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Abnormal Operation Due to High-Temperature Degradation of Coke

Mitsuru 'TATE, Yoshikazu KUWANO, Kickiya Suzuxi

Tongshik CHANG, Hirao Go, and Mikiyasu MATSUZAKT

Synopsis:

In the last period of the 25th campaign, during which coke (B) made from an inferior coal mixture was
used, a stagnant stock movement and anincrease of pressure drop in the lower region occurred at the
times when maximum volume of molten products was accumulated in the hearth.

Observations with a fibre or bore-scope showed:

(1) Feeding of flaky coke fines from above into the raceway around the tuyere nose;

(2)  Scattering of coke fines in the upper bosh (at the position Byj;_,);

(3) Alternative fluidization and rapid descent of flaky coke fines in the furnace center (at the position
Cri-1);

(4) Rise of slag bath surface to a high level (at position Cyy—,).

_ __These phenomena together with the results of hot-model experiments made the authors_conclude that

Hlat

the flaky coke fines, generated at some high—temperature region above the combustion zone as a result
of a degradation of charged coke, accumulated gradually in the bosh and hearth and caused a marked
increase of slag hold~up and of resistance to gas flow. -
Investigations on the cooled furnace contents after blowing-out suggested that the degradation, or the
revelation of defects inherent in coke (B), might start at about 1 000°C in the lower shaft and become
remarkable in the belly. Though a degradation due to the gasification with CO, may be supposed, other
mechanisms should also be examined in view of a large quantity of alkaline matters adsorped by coke in

the region from lower shaft to belly.
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Table 1. Specifiction of scopes.

Specification: ey Length | . ion Visible |Resolving | Applicable | Applicable
diameter of view Focus distance power temperature| pressure

Sort ( mm) ( mm) (mm) |(line/mm) ca) ( kg/ cm?)

Fibre scope 11 2000 Straight |Adjustable] 17~oc0 31 —15~80 1.0

Bore scope 12 | AO00 | Straight | Adjustable 10~oo 45 0~80 0.5

I
Quartz glg_sl
48 40 1637
(1757)
Nz-Inlet Waterinlet ~ Water outlet

Fig. 2. Water cooling probe for fibre scope.
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Fig. 3. Temperature-measuring probe.
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Table 2. Chemical analysis of coke (%).

\ Components - VoM Adh s ‘Ash composition

Kﬁﬁ;°f\\\\\\\\\ SiO, | Fe,O5 | ALO, | CaO | Na K
A coke 85.4 1.3 13.3 0.63 54.95| 6.15 28.80 | 2.80 0.69 1.55
B coke 83.8 1.8 14.4 0 64 54.85 | 6.59 27.53 | 2.45 0.60 2.02

Table 3. Strength index of coke.

Index

Drum index

Micro-strength index Mini-drum index

. 30
Kinds of Dis 128 Mesh +48 Mesh +2.38 mm
coke
A coke 91.2 45.9 64.3 63.0
B coke 92.0 39.8 60.2 56.3
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Photo. 1. Microstructure of coke.
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Fig. 4. Frequency distribution of charging intervals.
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Fig. 5. Vertical pressure distribution when coke
(B) was charged.
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Fig. 6. Conditions of cooled furnace contents
after blowing-out. (scale 1/20).
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Photo. 2. A sight at position Cjj-, observed with
a bore-scope when coke [A] was used.

Photo. 3. A sketch of the sight of furnace center Photo. 4. A sketch of the sight at position By,
(position Cir-,) observed with a fibre- , observed with a fibre-scope when coke
scope when coke (B) was used. (B) was used. (Scattering of coke fines)

(Fluidizing of flaky coke fines).
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Fig. 7. Vertical distribution of size and strength
of coke.
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Fig. 8. Behavior of coke fines around the com-

bustion zone in a hot model : Arrow-
signs represent the direction of coke
particles.
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perature-460°C, coke size-coarse-10~20
min, fine-2.76~7 mm, fine to coarse
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Fig. 9. Motion of normal size coke particles

around the combustion zone in a hot
model,

(blast volume-1.15 Nm3/min, blast tem-
perature-550°C, coke size-10~15 mm)
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Fig. 11. Vertical distribution of Micro-strength.
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