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Abstract—Hexane-insoluble coal tar pitch was converted into mesophase pitch by heat treatment in the range of
410-450°C, and its optical anisotropy and solubility were investigated to see the formation of mesophase. The C/H ratio
was about 2.33 and the optical texture was classified as a mixture of small domain(SD) and flow(F) when the pitch was
heat treated at 450°C, 7 hrs.

Quinoline insolubles of mesophase pitch was mainly from benzene solubles, and the sum of benzene insolu-
bles/pyridine solubles and pyridine insolubles/quinoline solubles was maintained almost constant during the heat
treatment of the pitch.
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Fig. 1. Schematic diagram of experimental ap-

paratus.

1. Reactor 2. Copper block
3. Furnace 4. Motor

5. Ny gas inlet 6. Thermocouple
7. Condenser 8. Recorder

9. PID controller 10. Oil receiver
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Table 1. Characteristics of raw and hexane-insoluble coal tar pitch
men nalysis (% Proximate analysis (%
- f{le €| tal; alysis ( oS) . SLEL atF_C:)l ysis (AS)h Q.I(%) £20
Raw pitch  89.72 3.89 1.30 0.39 4.7 53.74 46.24 0.02 5.6 0.91
HI pitch 90.3 4.78 1.32 0.3 3.3 48.80 51.20 — — 0.92

aVolatile Matter, #Fixed Carbon, ?Ma: aromaticity
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Fig. 2. Solvent extraction of mesophase pitch.
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Fig. 3. The effect of heat treatment time on for-
mation of quinoline insolubles and meso-
phase. — - — Mesophase, — @ — Quino-
line insolubles.
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Fig. 4. The effect of heat treatment time on
volatile matter.
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Fig. 5. The effect of heat treatment time on C/H
ratio.
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Fig. 7. Solubility and anisotropy of mesophase
pitch prepared at 450°C.
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Table 2. Classification of optical size and texture

(51

Optical texture

Abbreviation Size (um)

Isotropic I —
Anisotropic — —

Fine mosaic M, 2.5
Medium mosaic M,, 2.5-5.0
Coarse mosaic M, 5.0-10.0
Small domain SD 10.0-60.0
Domain D 60.0
Elongated mosaic EM 10.0-20.0
Flow F 20.0-60.0
Flow domain FD 60.0
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Fig. 9. Polarized-light micrographs of mesophase.
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NOMENCLATURE

: hexane solubles

: hexane insolubles

;. benzene solubles

: benzene insolubles
. pyridine solubles

. pyridine insolubles
. quinoline solubles

: quinoline insolubles

REFERENCES

. Brooks, J.D. and Taylor, G.H.: Chemistry and

Physics of Carbon, Vol. 4, p. 243 (P.L. Walker Jr.,
ed.) Dekker, New York (1968).

Rhee, B.S., Ryu, S.K., and Oh, K.H.: “Rheological
Characteristics of Mesophase Pitch”, Kor. J. Ch.
E., 3(2), 93 (1986).

Kim, J.Y,, Ryu, SK., and Rhee, B.S.: “Formation
of Carboneous Mesophase from Coal Tar Pitch”,

slatss N27TH X563 1989 102

HWAHAK KONGHAK, 26(5), 486 (1988).

. Kim, LY., Choi, J.H., Ryu, SK., and Rhee, B.S..

“Rate of Formation of Carboneous Mesophase by
Heat Treatment”, HWAHAK KONGHAK, 27(1),
85 (1989).

Mochida, 1.: J. Fuel Soc. Japan, 64, 796 (1985).
Weinberg, V.A., White, J.L., and Yen, T.F.: “Sol-
vent Fractionation of Petroleum Pitch for Meso-
phase Formation”, Feul, 62, 1503 (1983).
Mochida, I., et al.: “Carbonization of Aromatic
Hydrocarbons-III”, Carbon, 13, 489 (1975).
Sanada, Y., et al.: J. Japan Petrol. Inst., 16, 746
(1973).

Rhee, B.S. and Ryu, S.K.: “Rheological Behaviour
of Petroleum Pitch during its Transformation to
Mesophase”, Proceedings (7b-201), World Con-
gress(Ill} of Chem. Eng., Tokyo (1986. 9).

. WHEMES, ERMES, BERw ARSERM. 20

LB L HEH, it Y1 574747,
(1980),

R



