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Preparation and Characterization of Mesophase Pitches from
Petroleum Residues using Two-step Heat Treatment

HANJOO JO', MIN-JUNG JUNG', HYUNG-IK LEE?, YOUNG-SEAK LEE'"

'Dept. of Chemical engineering and Applied Chemistry, Chungnam National Univ.,
Gung-dong Yuseong-gu, Daejeon-Si, Chungcheongnam-do, 34134, Korea
’The 4th R&D Institute-4, Agency for Defense Development, Daejeon, 34186, Korea

Abstract >> To prepare mesophase pitches through low energy process, pyrolysis fuel oil with AICI; has been
modified using two-step heat treatment which is heat-treated at 330°C for 3~5 h after pre-treatment at 250°C.
The result of polarized optical microscope observation, mesophase is not observed in pitches carried out only
pre-heat treatment. While mesophase content is significantly increased from 9% to 100% according to increasing
secondary heat treatment time from 3 h to 5 h. Synthesizing of the mesophase pitch at low temperature of 330°C
is attributed to decrease of viscosity of the pitches carried out first heat treatment with AlCl;. The result of Fourier-
transform infrared spectroscopic analysis, it is expected that aromatization of aliphatic compounds is dominant at
early secondary heat treatment, on the other hand, polycondensation reaction becomes dominant as secondary heat
treatment time increases. Aromaticity and stacking height of the pitches secondary heat treated for 5 hours are
more increased about 25% and 107%, respectively, than that of pitches carried out only first heat treatment.

Key words : Mesophase pitch(H] Z3|o] A 3 Z]), Low energy process( Aol | 3-74), Pyrolysis fuel oil(3)] A&7,
Two-step heat treatment2TH & 2)), AlCL(E3}FLFu]E)

Nomenclature Subscripts
f.  : aromaticity PFO  : pyrolysis fuel oil
doo» : interlayer spacing (A) AICl;  : aluminium chloride
L. : stacking height (A) HCl  : hydrochloric acid

POM : polarized optical microscope

T SPA  : softening point appratus
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EA : elemental analyzer
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FT-IR  : Fourier-transform infrared spectrometer
HRXRD : high resolution X-ray diffraction
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Fig. 1 The manufacturing process of the samples
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Fig. 7 The polarized micrographs of (a) AC-CP, (b) MP-3h, (c) MP-4h and (d) MP-5h
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