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Hel Bl2 A5 o 2& =& 400C, 430ColA dAelshe] HAAZ] wlzslo|a A 2= 1l
wWahs zapsiolnh,

7 gxolla dxle] Alzko] Frigtol whel o zs|o] 2] ghekyt C/Hulw Fobskalend, 430CelA 54]
2t 74 92%9] oz o|2st A Eglo}, coarse mosaic HElE Hgirh,

g A9 &of 3% 77} mosaic el vz o] xE HAsh= ok 51%9] asphaltenes} bulk o
z#Hol A% HAHsls oF 13%°l pre-asphaltenes & + Ulew, o] F FEe TP

pre-asphaltenec| dominant partner %388 3}ol asphaltenex bulk mesophase® & 3hs|2}

Abstract— The texture and properties of carbonaceous mesophase pitch formed from coal tar pitch by treating it
at 400°C and 430°C for different times have been studied, using optical microscope with polarized light and measuring
mesophase content, volatile matter content, C/H ratio, interlayer spacing (dooz) and crystalline size (Lo

The mesophase content and C/H ratio were found to increase with residence time. Heat treatment at 430°C for 5
hours resulted in a coarse mosaic type mesophase, the content of which was 92%.

About 51% of asphaltene and 13% of pre-asphaltene, having mosaic type and bulk type texture, respectively, have
been obtained by solvent extraction. However, by mixing the two fractions, the asphaltene was transformed into the
bulk mesophase type because of the dominant partner effect of the pre-asphaltene fraction.

1. M = ab4d 3l ® (anisotropic pitch) 5 AHEshs Zle g

ol A& BlaAdfel Mag Agshd AR §Hel &

2ol 4% BkAAF (high performance carbon ouv g obd3l FAgolA e A7l 2 8RS A7
fiber: HPCF) & A4kebr] fishe] As szsolx 3, £8 wAg 3A AR olr] sEE kA
%% (mesophase process)[1]e] & #AE Aoz I glelA) ok 3w elst ATl Aol FHE st
o], o7& #eld ElAAHF (low modulus car- 3 dart ¢l § kAR AzdAl e s
bon fiber: LMCF) #|2& #l3le] ARgslE 544 A PANA elaAlfruct 3 249 145 shaif

of %A 4 Qo wEolnl.
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Fig. 1. Schematic diagram of heat treatment re-
actor,

el i X 6% e 1. Reactor 2. Electric furnace
7b 9}, 9 Bde 9ix H4d7] (Leco Co., model 3. Thermocouple 4. Ny gas inlet
5. Motor 6. Condensor
600)%, 5l +4& F92471(Leco Co., model 7. Oil receiver 8. Recorder
490) & A}g-35l9on], Table 1o H59l 24 ZAnE 9. Controller 10. Feed inlet
Table 1. Characteristics of raw coal tar pitch
Softening Elemental Analysis (%) Proximate Analysis (%) Benzene Quinoline f,¢
point insolubleinsoluble
C H N S Odiff) VM¥ Ash F.C¥ (%) (%)
85°C 89.72 3.89 1.3 0.39 4.7 53.74 0.02 46.24 413 5.6 0.91

% Volatile matter
b Fixed carbon
9 {,: aromaticity

HWAHAK KONGHAK Vol. 26, No. 5, October 1988



488 AR -

Raw Pitch

Fi: 0il

Extraction |«—— n-Hexane

Insolubles (H.I)

Fy: Asphaltene Extraction | «——— Benzene

Insolubles (B.I)

F3: Pre-asphaltene <| Extraction «—— Tetrahydrofran

F4: Insolubles (THF. I)
Fig. 2. Solvent extraction of raw coal tar pitch.
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Fig. 3. The effect of residence time on C/H mole
ratio and residued volatile matter.
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100
-®- 400°C
i -B- 430°C
80 ——~ ref.(B)

© 400°C, 0 hr

400°C, 1 hr

430°C. 5 hrs

400°C, 5 hrs

Fig. 4. Formation. of mesophase from coal tar
pitch.
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Fig. 5. The effect of residence time on_formation
of mesophase.
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Fig. 6. The effect of resndence time on optical tex-
ture and contents of mesophase.
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Table 2. Classification of optical size and texture

19

Optical texture Abbreviation Size (2m)
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. 7. The effect of residence time on benzene in-
solubles.
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Fig. 8. The effect of residence time on.stacking
height of lamellar (L)) and interlamellar

space (dy,).
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Table 3. Elemental analysis of fractions of coal

tar pitch
oil asphaltene pre-asphaltene THF-insolubles
(Fp (Fo) (F3) (Fg)
C 8877 91.79 90.92 92.29
H 5.00 4.79 441 3.50
N 311 1.21 1.51 3.31
C/H 1.48 1.6 1.71 22
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