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Abstract

In order to investigate structural changes of the pyrolysis fuel oil (PFO), the volatile matters and heavy oil fractions were
separated from PFO by heat treatment temperature. As a result of "H-NMR analysis of volatile matters, 1~2 ring aromatic
compounds contained in the petroleum residue were mostly removed at a temperature before 340 ‘C. Moreover, new peaks
corresponding to aliphatic hydrocarbons were detected at the chemical shift of 2.0~2.4 ppm. It is attributed that the ali-
phatic hydrocarbon sidechain was cracked from the aromatic compound by the cracking reaction occurred at 320 C. The
C/H mole ratio and aromaticity increased with increasing the heat treatment temperature. Therefore, from the structural anal-
ysis results of heavy oil fractions and volatile matters from PFO, the decomposition of the aliphatic sidechain by cracking
reaction and the separation of volatile matters by boiling point of components were mostly affected structure changes of
the PFO.
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Figure 1. Scheme of simple distillation apparatus.
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Figure 2. '"H-NMR spectrum of pyrolysis fuel oil.
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Figure 3. Pitch yield and carbonization yield at 1000 C of pitches.
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Figure 4. "H-NMR spectra of volatile matters; (a) aromatic region at the chemical shift of 6.0~9.0 ppm, (b) aliphatic region at the chemical shift
of 0.5~4.5 ppm, and relative peak area of (c) total aromatic/aliphatic, (d) aromatic hydrocarbons, and (e) aliphatic hydrocarbons.
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Table 1. Elemental Analysis Results and Aromaticity of Pitches
Samples
PP280 PP300 PP320 PP340 PP360
C 92.2 91.6 92.2 92.2 92.3
Elemental analysis H 72 7.1 7.0 7.0 6.8
results N 0.03 0.03 0.05 0.04 0.04
S 0.08 0.07 0.04 0.04 0.02
C/H mole ratio 1.07 1.07 1.10 1.11 1.13
Aromaticity (f,) 0.74 0.77 0.78 0.78 0.80
1.2 C/H mole ratio 4. & =
aromaticity -
1.1 - o Moo 2 PFOE dAT|8te] F|XE AFzsh= 27gellA, 280~360 T2 2%
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ool {0l 1l p 1l A5}, 18 W 28 FUR) TREAANS) fAKE AT wol
PP280 PP300 PP320 PP340 PP360 20 33 o)ge] ChMISES S1aHE AN o] AEE o
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