temperatures) for fire and explosion protection are normally
the lowest reported. This study measured the AITs of ethylbenzene+n-hexanol and ethylbenzene+n-
propionic acid Systems from ignition delay time(time lag) by using ASTM E659-78 apparatus. The
AITs of ethylbenzene, n-hexanol and n-propionic acid which constituted binary systems were 475 °C,
275 °C and 511 °C, respectively. The experimental ignition delay time of ethylbenzene+n-hexanol and
ethylbenzene+n-propionic acid systems were a good agreement with the calculated ignition delay time
by the proposed equations with a few A.A.D.(average absolute deviation).

Keywords : AITs(Autoignition temperatures), Ignition delay time(time lag), ASTM E659-78, Fire and explo-
sion prevention, Ethylbenzene+n-hexanol system, Ethylbenzene+n-propionic acid system
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Table 1. Comparison of autoignition temperature (AIT) between experimental data and several reported data for pure

substance
AIT (°C)
Compounds - - -
This study [ NFPA Sigma SFPE Jackson Egolf Hilado Yagyu
Ethylbenzene 475 432 4322 430 460 432 432 -
n-Hexanol 275 - 293 300 - - - 285
n-Propionic acid 511 465 513 466 - - 475 435
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Table 2. Comparison of experimental and calculated
ignition delay time by the AITs for ethylbenzene(0.7)+n-
hexanol(0.3) system
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Table 3. Comparison of experimental and calculated
ignition delay time by the AITs for ethylbenzene(0.5)+n-
hexanol(0.5) system

No. | TIK] | Tepls] | 10 Texp L(‘T“el‘;r NOE‘T‘:SM No. | TIKI | tepls] | InTex. 'E‘T"ef)“ N"E‘T':Sear
1 159315 | 1973 |298214] 1472 | 17.94 1 158315 | 1922 |295595] 17.84 | 2024
2 l61315| 765 |203471| 869 | 842 2 | 59315 | 1349 [2.60195| 12.70 | 13.00
3 |61815| 7.7 |1.96991| 7.66 | 7.17 3 60315 | 1035 233699 914 | 874
4 |62315] 529 |166582] 677 | 6.8 4 | 61315| 517 |1.64287| 665 | 614
5 64315 | 397 |137877] 420 | 375 5 62315 | 437 |147476] 489 | 448
6 | 65315| 334 |120597| 334 | 308 6 | 633.15| 331 |1.19695| 363 | 338
7 |e66315| 201 |1.06815| 268 | 261 7 64315 | 284 |1.04380] 272 | 265
8 |67315| 245 |089609] 2.16 | 228 8 | 65315 | 217 (077473 205 | 213
9 | 68315 | 175 |055962] 176 | 205 o |e6315| 172 |0s4232] 156 | 176

AAPE| - - T 107 | 923 AAPE| - - ~ | 1039 | 657

AAD.| - i : 098 | 052 AAD.| - - ~ | 068 | 050
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4.3.3 Ethylbenzene(0.3)+n-hexanol(0.7)4]¢] =<3}
st

B Agor= 290°CoA 3] AP Aot w3}
7t QojukA] ton, 2°C~3°CH AFAlA eIl
243 A 305°CAA Hxwslrh Heged, 2
W32 AA)7HE 2538 secT) ©lE VIHOE 5°C
2L 10°CY AsAA BIAAAA RS S A
370 °Col A 1.93 secoll &a}3ld ).

AAE AE AEE o] &3dHE Feld Ao @
HAE Fehd o )2 s &3 2l

A o

In t=-2051338+ 13672.86056(%) (10)
1
Int= _5.55204-4552.56444(..)
T
s 1)?
+5.5431846x 10 (f) an

A (1009 4 (110] % ASPES AFFF vz
3ty Table 49 YERRSAT)

Ay Ao o3k AR ASFE 0982, WAE Heje] A
= AR AIF7 098624 MEF Ao} vldF 2e] H)
=3t A3g BolARL HAE A % AF3le] 4
@ W dXFa Ut

Figure 1914 ¢ < i%o] &FE2 9] AT H|&
gl B3E9 AITE ojt8de] BEAED ¥ 2%
oA w3lE]9] o m, ethylbenzeneo] B Ao Qe 7
£ 24 1-077K w3lenrt $43 oA 7
Fg Bolx vk wEtA of# HEE Fal AdAgl
A A g FRs dqwer] 99 $83% Aart 2
Table 4. Comparison of experimental and calculated

ignition delay time by the AITs for ethylbenzene(0.3)+n-
hexanol(0.7) system

No. | TIK] | Tepls] | In texp, IE‘T“":T N"E‘T’:s‘gear
1 |578.15 | 25.38 [3.23396| 2301] 23.50
2 [583.15] 17.60 [2.86790| 1879 18.94
3 [593.15| 12.84 [2.55257] 1265 1253
4 |603.15| 790 [2.06686] 863] 848
5 |e13.15| 535 [1.67710] 597 5386
6 |623.15| 4.69 |1.54543] 417] 413
7 |633.15| 333 [120207] 295 296
8 |643.15] 193 |0.65752] 211] 216
AAPE| - ] - 876| 866
AAD.| - ] ; 077] 072

—n— Exp.
- o- ldeal.

Autoignition Temperature(°C})

¥

T y U T u T T T y
0.0 0.1 02 03 04 05 06 07 [oX:] 08 10

X, (mole fraction)

Figure 1. Experimental AIT of ethylbenzene+n-hexanol
system.
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Table 5. Comparison of experimental and calculated
ignition delay time by the AITs for ethylbenzene(0.7)+n-
propionic acid(0.3) system

Linear |Non-linear
No. TIK] | Texpls] | In Texp. (o) (o)
1 763.15 | 19.71 |2.98113| 21.77 | 21.37
2 773.15 | 16.59 |2.80880( 12.34 | 12.36
3 778.15 7.45 12.00821) 9.34 9.41
4 783.15 | 7.44 |2.00687| 7.09 7.17
5 793.15 404 (1.39624) 4.14 4.18
6 803.15 | 246 [0.90016] 2.44 2.45
7 813.15 146 10.37844| 1.46 1.44
AAPE. - - - 9.90 9.88
AAD. - - - 1.24 1.19

GojubA] 2gkon, 2°C~3°C A5AlA 502°ColA
Z Wt AREReH, a0 B3R QA7 20.8 3sec
R} o2 7|FOE 5°C L 10°CY F5AlA w3
QNS 2338 A3t 540°Co A 1.90 secol] &3}3h
At

AAFT AP AFEE o) &3t HE Fe 2 @)F
8148 e 4 52 JehE et 2t

Int= —52.63912+43245.78165(%) (14

Int= 7.50034—52176.71911(%)

2
+3.78409 14 x 107(%) a15)

Table 6. Comparison of experimental and calculated
ignition delay time by the AITs for ethylbenzene(0.5)+n-
propionic acid(0.5) system
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4.43 Ethylbenzene(0.3)+n-propionic acid(0.7)A19) =}
Sik-lgo s

B dYoMe 495°ColA 3wlel AEAs) w3t
YoluhR] §gtom, 2°C~3°C F5A1A 510°CoAA F
Z sy} dolwton, o WS HA|THE 20.63 sec
Atk ol & 7HLeZ 5°C E& 10°CH FeAA ws
AAANL 2338 A7} 550°Co)A] 1.49 secol] 23}3}
Rt

AA gAY ARE ol gste HF FEA 4 @+
A3 Feiel 4 B Jerd o2 2t

In T = -51.92843 +42940.52892(%) (16)
Int= 214.70846—384997.97101(;11-,)
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Table 7. Comparison of experimental and calculated
ignition delay time by the AITs for ethylbenzene(0.3)+n-
propionic acid(0.7) system

No. | TIK] | Tepls] | 1nTexp L(‘tneta)' N°E‘T':3€““ No. | TIK] | Tepls] | 10 Texp IE‘T“":?‘ NOE::SW
1 | 775.15 | 20.83 |3.03639] 23.36 | 23.73 1 | 783.15 | 20.63 |3.02675] 1821 | 2001
2 | 778.15 | 20.13 |3.00221] 1884 | 1895 2 | 78815 | 1132 242657 1286 | 13.13
3 | 783.15 | 1551 |274148] 1321 | 13.12 3 |793.15| 1031 |233311] 9.12 | 886
4 |79315| 626 |183418| 659 | 648 4 |79815| 569 |1.73871] 650 | 6.13
5 | 798.15| 413 |141828| 468 | 4.61 S |803.15| 528 166393 465 | 436
6 |803.15| 353 |126130| 334 | 332 6 | 808.15| 287 |105431] 334 | 3.17
7 |808.15| 219 078390 239 | 240 7 |813.15| 213 |075612] 241 | 237
8 | 813.15| 190 |0.64185| 172 | 176 8 |823.15| 149 |039878] 127 | 141
AAPE| - - - 949 | 922 AAPE| - - ~ 1342 | 1068
AAD.| - - - 095 | 097 AAD.| - - - 094 | 073

oYL =2, A21F A3B, 20074
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Figure 2. Experimental AIT of ethylbenzene+n-propionic
acid system.
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acid(0.7)1A] 510°CE Jelstth.
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