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Influence of Strength and Reactivity of Formed Coke on Reaction, Heat Transfer and
Permeability in Lower Part of Blast Furnace

Tkuo Komaki, Kazuyoshi Y amacuch, Morimasa Icama, Kazuya Kunitomo,
Tetsuya Y amamoro, Yoshifumi Morizane and Takeo Uno

Synopsis : The influence of formed coke properties on the phenomena in the lower part of the blast furnace has been researched
with two kinds of model experiment in order to establish the formed coke using technology.

First, the influence of physical properties of formed coke on the deadman structure was investigated using a
semicircular model capable of simulating the heat transfer in the furnace.

The deadman having low void fraction is generated during using formed coke due to the formed coke properties with
high bulk density and low void fraction. This structure results in the increase of metal hold-up, suppresses the gas
entering into the deadman and leads to the lack of heat in this area.

In order to improve the deadman structure for smooth gas entering, it is effective to charge 50mass% formed coke
in the peripheral area or to mix 50mass% formed coke with normal coke previously.

Second, the influence of strength and reactivity of formed coke on the reaction and permeability was investigated
using a 90° sector model capable of simulating the reaction and heat transfer in the lower part of the furnace.

The fine coke generation in the raceway can be suppressed and the permeability is kept stably by use of formed coke
having higher strength at room temperature than normal coke.

High reactive formed coke is burnt rapidly in the raceway, resulting in the acceleration of pulverized coal heating and
combustion. The use of high reactive formed coke leads to the improvement of reducing efficiency of the furnace due
to the decrease of CO, gasification temperature and the increase of CO gas amount.

Key words : ironmaking ; blast furnace process ; formed coke ; pulverized coal injection ; coke degradation ; coke reactivity ; raceway

; deadman.
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Table 1. Properties of coke sample (1).

Strength at room Size Repose Bulk density | JIS reactivity

temperature; %% (%) | range (mm) | angle (deg) | (kg/m3) )
Normal coke 90. 1 9~13 3.5 533 28.8
Formed coke 89.5~93.7 9~13 132.3~34.5 591~685 48.2

Table 2. Properties of coke sample ( 2).

Size Repose Bulk density | Void fraction
range (mm) angle (deg) (kg/m3) -)
Normal coke 2~4 35.3 510 0. 573
Quasi-formed coke [ 3.9~ 4.1¢ X8 0L 26. 6 430 0. 429
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Fig. 1. Measuring results of stagnant surface and
quasi-stagnant surface profiles.
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Fig. 2. Distributions of coke temperature in the dead-
man.

Table 3. Measuring results of metal hold-up in the deadman during
using normal and formed cokes.

Void fraction in| Fine content Metal hold-up in

the deadman (-) | (-1mm) (massX) | the deadman (mass¥)
Normal coke charge 0. 573 2.0 3.8
Quasi-formed coke charge 0. 429 0.5 45.2
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Table 4. Changes of dust concentration and char
content in the deadman during using nor-
mal and formed cokes.

Dust concentration Char content

increase (kg/Nm3) { in the du_.:st (mass¥)

Normal coke charge 0.0 5.

Formed coke charge -0. 033 21,
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Fig. 3. Measuring results of fine material popula-
tion in the deadman dust during PC injection.
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