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Change of Coke Structure and Behavior of Fine Generation during Gasification of
Coke Sphere in High Temperature Region

Yoshiaki KASHIWAYA, Masahiro TAKAHATA, Kuniyoshi ISH1l, Kazuyoshi YAMAGUCHI, Masaaki NA1TO and Hiroshi HASEGAWA

Synopsis : According to the pulverized coal injection (PCI) into blast furnace (BF), the fine generation of coke in the lower part of BF especially around

raceway has come to an important problem for stable operation.

In this study, three kind of spherical cokes were used for gasification experiment simulated to the lower part of BF (1500-1700°C). Each

cokes before and after experiments were examined the fine generation using I type tumbler for single particle which was developed by au-
thors. The behavior of fine generation in high temperature can not predict from the conventional industrial tests such as CSR, DI, CRI and

JIS-RI, because the industrial tests are carried out around 1000°C and the apparent reaction rate of coke consist of not only a chemical reac-

tion rate but also a diffusion of gas in pore, depending on the reaction temperature. Especially in higher temperature than 1500°C, graphitiza-

tion behavior will affect significantly on the apparent reaction rate. Then, structure change of coke after experiment was investigated using

fluorescent resin and the change of porosity from the surface was clarified. The reaction zone from the surface to the inside was determined

by computer aided image analysis. It was found that the amount of coke remained in the reaction zone was in good agreement with that of

fine generated from coke.
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Fig. 1. Comparison of reaction mechanism between small
and large particle.

Reaction mode of coke lump
r 1

Chemical aspect Physical aspects
*reactivity *graphitization  *pore size &
of carbon degree distribution

V| O—

Chemical reaction

Surface reaction

O

Little Large

Fig. 2. Reaction mode and factors related to the coke gasi-
fication.
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Fig. 3. Experimental apparatus.
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Table 1. Physical properties of cokes.

Name | Kind of coke CSR DI(150/15) | CRI JIS-RI

A coke | Conventional 576% |84.2% 30.3% 38.8%

metallurgical coke
High strength and low
reactivity

B coke 66.2% | 86.42% 26.2% 21.8%

C coke | Formed coke 558% | 84.5% 34.2% 572%
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Table 2. Chemical composition and content of ash and

ultimate analysis of cokes (mass%).

Ca0 [Si0, | ALO, |MgO | TiO, |P,0, |Fe,0, [K,0 NaO [Ash |C ‘H 3
Acoke | 261 |59.96 | 2887 | 122 | 165 | 093 |478 [094 [043 [12.6 |867 | 044 050
Booke |1.79 | 56.13 | 2793 | 090 |161 |0.60 |568 |L14 [0.72 109 [88.5 1049 |058
C coke | 3.53 le.‘w 1590 130 |097 077 |928 |263 |071 [990 [89.6 [0.50 |0.62
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Fig. 4. Fine coke rate from cokes before experiment using
I type tumbler for a single particle.
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