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Abstract
In this study, the physical and chemical analyses of petroleum residues (pyrolized fuel oil, PFO) were conducted and major
components were selected to investigate their fire and explosion characteristics. Major component distribution areas of the
PFO were identified via the GC-SIMDIS and MALDI-TOF analyses. In addition, the qualitative analysis of major component
distribution areas was performed by GC-MS analysis. Major components of pyrolysis residue were selected based on the re-
sults of various analyses such as EA, SARA and TGA. As a result, benzene, toluene and xylene were selected as major
components. Finally, the process hazard analysis software tool (PHAST) analysis was performed to investigate the range of
maximum damage effect in case of fire and explosion. Toluene presented the highest risk due to the radiation effect of 227
kW/m® and 118 m in the case of jet fire. Xylene and benzene showed the maximum radiant heat values of 114 and 151
kW/m?, respectively. It was also confirmed from the analysis of pasquill stability and wind speed that the radiant heat in-
creased up to 55% according to wind speed in benzene, which was considered to be a main factor increasing the influence
range.
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2.2. GC-SIMDIS %! GC-MS &M
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Table 1. Elemental Contents of PFO via Elemental Analysis

Element
Sample (*0)  Carbon Hydrogen Nitrogen Sulfur
name
PFO 87.4 7.2 0.1 0.1
Saturated Aromatic Resin
215 % 77.54 % 20.31 %
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Figure 1. SARA fraction of PFO via TLC-FID.
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Figure 2. Boiling-point distribution of PFO by GC-SIMDIS.

100
P 80 Naphthalene (128 m/z)
5
N
@
9
= 60 +— Anthracene (178 m/z)
=
=
=
2
= 40
@
2
=3
= 20
~

0 . Luh TTwony

0 75 150 225 300 375 450 525 600 675 750
Molecular weight (m/z)
Figure 3. Molecular weight distribution of PFO.
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Table 2. GC-MS Result of PFO

Chemical Area (%)
Cyclohexane 4-ehenyl- 0.68
2-methyl-1-propenyl 0.69
1,3 -dimethyl- 0.26
p-Xylene 1
1,2,4,5-tetramethyl 1.16
Ethyl 3.34
Benzene group
1-propenyl- 1.95
(1-methylethenyl)- 0.53
Styrene 1.5
1-ethenyl-3-methyl- 2.2
4-ethenyl-1,2-dimethyl 0.63
Indane - 6.97
2-methyl- 5.08
1,1-dimethyl- 0.5
Indane group 1,3-dimethyl- 2.05
2,3-dimethyl- 0.39
1,1a,6,6a-tetrahydro 5.9
Naphthalene - 24.97
1-methyl- 6.41
2-methyl- 8.71
1,2-dimethyl- 0.34
1,5-dimethyl- 0.88
1,7-dimethyl- 2.04
Naphthalene group
2,6-dimethyl- 0.88
2-ethyl- 1.48
1-(2-propenyl)- 0.73
2-phenyl- 0.23
1,4-dihydro 3.02
Acenaphthylene 1,2-dihydro- 1.23
- 3.7
Biphenyl 2-methyl- 0.38
4-methyl- 1.47
Diphenylmethane 0.52
- 1.93
Fluorene
1-methyl- 12
Phenanthrene ) 296
2-methyl- 1.54
Pyrene - 0.52
Total 99.97
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Figure 4. Thermogravimetric curve of PFO.
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