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Fundamental Study on Thermal Degradation of Coke During

Rapid Heating

Synopsis :

Kouji TAKATANI and Yuji TwANAGA

The thermal degradation behavior of coke in the blast furnace is investigated by experiments with rapid
heating and model analysis considering the intraparticle temperature and stress distributions.

It is presumed that the thermal stress is closely related to the expansion and contraction of coke during
heating and there exist two types of crack in coke in the blast furnace. One is breakage with exfoliating
spherical husk and the other is split from surface to inside.
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Fig. 1. Schematic diagram of experimental
apparatus for rapid heating of coke.
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Fig. 2. Intraparticle temperature change of
metallurgical coke heated rapidly.
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Fig. 3. Intraparticle temperature change of
semi-fromed coke heated rapidly. '
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Fig. 4. Effect of coke diameter on the intrapar-
ticle temperature change.
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Fig. 5. Effect of furnace temperature on the
intraparticle temperature change.

Photo. 1. Macro cracks of metallurgical
coke heated up to 1400°C.
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Fig. 6. Representation of temperature profile.
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Fig. 7. Coordination system.
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Fig. 8. Change in length of test piece.
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Fig. 9. Change in intraparticle temperature, tangential stress and radial stress.
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