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Identification of Synthesized Pitch Derived from Pyrolyzed Fuel Oil (PFO) by Pressure
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Abstract

In this study, effects of the reaction pressure were studied for petroleum-based pitch synthesis. A two-stage reaction process
was performed based on different reaction pressure conditions. Each stage experiments for the two-stage reaction were consec-
utively carried out. The first stage was consisted of three different pressure conditions; high (10 bar), normal and low (0.1
bar). And the second stage was carried out at the normal and low (0.1 bar) pressure. The pitch synthesis was realized at
400 C for 2 h. Thermal properties and molecular weight distributions of each samples were investigated by analyzing the
softening point and MALDI-TOF data. Volatilized components during the pith synthesis were measured by GC-SIMDIS. In
case of the first-step reaction with the high pressure condition, the low molecular weight component participated to the pitch
formation more effectively and the pitch with the low softening point was obtained. However, for the case of the first-step
with the low pressure, the low molecular weight component was vent outside and the partial coke formation occurred.
Eventually, pitch properties such as the softening point and yield were controlled effectively by changing the pressure in the
pitch synthesis reaction.
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Figure 1. Scheme illustration of the reactor system for synthesis of
pitch at various pressure conditions.
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Table 1. Comprehensive Information of Reaction Condition

Sample Istep — 1 h 2step — 1 h
A-A Normal Pressure Normal Pressure
P-A Pressurization Normal Pressure
V-A Reduced Pressure Normal Pressure
A-V Normal Pressure Reduced Pressure
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Table 2. Softening Point & Yield of the Prepared Pitch

Input: 200 g, Temperature: 400 C, N, flow: 200 cc/min, Stirring rate: 400 RPM

Sample A-A V-A A-V
Softening point (C) 2229 > 350 265.5
Yield (%) 233 14.2 21
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Figure 3. TGA curve of prepared pitch.
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Figure 4. DTG curve of prepared pitch.
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Figure 5. Weight loss rate of prepared pitch for temperature range.
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Figure 6. GC-SIMDIS curve of distillated materials.
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