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Production of Metallurgical Coke from Low Grade Coals by Utilizing the Coal Extract Obtained at 350°C

Ryuichi ASHIDA, Toshitaka NAKAIL, Hiroyuki NAKAGAWA and Kouichi MIURA

Synopsis

: We have recently presented a new coal solvent extraction method that enhances the extraction yield dramatically. The method extracts coal

using a flowing stream of a non-polar solvent such as tetralin under 10 MPa at 350°C. The extract yield reached 65 to 80% for bituminous

coals at 350°C, and the extract was separated into about 25 to 40% of soluble fraction at room temperature (soluble) and about 40% of solid

fraction which precipitated from the extract at room temperature (deposit). It was found that the soluble and the deposit were almost free

from inorganic materials. In this paper we clarified by the thermomechanical analyses that the extracts had remarkable fusibility when heated.

To utilize the characteristics of the extract, we investigated the possibility to produce metallurgical coke from slightly caking or non-caking

coal by carbonizing it with the extract (5 to 1 mixing ratio). The carbonized material obtained by the co-carbonization was much harder than

that prepared from coal itself even in the case of non-caking coal, indicating the possibility of producing metallurgical cokes from only

slightly caking coals or non-caking coals. We also succeeded in preparing mesophase from the extract. This suggested the possibility of uti-

lizing the extract as a feedstock of high performance carbon materials.

Key words: solvent extraction of coal; metallurgical cokes; low grade coals; high performance carbon materials.
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Table 1. Ultimate and proximate analyses of coal samples

used.
Coal Ultimate analysis [wt%, d.a.f] Prox. Analysis [wt%, d.b.]
(Abbreviation) C H N O (diff.) FC VM Ash
Adaro (AD) 73.1 5.1 1.1 20.8 51.7 46.5 1.8
Prima (PR) 76.3 5.5 1.4 16.7 532 414 5.4
Witbank (WT) 82.7 4.5 22 10.6 59.1 329 8.0
Pittsburgh #8 (PITT) 83.2 53 1.6 9.9 52.9 37.8 9.3
Temperature O Relief valve -_T-

controller

Thermocouple

Flow rate of solvent 00
=1.0 mi/mi 3 alve

0 mi/min N\ way :‘ Vi

: HPLC Pump
dh
mi Sample
(

Solvent

Filters

Separation trap

Fig. 1. Schematic of experimental apparatus used for ex-
traction in a flowing solvent.
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Fig. 2. Schematic of experimental apparatus used for car-
bonization.
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Fig. 3. Yields of gaseous product, soluble, TS-HI, deposit
and residue for four kinds of coals through the ex-
traction at 350°C.
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Fig. 4. Comparison of thermomechanical analysis curves
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coal (d) during the pyrolysis.
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Fig. 5. Comparison of weight decreasing curves of TS-HI,
deposit, residue, and the parent coal for AD coal
(a), PR coal (b), WT coal (c) and PITT coal (d)

during the pyrolysis.

Table 2. Softening temperatures of TS-HI and deposit ob-
tained from four kinds of coals by the extraction

at 350°C.
Softening temperature [°C]
Parent coal
Rawcoal TS-HI  Deposit Residue
Ad 404 160 232 434
PR 418 256 286 430
WT 420 153 268 433
PITT 412 265 343 434
Fohni,

IS OB AR A &, BRIMOHEIEE L TEE
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Fig. 6. Caking degree of the char prepared from the mixture of coal and deposit at 900°C.
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Fig. 8. Comparison of thermomechanical analysis curves
of coal, deposit and their mixture for WT coal (a)
and AD coal (b) during the pyrolysis.
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Fig. 9. Comparison of weight decreasing curves of coal,
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Fig. 10. Optical micrograph of mesophase prepared from
TS-HI of WT coal by heating it at 375°C for 20 h.
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