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Table 1.

Summary of symposium on “High-rate Injection Technique of Pulverized Coal into Blast Furnace”.

Findings (best records) and measures

Item
Experiment ( Theory)

Subjects in future
Actual operation

1. Maximum injection rate of coal | 1. Lower limits to fuel equivalence
(PCR) ratio (Excess Oy) is 0.80.

2. Maximum combustion amount of
PC in raceway ;
165 kg/t(FR 480)
180 kg/t(FR 500)

1. Maximum PCR; 1.
180 kg/t (FR 475) (Dunkerque
4BF

170 kg/t(Kobe 3BF)

Maximum amount of unburnt char
consumed in  solution loss
reaction ?

. PCR >200 kg/t?

. Lower limits to coke rate

(<250 kg/t?)

w o

2. Mauimum particle sizes of coal 1

. dp; 0.3~0.7 mm
(dp)(80% pasr)

2. Combustion efficiency>97%
(Even coarse PC of 1.18 mm)

1. dp;0.4~1.0mm (95% pass 1~2 | 1.
mm)(BSC, Scunthorpe)

2. Disintegration of PC during
transportation (0.5—0.1 mm)

Desirable particle size of pulve-
rized coal (PC)? (Granular or
coarse PC)

3. Improvement in combustibility of | 1. Raise in blast temperature (T6) | 1. Th >1500°C (Uckange 1BF) 1. Optimum oxygen enrichment?
pulverized coal 2. Increase in oxygen enrichment 2. Low flame temperature 2. Lower limits to flame tempera-
3. Promotion of mixing of PC with (Tf)=2050°C (Dunkerque 4BF) ture (<2050°C) ?
air (Structure of PC burner) 3. High blast moisture decreases 3. Improvement of structure of PC
solution loss carbon, burner
4. Expansion of kind of coal 1. Combustion efficiency >95% 1. High-VM PC generates soot. 1. Expansion of kind of coal
(Even low-VM coal (<20%)) 2. Even low-VM (11%) PC 2. Utilization of low VM coal
2. Traansportability is bad for low attained high rate PC injection 3. Utilization of coarse pulverized
VM but improved with of 180 kg/t. coal

coarse PC

5. Behavior of fine particle and 1.

Deposit of unburnt char increases
coke disintegration i

in deadman.

2. Prolongation of traveling time of
coke in raceway promotes coke
disintegration.

1. Amount of char and fine coke
increases in the periphery of
deadman at high rate PC
injection. (Kobe 3BF, Kimitsu | 3.
4

. Optimization of coke quality?

. Decrease of raceway depth
(Decrease of blast velocity)
Measures to remove fine parti-
cles?

DO

6. Blast furnace operation 1.

Coal injection position requires
(Estimation of inner state)

to be brought close to tuyere
nose.

1. Blast pressure rises due to high |1
0O/C, combustion in tuyere, thick
root.

2. Low heat flow ratio raises shaft
temperature and heat loss.

. Optimum control of burden
distribution ? (High-O/C ratio
at furnace periphery and center
coke charge, coke base ?)
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