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Effect of Rapid Heating Conditions on Crack of Coal Particle

Masaru NISHIMURA and Kazuma AMAMOTO

Synopsis : In the SCOPE21 coke making process, there is a preheating process which raise the temperature of coal particles up to about 400°C before

coal charging. It is known that coal particles are broken into pieces when they are heated rapidly to over 1000°C in the DIOS process." It is

undesirable that coal particles break into fine powder in preheating process of the SCOPE21. Because fine powder causes various troubles in

coke making process such as carry over phenomenon. Then, effect of rapid heating condition on crack of coal particles from room tempera-

ture up to 380°C was investigated. Down flow type experimental apparatus was used in this study, and 6 kinds of coals were investigated

about heat crack. From this investigation, next results were obtained.

1) Crack of wet coal particles, in the case of direct rapid heating from room temperature up to 380°C, was remarkable.

2) Degree of the heat crack of wet coal samples that Ro were about 0.7~0.8 was low in rapid heating.

3) Degree of the heat crack of coal particles, in the case of rapid heating up to 380°C after heating and drying below 250°C, became

lower.

Preheating process was divided to two stages in the SCOPE21 coke making process. The first stage is the drying and preheating process in

which coal particle is heated and dried and fine coal powder is separated in the same time. The second stage is the rapid heating tower

process after the drying process. Obtained results were applied to the heating condition in two preheating processes.
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Fig. 1. Outline of the SCOPE21 coke making process.
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Table 1. Properties of coal samples.

Ash =~ VM Ro log MF
Coal % d% % loggddpm
Luscar 9.0 23.6 1.16 1.75
Goonyellla 9.2 26.4 1.12 3.09
Pittston MV 7.6 35.1 0.94 3.50
Witbank 7.8 34.2 0.74 0.95
Lemington 8.0 35.0 0.72 231
K-Prima 32 439 0.58 -
Coal |« Carrier Gas:N,
container

/ Spiral tube
s

Main heater

Residence time
:0.7~0.8sec.

Gas

Particle catcher

Fig. 2. Apparatus for rapid heating test of coal particle.
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Fig. 3. Ro of coal samples and Change of particle size
after testing with apparatus in case of non heating
(shows mechanical crack).
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Fig. 4. Roof coal samples and the degree of heat crack.
Heat crack (difference of mean particle size)=
(Treated with the apparatus in non heating—rapid
heating).
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Fig. 5. Relationship between the degree of mechanical
crack and the degree of heating crack of coal parti-
cles.
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Fig. 11. Image of heat crack of coal particle heated rapidly.
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