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The Effect of Reactivity and Strength of Coke on Coke Degradation
in the Raceway at High Rate of Pulverized Coal Injection

Akito Kasal, Kazuya Mivacawa, Tsunao Kamyo, Junpei Kicuchi and Masakata Suivizu

Synopsis : In order to clear the effect of coke quality on coke degradation in a blast furnace raceway at high rate of pulverized
coal injection, experiments by a hot model simulating the raceway were carried out. The results were as follows.
(1) Reactivity and strength of coke effect on combustion behavior of pulverized coal and coke in the raceway, coke

degradation in the raceway and the raceway structure.

(2) Using high reactivity coke, thickness of reacted layer near the lump coke surface is thin.
(3) Using high reactivity and high strength coke, coke degradation in the raceway is suppressed.
Key words : blast furnace ; raceway ; coke ; degradation ; reactivity ; drum index ; pulverized coal injection.
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Fig. 1. Experimental furnace.

Table 1. Properties of coke.

CokeNo.| DIy 153% RI RSl Ash Porosity
¢) ¢) 0 6 () (%)
A 852 88.8 23.0 70.5 11.2 45.0
B 845 854 356 535 11.5 455
c 81.9 836 40.2 432 11.2 44.4

Table 2. Properties of pulverized coal.

Proximate analysis  (dry basis,%)
Volatile matter Ash Fixed carbon
34.4 9.2 56.4

K5y & RILRIREIE—ETH 5, 23— 2 ZDREIE 8 mm~ 20
mm©T, FHEREHI4.5mmTH 2,

22T, N7 aMERAEDIYAL, 25mmbl o 2 — 2 210
kg# JIS N & 2 3B/ Kk % F W T150[E1%2 L7292 D15mmbL Eo
HEENATDH 5, BN T 258EHRKI9% 12, 16mm~19mm
Da—27 2200g% 15 N 2B (b 130mm X 700mm) % 1
W T600[IER L 72013 . 2mmbBl L O EBEIATH 3, Kb
PRI, 20+ 1mm® 2 — 2 2200g%#1100°CT5N1/min®CO,
FAL 2HREHIDS I ROBERBANNATDH 5, Ktk
SEERSHIE, RIAVER D 2 — 27 2 218 N 5 2 ERMET 6001
L2209, 52mmbl LOBEBRENATH 5,
(2) B bR

EHI L 72808 R D53 AT % Table 2 (2783, 0k 1 O F1

Table 3. Experimental conditions.

Blast flow rate 720Nm3/h

Blast temperature 1050°C

Oxygen enrichment 0%

Pulverized coal injection rate | 144kg/h, 200kg/t
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Fig. 2. Effect of coke quality on combustion degree
of pulverized coal.
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Fig. 3. Distributions of gas content at tuyere level.
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Fig. 5. Distributions of fine powder at tuyere level.
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Fig. 6. Distributions of particle at tuyere level.
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Fig. 7. Distributions of average size of lumpy coke
at tuyere level.
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Fig. 8. Effect of coke quality on raceway structure.,
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Fig. 9. Distributions of reaction degree in lumpy
coke sampled in raceway.
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