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Abstract Degree of crystallinity, porosity and oxidation resistance of coal tar pitch with the heat treatment

temparature and pressure were investigated. Hexagonal type 4D carbon/carbon composites were made from the ma-

trix of coal tar pitch through the process of pressure impregnation and carbonization(PIC). And then we observed the
effect of applied pressure on the densification. The pressure of pressure carbonization have a little effect on the degree
of graphitization. The pore area ratio of cokes was decreased by 1.5 times when it was treated at 600 bar compared to

atmosphere. As the treatment pressure increased, the initial temperature of the oxidation reaction of cokes obtained
with the heat treatment up to 650°C was delayed. As the pressure to carbon/carbon composites increased from 100 bar

to 600 bar, the ratio of the density was improved a lot and the porosity was decreased.
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Fig. 1. Schematic diagram of pressure impregnation & carboni-
zation apparatus.
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Fig. 2 Interlayer spacing of cokes with the applied pressure and
heat treatment temperature.
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Photo. 1. SEM photographs of matrix pitches after pyrolysis
under various pressure ; (a) atmospheric, (b) 100 bar, (c) 600
bar.
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Fig. 3. Pore distribution of cokes after atmospheric carboniza-
tion at 650C
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Fig. 4. Pore distribution of cokes after pressurized carbonization
at 650°C under 100 bar.
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Fig. 5. Pore distribution of cokes after high pressurized carboni-
zation at 650°C under 600 bar.
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Fig. 6. Pore area of cokes with the applied pressure.
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Fig. 7. Density and porosity changes of cokes with the applied
pressure.
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Fig. 8. TGA thermograms of cokes heat treated up to 650°C
under the various pressure in flowing air.
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Fig. 9. TGA thermograms of cokes heat treated up to 2300°C
after pyrolysis under the various pressure in flowing air.
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Fig. 10. Ratio of density increasing of 4D CFRC with the vari-
ous density after PIC and HPIC process.
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Fil. 11. Porosity of 4D CFRC with the various density after PIC
and HPIC process.
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