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Influence of Inert Materials on Contractile Behavior and Fissure Formation of Coke

Kiyoshi FUKADA, Tetsuya Y AMAMOTO, [zumi SHIMOYAMA, Takashi ANYASHIKI,
Hidekazu FunmMoto and Hiroyuki Sumi

Synopsis : Inert materials such as coke breeze have a great influence on the contractile and fissure formation behavior of the coke cake as well as coke

quality. Firstly, the contraction coefficient and Young’s modulus of semi-cokes, which were produced with the different blending conditions of

inert materials, inert brand, grain size and blending ratio, were measured. And then coke shrinkage and fissure formation in coke oven were

evaluated by the carbonization test and a mathematical simulation model.

Due to the inert materials, micro cracks are generated inside the coke and contraction coefficient and Young’s modulus decrease. Inert type,

grain size and blending ratio affect the contraction coefficient curve and shrinkage ratio declines with the increase of the difference between

coal and inert contraction coefficient, grain size and addition ratio. The existence of inert material also has an important effect on the coke

cake structure. Clearance enlarges with the increase of inert size to around 0.30-0.50 mm, but further size increase gives negative effect to

clearance. It is considered that the decrease in macro fissure becomes smaller than the increase in micro crack with the rise of inert size.

Key words: coke; breeze; contraction coefficient; Young’s modulus; crack; clearance; thermal stress.
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Table 1. Characteristics of coals used.

Proximate analysis Gieseler properties —

(mass% d.b.) ST' MFT2RT® MF Ro

ASH VM (°c) (°c) (°C) (ddpm) (%)
Coal A 8.8 356 394 430 460 603 0.77
Coal B 9.7 237 400 456 493 928 1.12

*1:Softening Temperature, *2:Maximum Fluidity Temperature, *3:Resolidification Temperature

Table 2. Characteristics of additives used.

Proximate analysis
(mass% d.b.)

Ultimate analysis
(mass% d.a.f.)

ASH VM C H N S
Coke 11.0 0.7 97.6:0.23 1.0t 0.74
Delayed oil coke (DOC) 0.3 120 89.4 3.92 291 158
Anthracite 13.4 6.5 92.8 3.08 1.21 0.30
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Fig. 2. Contraction coefficient of additives.
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Fig. 15. Photomicrographs of coke microstructure. (a) Without breeze, (b)
0.075-0.149 mm breeze added, (¢) 0.300-0.500 mm breeze added,
(d) 0.710-1.000 mm breeze added.
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