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Degradation of Coke due to Gasification

Synopsis:

Tonshik CGHANG and Mitsuru TATE

Experiments on the degradation of cokes due to gasification with CO, under the presence of ore and

alkali were carried out.
Following results were obtained:

1)  The degree of gasification increases with the increase of blending ratio of ore, and this brings

about the corresponding decrease of strength.

2) The presence of alkali increases the chemical reaction rate by its catalytic action, and results in

the localization of reaction sphere to the surface zone of a coke particle.

It also results in the con-

servation of a sound core and in the apparent alleviation of the degradation of the particle as a whole

(compared to that without alkali).

3) Coke B made from a specially inferior coal blend shows a steep fall of strength after reaction
at a overall gasification ratio of 109 or so, and this feature becomes remarkable under the presence
of alkali, while the strength of coke A made from an ordinary coal blend decreases gradually as the

degree of reaction increases.

The difference between coke A and B seems to suggest that “critical degree of gasification”, at which

it may disintegrate, of the latter is essentially smaller than that of the former.

It also seems to suggest

that the remarkable degradation of coke B probable at some high degree of reaction may be at least
one of the reason of its severe disintegration in the experimental blast furnace (in the 26th run).
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Table 1. Experimental conditions.

Item of Coke size |Sample weight| Temperature Reaction gas Reaction time|Alkali addi-
investigation (mm) (g) °C) (1/ mm) (h) tion (g)
N,+CO,:2~6
= 32._, Coke only | 9.52~12.7 130~250 900~1 100 002:25’50375’100% 0.5~1.5 —
Y
< |8 Presence of y 125 N,+CO, : 4
= y 1000 0.5 —
‘g ore (0/c:1,2,3) C0,:25,50,75,1009, .
-~
= 1050 N,4+CO, : 4
= M 4 0G0O* 1000, 110004  CO,: 759 1~2 -
= Reactivity
B % 40 1050 RGO, 2 4 1 KOH : 25
: MS I 21 5~75%
S MD I z 130, 150 1050 OBk ok thos, | 0.5~2 [ KOH :25
Y part of test were carried out at 50g coke weight, [000°C, 1100°C ’

*%  Mini-drum index
*#%  Micro-strength index
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Table 2. Strength index of coke (%).

Kinds of coke
%\\\\“\‘\\‘\R~\\\\\\\\‘\\\ Coke A | Cokeb B
Index
Porosity 45.1 47 .4
Gasification ratio for IDI 24.8 34.6
x, Befor reaction 88.8 83.6
o)
- After reaction 63.9 45.2
DIsgk 90.8 88.7
TIjs00 54,7 45.1
— +28mesh 54.5 43.9
wn
= +48mesh 70.8 63.1
MID 82.3 75.3

* Drum index of I type
**  Drum index
#kk  Tumbler index
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Fig. 7. Relation between apparent density and
porosity after reaction,
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Fig. 8. Influence of alkali addition on relation
between gasification ratio and apparent
density after reaction.
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Fig. 10. Relation between overall and actual
gasification ratio of fine coke.
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Fig. 11. Relation between gasification ratio
and MSI after reaction.
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Fig. 13. Relation between overall gasification ratio
and MDI after reaction.
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