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The Effect of Defects on Surface-breakage Strength of Coke

Takashi ARIMA
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Synopsis : Single coals were carbonized at different bulk densities in a pilot coke oven. DI, micro-strength indices and porosities of cokes were mea-

sured and polished coke samples were observed under a low magnification microscope. It is shown that the strength of coke matrix does not

depend on the rank of parent coal and that the surface-breakage strength of coke is determined by defects such as non-adhesion grain bound-

aries and connected pores. The formation mechanism of these defects are discussed.

Key words: coke strength; porosity; defect; dilatation.
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Table 1. Coal properties.

Coal Abbre- Ash Volatile Total Mean Maximum | Maximum

viation| matter sulfur reflectance | dilatation fluidity

in oil
(%) ) %) %) %) (ddpm)
(dry basis) | (dry basis) | (dry basis)

K9 K9 9.7 18.5 0.19 1.55 42 51
Gregg River GR 9.6 209 0.32 1.42 5 28
Blue Creek BC 9.0 25.8 0.94 1.20 235 6918
Eagle EA 8.0 25.7 0.67 1.11 81 339!
Peabody PB 6.9 344 0.92 0.89 163 20417
Peko PE 9.7 36.4 0.83 0.76 45 372
Newcastle Blend | NB 10.2 36.1 0.67 0.74 -11 91
NC-SCC NS 10.4 36.6 0.56 0.72 8 245
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Fig. 1. Relation between DI and porosity P.
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Fig. 2. Relation between DI and the rank of parent coal.
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Fig. 3. Relation between micro-strength index and the
rank of parent coal.
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(b) Gregg River (MSI 51.3)

Fig. 4. Photomicrographs of coke particles for MSI measurement.
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(a) Newecastle Blend (MSI 37.3)

(b) Newcastle Blend (MSI 37.3)

Fig. 6. Photomicrographs of coke particle for MSI measurement.

(b) Peabody

Fig. 7. Photomicrographs of coke.
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(a)Eagle

Fig. 10. Photomicrographs of coke showing connected pores.
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Fig. 11. Process of coke pore formation.
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