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Abstract—PFO(pyrolized fuel oil), which is the bottom oil from a NCC(naphtha cracking center), was initially
heat-treated at 300C for 2 hr under N; blowing to remove the volatile matters from the original constituents
of the feedstock. The nonvolatile precursor-pitch derived from the PFO raw material was thermally pyrolized
in the temperature ranges from 350C to 450C for 3 hr during the second thermal stage under 500 cc/min
N; blowing. Spinnable isotropic pitch with the softening point of 255C and the toluene insolubles of 28 wt%
was obtained at 370C, and then was successfully spun through a 0.5 mm capillary sized-spinneret. After
spinning, an isotropic carbon fiber of 25 pm diameter was obtained via oxidation and carbonization procedures.
Mesophase spherules began to be observed from the second-stage product pitch pyrolized at 4107, and
bulk mesophase with a flow texture was observed at 430C and 450C.
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Table 1. Analysis of the PFO raw material, the PFO pre-
cursor-pitch and A-240 pitch

Sample . \ ]
Prm PFO-I*  PFO-II' A-240 pitch

C/H Ratio 1.02 1.08 141
Aromaticity(%) 69.9 72.1 846
Sulfur content(wt%) 0.1 0.1 24
Molecular weight
Mn* 473 662 133
Mw? 1564 1190 311

Dispersity(Mw/Mn) 331 1.80 233
TGA* residual(wt%)

at 200C 73.6 92.9 99.6
at 500C 14.6 288 55.2
at 900C 7.6 58 18.6

“PFO raw material

*PFO precursor-pitch prepared by the first-stage thermal
process

‘Number average mol. wt. as determined by GPC
?Weight average mol. wt. as determined by GPC
*Thermal gravimetric analysis
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Fig. 1. '"H-NMR spectra of the PFO raw matgrial, the
PFO precursor-pitch and A-240 pitch.
(a) PFO raw material, (b) PFO precursor-pitch, ()
A-240 pitch '
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Fig. 2. Thermal gravimetric analysis(TGA) of the PFO
raw material(PFO-I), the PFO precursor-pitch
(PFO-II) and A-240 pitch.
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Fig. 3. Schematic diagram of the batch type reactor used
for preparation of a precursor-pitch.

1. Reactor 6. Thermocouple
2. Copper block 7. Condenser

3. Furnace 8. Recorder

4. Motor 9. PID controller

5. N, gas cylinder 10. Oil receiver
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Fig. 4. Schematic diagram of the bubble type reactor used
for preparation of an isotropic/anisotropic pitch.
1. Bubble reactor 6. SUS block
2. Distributor 7. Flow meter
3. Furnace
4. PID controller
5. Thermocouple

8. Pressure gauge
9. Control valve
10. N, gas cylinder
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Table 2. Thermal pyrolysis results of the PFO precursor-pitch for preparation of isotropic/anisotropic pitches at different

temperatures for 3 hr with 500 cc/min N; blowing

Properties PFO-1I” 350C 370T 39T 410C 430T 450C
Pitch yield(wt%) 63.0 389 319 272 264 249 25.9
Softening point(T) 88 215 255 315 355 >430 >450
Toluene insolubles(wt%) 0 46 284 54.1 84.1 99.9 97.5
Mesophase content(%) - 0 0 <1 10 100 100
Pitch structure type - <—-—— Isotropic ——> <—— Anisotropic —>

9PFO precursor-pitch prepared by the first-stage thermal process at 300C for 2 hr

As determined by polarization microscope
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Fig. 5. Polarization microphotographs(magnification: X
500) of PFO mesophase pitches prepared at 430°C
and 450°C for 3 hr under 500 cc/min N; blowing.
(a) at 430, (b) at 450C
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Fig. 6. SEM micrograph(magnification: X 1000) of the
isotropic carbon fiber prepared from the PFO-pre-
cursor pitch.
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