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Abstract—Coal tars have been used as feedstocks in order to find guiding principles for the preparation of the
high quality pitch cokes. It was compared that the carbonization behavior and the properties of raw coal tars;
CTE(Coefficient of Thermal Expansion) values and microtexture of cokes prepared from refined coal tars were also
compared. The values of C/H atomic ratio of raw coal tars showed 1.08-1.45.

By the refining raw coal tars with solvent extraction method, the anisotropic texture development of pitch cokes
has been considerably improved. This coke showed “Flow-domain” texture against mosaic texture from raw coal tar.

Coal tar was converted into coke for 45 min at 550°C but it took more than 5 hours at 430°C. At 450°C, coking
yields and CTE value of cokes were higher than any other temperature. Coking yields were decreased and the textures
of coke were mosaic at 550°C. Pitch cokes prepared at 470°C have high coking yield, well-developed anisotropic tex-
ture, and low CTE.
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In conclusion, heat treatment temperature, on preparing pitch coke from coal tar, was an important factor as in-
dicating from comparison of coking yields, microtextures, and CTE values. By property of coal tars, good quality of
pitch coke can be prepared at 470°C and 500°C with coal tar used.
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Table 1. The properties of raw coal tars
Item VM« FC? Ash Sulfur C/He Q4
Sample (wt%) (wt%) (wt%) (wt%) ratio (wt%)
BT 77.26 22.73 0.01 0.43 1.42 1.80
CT 76.59 23.35 0.06 0.41 1.45 2.17
DT 80.35 19.61 0.04 0.32 1.25 0.79
ET 79.05 20.83 0.12 0.38 1.08 1.12
Note) a: Volatile Matter, b: Fixed Carbon, ¢: Atomic Ratio, d: Quinoline Insoluble
Austelos, Zare) A4 3AsE TMA(Thermo- Table 2. Solubilities of raw coal tars
ical lyzer, Stant del TMA 1 =3
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ol&3tel ERAENY] SN FAHH Fraction\  (wt%)  (wt%)  (wt%)  (wt%)
nHS 75.50 79.70 79.50 80.80
ot al xi
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BI-THFS 0.59 0.16 2.25 1.85
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Fig. 1. Comparison of optical microtexture of cokes derived raw coal tars.

Table 3. The properties of refined coal tars

\ Item VM FC Ash

Sulfur C/H
Sample\ (wt%) (wt%) (wt%) (wt%) ratio
BT 78.42  20.58 nil 0.43 1.36
CT 81.07 1893 nil 041 1.37
DT 82.63 17.37 nil 0.38 1.26
ET 80.82 17.18 nil 0.44 1.28

DT-THFI 20.88 76.08 3.04 0.83 242
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Fig. 3. Comparison of optical microtexture of
cokes derived from coal tar (DT).
A: raw coal tar, B: refined coal tar
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Fig. 5. Comparison of coking yields.
pressure: 8 kg/cm?G, coking time: A; 3 hrs, B;
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Fig. 6. Optical micrographs of cokes prepared from refined coal tars.

pressure: 8 kg/cm2G, coking time: 5 hrs

Table 4. Comparison of various coke texture

Sample
Temp. (°0) BT CT DT ET

450 FM FD FD FD
470 FD FD FD FD
500 FD MF FM M
550 M M M M

Note) FM: Flow-Mosaic Texture, MF: Mosaic-Flow
Texture, FD: Flow-Domain Texture, M: Mosaic Tex-
ture
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Fig. 7. CTE values of green cokes prepared from
refined coal tars.
pressure: 8 kg/cm?G, coking time: 5 hr
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