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Effect of Pore Structure of Coke on CO, Reactivity and Abrasion of Coke

Hidekazu FUIMOTO, Shozo ITAGAKI, Izumi SHIMOYAMA, Kiyoshi FUKADA and Tatsuro ARIYAMA

Synopsis

: Improvement in coke strength against abrasion is needed for a stable operation of blast furnace. Pore structure of coke (e.g. pore size distribu-

tion and tortuosity) is important for an improvement of coke abrasion strength, because its effect influences CO, diffusion coefficient and

coke strength after CO, reaction. In this study, production of coke samples having different pore structure was attempted by blending differ-

ent size of slightly caking coal to coal blend. The effect of pore structure on CO, reactivity and abrasion after CO, reaction was investigated.

In case that larger size (2-3 mm) slightly caking coal was added to coal blend and carbonized (Coke A), the pore size distribution of coke

became wider and contained larger pore which had higher value of tortuosity than the coke produced by adding smaller size (1-2 mm) slight-

ly caking coal particles (Coke B). Difference in pore structure is considered to be originated by bubble size generated during softening of

coal particles. Relationship between pore size and tortuosity is caused by the quantity of bottle-neck type pores in coke.

The reactivity of Coke A was higher and the extent of the reaction at inner part of coke lump analyzed by X-ray computerized tomography

was larger, compared with the Coke B. These differences are considered to be based on the fact that large pore enhances diffusion of CO, into

inner part of the coke, and that concentration of shear stress easily occurs around large pores.

Key words : coke; pore structure; pore distribution; tortuosity; X-ray CT; bubble size.
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Table 1. Coal properties.

Mean Maximum Volatile Total

Reflectance (%)| Fluidity (ddpm)| Matter (%) Inert (%)
Strongly caking coal 1.05 5000 27 34
Slightly caking coal 0.70 3 33 33

Table 2. Carbonization conditions.

Coal packing Moisture (%) Carbonization |Carbonization
density (kg m™) temperature (K)|time (h)
750 8 1373 6

Table 3. Shear Conditions.

Coke weight Vertical stress |Shear distance
Sh te (s
(ke) ear rate (s™') (KPa) (m)
10 0.23 6.0 40
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Fig. 1. Effect of slightly caking coal size on coke proper-
ties.
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Fig. 2. Effect of slightly caking coal size on fine coke
ratio.
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(b) Slightly caking coal size;2-3mm

Fig. 3. Sectional view of coke.
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Fig. 4. Effect of slightly caking coal size on pore size dis-
tribution.
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Fig. 8. Porosity profiles in the 20% reacted coke by X ray
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Fig. 9. Reactivity profiles in the 20% reacted coke by X
ray CT.

Fig. 10. Material balance in the cylindrical volume.
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Fig. 11. Schematic diagram of sectional view of the car-
bonization chamber.
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