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Measurement of Autoignition Temperature of 0-Xylene+n-pentanol System

Ha Dong-Myeong'f - Lee Sungjin*
Department of Occupational Health and Safety Engineering, Semyung University
"Department of Liberal Arts and Science, Semyung University
(Received June 28, 2006 / Accepted August 14, 2006)

Abstract : An accurate knowledge of the AlTs(autoignition temperatures) is important in developing appropriate
prevention and control measures in industrial fire protection. The measurement of AlTs are dependent upon many
factors, namely initial temperature, pressure, vessel size, fuel/air stoichiometry, catalyst, concentration of vapor,
ignition delay time. The values of the AITs used process safety are normally the lowest reported, to provide the
greatest margin of sefety. This study measured the AITs of o-xylene+n-pentanol system from ignition delay time by
using ASTM E659-78 apparatus. The experimental AITs of o-xylene and n-pentanol were 480°C and 2857,
respectively. The experiment AITs of o-xylene+n-pentanol system were a good agreement with the calculated AITs
by the proposed equations with a few A.A.D.(average absolute deviation).

Key Words : AlTs(autoignition temperatures), ignition delay time, ASTM E659-78, process safety, o-xylene+n-pentanol
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 |Hilado |Jackson | SFPE |Yagyu
o-Xylene 480 463 | 4639 | 464 | 501.1 | 465
n-Pentanol 285 300 | 300 | 300 300 | 300
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Table 2. Comparison of experimental and calculated ignition
delay time by the AIT for o-xylene(0.7)+npentancl(0.3)

system
No. TIK} | Tewpls] | InTexp. | Linear(Teq) | Non-linear(Test)
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Table 3. Comparison of experimental and calculated ignition
delay time by the AIT for o-xylene(0.5)+n-pentancl(0.5)

Table 4. Comparison of experimental and calculated ignition
delay time by the AIT for o-xylene(0.3+pentanol(0.7)

system system

No. TK] | Tewls] | InTep | Linear(Tes) |non-Linear(Tes) No. TIK] | Tewls] | InTep | Linear(Teq) | non-Linear(Teq)

1 605.15| 6.95 | 1.938742 6.14 7.14 1 588.15 | 17.89 | 2.884242 15.87 14.12
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Table 5. Comparison of experimental and calculated ignition
delay time by the AIT for o-xylene(0.1)+n-pentanci(0.9)

system

No. TK] | Texpfs] | InTexp. | Linear(Test) | non-Linear(Tes)

1 581.15 | 33.90 | 3.523415 26.89 24.07

2 583.15 | 29.37 | 3.379974 24.84 21.29

3 593.15 | 15.57 | 2.745346 16.84 12.11

4 603.15 | 9.24 | 2.223542 11.56 7.44

5 613.15 | 6.47 | 1.867176 8.04 492

6 623.15| 5.13 | 1.635106 5.66 3.46

7 643.15| 2.76 | 1.015231 2.89 2.04

8 653.15 | 2.29 | 0.828552 2.09 1.69

9 663.15 | 1.84 | 0.609766 1.54 147
A.APE. - - - 14.82 2521
AAD. 1.98 3.12
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Fig. 1. Experimental AIT of o-xylene(X1)+n—pentandl(X) system.
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