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Abstract

In this study, pitch was synthesized using pyrolysis fuel oil (PFO). Coke with mesophase microstructure was then prepared
from the synthesized pitch and its properties were evaluated. Pitch was synthesized by poly-condensation reaction, which is
an endothermic reaction at a temperature above 400 °C because the PFO was mainly composed of molecules with two to
three aromatic rings. The Coke reactor was composed of the pretreatment reactor, preheater for applying heat energy, and
coke drum for inducing microstructure of coke. Coke was prepared from synthesized pitch by controlling the temperature
of the preheater to 400~490 °C, and properties were evaluated by polarization microscope, XRD and Raman spectroscopy.
The coke prepared at a preheater temperature of 460 °C identified flow anisotropic microstructure, and the electrical con-
ductivity was 72.0 S/cm due to high crystallinity. And the flow anisotropic coke showed approximately 2.2 times higher elec-
trical conductivity than that of Super-P, a conductive carbon material.
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Figure 1. Physical chemistry of PFO; (a) GC-SimDis, (b) DTG, (c) MALDI-TOF, (d) DSC.
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Table 1. Physical & Chemical Properties of PFO

PFO

Ash (wt%) 0.25

Carbon value (wt%) 8.97
Saturated -

SARA (%) Arom.atic 93.91

Resin 5.77

Asphaltene 0.32

Carbon 92.41

Hydrogen 7.35

EA (%) Nitrogen 0.02

Sulfur 0.04

H/C ratio 0.954

Table 2. The Softening Point of Manufactured Pitches
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Figure 3 Image according to preheater condition.
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Figure 4. Polarization microscope Image according to preheater condition.
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Table 3. XRD and Raman Spectroscopy of Pitch Cokes

XRD Raman spectroscopy
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