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Control of the Size Degradation Behavior of Coke

Takashi ARIMA

Synopsis : Studies on the size degradation behavior of coke were reviewed. Coke is brittle material and the defects that cause volume breakage and sur-

face breakage have been discussed. A possibility that large pores in coke act as “Griffith” flaws was suggested.

The history of coal blending technologies for using low-rank caking coals, which form “weak” coke with fingery structure when car-

bonized alone, was reviewed. The concept of the degree of void filling during coal softening was discussed.

In order to control the size degradation behavior of coke, the mechanical qualities indicated by drum tests such as the JIS drum test and the

MICUM test should be related to the structures and properties of coke.

Key words : coke; size degradation; drum test; defect; crack; fissure; pore; coal blend; dilatation; caking property.
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Fig. 1. Change in coke qualities in blast furnace with tem-
perature.

Fig. 2. Coke particles reacted with molten FeO.
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Fig. 3. Longitudinal section of a coke lump.
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Fig. 4. Coke pore structure.

(a) Cracks around a inert particle

(b) Cracks in a inert particle

Fig. 5. Cracks around and in an inert particle.
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Degree of void filling, F= V/ Vo=V po

V  Specific volume at max. dilatation in free swelling (m¥/kg)
Vo Specific volume at charging (m3/kg) = 1/p i
b Bulk density of coal charge (kg/m3)

Coke oven

Coke oven

Coke Free Coal Coke Free
swelling charge swelling
a. F>1 (Sufficient dilatation) ~ b. F<1 (Insufficient dilatation)

Fig. 7. Degree of void filling.
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Fig. 8. Mechanism of coke pore formation.
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Transverse section

b. coke from low rank coal

Longitudinal section

Fig. 9. Sections of coke lumps.
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