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Examination of Resolidification and Carbonization Mechanism of Coking
and Non- or Slightly-caking Coals during Coke Production

Kouichi MIURA and Kenji KATO

Synopsis : Under the recent tight supply-demand situation for caking coal, it is important and urgent to develop technologies which enable the utilization
of low grade coal as much as possible for the production of metallurgical coke. To meet with the urgent and important demand, members of
the Iron and Steel Institute of Japan (ISLJ) have been actively engaging in the development of new technologies utilizing low grade coal as
metallurgical coke feedstock. The research workshop “Research and Development for Low Grade Coal Utilization Technology for Cokemak-

ing”, which lasted 2002-2005, has examined the mechanism of resolidification and carbonization of coking and non- or slightly-caking coals
by using sophisticated analytical techniques that are widely employed in the field of carbon science. In this review the results obtained are
briefly introduced, and the difference and similarity of the mechanism of resolidification and carbonization between caking and slightly cak-

ing coals are discussed.
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Fig. 1. Schematic representation of carbonization processes of caking coal and non-caking coal.
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Fig. 2. Franklin model showing the development of long-
range order on carbonization.”
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Fig. 3. Methods employed by the research workshop “Re-
search and Development for Low Grade Coal Uti-
lization Technology for Cokemaking” for charac-
terizing coking process.
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Fig. 4. Modelling the progression of structure during car-
bonization and graphitization of a carbon.'?
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Fig. 5. Thermoplasticity of various coals during the heat-

ing up at the rate of 3K/min.">
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Fig. 6. Effect of mixing ratio of Witbank coal in the
tan §,,,, values of the blended coals (Goonyella-
Witbank).'?
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Fig. 7. Change in the amounts of three components for
Goonyella and Enshu coals with increasing temper-

ature.
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Fig. 8. Change in spin concentration of the three compo-
nents for Goonyella and Enshu coals with increas-
ing temperature.
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Fig. 11. XRD patterns of the heat-treated coals at different temperatures, (a) 1000°C, (b) 1500°C, (¢) 3000°C. K9: K-9, GO:

Goonyella, SH: Shinka, EN: Enshu, JE: Jellinbah-East.
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Table 1. Comparison of the structural parameters determined by XRD and TEM analyses.

XRD XRD (Hirsh) XRD (Diamond) TEM
Interlayer Crystallite Crystallite Average Average layer Average Average
Sample spacing size size stacking size stacking layer size
doo2 (nm)  Le (nm) Le (nm) n L (nm) n L (nm)

K-9 0.343 2.0 0.75 32 1.3 4.7 1.7
Shinka 0.348 1.2 0.55 2.5 1.3 1.8 1.3
Goonyella 0.342 1.7 0.71 3.1 1.3 4.0 1.6
Enshu 0.347 1.3 0.58 2.7 1.1 2.6 1.3

Intensity (-]

Raman shift [em™']

(a)

Fig. 15.
Spectra normalized to represent absolute intensity.
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