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Development of New Cokemaking Process by Blending of Coal Particles Coated by Caking Coal

Hidekazu FusiMoTo, Kiyoshi FUKADA, Takashi ANYASHIKI and Izumi SHIMOYAMA

Synopsis : New cokemaking by blending of agglomerated coal particles was developed for making high strength and high reactivity coke. Agglomerated

coal particles were produced by coating the slightly caking coal particles with caking coal particles. In the case of conventional cokemaking

process, at the high blending ratio of the slightly caking coal, coke reactivity is raised, however, coke strength reduces. Cracks can be easily

generated at the interface between coke textures, because the slightly caking coal particles have low fluidity at the carbonization and the

semi-coke has high contraction.

The slightly caking coal particles (1-5 mm) coated with the caking coal were carbonized in coal blend. From microfocus X ray CT images,

the generation of the cracks at the interface between coke textures was not observed. When the ~0.5 mm of Ro=1.1% caking coal was used

as a coating coal and the slightly caking coal (MF value; 2 ddpm) was used as a central coal, coke strength and coke size were enhanced. At

1373-1773K, the CO, reaction rate of the coke blended with 20% agglomerated particles was higher than that of coke without adding ag-

glomerated particles.

Key words: new cokemaking process; agglomeration; particles coated by caking coal; slightly caking coal; caking coal; CO, reactivity; coke strength;

microfocus X ray CT.
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Fig. 1. Schematic diagram of new cokemaking process.

Table 1. Properties of central coal particles and coating
coal particles.

Ro(%) | MF(ddpm) | Total inert(%)
Coal A 0.70 150 20
Slightly caking coal Coal B 0.70 2 20
Coal C 0.68 1 32
Coal D 1.55 20 18
Caking coal Coal E 1.10 3000 33
Coal F 1.37 200 30

Table 2. Conditions of coal agglomeration experiments.

Diameter 1200mm
Angle of inclination of pan] ~ 42°
Revolution number 15rpm
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Table 3. Carbonization conditions.

Carbonization temperature |1373K
Carbonization time 6hours
Coal moisuture 8%

Bulk density (Base coke) |750kg m~®
Bulk density (New coke) 780kg m >
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Fig. 2. Photo of particles coated by caking coal.

Fig. 3. Sectional view of particles coated by caking coal.
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Fig. 4. Size distribution of slightly caking coal and parti-
cles coated by caking coal.

Fig. 5. Polarization microscopic photo of coke derived from coated by caking coal.
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Fig. 6. Effect of coating of the caking coal particles on the generation of cracks around the slightly caking coal particles.
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Fig. 7. Coke structure around the slightly caking coal for conventional and new type coke.
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Fig. 8. Effect of the addition of slightly caking coal and

particles coated by caking coal on coke strength.
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Fig. 11. Effect of size of the coating coal particle on coal
agglomeration properties.
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Fig. 13. Effect of the type of the coating coal particles on
coke properties.
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Fig. 16. X ray CT images of coke before and after CO, reaction.

0.15
[ Base coke
Coke blended
F': particles coated by
% 010 caking coal
)
e
®
f=
i
ksl
$ 005
4
0.00 1

1573 1773
Reaction temperature (K)
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Fig. 18. Coke strength after CO, reaction at the high reac-
tion temperature.
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