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3D Analysis of Coke Microstructure Using p-X-ray CT

Yuichiro Y AMAMOTO, Yoshiaki KASHIWAYA, Masaru NISHIMURA and Masahiro KUBOTA

Synopsis : The performance of coke in blast furnace (BF) used to prefer a high strength and low reactivity, generally. One of the reasons is in the impor-
tance of the gas and liquid permeability in BF, which are related to the stable operation of BF. On the other hand, the energy saving on the BF
will contribute the decrease of CO, emission, because the proportion of CO, emission in the iron making field is quite large. To decrease the
reducing agent ratio the reaction efficiency in the BF should increase more and more. It is recognized that the reactivity and the strength of coke
contradict each other. The high reactivity coke generally has a low strength. To overcome the contradiction, we are going to use the catalytic ef-

fect on the coke gasification. Therefore, it is important to clarify the mechanism of coke gasification concerning to the coke microstructure and
porosity. In this study, the coke gasification were analyzed using p-X-ray CT. The optimum conditions for the image processing of the data
from the p-X-ray CT were obtained through the comparison with the cross section of the coke embedded in the resin. Nondestructive obser-

vation became possible. It was found that the relatively larger structure (carbon and pore: ~0.5 mm) were almost the same between the

u-X-ray CT and the cross section of the sample embedded in resin, but smaller structure could not observed appropriately. The problems

(ex.: existence of iron catalysts, difference of thickness for X-ray absorption, efc.) to get a proper image by. u-X-ray CT still remained.

Key words : coke gasification; u-X-ray CT; nondestructive analysis.
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Fig. 1. Laboratory scale coking furnace and Retort.
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Table 1. Ultimate analysis of coal (d.a.f).

VM (%) | Ash | Total S c H N o
(%) (%) (%) (%) (%) (%)

36.1 8.5 0.48 75.13 4.95 1.87 9.07

Ash: Dry base

X-ray detector
(stationary)

Fig. 2. Schematics of u-X-ray CT.
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(a) Classification of brightness. (b) CT image obtained.

Fig. 5. Procedure of adjustment of u-X-ray CT image
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Image processing of coke cross section.
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Fig. 6. Result of XRD analysis of iron oxide as catalyst.

Table 2. Experimental conditions and gasification degree
obtained in the present experiment.

Name Catalyst (%) | Diameter {mm) | Reaction time (s) | GD* (%)
Sample 1 - 20.1 4200 254
Sample 2 261 201 4200 31.0
Sample 3 11.1 19.6 4200 31.7

GD*:Gasification Degree (d.a.f}
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Fig. 11. Comparison of cross section of sample 1 after

reaction (*: black—white inversed for comparison).
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Comparison of cross section of sample 1 before
and after reaction obtained by p-X-ray CT .
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Fig. 14. Comparison of cross section of sample 1 before and after reaction.
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Fig. 16. Variation of porosity. (1) Before reaction using
U-X-ray CT, (2) after reaction using y-X-ray CT,
(3) after reaction using optical microscope.
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Fig. 17. Variation of porosity. (1) Before reaction using
U-X-ray CT, (2) after reaction using p-X-ray CT,
(3) after reaction using optical microscope.
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Fig. 18. Variation of gasification degree with catalyst ad-
dition.
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Fig. 19. Comparison of cross section of sample 2 after
reaction.
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Fig. 20. Comparison of cross section of sample 3 after
reaction.
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Fig. Al. Difference of height in the section of coke sam-
ple in comparison with the different polishing
method. (1) Manual polishing, (2) polishing ma-

chine with high accuracy.
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