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Abstract—Effects of quinoline entrainer content, extraction temperature and pressure in fractionation of
pitch with supercritical toluene is investigated. Quinoline contents 0, 3, 7, 10%, temperatures 325, 345, 365C
and pressures 27, 47, 67.2 bar were selected as experimental conditions. The addition of quinoline made
the solubility of pitch increase and made changes on extraction selectivity. Furthermore, it was effective
on the formation of fusible mesophase pitch. So, it is anticipated that the mesophase pitch could be used
as the precursor for the formation of a high-performance pitch-based carbon fiber.
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Table 1. Properties of precursor pitch
Solubility(wt%)

Hexane insoluble 61.30

Toluene insoluble 27.00

Quinoline insoluble 0.56
C/H atomic ratio 181
Softening point(C) 121.8
Mesophase content(vol%) 0
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Fig. 1. Simplified schematic diagram of the cxperimental
apparatus.

1. Solvent reservoir 6. Temperature monitor

2. In-line filter 7. Heater

3. Pump 8. Pressure guage

4. Check valve 9. Micrometering valve
5. Magnedrive stirrer 10. Trap
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Fig. 2. Cumulative extraction yield with varying time at
different sample weight(T=345°C, P=95.3 bar).
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Table 2. The weight percent of extracted pitch at different
extraction conditions

Quinoline TCo) P(bar)
content(wt%) 27 47 67.2
0 325 19.67 51.59 64.03

345 28.02 33.69 56.20

365 3149 38.48 47.03

3 325 20.03 59.02 67.50
345 27.50 39.35 60.53

365 32.02 4181 51.03

7 325 20.05 72.18 70.73
345 28.05 41.39 64.92

365 31.50 45.27 55.90

10 325 21.71 68.55 73.60
345 27.60 26.61 68.53

365 32.26 4242 59.27

100 T T T T
a 325°cl
< 0 345°C
(e Qo
o 365°C
— /A\A
52 -
3 6of /A/ i
c F //
9 i
5 - O
2 a0 — T
i
]
20 } .
[8) L i 1 O S S—
0 2 4 6 8 10 12

Quinoline (wt%)

Fig. 3. Effect of quinoline content in extraction yield at
different temperatures(P =47 bar).
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Fig. 4. Toluene and quinoline insolubles of raffinate(0%
quinoline entrained).
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Fig. 5. Toluene and quinoline insolubles of raffinate(10%
quinoline entrained).
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Fig. 6. Toluene and quinoline insolubles of raffinate ex-
tracted at different quinoline contents(P=47 bar).
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Fig. 7. Comparison of toluene insoluble of raffinate with
extraction yield.
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Fig. 8. §-Resin of raffinate extracted at different quinoline

content(P =47 bar).
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Fig. 9. B-Resin of raffinate with extraction yield(P=47
bar).
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Fig. 10. Relationship between toluene insoluble increase
and quinoline insoluble increase of raffinate ex-
tracted at different quinoline content.
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Fig. 11. Polarized micrographs of raffinate extracted at
different quinoline contents(T=345°C, P=47
bar); (a) 10%, (b) 7%, (c¢) 3% and (d) 0%.
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